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To tue PUBLIC

X T Hoever confiders the numberlefs tran{-
VYV a&ions that diverfify the bufinefs of a
merchant, muft eafily fee, that a perfe know-
ledge in figures and accounts, a facility and con-
cifenefs of operation, and fome idea of trade in
general, are neceflary prerequifites to fit a gen-
tleman with propriety for the counting-houfe,
without which he can profit little by feeing the
moft important and extenfive bufinefs eon-
du&ed with all the fkill and addrefs it is pof-

fible to conceive.

The plan of education ufually followed in
{chools, hath been found, by almoft conftant
experience, to be far from anfwering the de-
fign; nor hath any thing hitherto publithed,
contributed fo much as could have been withed
to fupply that defect.

To remove this difficulty, which is one of
the greateft obftacles in the purfuit of bufinefs ;.
to render mercantile computations intelligible,

eafy, and concife; to illuftrate the method of
~ arranging and adjufting accounts of bufinefs,
according to the practice of the moft ingenious
and experienced ; and, in fhort, {o to blend the
merchant with the accountant, as the applica-
tion may eafily appear,—were the prevailing
motives of this undertaking : which, if the

exccution
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vi. To tut PUBLIC.

execution is adequate to .the defign, will, it is
hoped, be of fome importance to trade in gene-
ral ;- enable many to purfue with pleafure, what
dtherwife, vpérhaps, they might have but little
relithed ; and _cbnfcquently have fome title to
claim_ the countenance and encouragement of
the public. |

. This firft volume, which is now offered to
the public, contains the art of computation, as
the firft and leading ftep to perfect accountant-
fhip; the principles whereof, and application
to bufinefs, are laid down in that intelligible,
demonftrative, and pra&ical method, which
bids faireft for accuracy, facility, and difpatch.

. The obfervations inter{perfed throughout the
whole of this volume, are intended not only to
thow the rationale of every arithmetical procefs,
but the ufe to be made of every rule, in: real
pratice. Thofe which more immediately re-
late to particular branches of bufinefs, are col-
lected from the beft authors, or founded on the
beft intellige..ce. Ina word, the author hath
added to a particular ftudy, and the experience
. of many years teaching, the converfation of the
moft fagacious and intelligent traders, to whom
he could, by any means, have accefs, to render
this performance, in every inftance, worthy the

title of The UNIVERSAL ACCOUNTANT.

C ON-
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E S S A Y
O N

The EpucaTioN of a Youne GENTLE-
MAN intended for the CounTiNnG-Housk.

T is a truth, which the ingenious writers of all
ages have acknowledged, and conftant experience
has confirmed, that commerce contributes to

 the profperity of ftates, communities, and individuals,
in proportion to the wifdom of the laws and regula-
tions upon which it is eftablifhed, the privileges by
which it is encouraged, and the judgment and ad-
drefs wherewith it is conducted. Wife inftitutions,

.and well-concerted encouragements for promoting the
intereft of trade, are the happy effegts of good go-
vernment; and fuch is the peculiar importance of an
extenfive and well-regulated commerce to thefe king-
doms, that it is hoped it will ever be the objeét of
our public care. Bdt the beft regulations and the
greateft privileges will fignify lxttlc, unlefs they be
rendered practical, operative, and ufeful, by the ﬂqll

* and addrefs of the judicious and mduﬂ:rlous merchant,
It is he who employs the poor, rewards the inge-
nious, encourages the induftrious, interchanges the
produce and manufactures of.one country for thofe of
another ; binds, and links together in one chain of
intereft, the univerfality of the human fpecies, and

_thus becomes a blefling to mankind, a credit to his
country, a fource of affluence to all around him, his
family, and himfelf. What extent of knowledge,

~whau abilities muit it require, to fit a man for fo

Vou. L. A - great

10
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2 Essay on EDfU’c_ATmo‘N'.:

great and valuable purpofes ? And yét it is certgin,
that there is not another clafs of men, in the Britifh

~ community, who labour under greater difadvantages,

Kauppasivistyksen muisti -

in point of education, than that of the commercial
profeilion.

A few years are {pent at the grammar-fchool, and
perhaps a few more at the umvcrﬁty ; but fo little
time is allotted for the grammar-fchool ftudies, that
tew, very few can carry from thence the knowledge
or the judgment prerequifite te univerfity-ftudies; by
which means a number of years is fpent, and a confi-
derable expenfe laid out, to very little purpofe. Add
to this, the low epinion that is generally entertained of
the ufe of thofe ftudies among men of bufinefs; which,
when it happens to be difcovered by their children,
deftroys that emulation and ambition to excel, that
ought to fupport them in the elements of learning ;
and, in fine, induces them to confider the whole as a
formal drudgery impofed on them by cuftom; which
continues only for four years.

At a certain age, not after eertain acquifitions, a
teacher of ﬁoures and accounts is applied to; and, in
this cafe, the cheapeft market isoften reckoned the beft.
When the round of this teacher’s form is once finifh-
ed, the ftudent is then turned over to the counting-
houfe ; where, if he is found q‘ualhcd for nothing
higher, which is too often the cafe, he will be em-

loyed during the time of his apprentlcefhlp, in co-
pying letters, going meflages, and waiting on the
poft-otfice.

The bufinefs of the counting-houfe is of fuch
importance, and every moment fo precious to the
matfter, that had he talents for communicating, he
hath no time {or attending to the inftruction of an ap-

prentice ;

11
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prentice; who, an the other hand, hath been o lit-
tle accuftomed to think, that his improvement Uy

felf-application will be very inconfiderable. Befides, -

his time .of life, and conftant habit of indulgence,
render him more {ufceptible of pleafurable impreflions,
than of improvement in bufinefs ; the more efpecially
when he was not previoufly prepared to underftand
it. Wherefore it is not at all furprifing, if many,
who, having no foundation in knowledge to quality
them for the purpofes of the counting-houfe, profit
little from the expenfe and the time of an apprentice~
thip, and from feeing the moft extenfive bufinefs con-
duéed with all the fkilland addrefs of the moit accom-
plithed merchant. The confequence muft, no doubt,
be fatal to numbers ; and the public intereft, as well
as private, muft fuffer greatly by every inftance of
this nature. It muft indeed be acknowledged, that
there have been, and ftill are gentlemen, who defti-
tute of all previous mercantile inftruction, without
money and without friends, by the uncommon
ftrength of natural abilities, fupported only by their
own indefatigable induftry and application, and perhaps
favoured with an extraordinary feries of fortunate e-
vents, have acquired great eftates. But fuch inftan-
«ces are rare, and rather to be admired than imitated.
For we have likewife feen many go through all the
forms mentioned above, fet out with large capitals,
though perhaps without any other mercantile accom-
plithment but an adventurous {pirit, who have fthone
in the commercial world, while their capitals lafted,
as meteors do in the natural; but, like them, foon
deftroyed themfelves, and involved in their ruin all
fuch who were unhappy enough to lie within the {fphere

A2 of
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of their influence *. Commerce is not a game vf
chance, but a fcience 5 in which he who is moft fkill-

ed, bids faireft for fuccefs; whereas the man who

fhoots at random, and leaves the direétion to fortune,
may go miferably wide of the mark. Parents ought
by no means to truft the fumure profpeé’cs of thcu
ch1ldren in the world to a foundation {o weak or un-
certain 3 and, indeed, it is not reafonable to exoe(ft
that the moft fuchantlal charater in the Britith com-
munity, can be formed from an educatlon which 1s
common even to the meaneft citizen.

There never was a time when the neceflity of a re-
formation in this particular was greater, or promifed
rore ample rewards. When Britain, by the force
of her arms, hath opened, in all quarters of the
world, a patlage for an unlimited commerce, which
the witdom of her councﬂs hath eftablithed and fe-
cured by a glor;ous peace ; — when unanimity for-
merly unknown, freedom, peace, and profperity will
give new ‘vigour to the polite arts . — when our
naghbours, the French, who have long been our ri-

vals in commerce, will ftrain every nerve to recover

by their trade what they have loft by the war; —
when the low intereft of money, and ‘the extent of

our dominions abroad, will induce many people of

fortune to ftrike into trade, by.which means the
ftores abroad will be multlphed and many more
hands employed ; — it is hoped a few thoughts on

the education of a merchant, will neither be unfea-

{fonable nor unacceptable.
“To be able to read the Englith language with fome

* Nov1mus novitios quofdam, qui cum fe mercaturz vix dede-
runt, 1n magnis mercimoniis fe implicantes, rem fuam male QC!'-
fifle ; et profetto impcritos mercatores, multis capt’ ionibus fuppo«
fites, multorum nque infidits expofitos, cxpericntia Vldt‘.ﬂluo. Se.
({5 merear, ~

calz
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eafe and accuracy, is certainly prerequifite to every
other ftudy; and it is with pleafure that we {ee daily
1mprovements made in this particular. Men of educa-
tion have not been afhanied of late to take upon them
the dire@ion of children in reading Englifh, which,
but a few years ago, was committed to people of ve-
ry little knowledge. This is a reformation, which,
as it was very much wanted, ought to be particular-
Jy encouraged and promoted ; although 4t the- fame
time the purpofes of it fhould by no means be ex-

tended, eipeually by thole of rank and fortune, be-.-

yond its real bounds. It is imagined by fome who
have reaped little benefit from three or four years at-
tendance at a grammar-fchool, that the new method
of teaching Englith, will anfwer all the purpofes in-
tended by the f’cudy of dead languages to a man of
bufinefs. But this opinion is ill founded. The ftudy

of the Edglith language is not yet carried to a proper

Kauppasivistyksen muisti -

extent ; and if it was, it would ftill fall thort of the
pmpofe° of a liberal education, There is o bufinefs
whatever that requires a greater correfpondence, or a
di&ion more pomted and concife, than that of the
merchant ; and it would require a fingular ftrength of

cenius to write even corre&ly in the Enoh{h lan-
guage, unlefs a foundanon in the Greek and Latin
]a,nﬂuawes had been previoufly laid. The arts and
Tuences, by thefe means, are laid open to us, the
noft mgemous of all ages become our companions
and acquaintances, Whom we may upon all occafions
with freedom confult,

The mind muft be prepared and opened by de-
grees and before we know the grammar which re-
1pe&s the genius of our own ldnguacre, we muft go

back to the fource for the principles of which it 1s
compofed.

14
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compofed. The Roman language never arnved at
its greateft perfetion till it called in the affiftance of
the Greek ; and ours would have been void of force
and harmony without the aid of both. Befides, no

period of life is fo apt for proper impreflions, as the’

years allotted for the grammar-fchool, and no leffons
furnith more excellent examples of corret writing
and regular living than what are contained in the claf-
fics, if they are properly attended to, and judiciouf-
ly improved. It is here, where youth are furnifhed
with the firft opportunity .of paffling a proper judg-
ment on what they read, with regard to language,
thoughts, refleGtions, principles, and faéts, without
which the knowledge of words would be very in-
fignificant. How apt are young people, unlefs the

knowledne of true critictim be properly laid, to

admire and imitate the bright more than the folld
the marvellous more than the true, and what is ex-

ternal and adventitious more than perfonal merit. and
good fenfe ? And is it not of fome importance, that
youth fhould be fet to rights in particulars fo effential ?
It is here where the tafte for writing and living may be
in fome meafure formed, the judgment rectified, the
firft prmc1ples of honour and cqmty inftilled, the love
of virtue and abhorrence of vice excited in the mind,
provided the grammar-{chool ftudies be properly di-
reéted, and carefully purfued. Quare ergo liberalibus
fudiis filios erudimus ? won quia virtutem dare pofflunt,
Jed quia animum ad. accipiendam virtutem preparant.
Quemadmodum prima illa, wut antiqui vocabant, litera-
tura, per quam pueris elementa traduntur, non docet libe-
vales artes, [ed mox percipiendis locum parat 5 fic liberales
artes non perducunt animum ad virtutem, [fed expediunt.
The ftudy of rhetoric and compofition ought by no
| - means
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‘frieans to be negleted by a young gentleman intend-
ed for the counting-room. This will give him an
opportunity of reducing to practice, what formerly
he had been only taught to relith. It will not only
teach, but accuftom him to range his thoughts, ar-
gﬁments, and proofs in & proper order, and to clothe
them in that drefs which circumftances render moft
natural. By this means he will not only be able to
read the works of the beft authors with tafte and pro-
pricty, but be taught to obferve the elegance, juft-
nefs, force, and delicacy of the turns and expref-
fions, and ftill more, the truth and folidity of the
thoughts. Hereby will the connettion, difpofition,
force, and gradation of the different proofs of a dif-
courfe be obvious and familiar to him, while at the
fimetime he is led by degrees to {peak and write with
that freedom and elegance, which in any other way
will be found very difficult to attain.

Butto fpeak or write well, however neceflary it may
be, is not the only objeft of mercantile inftruction.
It will be of little confequence to have the underftand-
ing improved, if the heart be totally neglected. Man
was made by nature for fociety, but the merchant
both by nature and pra&ice ; who, if he is not qua-

lified or not difpofed to act his part well, like a bad

performer in a concert of mufic, will deftroy the har-

mony, and render the whole difagreeable. There~

fore to tune his mind to virtue and morality, to teach
him to blend felf-love with benevolence, to moderate
his paflions, and to fubject all his actions to the teft of
reafon, he muft have recourfe to philofophy. |
The principles of law and government cught like-
wife to conftitute a part of the mercantile plan of in-
ftruétion; by which we are taught to whom obedi-
ence

16
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ence is due, for what it is paid; and in what degree
it may be juftly required : more particularly in Bri-
tain, where we profefs to obey the prince according to
the laws; and indeed we ourfelves are fecondary le-
giflators, fince we give confent, by reprefentatives,
to all the laws by which we are bound, and have a
right to petition the great council of the nation, when
we find they are deliberating upon any act, which we
think will be detrimental to the intereft of the com-
munity, with refpect to commercey or any other pri-
vilege whatever. '

Whien a young man hath been thus accuftomed to
application, reafon, and refle®ion, when his tafte
hath been formed and his judgment confirmed ; the
ftudy of thofe fciences which more immediately re-
fpect the counting houfe, will become edfy and agree-
able : but it is neceflary his teachers fhould keep up
the fame fpirit and dignity in their inftructions with
which his earlier {’cuda\es were animated; otherwife the
defign of the whole may be in danger of being fru-
ftrated.

The fitft care of a {cholar who is put under the tu-
ition of a new matfter, ‘s to obferve, to ftudy, and to
found him; and it generally holds, that the profi-
cieney of the one, and the authority of the other, are
both in proportion to the'judgment which the {cho-
lar forins of his mafter’s prudence and abilities 3
for which reafon, parents cannot be too {tri¢t in their
inquiries concerning the temper, qualifications, and
chara@er of a mafter before they truft him with fo
important a charge, as the happinefs and profperity
of their children during the whole courfe of their lives
muft depend upon it.

Writing, the elements of arithmetic, and the

French

17
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French language, fhould, Ithink, be the firft objects
of inftruction, when a young man is fent to an aca-
demy, to be prepared for the countmcr-houfe y and
thefe ought to be taught at partuular_ hours on
the fame day. It is neceffary that a young man com-
mence the ftudy of the French language early, that
he may be able not only to tranflate, but fpeak and
write the language with eafe before he enters the
counting-houfe,

Wrmng is a prerequifite to every other ftep; and
therefore no time thould be loft in making him as foon
and as much matfter of the pen as poffible. To teach
arithmetic well, whichis another leading ftep, requires
more fkill and knowledge than perhaps is artended to.
It is, of all other fciences, the moft neceffary to the
‘mercantile profeflion ; and it is not a little furprifing
that it thould by fo many be fo thamefully neglected.
Before arithmetic is applied to computations in bu-
finefs, the powers, properties, and relations of num-
bers fhould be particularly taught and explained. Eve-
ry rule thould be demonftrated, exemplified, and illu-
ftrated in an eafy and intelligible manner; and the
examples fo multiplied and diverfified, that the learn-
‘er may be thoroughly grounded, and have a reafon
always ready for what he doth; all the various com-
pendiums, which ferve to abbreviate operations,

thould be diftinétly thown and demonitrated, that fa-

cility and difpatch may be equally familiar.  When
he hath thus become mafter of the capital ruies in
vulgar and decimal arithmetic, involution and evolu-
tion, he ought then to be introduced to geometry
and aloebra, which of all other ftudies contribute
moft to invigorate the mind, to free it from preju-
dice, creduhty, and fuperttition, and to accuﬁom it

Yor. L. B to
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to attention, and to clofe and demonftrative reafoning,
In the courfe of thefe ftudies, he thould be taught a
new demonftration of all his arithmetical rules ; and
the whole theory ought to be reduced to pradice, in
the menfuration of furfaces and folids, heights and
diftances, and in conftructing the inftruments he hath
occafion to ufe, — When praéhcc is thus joined to
demonftration, the ftudy of the fciences becomes ea-
fy, entertaining, and inftryétive : whereas, was a
young man to hear nothing elfe but demonttration,
he would foon be wearied of that kind of ftudy, and
confider it as very dry and infipid : but when he fees
the ufe of mathematics, in laying down plans and maps
of countries, felling land by meafure, afcerraining
the price of labour, and determmmg the quantity of
liquors for a reorulatlon of their price and duty, he
muft be convmccd of their influence, and admire
their excellency To complete his mathematical
courfe, he fhould be made acquainted with navigation
and geography The firft, after fuch a general ac-
quaintance with the mathemaucs, will require no
great ftudy : but to the laft more time and reading
will be abfolutely neceffary

The folution of a few problems on the globe, and
three or fom f’cudled harangues, will come far fhort
of anfwering the defign. A teacher who confiders
the extent of geography neceffary to a merchant, muft
fee that the knowledge of the globes is no more than
the elements of what he fhou}d be inftru&ed in. He
mu{‘c be made acquamtcd with the ufe of maps, the
ﬁtuatxon extent, produce, manufapturcq commerce,
ports, polmcs, and regulauons, with reipe& to trade,
of all the nations in the world, not only by public
lf*é‘tures, but by prlvate reading and converfation,

'This
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This will not be the work of a few days or a month;
and thofe who allot no more time for geography, know
very little of the fubject. Half an.hour every day for
fix months together fpent in private inftruction and
examination, will perhaps be found little enough for
a ftudy fo extenfive and important.

When the foundation is thus properly laid by fuch
a mathematical courfe as I have been defcribing,
communicated in that demonftrative and pradtical
manner, which will join {cience with judgment, and
conviction with experience ; the counting houfe muft
begin to open, and the arcana mercatorum be expoled to
- view. Arithmetic muft again be refumed, and the
former theory reduced to practice, in all the cafes
which can occur to the merchant, the banker, the
cuftomhoufe, and infurance-office ; to which every
obfcrvation ought to be joined, which will ferve to il-
luftrate the ufe of the different examples in that parti-
cular branch of bufinefs to which they may be appli-
cable. A proper courfc of reading at this period,
which might be wonderfully improved by the conver-
fation of a good mafter, upon the fubjets of infurance,
fattorage, exchange, and fuch other branches of bu-
finefs, will be of fingular ufe, not only to form the
mind to bulfinefs, but, when he comes to at for
himfelf, to prevent many tedious and expenfive

pleas, which an ignorance in the pragtical arts of ne- -

gotiating them is frequently apt to create.

'To this courfe of reading, an epiitolary correfpon-
dence among the ftulents themfclves might, with
great propriety, be added ; as it would give them the
practice of folding letters in a quick and dexterous
manner, accuftom them to digeft well whatever they
read, and improve their diction, under the correction

| B2 of
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of an accurate mafter, to that clear, pointed, and con-
cife manner of wriring which ought peculiarly to dif-
tinguith a merchmt Fictitious differences among
merchants might likewife be fubmitted to their judg-
meh, fometxmes to two in the way of arbitration, and
again to a jury of fifteen ; whilft one would affume the
charater of the plaintiff, and another that of the de-
fendant,' and each give in fuch memorials or repre-
fentations, according to the nature of the faéts con-
defcended on, as he thinks moft proper to fupport the
caufe, the patronage of which was affigned him.
“Thus will youth be accuftomed to think, write, and
4t like men’ before they come upon the real ftage of
action; and th:ir appearance in real life, will have
nothing of that awkward and ftupid manner which is
gcncrdlly obferved in young men for fome time after
they enter the counting-houfe.

When a young man hath thus attained to a proper
accuracy and difpatch in figuring, and fome idea of
the different branches of bufinefs with which eve-
1y kind of compurtation is connefted; it is time
then to introduce the young merchant to book-
keeping, which is the laft, but not the aft impor-
tant branch of education previous to the counting-
houfe. It is become a proverb in Holland, that the
man who fails did not underftand accounts. And in-
derd, howeéver much a merchant, who is concerned
in an extenfive trade, may be employed in matters of
a higher nature, and upon that account be neceflita-

ed to make ufe of the afliftance of others in keeping
his books,” he ought certainly to be capable of keep-
ing them himfelt; otherwife he never can be a judge,
whether juftice is done him in that effential particular
or not; neither can hie have that idea of his own bu-

finefs,
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finefs, which is indifpenfably neceffary to the prafpe-
rity of his trade.
This happy method of arranging and adjufting a
merchant’s tranfations, muft, like other Iciences, be
communicated in a rational and demonftrative man-
ner, and not mechanically by rules depending on the
memory only. The principles upon which the
{cience is founded, muft likewife be reduced to prac-
tice by proper examples in foreign and domeftic
tranfactions ; fuch as, buying, felling, importing
and exporting for proper, company, and commiffion
account; drawing on, remitting to; freighting and
hiring out veffels for different parts of the world;
making infurance and underwriting; and the various
other articles that may be fuppofed to diverfify the
bufinefs of the practical counting-houfe. The nature
of all thefe tranfations, and the manner of negotia-
ting them, ought to be particularly explained as they
occur ; the forms of invoices and bills of fales, toge-
ther with the nature of all intermediate accounts,
which may be made ufe of to anfwer particular pur-
pofes, ought to be laid open; and the forms of all
fuch writs as may be fuppofed to have been connect-
ed with the tranfactions in the wafte-book, fhould be
rendered fo familiar, that the young merchant may
be able to make them out at once without the aflift-
ance of copies. , |
As the following work is intended to be a complete
courfe of mercantile computations and accountant-
thip, to fay more on the method of communicating
them would be unneceffary. Only I would beg leave
to hint, that there are many things, the knowledge
of which is better inculcated by public lectures, pri-
vate reading and converfation, than in the ordinary
method
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method of teaching, when, perhaps, there may be
two or more claffes to dire¢t: The national commerce
in general; the trade of the place where we live; the
laws, cuftoms, and ufages relative to the bufinefs of
a merchant, the penalties to which he is liable, and
the privileges to which he is intitled ; the duties, im-
pofts, and other charges laid upon the Britifh pro-
duce in other countries, with all the known maxims
that relate to the profperlty ot trade; will open a wide
field for improvement in matters of real ufe to the
mafter as well as the ftudeant. |

When the education of a young gentleman is thus
conducted, from his earlieft years, in a manner calcu-
lated to engage his mind in the love of ufeful know-
ledge; to improve his underftanding; to form his
tafte, and ripen his judgment; to fix him in the ha
bit of thinking, fteadinefs, and attention ; to promote
his addrefs and penetration, and raife his ambition to
excel in his particular province ; will not the tranfi-
tion to the counting-houfe be extremely eafy and a-
greeable ? His knowledge will be fo particular, and
hlS morals fo fecured, that he will be proof againtt the
arts of the deceitful, the fnares of the difingenuous,
and the temptations of the wicked. He will, in a
thort time, be fo expert in every part of the bufinefs
of the practical counting-houfe, and be able to form
fuch a judgment of every thing he fees tranfacted,
that when he comes to aét for himfelf, every advan-
tage in trade will lie open to him; his knowledge,
ikill, and addrefs will carry him through all obita-
cles to his advancement ; his talents will {fupply the
- place of a large capital ; and when the beaten track
of bulinefs becomes lefs advantageous, by being in

too many hands, he will ftrike out new paths for him-
{clt,
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felf, and thus bring a balance of wealth, not only to
himfelf, but to the community with which he is con-
ne&ted, by branches of trade unknown before.

How few are there, even among parents, who per-
haps have felt the lofs of a proper education in their
own practice, that confider the extent of knowledge
requifite to make a young gentleman appear with dig-
nity in the commercial life ? and how few are there
among thofe who profefs to qualify young gentlemen
fot the counting-houfe, that have knowledge in any
degree proportionable to their credit ? The reafon is
obvious : 1n every other article of expenfe, confider-
‘ed as communities or individuals, we are generally
profufe : but in that which relates to education, we
are thamefully narrow. This falfe parfimony, this
miftaken frugality, prevents men of genius and edu-
cation from appearing as teachers, becaufe their ta.
lents will turn out to much more account, in almoft
any other profeffion whatever; and if circumftances
{hould have rendered it neceflary for a man of fome
abilities to turn his mind this way, he is o“hged to
divide his ftudies among fo many different {ciences,
and his time among fo many different claffes, to
fecure to himfelf a bare {ubliiftence, that he hath nei-
ther the leifure, the incans, nor the opportunity of
that reading or converfation, which is abfolutely ne-
ceffary to his practice, in inftruéting youth in the
moft difficuli and 1mportant branch of Britifh litera-
ture. And if this is the cafe with the ableft teachers,
what can be eéxpeted of thofe who became teachers,
~becaufe they were really qualified for nothing elfe ?
For the inftruction of youth in every other fcience,
we have not only excellent inftitutions, but eminent
mafters, whole abilities are inquired into and appro-

ved
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ved of, before they are admitted to the important
truft : but in this cafe, great pretenfions, which are
generally taken upon the teacher’s word, and low
prices for the articles of education in his {cheme, are
credentials fufficient to procure him bufinefs, though
neither the teacher nor the ftudents reap much advan-
tage from it. |
The art of managing and forming the mind is per-
haps of all others the mott intricate and extraordinary,
and certainly the moft important ; which, that it may
be fufficiently ftudied, ought to be properly rewarded.
Tt is no doubt the bufinefs of magiftrates, to intereft
themfelves in the education of youth, fince they are
the nurfery of the ftate, by whom it is renewed and
perpetuated, and upon whom the national profperity,
as well as the national exiftence depends. If part of
the public revenues were employed in erecting aca-
demies for training up youth to bufinefs, efpecially in
trading cities, where every mafter fhould have a fala-
ry proportioned to the difficulty of his department;
-if the moft intelligent merchants were appointed as
fuperintendants of thefe academiqsy,, who would take
care that none fhould be admitted as ftudents, whofe
proficiency in the languages, rhetoric, and philofophy
was not previoufly inquired into, nor any fuffered
to profecute the ftudies prerequifite to the count-
ing-houfe, whofe genius was not in fome meafure
turned to a& with dignity in the mercantile pro-
fefion 5 if thefe gentlemen would inquire often in-
to the morals and proficiency of the ftudents, converfe
frequently with the mafters on the fubjet of trade,
and admit the ftudents according to their {eniority in
letters to fuch converfations, and, in fhort, take every

other method of encouraging both mafters and ftu-
dents
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dents to induftry and attention, that they might go
through the tedious, the difficult tafk with alacrity
and {pirit; if parents, at the fame time, would fet
that value upon education which they fometimes do
upon trifles, and be but as careful in having the minds
of their children adorned with virtue and good fenfe,
as they are in fetting off every thing which relates to
their bodies, we would then fee a reformation indeed.
Was this to be the cafe, our youth would be long ac-
quainted with the arts of gaining before they would
learn how to fpend money, and they would not be
grown old in debauchery and riot, before they were
initiated into bufinefs. Was this to be the cafe, we
would foon fee a fpirit of induftry, knowledge, hu-
manity, and good fenfe diffufe itfelf among all ranks
and denominations, whilft idlenefs and folly, with all
their mifchievous train, would be banifhed the ftreets.
In one word, our teachers would be men of under-
ftanding, our young men would be fenators, and our

“ merchants would be princes.”

Vor.L
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UNIVERSAL ACCOUNTANT.
B e e e
PART LI

Tue ELEMENTS or ARITHMETIC.

INTRODUCTION.
3 RiTtaMETIC is the art of reckoning by numbers,

which, from the various combinations of thefe ten
Arabian charaéters, o, 1, 2, 3s 45 55 05 75 85 Gy
tea’c_heth to calculate with expedition, exatnefs, and eafe.
I'o render operations more fhort and expreflive, with great
propriety have been introduced the following

CHARACTERS.

4+ Y - - - Addition, ) --- More.
—_ - - - Subtraétion, - - - Lefs.
X - = - Multiplication, | - - - Into.
- - - - Divifion, - - - By.
& = - - = Equaliy, - - . Equal to.
C;") < : > ﬁgniﬁcs ) ?' read As to.
ﬁ > % --- gProportxon, --- %50 is.
- - - - Mzgjority, - = = Greater than,
—_ - - - Minority, - - - Lefs than.
vio | - - = Extra&ion of, | - - - Square-root.

L‘/?—j - - = Extradiion of,J' - =~ = Cube-root.

It is not my prefent purpofe, nor would it be material, to
trace this ufeful art back to its original, or-carry 1t through
all the different fteps of its iniproveinent. The Lombards,
no doubt, imported it info Britain; a{ld, for its afier im-
provements, we have lzeen equally obliged to the produc':-
tions and the practice of the ingenious.

Vor. L. ’ Ag CHAP
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CHAP. . NUMERATION.

Ulwsvm TioN teacheth to read or write any number
known, or propofed.

RULE 1

To read any number, divide it by commas into
clafits of three characters cach, Dbeginning at the
right hand 3 over the right-hand figwe of the third
da?s, make a point; over that of the fifth, two
poInts ; o”er that of the feventh, three points, &
‘t'he number to the left hand of the firit comma, €X-
prets by thoufands; that which hath over it the firlt
poinr, by mllhuns, that which hath over it the fe-
cond, by biliions ;5 that which hath over it the third,
by tmlmm €5¢. The left-hand character of each clais
15 expreffed by hundreds, the middle one by tens,
and the right-hand one by units.

RULE IL
To write down any propofed number, reverfe the
former rule; and, if any intermediate place is want-

mg, fill it up w1th the cipher (o). Upon thefe prin-
eiples 1s effected the following table.

NUMERATION-TABLE

1 ‘1 0O0C'0 0 0 ‘I OO 000 I 0O0O°'0O0 0

168 L9 S ¥ fz16gg L9 Svf g
e N . -

. o ¢
R R B R B Rl e Bl Bl e I N B N
~y PRI =l < T o S [T = o] bt gR 0D e
P o = S o 8 5 5 3 = 3 £ 2 s
P 2 0 & o & o B v = n o2 G 2 :? 2o
R £l Q o £ o 5 L« Sl e i
O = o e o B 50 @0 5 80 Bt
AR S - R =
suT - o e ] € -1 e o g R ZR RO %

c T o o T a2 m 0w
>, O Q by et ey O T et o)
;ST ey = R - e &° _—
S ow &g oo h 8 -
- b s Py e p—— P
T L e mem O ey e e @D |
o 8 =gt © &y Dot e A,
£ Mg g E =5 0 s o
MR SEE 2 £
=] E N @ = » - o,
b 5- ! 5' tn

N i .
@4 £ A
Y vl
= =
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ADDITION.

W

OBSERVATION.

It is obvious from the table, that all numbers increafe in
a decuple proportion ; and, confequently, that, in a ferics of
numbers, every figure hath a local, as well as fimple value:
hence ciphers, though they have no {imple value, when an-
nexed to fignificant figures, remove thofe figures {fo many
fteps from the units place, and increafe their value accord-

CHAP.II. ADDITION of InTEGERS.

DpirioN teacheth to find a fum which fhall be equal
to feveral homogeneous ones given.

R U L E.

Place the numbers, homogencous under homo-
geneous fucceflively ; then, beginning with the low-
eft, or units place, find the fum thercot by collecting
them all together, and, of that fum, or total, write
down under the column of units what bclongs to
that name, and carry the number of tens to be add-
ed with the next column, being .the denomination
£o which, in the very sature of numbers, 1t belongs :
of the fum or total of the column of tens, write like-
wife down, under that column, the units place,
whofe value wiil be tens, and carry the tens to be
added with their homogeneous calumn, which 1s

hundreds.

Proceed thus through the whole, and

take down the fum of the laft column all together
there being no other to which it can be carried.

EX AMPIL E S

Kauppasivistyksen muisti - 2007

(1.)
7546

37540
18764

34054

21687
85463

;273582

(2.) (3) (4-)
74367 478501 59374
43243 37456 38
67543 5937 473
32764 - 5478 89
13487 5684 9
5472 45

286137
A2 Liluflration
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Lllufiration of the firfl example.
3+7=104+4=14+4=18+46=24+48=32; of which rotal,

2. belongs to the units column, and accordingly taken down
there; the 3 in its local value is 30, or 3 tens; therefore,
346484 54+6-+44-6=38 tens, or 3803 of which total, 8
belongs to the place of tens, where it is taken down, and
the 3, or 300, carried to be udded with the column of hun-
dreds ; thus, 3+4+6+647-+5+4=35, or 3500; therefore
5 falls to be noted down in the place of hundreds, whilt
the 4 remains to be added with the column of thoufands, to
which it belongs ; thus, 3+5+14+4484+7+4+5=33, or, ac-
cording to its local value, 335000 ; of which total, the
te the right hand is taken down in the place of thoufands,
and the other 3 carried to the column of tens of thoufands;
thus, 3484243414 34+ 7=2%, or, in its locdl value,
270,000 of which fum the 7 is taken down in its homoge-
neous columu, and the 2 in the place of hundreds of thou-
fands, to which it naturally belongs. The whole taken
together becomes 273,582,

OBSERVATIONS,

1. Had the units place of any of the fums of the columns
been o, it is plain that 0 would have be-n taken down in
that place.

2. Had any of the fums confified but of one place only,
there would have been nothing to carry to the next column.

3. Tte reafon of this manner of operation is fufficiently
demonftrated in the illuftration, being a plain deduétion from
the vature of numbers; and, as all the parts of any thing
whatever muft be equal to the whol:, the fum or total, thus
found with fufficient accuracy, muft be equal to the feveral
given numbers taken t.gether.

4. Opurations in this rule may be proved by dividing the
nuinbers into rwo or three different claffes, finding the fums
of thefe feverally, and collecting their totals again into one ;
which, if the operations were right, will agree with that to-
tal which was taken ar once. Men of bufinefs prove their
fummations by adding firlt upwards and then downwaids.

EXAMPLES.

Kauppasivistyksen muisti - 2007 Helsingin kauppakorkeakoulun kirjasto - Helsinki School of Economics Library



Kauppasivistyksen muisti - 2007

The universal accountant and complete merchant I/Gordon, William

Chap. IIL SUBTRACTION, 5
EX A MPLE S

7458 54856

5978 34785

4567 67857

—— 18003 34.58

8452 | 51213

3456 —

3978 15886 242869 upwards.

. 242869 downwards.
33889= 33889

5. Expedition, as well as exactnefs in calculating, de-
pends much upon improving the memory ; and, as addition
occurs more frequently in bufinefs than almoft any other rule
in arithmetic, both difpatch and accuracy are abfolutely ne-
ceffary : Wherefore, when one is fufficiently accuftomed to
add the figures one by one, he fhould be gradually led, to
take them two by two, three by three, by either or more, as
appears convenient; which will not only promote difpatch,
but be lefs liable to error.  Thus, for inftance, the firft four
figures in the units place, of the firft example, to one who
hath been ever fo little accuftomed to addition, will at once
prefent the fum of 18. and the other two figures 14=32, .

CHAP, 1II. SUBTRACTION of INTEGERS.

UsTracTIoN finds the difference, called the remainder,
betwixt a lefler number, called the fubtrahend, wnd a
greater, called the minuend, and is the converle of addition.

R UL E.

Place the numbers homogeneous under homoge-
neous, the fubtrahend in a line directly under ihe

minuend. Then, beginning at the units place, 1f

the figure in the fubtrahend be equal to that cor-
refponding in the minuend, write down a cipher for
the difference ; if lefs, take down the figure which
reprefents the difference ; but, if greater, increafe
it by 10, and then take down the difference; remem-
bering at the fame time, that however oft the minu-

end
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6 OrF ARITHMETIC Partl

end muft be fo increafed, the next place in the fub-
ahend mutft be likewife increafed by unity. Proceed
thus till the whole remainder 1s taken down and com-
pieted.
EXAMPLES in INTEGERS.

(r.) (2.) (3) (4-)
Minuend, 8467548 546317 47856478 5741563
Subtrahend 3254138 257168 30764789 3194585

Remainder, 5213410 289149

IHuftration of the fecond exa}fzple.

Beginning with the, units place, becaufe 8 is more than 7,
increafe 7 with 10, and 17 becomes the minuend ; therefore,
17—8=9, or 10—8-+7=9; becaufe the minuend was thus
increafed by 10, the next figure in the fubtrahend muft be
increafed by 1, which in effet is 10, and then it will be
6+1=7; but {iill the correfponding figure in the minuend is
Jefs, and’ therefore the fame increafe muft be repeated, and
Lhen it will be 10+1—7=4. In the fame manper, and for
the fame reafon, the next figure in the {ubtrahend muft be
increafed by 1, and it will become 25 the correfpondent figure
to which in the minuend is 3, and their difference, w1thout
any increafe, is ¥; which is noted down, and not hing car-

ried to the nmext figure in tae fubtrahend, &

OBSERVATIONSAS

. When all the figures in the minuend are greater than,
or 1ome of them cqual to their correfpondents in the fubtra-
,end, it will be obvious, that the difference of the figures
nt down as correfpondents, muft, when taken as one fum,
be the difference or remainder required ; for as all the partg
of any number taken together are equal to the whole, fo the
difference of all the m!ts of any two numbers make together

the difference of the wioles.
2. When any fioure in the fubtrahend is greater than its
nrrc,bo'}d‘.nt one in the minuend, the latter, Defore fubtrac-
tion, is increafed by 103 and, For that reafon, the next {ub-
tahend houre is increafed by 1: bec au'c, from the nature of
numbers, 10 in any place is equal to 1, in the next place to
the lcft ; therefore an equal number increafes both faltors,
and
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Chap.IV. MULTIPLICATION. v

and the difference muft accordingly be equal: for the fame
difference will always exift betwixt g and 17, as betwixt 19
and 27, or betwixt 29 and 37, ad infinttum.

3. If orie number is to be fubtraéted from feveral, feveral
from one, or feveral from feveral, it is plain that they muft
be reduced to two faétors before iubtradtion, by addition.

4. The accuracy of operations in this rule may always be
proved by adding the remainder to the fubtrahend, whoie
fum, when the ¢peration is right, will be e¢qual to the mi-
nuend ; becaufe the fubtrahend and remainder are the parts
of the minuend which is confidered as the whole.

CHAP. IV. MULTIPLICATION of INTrcERS.

UrrtipricatioN ferveth inftead of many additions;

and, from two numbers given, called the maultiplier

and maultiplicand, findeth a third, called the produs?, which

fhall repeat the multiplicand fo oft as the multiplier contains

unity. For the more expeditious management of this rule,
it will be neceflary to commit to memory the following

TABLE or MULTIPLICATION.

aX 2=4 [3X 3= 9[4X 5==20]§X 8=40,6X12==72| 8XI12= 96
2X 3=6 3X 4==12[4X 6==24|35X 9==45 (7X 7==49! yX 9= 81
2X 4=8 [3X §=1§i4X 7=28|sX10=5017X 8==§6} 9X10== 9O
2% §=10|3X 6=18[4X 8=32|§XI1I1==55{7X 9:=63} 9XI1I1== 99
2X 6==123X 7==21I[4X 9==36|5X12==60 17X 10==70} 9X12==108}
2X 7=143X 8=24|4X10==40[6X 6=36|7X11=77! 10X 10Z=100
2X 8=16|3X 9==27 [4X 11744 |6X 7=42 7X127=84,10X1I==110
2X 9==18|3X10==30{4X12==48|6X 8==48|8x 8==64i10X12==120
2X10==20[3X11=33[§X §=°5/6< 9=54|8X 9==72!11X11==121
2X11=22[3X12=36|5X 6==30!6X10==60|8X10==80[ 11X 12=152
2X12==241 4X 4==16{§X 77=3§5|6X11==66]8X11==88] 12X 12144
RULE.

When the multiplier confifts of any number within
the bounds of the table, the produét is found at once,
by multiplying every figure, or place of the multi-
plicand into the multiplier, one after ancother, be-
ginning with the units place; and the feveral pro-

dufts
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dudts are wrote down as the feveral fums in addition ;
but, when the multiplier exceeds the bounds of the
table, the produ& of every particular digit m:ft be
taken by itfelf, the firft figure of every particular
produé placed directly below its refpective multiplier,
to aniwer the local value thereof, and the fum of
thefe feveral produéts will be the produét required.

EX AMPTLE S |
(r.) o (2) (3)
875467543 Multiplicand. 437546754 47845678978
8 Muitiplier. 12 1X

————_——

7003740344 Produc. 5250561048

Illuftration of the firft example.

Beginning with the units place, by the table, 8X3=24,
of which produé 4 is taken down in its own place; then
8% 4==32-4-2, in the fecond place of the laft produét, =34, in
its local value ==340, whereof 4 falls to be noted down in its
own place, wiz. the place of tens ; again, 8X5=40+3=43;

is taken down in its own place, and 4 is refurved to be car-
ried to the produ& of the fucceeding figure ; then 8% 74-4—=60,
here o is noted; 8X6+6=—=54. 4 is noted; 8x4+5=37,
note 7; 8x54-3=43, note 3; 8x74-4=60, note 0; 8x_8
-}6=—70, which is taken down all together, becaufe there is
no new produé to which the figure in the higheft place

could be carried.

Example (4.) (5.) (6.)
745678 549356 67540573
345 678 30405
— 3 x — 3
3728390 337702865
2962712 3 I 27162292 3 I
2 7034 202621719
257258910 3 20535571122005 3

OBSERVATIONS.

1. When the multiplier confifts of any number within the

bounds of the table, the reafon of the operation will1 be
plain
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Chap. IV. MULTIPLICATION. 9

plain from whar hath been faid in addition, fince multiplica-
tion is oniy a reperition of thar rule, fo oft as the multiplier
contains unity ; to be fatisfied of which any one may m ke
the experiment at pleafure, by finding the fum of any mul-
tiplicand repeated as oft as the multiplier contains unity.

2. When the multiplicr exceeds the bounds of the table,
the produéls ‘are taken partially, and the fum of thefe pro-
dults muft as certainly be the whole produét, as it is true.
that the whole is equal to all its parts taken together, The
reafon of placing the firlt figure of every particular multi-
plier's product below its refpective muliiplying figure, will
dppear from this confideration, that as each figure hath a
fimple and local value, both thefe values muft be retained in
the product: for inftance, in the multiplier of the 4th cx-
ample, 4, from the place in which it ftands, is really 40, and
confequently the firft figure of its produ& is not 2, but 20;
for which reafon it muft ftand in the place of tens. For the
fame reafon, 4 in the multislier of the 6th example is 400 ;
and therefore 2, the firlt figure of its produd, is 200, and for
that reafon ftands in the place of hundreds. ,

3. Operations in this rule may be proved by fhifting the
factors, the reafon of which is obvious; but more expedi-
tioufly by cafting out the gs. For an example, take an illu-
ftration of the proof of example 4. \

* 744=11, exceeding g by 2, and 24-5+6:=13, excels
4+7=11, excels 24-8==10, excefs 1, which is noted on the
right fide of the crofs. The fame is done by the multiplier thus
3h4+5=12. excels 3, noted on the left of the crofs ; then

X1==3, noted, as it does not exceed g, on the top of the
crofs. If it had been g, © would have been noted ; if more
than g or gs, the excefs. After the fame manner are the gs
caft out of the fum of the produ@s, and the laft excefs is
found to be 3, which is fet at the bottom of the crofs, and
proves the operation to be right, being equal to the figure at
the top. For becaufe in whatever place any figure ftauds,

" taken in.its fimple value, according to the place in which it
ftands, it will be equal to what remains, after all the gs con-
tained in its value are taken away ; it follows, that the {um of
all the figures of which any number confuils, confidered
fimply as fo many units, is equal to the remainder, after all
the gs arezﬁken out of that number, which can be found in
the real vatue of each figure of which it confifts. Hence, if
this fum be lefs than g, 1t is equal to what remains whean all
the gs poffible-are taken out of that number. But if this
Vor. L. B fum
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fum is equual to, or exceeds g, the remamder, when the gs
are taken out, wiil be equal to what remains when the gs
are taken out of the given number; becaufe the number of
o5 in any number muit be equal to the number of gs which
is contained in the ftveral produtts, and in the fum of the
excefs of gs k1 thok parts.

CONTRACTIONS v MULTIPLICATION,

. When there zre ciphers on the right of cither or both
fadors they may be nezlected in the operation, but annexed
to the fum of the prOdU&,Lb

EXAMPLES.
{1.) (2.)

7415678000 534000
123000 3 560 6
222470234 2 x 6 2274 2 x 3
88988116 2670
912128394000000 299040000

I—ane, to multiply by 1 and any number of ciphers annex-
ed to it, is only to annex thofe ciphers to the multiplicand.

. When unity is in the place of tens of the multiplicr, the
pruzJuct may be found in one line, by adding the product of
that place in the mubiplication; and the fame method may
be extended by praétice, to 2 or 3in the place of tens.

EXAMPLES.
(1.) (2)
874675432 6 84670000 8

15 ‘?7‘ ‘ 23 } ;
13120131480 wL ‘ ‘
6

1947410000 8

3 1t will be found convenient, in applicate queftions, to
work by the corﬂ)onent parts of the muluplier, which, for
any fmull nureber, will be found in the table ; but if the
mukiplier be mn a nwber, for which no component parts

can

36
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Chap.IV. MULTIPLICATION. 11

«an be exaltly found, the neareft component parts muft be
taken, and the multiplicand being added fo often to the Jaft
produé, as the produét-of the component parts comes fhort
of the given multiplier, or fo often {ubtracted from it, as the
produét of the parts exceeds the given multiplicr, the fumin
the one cafe, and remainder in the other, will give the tiue

product.
| EXAMPLES.
(1.) (2.)
54537543 by 56 3741800 by 74,

1381762801
8

e —

3054102408

- ——— 2 X 2
° 299320 Zg
2 x 0 9

© 26g3880c0o Product of 72
7483000 Product of 2

—

276871000 74

The proof is taken by cafting the nines out of the given
multiplier, and not the artificial ones.

. If the given multiplier is a number exceeding the bounds
of the table, multiply by as many tens as the muliplicr con-
fifts of places fave one, the laft product by the firft figure on
the left hand, the next in order by the fucceeding place, e,
the fum of the produéts of thefe places gives that required .

EXAMPLES.
(2.)

(1.)
8x4368432460 by 578 24563000 by 6002 .

7X43684324

[

43684324660 7456300
I

10

745630
. 10

S—— ittt

218421623000 = the produé of 500. 74563000
' 30579027220 =the product of 70. 6

3494745968 —the product of 8.

— 447378000000
- 252495396188 = the product of 578. 149726000
| 447527126000

B2 | 5 If
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5. If the multxphcr be any number near 100, 1000, 10000,
€¢c. increafe the multiplicand by as many ciphers as there are
figures in the muleiplier, and fubtraét the multiplicand from
1uelf thus increafed as often as the multiplier wants units of
that by which the multiplicand was increafed.

EXAMPLES.
(1) Multiply 8754687 by 999 (2.) 4378 into 9998

999 is 1 fhort of 1000 437800c0
"I'herefore 8754687000 8756 = 2x4378
| 8754687 —

. — 43771244 =9998X 4378
8745932313

6. When the multiplier can be parted into periods which
are multiples of one another, the operation may be contracted
in the following manner,

EXAMPLES.

5697487 (1)
9 48

'%mm68mm%
273479376,——-6X45579896 becaufe 60x8=480

546958752 = 2X273479376, becaule 200x480=g6000

549739125656==:5697487X96488

Note, One number is faid to be the multiple of another,
when it contains it a certain nuirn ber of tlmes w1thout dny
remainder.

Or in a reverfed order, thus

(2.) 5742135 into 52575

52575
28710675 == 50000X 5742135 for 5c000
143553375 == 500%X28710675 for 2500

430000125 = 3 X 143553375 for 75

301892747625 = 5742135 X 52575

. If the multiplier be a repetend of the fame figure, muiti-

Ply b) one of the repeatmo figures ; and the figures of that pro-
duct
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~ duét added, as if they had been wrote down in as many pro-
duéts as the multiplicr repeated the fame figure, give the pro-

Aud required.
EXAMPLES.
(z.) - (2.)
547856789 54018
22222 . 3{333
.109_57 13578 | 162054
1217473565158 180041994

8. When the repeating figure is a high digit, colleét the
produét of as many ones as there are digits in the multiplier,
from the multiplicand, according to the rule in the laft con-
traction ; which produ@ being multiplied into the repetend,
will give the true product.

Example. 784325634 into 7777777

8614628 39 519374 Produ@s colleGed for 111111 »
; |

6030239876635618 Produ& of 7777777.

There is another contration for finding the produdt of any
feries of repeating figures, more elegant than-any of the pre-
ceding, but it will come in more properly in the next
chapter.

CHAP. V. DIVISION of whole Numbers.

IvisioN findeth how oft one number is contained in

another, and is a compendious method of fubtra&ion,

in the fame fenfe that multiplication is a compendious method
- of addition.

R U L E.

Place the dividing number, called the divifor, on
the left of the dividend, or number to be divided, and
‘ on
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on the right of the dividend place the quotient, as
in the examples following. The factars being thus’
placed, point off fo many places from the right of
the dividend, as are equal to, or not exceeding the

roduc of the divifor, into any of the g digits, and
this is called a dividual: in which, having confidered
how often the divifor is contained; note the number
of times in the quotient, then fubtralt the product
of that quotient-figure, after it is muliplied into
the divifor, from the dividual, and to the remainder
affix the next place in the dividend for a new divi-
dual, with which proceed as beforc_; .and if .;he di-
vifor is not once contained in any dividual, ;ncreaj.‘e
the quotient with a cipher, before any new place is
taken down to the right of the dividual ; if any thing
remains after all the places are taken d(_)wn frgm the
dividend, it is called the remaim_ier, _whlch, with the
divifor, expreffeth fome parts of unity, the. number
whereof is afcertained by the remainder, and the
quality by the divifor.

. EXAMPLES

(1.) S (2.)
Divifor. Dividend. Quotient. -
12 ) 475678 ( 39639r 15)7846735(523115
| T 75

36 .
115 | 34
108 30
6 46
72 45
4 7
3 s
118 23
1c8 | IS5
(10) Remainder. 85
| _(7._5.._
10)
lluflration

40
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Chap. V. DIVISION. 15
Illufiration of Example firff.

The divifor 12 is found in the firft dividual 44, three times,
which is noted in the quotient, and being multiplied into the
divifor, prefents a product of 36, which is brought down be-
low tts own dividual 47, and fubtradted therefrom, by which
means we difcover a remainder of 11: T'o this remainder,
the next figure in the dividend being affixed, we are prefent-
ed with 2 new dividual of 115, which contains the divifor

times ; confequently g is noted in the quotient, and multi-
plied into the divifor, the produét 108, being fubtracted from
its dividual 115, leaves a remainder of 7 to be increafed by
the next figure in the dividend, v:/z. 6; with which, and the
remaining part of the dividend, we proceed as before,- and at
laft there remains 10, which being taken up with the divifor,
and noted after the integral part of the quotient, exprefleth
ten twelfth parts of one. :

OBSERVATIONS.

1. Since, by the above method of divifion, the dividend is
taken into as many dividuals as poffible, and the quotient taken
out of the firft dividual as near as poflible, the defet made
the foundation of the fucceeding dividual ;. and this operation
being repeated io oft as-there were places in the dividend to
bring down, or quotient-figures to note, it will be plain,
if there hath been no esror in the operation, that all the parts
of the dividend have been added, and the number of times the
divifor is contained in thofe parts hath been feparately found :
And fince all the parts taken together are equal to the whole,
it muft follow, that however often the divifor is contained in
thofe parts which conftitute the dividend, {o ofien muft the
divifor be contained in the whole-dividend. | ‘

2. The belt proof of operations in this rule is made by
multiplying the quotient into the divifor, whofe produét add-
ed to the remainder, if any, muft be exaétly equal to the di-
vidend.

A proof lefs certain, but much more expeditious, may be
made by cafting out the nines, as in multiplication, confi-
dering the integral part of the quotient as a multiplicand,
the divifor as a multiplier, and the dividend — the remain-
der as a produ&t. The proof by the nines, in either cafe,
can only be applied to integers or decimals;. fo that, upoen
the whele, the beft and moft general proof of multiplication
is divifion, and, vice verfa, of divifion, multiplicatio.

Example
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Example (3.) (4.)
375)5478989(14610313F  25476)88350768(3468
- 375 375 76428
1728 73289 119227 5
1500 102270 101904 3X6
—— 43830 - “5
2289 ‘ 173236 .
2250 5478989 Proof by multi- 152856
— plication. e
398 20808 Proof by
375 ' 203808 cafting out
e , - the nines.
239 o

CONTRACTIONS 1% DIVISION.

1. In dividing by unity, the quotient will be found juft
“equal to the dividend ; therefore in dividing by 1, and any
number of ciphers, if as many places dre cut off from the

- right of the dividend, as there are ciphiers to the right of x
‘in the divifor, the number to the left of the feparating point
in the dividend will be the integral part of the quotient, and
that to the right will be the remainder, or fractional part.

, EXAMPLES.

Quot. Rem, - Quot. Rem. Quot. Rem.
1000 ) 4578. 567  1000) 545. 78 10000 ) 597. 8451

2. For the fame reafon, when there are ciphers to the right
of any divifor, an equal number of ciphers or figures may be
cut off from the right of the dividend, and the remaining fi-
gures to the left being divided by the fignificant figures in
the divifor, will quote the integral part, and the figures on
the right of the point, annexed to the laft remainder, will
give the fractional part,

EXAMPLES,
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"E X A MPLE S

)

(1.
25[000)35784675|000(

(2-)
1431387 35|00)37645(67(10753%55

25 35 '
107 264
100 245
78 195
75 175
34 (2067)
2
96
75
S Note, As an equal number of
217 .ciphers was cut off from both fac-
200 tors, there was nothing to confti-

———

175
175

L

ge

tute a remainder, and therefore

.theve is no fractional part.

3. When the divifor confifts but .of one or two figures,
‘the operation may be performed by a mental multiplication
and fubtraction; in which cafe, no part of the work nceds
ito be noted but the quotient, and it may ftand as in any of
'the fubjoined '

. EX AMPLES
(r.) (2.) (3)
547856743 8007456 75645+25=3025%¢

95713482 70

4. When the divifor is a compofite number, divide by its
component parts continually, and the laft quotient gives the
integral part of the anfwer. For the fractional 'part, multiply
the laft remainder by the laft divifor but one, and to the pro-
dut add the remainder belonging to that divifor; multiply
«4his fum by the next preceding divifor, to which add its cor-

Vor. L. C refpondent

=114392}¢
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“reipondent remainder ; and thus proceed, till you have mul-
tipiied oy the firlt divilzr, and added in the firft remainder.

Example. Divide 7456-85 by 75
75—3X5><5>7‘r5(’"b5

-

5./ 1491357 The remainder is found

by faving
3)2G68271 : 2 2X5+2X5=4%

99423 - 2
Or the remainders may be valued as in the following

EX A MPL E
Divide 37841 by 48

48=8x6) 37841 For 2 when reduced to 6ths =
I4E—="%, but IX17=17.
8) 63065 8X 6=48.

788 Rem. 23::}7;’.
The laft method will be found to be moft convenient for

altice, but it will be beft underftood when we are come to
reduction of vulgar fractions.

. When both faltors are commen{urable, it will fhorten

the divifion confiderably, to abridge both faltors according

to the following method.

57456 by 56

4)56 57456 11)88N 47415664
2)14 | 14304 8/ 4310515
7/ 7182 537564¢

)

1026 Quotient.

This and the preceding comtraltion are founded on the
fame principles, viz. That if equal quantities be divided b
equal quantities, the quotients will be cquﬂl and though the
may at firlt view feem to be on~ and the fame, they will be
difterently appiied, as may be oblerved in the f,qucl

Supplement
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Supplement to contraélions in multiplication.

1. To muliply by a whole number and a fracion, find
the product of the integral part as before, and take parts of
the multiplicand for the fraction.

Multiply 3475 by 5% 54789 6758 Note 2of 3=}
3 3

5';:‘ 45 32: Of I.
17375 219156 4)20274
1737+ 182937 5068+
e 18293}
191125 253424
255742

2. The digit g hath a property peculiar to itfelf, that
whatever other digit, with any number of ciphers anncxed, is
divided by it, the quotient will confift wholly »f t.ich digits,
and {o many gths of an unit over; hence the following me-
thod of multiplying vy repetends.

EX AMPLE S

(r.) (2.) (3-)
575 by 666 4745 by 777 3987 by 5555
6000 7000 50000
9)3450000 " 9)33215000 9) 189350000
— — 2138888
383333 3690555
3383 Subtradt. 3690 Subtract. 2173

382950 Produ&t. 3686865 Produ&. 21036785

This laft contra@®ion will be demonftrated immediateis af-
ter divifion of decimals, where it will be better underftood.

Ca CHAP.
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20 Or ARITHMETIC.: Part L

CHAP VL
ESSAY on Moxey, Weicurs, and MEASURES.

IN the preceding chapters we have endeavoured, with as
much per(picuity and concifen:fs as poflible, to thow the
properties and combinations of abftract or pure numbers, as
far as concerned the fundamental rules of arithmetic, in a me-
thod that leads gradually to eafe, difpatch, and certainty in
calculation. But, before we can thow the ufe of thefe rules
in matters of bufinefs, it will be proper to give fome account
of the monies, weights, and meafures, which the Britifh
merchant hath occafton to be acquainted with ; as a proper
knowledge of thefe is not only intimately connected with,
but a fine qua non in the mercantile bufinefs.

. OF MONEY.

In the firft ages of commerce, there was little occafion for
computation, as one commodity was bartered for another by
the bulk; a cuftom which, even at this day, prevails among
the favage unpolifhed nations of Chili on the South fea, in
the land of Jeflo on the Pacific ocean, and other barbarous
countries : but by degrees, as tmprovements were made in
the world, {smething new was added daily to the conveni-
encies ofllfe ; and as fuch a mcthod of bartering commo-
dities was found to be difficult and mconvemeat, it was
agreed among mankind to make chotee of one commodity,
which beiny in general and conftant efteem, an equivalent
quantity of it might always remove the difficulty of bartering
in kind. To determine therefore this {ubftance that {hould
be in univerful and conftant efteem, they made choice of
gold and filver, not only becaufe they were divifible and por-
table, but becaufe they were more valuable than other me-
tals.  Since there was a confiderable difference in the nature
of thefe two metals, and gold was more precious than
filver, both on account of its rarity and intrinfic worth ; be-
fides the «xpenfe in working gold far excceds the charge
which attends the working filver, as appears by the tax paid
upon each to the fovereign lords of mints, that upon gold
being only 5 of the hundred and that on filver 20: it was
tn(n ore jult to afcribe a greater value to gold. And becaufe

the bufer metal ought to be given in greater meafure, that
what was wanting in quality might be made up in quantity ;
it
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it was likewife found neceflary to fix a proportion between
them by fome certain and determinate rule; whence it is,
that, in the pralice of commerce, though formerly the
proportion of gold to filver was fettled as ten to one, yet the
matter is {o fettled at- prefent, throughout the greateft part
of Europe, that 1 ounce of gold is worth about 15 ounces
of filver.  When this fubftance was agreed upon at firft to be
a common equivalent for any of the convenien:ics of life,
the particular quantity of it to be given as the value of an
thing elle, was determined by the bulk and weight only;
but afterwards, to fave the trouble of proving this weight
upon every occafion, it was coined into certain forms by pu=
blic authority, and impreiled with a mark of diftinétion, ex-
prefling the quantity each picce contained, fo that it thould
always have the fame determined value, and be every where
the fame both for matter and weight.

In Britain, as in all other trading places, the current mo-
ney or fpecie is either gold, filver, or copper. The ftandard
‘of gold coin is 22 carats of fine gold, mixed with 2 carats of
alloy, in the pound weight Troy; and the ftandard of filver
coin is 11 ounces and 2 pennyweights of fine filver, mixed
with 18 pennyweights of copper. Thefe malles being thus
proportioned, and refpectively.divided into pieces of a certain
weight, upon which the current ftamp, autherifed by the
prince, is imprefled, conflitute the feveral coins we meet
with in Britain, the value whereof is determined by an ima-
ginary picce, called the pound Sterling, by which we buy and
fell, and keep all accounts.

The divifion of the pound  The coins ufed in Britain,

Sterling is as follows. with their value.
Farthings, marked - - qrs. Gowrp Coins, L. 5. 4.

4 = 1 penny, - - d. The Guinca, =1 1 0

48= 12= 1 fhilling, s. Half-guinea, .= o 10 6
960=240==20=1 pound, L. Quarter-guinea, = o 5 3

SiLvER CoIns,

When fhillings and pence The Crown, = o0 5 o0
are wrote together, they are Half-crown, =0 26
often in figures diftinguifhed Shilling, =0 10
thus, 4ls, +e. 4s. and 5d.  Sixpence, =0 06
10|, 7. e. 108 and |10, 2. c.  Corrrr Coilns,

1o d. The Halipenny,=—=o0 o o}
Fz‘.rthing, == 0 o0 ok
Thera
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There are fome gold pieces bearing the ftamp of other
countries which are likewife current in Britain, namely, the
Moidore, == L. 1, 7s. and the Joannes; == L. 3; 12 5.
and the half and quarter ditto. |

‘The pound of gold Troy, including the alloy, is divided
into 44% parts, which are ftamped into guineas, and into 89
parts, when ftamped into half-guineas.

OBSERVATION.

If an exa@ proportion between gold and filver is not
maintained, and fixed unalterably, according to fome unt-
verfal rule adopted by the generality of the European nations,
the confequence may be dangerous to a kingdom in the affair
of money. ‘ ‘

Suppofe that in fome partic¢ular kingdom a money-fyftem
prevails, that fhall raife the gold above its real value, and
that in this regulation; inftead of the common proportion of
1 to 15, that now obtains, an ounce of gold is allowed to
be equivalent to 16 ounces of filver, fince fuch an alteration
would raife the gold 6% per cent. above its value, and reduce
the filver to juft fo much below its worth ; it is evident that
this increafe of the current price of gold would naturally
caufe the filver to be exported out of the kingdom; and as
gold would be imported in its ftead, and increafe greatly, the
nation muft unavoidably lofe 63 per cent. of all the filver that
would be thus exported.

On the other band, fhould the filver money be raifed a-
bove its value, {0 that 14 ounces {hould be deemed equiva-
lent to one ounce of gold, while the proportion fhould ftand
thus, the filver money would not onlycontinue in thekingdom,
but alfo increale greatly, and the gold coin would be export-
cd in the fame proportion ; by which means the nation would
fuftain a lofs of 7% per cent.  Moreover, from thefe varia-
tions two abiurdities would follow ; the one is, that both the
prince and the people would lofe of that part of their monied
property 6% per cent. fhould the above difproportion fall upon
the gold coin; and 7%, fhould it fall upon the filver. "T'he
other inconvenience would be, that there would be no fpecic
to circplate in the kingdom, but either gold only, or filver
only, according as the one or the other of thefe metals fhould
happen to be eftimated above its true proportion. To main-
tain an exaét proportion therefore between gold and filver,
ars effential points of good condudt, with regard to the pre-

{crvation
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fervation of money, that are by no mcans to be neglected.
There is another confideration, however, that hath 3 fur-
prlﬁnv effect on the money- matters of a kingdom, and that
1s the balancc of trade; which when it is againft a nation,
its money muft be carried to forcign natlons, to pay for the
excefs of goods xmported above thofe which have been ex-
ported ; but if it is in its favour, the money will not only
continue in it, but alfo increale and multiply.

The Laws of ENGLAND relating to MONEY.

By 20th Edw. 1. merchants are prohibited from trafficking
with money, and importing clipped coin, under the pain of
forfeiture.

gth Edw. III. ¢. 1. Gold or filver plate, or coin, not to
be “exported without licence, under the pain of forfeiture.
Search to be made for falfe coin imported.

Money not to be impaired in weight or alloy, 25th £4. 111,
¢ 13

Nso coin to be current but the King’s own, and any per-
fon may refu’e foreign coin, 27th Edw. 1L c. 14.

Foreign coin not to be current in England, but to be
melted domn, 17th Rich. 1. ¢ 1.
~ Coin or plate found in the cuftody of perons ready to
pafs the feas, or in any fhip, to be forfeited to the King,
2d Hen. 1V, «. 5
" Treafon to clip or file money, 3d Fen. V c. 6.

Gold te be received in payment by the King’s wemht,
9th Hen. V. ¢ 11.

The mint-mafter to keep to his alloy, and reccive filver at
the true value, on pain of double damages, 2d Her. V1. ¢ 12,

Coins of gold and filver to continue current, notwithftand-
ing they may be cracked or worn, but no, if they are clipp-
ed; monics clipped to be exchanged at the mint. Coin
/tranfpo‘tfd to Ireland above 6 5. 8 4. or Irith coin imported
above 3 5. 4 d. to be foricited. A circle to be made round
the outfide of money, 14th and 15th Mo VI ¢ 12,

Counter! emrg, impairing, &e. of coin, or foreign coin
made current, is made high treafon by 14th £z ¢. 3. and
4. and by 18th Fliz. . 1. _and 7.

Silver coin melted down to be forfeited, and double value,
13th and 14th Ch. 11, ¢

Gold und filver duuerpd into the mint to be affayed, coin-
ed, and delivered out, according to the order and time of

brmglng in, 13th Ch 1L o 5.
* Buying
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Buying or felling clippings or filings, L. 500 penalty.

Perfons elting coin te be imprifoned fix months, befides
forfeiture, &c. Perfons apprehending money-coiners, &',
to have L. 40 reward; and guilty perfons difcovering two
others, to be pardoned, 6th and 7th 727/l 111, c. 17.

Perfons bringing plate to the mint to be coined, not to
pay for coinage, but to have the fame weight of money de-
livered out. Perfons keeping public houfts to have no manu-
fa&ured plate but fpoons.  Molten filver or bullion not to be
fhipped off, without a certificate from the lord mayor that
oath hath been made that it is foreign bullion, under the pe-
nalty of L. 200; and officers may {cize the bullion as forfeit-
ed.  Gold or filver, not exceeding L. 200,000, may be ex-
ported with a licence. Guineas not to go for more than
22 s. #th and 8th 7700 111, ¢ 19.

Hammered filver coin brought to the mint, to be received
at § s, 4 d. per ounce; receivers of taxes, &c. to receive mo-
ney at 5 5. 8d per ounce, to be delivered back to the bringers
in; and receivers, {¢. to be paid into the exchequer, with
an allowance of the deficiency in recoining. Silver-plate,
{Fc. to contain 11 ounces and 10 pennyweights of fine fil-
ver in every pound, and to bec marked with the two initial
letters of the worker’s name, on pain of forfeiture.  Plate
received at § 5. 4 d. per ounce to be melted down, 8th and
oth JZill. 111. ¢. 7. and 8.

It is made high treafon, to make any ftamp, die, mold,
&c. for coining, excepting by perfons employed in the mint,
&c. Conveying fuch out of the mint, the fame. Colouring
metal refembling coin like gold or filver, or marking it on
the edges, is likewifc high treafon : and mixing blanched
copper with filver, to .make it heavier, and look like gold,
or receiving or paying counterfeit milled money, is felony,
8th and gth 27/l lI1. . 26.

Hammered filver coin may be refufed in payment, as not
being the lawful coin of this kingdom, gth /77l 111. ¢. 2.

Any perfon may cut, break, or deface picces of filver mo-
ney, fufpe&ed to be counterfeit, or diminifhcd otherwife thar
by wearing ; but if they fhould, upon trial, appcar to be
iawful money, & to ftand to the lofs, gth and 1oth
Wil 11, ¢ . 21.

No perfon to make or coin any farthings or halfpence, or
pieces to go for fuch, of copper, under the penalty of L. 5
for every pound weight, gth and 1oth 27/, 11L. ¢ 33.

n a fearcity of filver coin, for remedy guincas were funk
to 21 5. by proclamation 3d Ges. I
| Perfons
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Perfons counterfeiting broad picces of gold, or uttering
them knowingly, to be guilty of treafon, 6th Geo. if. ¢. 26,

Wathing, gilding, or a?tbrmw the impretlion of any real
or cmmtufcxt {hslhncr or hxonnu , ot bruls-money, to make
the one pals for a uumca, or hali-guinca, or the other for a
thilling or fixpence, is high treafon. Krowingly uttering
falfc money, tor the firfl offence fix months imprifonment,
for the fecond two years impriibnmcnz‘, and for the third fe-
loay without benefie of cmoy If any per’on, kinowingly
uttering falfe money, fhall have about him any other falfe
money, he thall fuffer one year’s imprifonment ; “and coiners
of halfpence or farthings, two years hmprifonment, &e.
15th Geo. I, c. 28.

Juarter-guineas were ordered to be coined in the 1t
Geo. 1il. of which fome had been ftruck in the reign of
Geo. I. but were become {o rare, that they were fcarcely to be
met with.

I. Or WEIGHTS.

As the fecurity of commerce depends much on the juftnefs
of weights, mofl nations bave taken care to prevent their
being fal ihified.  The ftandard of weights in Britain is kept
in the exchequer, by a particular ofmer, callud the cderk or
comptroller of the market. By the 27th chapter of Magna
Charta, the weights are to be the {ame all ovcrbnwland
but as commerce ﬂourxfh”( and introduced a greater var 1cty
of commodities, it was fnund convenient to vary tie orlomal
'wcwht, and likewife invent others better calculated o dif-
patch in bufinefs, which hath introduced a nverﬁ v of
weights, in almfoft every difierent county or province. The
firft of all the weights vfed in Britain was a grain of whea-,
picked out of the mx(‘dl of the ear, wuich, being vwll
dried, became the leaft derominadon of Ty weight, row
uled fv gold, filver, jewels, feeds, liquors, bread, and me-

dicines.

TABLE or TROY WEIGHT.

G’I‘;liﬂfu.
24 = 1 pennyweight. dwt.
480 = 20 = 1 vuice, 3.

5760 =240 ==12=1 pound, Ib.
Vor. L. D APOTHE-
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APOTHECARIES WEIGHT

Is deduced from T'roy; but convenience taught them to
ce ys -onyehience taug
vary ‘he divifion, for compounding their medicines, accord-
ing to the f'ollowing

T A B L E

Grains.
20 = 1 feruple, 3.
60 = 3 = 1 dram, -,

-

480 = 24 = 8 = 1 ouncs, 3,
5750 ==288 ==gb6 =z12 == 1 pound, fp.

AVOIRDUPOISE WEIGHT

Was rather introduced by chance, and confirmed by cu-
ftom, than fixed by any law. The Troy weight was in pracs
tice found o ve too fiwall fur coarfe and heavy goods, fuch
as grocery wares, piteh, tar, rofin, wax, tallow, flax, hemp,
(e copper, tin, iron, lead, fteel, fith, fleth, butter, checfe,
falt, &¢. 5 for which, and other fuch goods, it was thought
proper to allow a greater weight than the law had provided,
which in this weight exceeds the Troy by &, one pound
Avoiidupoiie L2ing cqual to 1 ft, 2 % I1dwt. 15% grains
‘I'roy. In lead, they give only 19} cwt. to the tun or fod-
der.

TABLE of AvoIRDUPOISE Ditto Lrsser WEicur.
GrEaTER WEIGHT.
. ‘ ‘ Drops. |
282z 1 quarter, gr. , 16= 1 ounce.
1i2:= 4= 1 hundred weight, cwt, 256= 16= 1 pound.
22402280==20 = I tun. 3584=224=14=1 {tone.

After the union, when the weights in Scotland were at-
fempicd to be r duced to Enghifh {tandard, it was found that
the Scotch T'roy pound was equal to 7600 grains, and the
Enct’h Avoirdupols to 7600 hence, the Scotch, Parisy or
Aputerdam pound will be to the pound Avoirdupoife as 28
te¢ v4.  Befides the Scotch T'roy weight, commonly known
by wne name of Dutch weight, whereof a table is fubj.ined,
tecie 1s anothor weight derived from ity called Tron weight,
which, in diierent places, confiffs of a heavier or lighter

pound,
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pound, according as cuftom hath eftablithed it. The pound
Tron weizsht runs from 20 to 24 ounces generally, and in
fome places, but rarely, falls as low as 19 ounces.

! ’ ¥s 9

T ABLE of Scorcu Trov, or Durcu WEIGHT.

Grains. A Note, The Tron weight

36= 1 drop. is divided in the {ame
576= 16— 1 %. manner gs the Troy in
9216= 25b:= 16— 1 1b. the adjacent table, ex-

147456=4096=256:=16=1 ftone. ceptiny the y’i“f”“,i into
ounces, of which there i3
no certain regulation,

Wool weight is founded on, and derived from Avoirdupoiic,
the pound in both being the fante, but the greater weights
different.

TABLE or WOOL WEIGHT.

Pounds.
7= 1 clove.
14= 2= I flone.
28= 4= 2= 1 todd.
182— 26= 13== 6i= 1 wey.
364= 527= 26= 13 = 2= 1 fack.
4368=624=312==150 =24=12.=1 laft.
Note 1. Some few authors make 8 pounds in the clove.
2. Woolftaplers generally purchafe their wool by the todd,
but fell it again, when forted and {tapled, by the pack, con-
fitting of 240 pounds. '

The REFINERS WEIGHTS,

Blanks.
24== 1 perrot. Note, What they denominate
430= 20= 1 mite. carats are the 5% of 2 ib, an %,

9600==400=20=1 grain. or any other weight.

The WEicHTs for MERcHANDISES ufed in HorranD.
24 grains=1 drachm ; 3 drachms, or 72 grains, =1 .grn{'s ;

30 grains = 1 engel; 10 engels, or 4 grois and 2 gratis, =

L, §
2 FEEEL S LR AN
K
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1 loot; 16 loots, or 8 ounces, = 1 mark; 2 marks =1
pound ; 8 pounds := 1 ftone; 165 pounds = 1 waggon, or
wage; 400 pounds = 1load ; 15 pounds =1 lifpond; 20
lifponds = 1 fchippond. ‘ ,

DUTCH WEIGHTS for GoLp and SILVER.

32 aces = 1 engel, 20 engels = 1 ounce, 8 ounces = 1
mark, for grofs gold. : :

24 parts = 1 grain, 12 grains = I carat, 24 carats = I
mark, for fine gold,

Note, The mark weights are about 1 per cent. lighter than
the T'roy weight of London.

WrignTs for MercHANDISE ufed in HaMBURG.

2 loots = 1 ounce, 16 ounces = 1 pound, 10 pounds = 1
ftonc of wool or feathers, 14 pounds =1 difpound, 20 pounds
= I {tone of flax, 8 dilpound = 1 center = 120 pounds Avoir-
dupuife of L.ondon. 16 pounds of feathers or waol is a dif-
peund, 2nd 20 difpounds = 1 fcippound of the fume. 16 dif-
pounds == 1 tun of butter or tallow,

100 pounds of Hamburgh = 8 of Amflerdam =103% of
Antwerp == 1075 of London.  See the table in the compari-
fon of weights and meafures.

IH. MEASURE S.

The fame neceflity that intreduced money and weights,
may juitiy be fuppoind to have introduced meafures; as he
molt certain mevivod of afceriuining quantitics bought and
fold. The common meafures vied in Briain are thofe which
follow. "

I. CLOTH EASURE, which is of four kinds.

1. The yard = 4 quurtsis = 16 nails = 36 incles ; by
which aie meatured and fold 4l kinds of Englith woollen
cloths, linen, wroughi fuke, tape, &o.

2. ‘The Englith ell = 1§ yard = 20 n2ils = 45 inches, by
which ‘is mealured chicfly a fpecies of fine linen called Kol
land.

3. The Flemith ell =} yard =12 nails = 27 inches, chiefly
applied to tapcflry,

4. The
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4+ The Scotch ell = 1.,% yard = 37 inches, by which green

linen, and moft of the private or houfe manufaltures in the
country, are bought and fold. :

II. CORN MEASURES, which are of two kinds.

1. Englith, in which the pint is found to weigh 1 pound
‘Troy, and the feveral denominations are as follow,

TABLE of Encrist Dry MEASURE.

Pin:s.

8= 1 gallon.

16= 2= 1 peck.

b4= 8= %= 1 buthel.
256= 32= 16= 4= 1 comb.
512== 64= 32= 8= 2= I quarter.
2560=320=160=40=10= §=I wey.
§120=040=j20=80=20=10=2= 1 lafl,

Corn, falt, coals, lead-ore, and other dry goods, are mea-
fured according to this table. Corn is generally {old in Eng-
land by the quarter, § whereof are reckoned to the ton of
freight.  "T'he ton of wheat weighs between 2200 and 2500
pounds Avoirdupoife ; of rye, between 2100 and 2240
pounds ditto and of barley, between 1700 and 18c0.

By the ftandard in his Mujelty's exchequer, every round
bufhel with a pliin and even bottom, 18% inches wide
throughour, and 8 inches derp, is efteemed a legal corn
bufhel, and will contain 2x5¢2% cubic inches ; confequenty
the corn-gallon contains 268¢ cubic inches.

2. Scotch, in which the boll of meal weighs 8, and amongft
the farmers in the north, frequendy ¢ ftone Dutch, or
Scotch Troy weight ; is divided as follows.

Lippies.
4= 1 peck.
16= 4= 1 firlot,
64= 16= 4= 1 boll.
1024=256=064=16=1 chalder.

Note, The wheat firlot in Scotland contains 212 pints
Scotch meafure, and the tear or burley firlot 3T heuce the
Scotch wheat firlot is to the Englith corn-buthel as 100 to
995550

3. Liguid
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3. Liquid meafure was originally raifed from T'roy weight,
as is evident from feveral ftatutes, enadting, that 8 pounds
T'roy of wheat, properly prepared, fhould weigh one gallon
of wine meafure, the divifions and multiples wherecf {hould
form the other meafures, and be the common {landard
throughout the whole kingdom ; yet the invention of a new
weight introduced likewife a new gallon adjufted thereto,
exceeding the former in the proportion of Avoirdupoile weight
to Troy, which ferves to proportion the feveral denomina-
tions of ale and beer meafure. The fealed gallen at Guild-
hall, which is the ftandard for wines, {pirits, mead, perry,
cyder, vinegar, honey, oil, &Jc. is {uppofed to contain 231
cubic inches, on which fuppofition, the other meafures raifed
therefrom will contain proportionally ; yet, by adtual experi-
ment, made in 1688, in prefence of the Lord Mayor and
commiffioners of excile, this galJlon was only found to con-
tain 224 cubic inches ; notwi:hftanding it was agreed to con-
tinue the computation, upon the fuppofition of 231 cubic
inches to the gallon, as before.

TABLE of WINE MEASU,,RE.
Solid inches.

1 gallon.

4158 = 18 = 1 runlet.

= 313= 1}=1 barrel.

42 = 21=Iz=I terce,
33=2 =14=1 hogfhead, (1id,)
84 = 43=2F=2 =13=1 puncheon.

o
w
il

=126 = 7 =4 =3 —23=1L=1 butt.
=252 =14 =8 =6 =4;=3 =2=1 tun.

Ale and beer meafure, as was formerly obferved, is dedu-
ced from the Avoirdupoife weight, and therefore the gallon
muft be much larger than the gallon in wine meafore. The
{tandard ale-quart, kept in the exchequer, hath been found
by experiment to contain juft 704 cubic inches; confequent-
ly the ale gallon muit contain 282 cutjc inches, Hence
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ALE-MEASURE TABLE.

Cubic inches.
282— 1 gallon.

22§6= 81 firkin,
4512=16=2=1 kilderkin.
9024:325:4—.:2:1 barrel.
13536=48=6=3=13=1 hhd.

\ TABLE of BEER MEASURE

Solid inches.
282— 1 gallon.

2538= 9= 1 firkin.

5076= 18= 2=1 kilderkin.
10152= 36= 4=2=1 barrel,
15228= 54= 6=3=13=1 hogthead,
30456=108=12=06==3 =2=1 butt.

Note, This diftin@ion, or difference betwixt ale and beer
~ meafure, is only ufed in London; for, in all other places,
the following table of beer or ale, whether ftrong or {mall,
is to be obferved according to a ftatute of excife, made in
the year 168q.
Note, 1n meafuring foap and herrings, 8 gallons is confi-
dered as a firkin,

Cubic inches.
357= I pint.
282 = 8= 1 gallon,
. 2397 = 68= 8i=r firkin.
4794 =136=17 =2=1 kilderkin.
9588 =272=134 -=4—2=1 Dbarrel,
14382 =408=51 =6=3=15=1 hogfhead.

In Scotland, the excife and breweries ufe the Englith
meafure; but retailers and viétuallers in the country ufe the
Scotch pint, of 103% {olid inches, whofe divifions and mul-
tiples are as follows.

4 gills = 1 mutchkin, 2 mutchkins = 1 chopin, 2 chopins
=1 pint, 2 pints =1 quart, and 4 quarts = 1 gallon.

4. Long
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4. Long meafure, among other improvements,. took its
rife from wheat, three giains of which, properly prepared,
were in length made the meafure of an inch, as in the

T A B L E
Grains.
3= 1 inch.

26— 12=- 1 foot.

508= 36= 3= 1 yard

504= 198= 16j= 1= 1 pole.
23760= 7920= 660 = 220 = 4o=1_furlong.
19c080==63360=5280 =1760 =320=8=1 mile.

Noute, 4 poles, or 22 yards, is the length of Gunter’s chain,
confifting of 100 links, each link = 7 3+%5 inches. But the
chain for furveying in Scotland fhould be 74 feet.

Nite, 3 miles — 1league, and 20 leagues = 1 degree, by
commion reckoning; but a degree of a great circle, meafured
upon the furface of the earth, has been found, by thé beft
geographers, to be equal to 69 Englith miles.  ~

c. Square meafure was founded upon long meafure, and
is differently divided in England and in Scotland.

" in Englifh fquare meafure, 144 fquare inches = 1 foot
fquare ; g feet fquare = 1 fquare yard; 303 fquare yards=1
pole; 40 poles= 1 rood; and 4 roods = 1 acre. |

Though the ftatute pole be 165 feet, in meafuring fens
and woodlands, they ufe a pole of 18 feet, and for forefts 21
feet. 4o poles in length and 4 in breadth, or 220 yards in
length, and 22 in breadtl), make a ftatute acre.

Mafons meafure theit hewn work by the Englifh foot,
painters and plafterers by the yard. Glaziers reckon only
8 inches to their lineal foot, and 64 to their {quare foot.

‘I'he fquare meafure ufed in Scotland is thus divided.

36 {quare ells=1 fall, 40 falls=1 rood, and 4 roods=1 acre.

T'he Scotch acre by ftatite is to the Englifh as 100,000
to 7869-}- ' o i

In Scotland, flaters, mafons, and paviers ufe the fquare
ell and the iall in meafuring their work, and the land-
farveyors, the fall, the rood, and the acre.

“I'here are fome commodities fold by the dozen, of which
we reckon 12 — 1 dozen, 12 dozen = I fmall grofs, and 12
finall grofs = 1 great grofs,

Paper
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" Paper is fold by the following denominations, in which
24 fhects = 1 quire, 20 quires = 1 1€am, and 10 reams ==
1 bale.

" Parchment thus: 12 fkins = 1 dozen, 15 dozen = 1 roll.

Yarn thus: 120 threads =1 cut, 2 cuts = 1 heer, 6 heers
= 1 hank, and 4 banks= 1 {pindle.

In lais, 5-pounds = 1 ftone, and 24 ftone = 1 feam.

Ihe frexé,ht of bale-goods is often determined by the tun-
nage, in which 40 folid feet are reckoned = 1 tun.

‘Having thus given a brief and fuccinét account of the
meafures ufed in Great Britain, for the benefit of the dealer
in foreign fpirits, &fc. I fhall add Mr Poftlethwayt’s account
of the different meafures and veflels ufed in moft parts of
the world.

Of MEasurEes for Wine and VINEGAR.

N - \

¢¢ The veflels for containing wine and brandy have differ-
ent names, according to the quantities they contain, and the
countries where they are made ufe of.

The veflel called in Germany woeder, made ufe of for
~ keeping the wines that grow upon the Rhice and the Mo-
felle, do ordinarily contain 14 aams of Amfterdam, but
fometimes they contain. more and fumeiimes Iefs,

The aam of- Amfterdam is a meafure o/ 4 anckers, reckon-
ing the ancker of 2 fteckans.

The fteckan contains 16 minglesy each of which maLes
two pints.

The verge, or verteel, of the wines upoen the Rhire and
the Mofelle, &¢. is reckoned bus 6 mingles, that of brandy
is counted 6% mingles, as we fhall fuc hereafier,

The hogfhead of Bourdeaux, according to the juft mea-
fure, thould contain 12% fteckans, or 200 mingles of wine
and lee; and 12 Gwakdm, or 192 minzles \lear winc
fo that the tun of Bourdeaux, conhﬂlug oi 4 hogfheads,
contains 50 fteckans, or 800 mingles, wine and lee, and
48 fteckans, or 768 mingles clear wine.

The tun of Bayonne, and other places thereabout, is rec-
koned 246 fteckans, meafure of Amfterdam, there being
likewife 4 hogtheads to a tun.

In England, and efpecially at London, they reckon the
~ hogthead 63, and the tun 252 callons. The faid gollon
weighs 74 pounds weight of London ; fo that the 63 gallons,
or the hogthead, fhould weigh 4,72JL pounds, and the tun

Vou. I E 1890
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1890 pounds weight of London. The faid gallon is faid to
contain 4 Paris pints.

The hogthead of Bourdeaux fhould contain 110 pots with
the lee, and 100 pots clear wine, meafure of the faid place;
fo that the faid pot of Bourdeaux contains about 2 mingles
of Amfterdam. ' :

‘The Bourdeaux tun of wine fhould weigh, with the
hogfhead, 2000 pounds weight; and, in marine terms in
freighting of fhips, by a tun is meant 2000 pounds weight ;
fo that, when it is faid any fhip is of fo many tuns, it is to
be underftood that the fhip can carry fo many times 2000
pounds weight; though in Holland, Flanders, and other
northern countries, they only talk of lafts, containing 2 tuns
each, or 400> pounds weight.

'T'he Rhenith and Mofelle wines are ordinarily foldat Am-
fterdam, the former at {o many florins of about 20 each,
current: money, and the latter fo many rixdollars, of 50
ftivers each, current money, for the aam of 20 verges, or
vertecls, the verge being, at that rate, 6 mingles, as already
faid. f

French, Spanith, and Portugal wines are fold at fo
many pound grofs the tun of 4 hogtheads, and there is
ordinarily 1 per cent. rebate for payment in ready money,
both buyer and feller paying brockerage, each 6 flivers per
tun. .
The muid of Paris contains 150 quarts, or 300 pints
with the lee, and 280 pints clear wine, meafure of Paris.

‘T'here are all over France a great many veflels for keeping
of wine, different from one another, according to the cu-
flom of the feveral provinces where they are made ufe of ;
of which, though there be fcarce any poffibility to give an
exalt account, we fhall here fet down the regular fraltions
of the muid of Paris, 3 of which make the tun of France;
and, as we have occafion to {peak of the meafures of the -
other provinces of France, we fhall give as diftinét an ac-
count as we can of their contents, -

‘I'he pint of Paris is a meafure pretty well known all ‘over
the world; 2 of thofe pints make 1 quart, 4 quarts I fex-
tier, and 36 fextiers 1 muid of Paris; 3 of which (as is al-
ready faid) make 1 tun of France.

"I'he meafure they make ufe of in Provence is called a mille-
role 5 that of Thouloufe fhould weigh 130 pounds, and ought

to contain 66 Paris pints, which is about 100 pints of Am-
fterdam.

At
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At Montpelier, and feveral other places of lLanguedoc,
their muid contains 18 fextiers, and the {extier 32 ‘pots;
fo that the muid, which makes but 35 fteckans, or 560 mingles
of Amfterdam, makes 756 pots of Montpelier; by which it
appears that the pot of Montpelieris # lefs than the mingle
of Amfterdam. However, you muft here take notice that
the catks of Montpelier are not all of an equal meafure,
fome being bigger than others ; and, in feveral piaces of Pro-
vence, as well as High and Low Languedoc, they frequent-
ly tranfport wines, oils, and other fuch goods, in veflels
made of goat-fkins.

The butts and pipes of Seville, Malaga, Alicant, Lifbon,
Port a Port, Canaries, and ifles of Fagel, &, are likewife
of different fizes ; for the tun of Malaga, confifting of 2
butts or pipes, (which they call perfemyn at Amfterdam), is
reckoned only 36 or 37 fteckans;-and thofe of other places
are reckoned at 25 or 26 fteckans the butt or pipe.

As for the wine at Hamburg and Lubeck, it is {old at o
many rixdellars, of 48 ftivers, or 3 marks lubs per tun. .

Of BRANDY.

French, Spanifhe and Portuguef: brandy, is ordinarily
put into big catks, which {ome <all pipes, others dutts, o-
thers pieces, viz. according to the cuftom of the placés, there
being no pofitive meafure regulated for that liquor.

In France it is ordinariiy put into great catks, which they
call at Bourdeaux pieces, at Rochelle; Nantes, Cognac, Mont-
guion, the ifle of Rhé, e, pipes, which (as we have already
faid) contain fome more than others, there being fome which
hold at Amfterdam from 60 to qo verges, or verteels ; and
they reduce thofe meafures into hogfheads, by reckoning as
under, for

(27 verges of Cognac, Montguion, Rochelle, and the
ifle of Rhé.

29 of Nantes, and other places in Britany and Anjou.

32 of Bourdeaux, and other places in Guienne.

32 of Bayonne, and places thereabouts.

30 of Amfterdam, and other places of Holland.

y 30 of Hamburg and Lubeck. '

~ (27 of Embden.

hogfhead makes
A

In Provence and Languedoc, they fell it at fo much the

quintal, or 100 weight with the cafk.
: E 2 At
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At Bruges they call the verges feffers, of 16 ftoups to a
fcfter, which they fell at fo much a-ftoup,

At London, and generaliy through all England, they
count only by gallons, as we have faid already.

The mingle of brandy weighs, at Amfterdam, 2 pounds
4 ounces ; and the verge, or verteel, about 14 pounds; at
which rate, the 30 verges muft weigh about 320 pounds.

At Bourdeaux, though pieces of brandy contain from go
to o verges, they reckon but 32 to the hogfhead ; the verge
is fomething lefs than 3% pots. -

You muft know that whatever there is at Bourdeaux in
a piece of brandy more than 50 verges, is called by the
farmers of the King’s duty exces, or an excefs, and pays fo
niuch per verge, beﬁ%cs the duties of fortie, or exportation (as
they call it) for the 50 verges.

"T'hofe that make brandy feldom or never put it in fmall
barrels, or tierces, except it be defigned for fome particular
places in America, or elfewhere, where thofe fmall mehfures
are advantageoufly fold to people, who, perhaps, would not

be able to buy a pipe at a time; for a piece of brandy that

contains perhaps 1% of an ordinary piece, cofts but very

3

little mor
x lefs. :
At Hamburg it is likewife {old at fo many pounds grofs, of

e of freight and carriage than cne that contains £ or

¥ marks Tubs per pound grofs, or at fo many rixcollars in
banco; but at Lubeck it is paid in current money, there be-

ing no bank.

At Bremen, Copenhagen, and Embden, it is alfo fold at
fo many rixdollars; and in this laft place the hogfhead is
counted bur 27 verges.

o

At i.ondon it is fold by the tun of 252 gallons; and, in
fhort, in every country according to the cuftom of the coun-
try, which muft always be ftriclly inquired into by the
dealers for their government. '

Of MeasurEes for O1L of Or1vEs.

The oil of olives is ordinarily kept in butts or pipes, con-
taining from 20 to 25 fleckans, at 16 mingles a-fteckan;
and theie go 717 mingles, or 1434 pints of Amfterdam, to

the tun of oil.

I'hey reckon at (Genoa that the barrel of oil

of clives-weighs 187+ pounds nett, of their weights, which
make 125 pounds of Amfterdam; and 14 barrels make 717
mingles of the {aid place, or thereabout. -
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At Leghorn, the barrel of oil of olives weighs 85 pounds
of their weight, which is a little more than 59 pounds qf
Amfterdam,

In Provence they fell it by the meafure of that country,
called millerole, containing 66 Paris pints, which make about
100 pints of Amfterdam; and, in fome places of that country
and of Lower Languedoc, they put it in certain veffels made'
of goat-fkins, as they do the wine.

In Spain and Portugal it is put in butts and pipes, to be
carned over feas, and lometimes in great earthen veflels called
jars.

Of MEeasurgs for FISH‘OIL',

Coarfe fith oil is ordinarily kept in barrels, contammg from
15to 20 fFeckans each.

Of Measurkie for HoNEY.

Honey is kept in many different forts of veflels of wood
and earth, and fold in fome places by meafure, and in other
places by wewht

At Amﬁerdam they fell it at fo many pounds grofs per ton,
confifting of 6 tierces or aams, or by fo many florins the bar-
rel, or the 100 weight. The Bourdeaux and Bayonne ho-
ney is fold at Amfterdam from 30 L. to 40 1. grofs the tun.

Of Rounp MEAsUREs for GrAIN, e,

As the great diverfity of mcafures of capacity renders it
very troublefome for merchants o calculate the quantities
thereof, it will be very neceilary to give an account of thofe
that are ufed in the principal places of Europe for trade.

‘The laft is of feveral forts, but all comprehended in thefe
two, viz. the fea-laft, and that vfed by land.

A laft is reckoned. at fea both with regard to meafure and
welght, according to the nature of the goods

In meafure, there arc allowed to a laft of goods 2 tuns, or
8 hogtheads of wine, 5 picces of brandy or prunes, 12
barrels of herrings or pe.fe, 13 barrels of pitch, 4 pipes or
butts of oil of olives, and feven quarters or barrels of fifh
oil.

By weight, there is generally allowed to the laft 4000 1b.
but, as wool is bulky, they reckon only 2000 Ib. to the laft

thereof,
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thereof, and 3600 Ib. of almonds ; and fo likewife they make
fome abatements of feveral other forts of goods, in propor-
tion to their bulk. ,

The land-laft is not the fame in all places, there being
fome difference introduced by cuftom in the feveral coun-
tries of Europe. |

Of the MEeasures of CaraciTy of AMSTERDAM and
’ HorrLAND, & A

The laft of Amfterdam contains 27 muds, and each mud
4 {cheppels.

Or, otherwife, the laft of Amfterdam contains 36 facks,
and the fack 3 fcheppels.
~ So that the mud is £ of the fcheppel, and the fch¥ppel is
only } of the mud. "’ :

A laft of wheat commonly weighs between 4200 and 4800
Ib. rye between 4000 and 4200 lb. and barley between
3200 and 3400 Ib. '

* But thofe commodities are’ fo much fubje@ to alteration,
by their humidity, &, that there is but little certainty in
their weight.

‘The laft of Amfterdam makes 19 fextiers of Paris, or 38
bufhels of Bourdeaux ; and three lafts make 4 muds of
Rouen.

The laft of Munickendam, Edam, Purmeran, and feve-
ral other places of North Holland, is reckoned equal to that
of Amflerdam.

But that of Hoorn and Enchuyfen, being likewife townsg
in North Holland, is of 22 muds, or 44 facks, of 2 ichep-
pels each; and {o is that of Muyden, Naerden, and Wee-
foop, fmall towns in the neighbourhood of Amfterdam.

At Haerlem they reckon 38 facks to the laft, their facks
confifting of 3 fcheppels, 4 of which make 1 hoedt of Rot-
terdam, and 14 of thofe facks make 1 hoedt of Delft.

The laft of Alckmaer, in North Holland, contains 26
facks. .

They reckon 44 facks to the laft of Leyden, and 8 fchep-
pels to the fack. ‘

‘The laft of Rotterdam, Delft, and Schiedam, is compo-
fed of 29 facks, and the fack of 3 fcheppels, of which 102
make one hoedt; where it is to be obferved, that the laft
of thofe places is 2 per cent. more than that of Amfterdam.

At Tergow they reckon 28 facks to the laft, 3 fcheppels
to the fack, and 32 {cheppels o the hoedt,

Of
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. Of the Last of UTRECHT.

At Utrecht they reckon 25 muds, or facks, to the laft,
10 of which facks make 1 hoedt of Rotterdam.

‘The laft of Amersfort is compofed of 64 fcheppels.

That of Montfoort, Yflelftein, Vianen, &f¢. is greater
than that of Rotterdam; it is compofed of 18 muds, and the
mud of 2 facks.

Of the Last of FRIESLAND.

The laft of Leeuwarden, Haerlingen, and other towns of
‘Weft Friefland, is compofed of 33 muds.

And that of Groningen in Eaft Friefland is of the fame
meafure.

Of the Last of GUELPERLAND, and country of CLEVES.

The laft of Nimeguen, Arnhem, and Drefburg, is com-
pofed of 22 mouvers, and the mouver of 4 fcheppels, 8 of
-which mouvers make 1 hoedt of Rotterdam.

At Thiel they reckon 33 fcheppels to the laft.

At Burenande 68 fcheppels. |

At Haerderwick they reckon 11 muds to 10 of Amfterdan.

Of the LasT of OvER-YSsSEL.

The laft of Campen is of 25 muds for corn, g of which
make 1 hoedt of Rotterdam.

And g muids of Zwoll make likewife 1 hoedt of Rotter-
dam. ;

The laft of Deventer contains 36 muids of 4 fcheppels
each.

| Of the LasT of ZELAND.,
The laft of Middleburg is compofed of 4% facks of 2 fchep-

pels each, or a little more; and that of Flefling, Zirickzee,
the Brill, and fome other places, is fomewhat different from
ity the fack being there reckoned 2% {cheppels.

Of the LasT of BRABANT.
The laft of Antwerp is compofed of 38 verteels, of which

37% make 1 laft of Amfterdam,

‘Their verteel is compofed of 4 mukens, and 32 verteels
make the fack for oats.

At
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At Bruflels they reckon 25 facks equal to the laft of Am-
fterdam. - | R

At Malines they reckon 28 verteels equal to the laft of .
Amfterdam. o |

The laft of Louvain is compofed of 37 muds, and each
mud of 8 halfters.

At Breda and Steenbergue they reckon 33% verteels to the
corn laft, and 29 for oats ; and 13 verteels make 8 facks, or
1 hoedt of Rotterdam, '

At Bergen-op-zoom, they allow 34 verteels to the laft of
corn, and 28% for oats. :

That of Bois-le-duc is compofed of 20+ mouvers, 8 of
which make 1 hoedt of Amfterdam. '

Of the LasT of feveral towns in FLANDERsS.

The laft of Ghent is compofed of 56 halfters for corn,
and of 38 for oats. Their mud is compofed of 6 facks, each
fack of 2 halfters, |

At Bruges, the laft is compoled of 171 hoedts for corn,
and 14% for oats, equal to the laft of Amfterdam.

At St Omers, the laft is reckoned 22% raziers, the razier

confifting of 2 fcheppels. ‘

At Dixmude, they reckon 30% raziers to the laft of wheat,
and 24 for oats.

At [’Ifle, they reckon 41 raziers to the laft of wheat, and
30 for oats.

At Gravelin, they reckon 227 raziers to the laft of corn,
and 183 for oats.

Eighteen raziers of Dunkirk are equal to one hoedt of Rot-

terdam.
| Of the Last of LI1EGE.

The laft of Liege is compofed of g6 fextiers, of 8 muds |
each: they reckon the corn laft of Tongres 15 muds, and
that for oats but 14.

Of the LasTt of GREAT BriTAIN and IRELAND.

The laft of London confifts of 10% quarters, or barrels,
compofed of 8 bufhels each, and the buthel of 4 gallons.

‘I'he bufhel weighs between 56 and 60 1b. and 10 buthels
of England make about 1 laft of Amfterdam.

In Scotland they reckon 38 bufhels to the laft, and 18
gallons to the bufhel; and in Ireland the fame thing, of
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Of the LastT of DanNTZICK.

At Dantzick they reckon 36 {cheppels to the laft, which is
- equal to g8 {cheppels of Amtterdam.
They likewife reckon 16 fchippondts to the laft, and 340 Ib.
to the fchippondt, which makes 54401b. to the laft ; bur they
give only 15 fchippondts, or 5100 Ib. weight, the laft of

oats.

T'hey likewife divide their laft at Dantzick into, 16 fextlers,
meafure of Paris, or 20 buthels of Bourdeaux.

‘They buy and fell their corn at Dantzick, as every other
thing, by Polith florins and grofs.

Of the LasTt of Rica.

At Riga they reckon 46 loopen to be equal to the laft of
Amflerdam ; and they buy and fell it by rixdollars of 3 flo-
rins, or 9o Polifh grofs.

Of the LasTt of KONINGSBERG.

Six lafts of that place are equal to 7 of Amfterdam.

Of the LasT of CoPENHAGEN.

They have there feveral lafts, which differ from one ano-
ther confiderably, according to the different forts of grain,
or other commodities that are mcaured by them. Ricard
makes mention of three feveral forts of lafts ufual in Copenna-
gen, viz. of 42 barrels, of 80 fciieppels, and of 96 {cheppels.

Of the LasT of STOCKHOLM.

At Stockholm they reckon 23 barrels to the LasT.

Of the L ast of HAMBURG, BREMEN, and EMBDEN.

Thelaft of Hamburg confifts of go fchepyels.

At Bremen they reckon 40 fcheppels to the Jaft ; and 8
Tafts of Bremen have held out to 7 lafts, 18 muds, and 1
fcheppel at Amfterdam.

At Embden they reckon 15% barrels to the laft,

Of the Muip, &c. of FrRANCE.

The principal meafure made ufe of for giain, &e. at ¢ Pa-
sis, and moft other places of the kingdom, is called muid.

Vor, l.
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The muid contains 12 f{extiers, and the fextier 12 bufhels.

The fexiier of good wheat weighs between 244 and
248 1b. marc weigit. o

‘T'hey divide the fextier of oats into 24 bufhels, which a-
gain are fubdivided into feveral fmaller meafures.

Nincteen fextiers of Paris are reckoned equal to 1 laft of
Amfterdam. .

“I'he miuid of Rouen contains 12 fextiers, which are equal
to 14 of Paris: it ought to weigh about 3360 lb. marc
wei_ht, and makes 28 buthels of Bourdeaux.

Four muids of Rou.n are reckoned equal to 3 lafts of
Amfierdam. | 4 _ .

The foxtier of corn weighs 210 lb. weight of Rouen,
and is divided into 2 mines, and the mine into 4 bufhels.

"The muid of Orleans ought to weigh 600 1b. and is com-.
pofed of 12 mines, equal to 2} fextiers of Paris, or 5 bufhels
of Buurdesux. . ' ‘

'The meafure made ufe of at Lyons, called afuée, is divi-
ded into 6 bufhels, equal to 1} fexiier, meafure of Paris,

“or 2% bufhels of Bourdeaux.

kight buthels of Rouen make 1 fextier of Paris, and 2
buthels of Bourdeaux.

The afuiée of Macon makes 15 fextiers of Paris, or 33 bu-
fhels of RBourdeaux.

‘The 5 buthels of Avignon make 3 fextiers of Paris, and
6 bufhels of Bourdeaux. A

The fextier of Montpelier is compofed of 2 emines, and
the cmine of 2 quarters. The fextier, weighing between
oo and g5 Ib. weight of that town, being between 75 and
8o tb. marc weignt; fo that 100 fextiers make 1 laft 22 muds
of Amfterdam.

The fextic) of Caftres is compofed of 2 emines, and the
emine of 16 buthels. ‘The fextier weighs about 200 1b.
weight-of that place, which is about r70 lb. marc weight ;
fo dhat it may be reckoned that 1001 fexders of Caftres make
4 lafts of Amiterdam.

The fextier of Abbeville is compofed of 16 bufhels, and
is equal to that or Paris.

the fextier of Amiens weighs from.50 to 52 1b.. and 5
fexties, ‘ _

The fextier of Bologne weighs 270 1b. {mall weight ; and
8 fexticrs of that piace render g of Paris.

The fextier of Calais weighs 200 Ib. and 12 of them ren-

der 13 of Paris.
Which
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- Which fextier of Paris renders

(St Valery - - - - 1 fextier.
Dieppe - - - - - 18 mioes.
Havre de Grace = - - - 5% bufhels.
Amboile - - - 14 buthels.
Saumur - - - - 1 bufhil

Ats Tours - - - - 14 buthels.
Elois - - - - - - 20 bufhels.
Aubeterie - - - - 5 bufhels.

1 Barbefieux - - - - 5 bufhels.

| Periguex - - - - - .5 buthels.

The fextier of Arles weighs only g3 1b. marc weight, and
the load is 360 1b. weight of that country.
‘T'he load of Beaucaire is 2 per cent. greater than that of

Arles. ‘

The load of Marfeilles is compofed of 4 emines, and
weighs 300 lb. weight of Mar‘eilles, or thereabout, which
make 243 Ib. marc weight; 100 Ib. of which make 1234 Ib.
‘weight of Marfeilles ; 10 that tht emine weighs 75 1b. weight
of Marfeilles.

The load of St Giles’s is 18 or 20 per cent. greater than
that of Arles. '

The load of Tarfeon is 2 per cent. lefs than that of Arles.

‘The load of Toulon is compofed of 3 {fextiers of that
place, and the fextier contgins 13 emines, 3 of which make
2 fextiers of Paris; or, otherwife, they reckon that the bu-
{)hel weighs 31 1b. and that 7} buthels make one {ex:ier of
Paris.
The tun of Auray in Britany is reckoned 2200 lb.

“I'hat of Audierne 2300 lb.

That of Breft is 2240 1b.

That of Hennebon 2950 Ib.

Port Lewis the fume.

Quinpercorentin the fame,

The tun of Nantes is compofed of 10 fexticrs, and the
fextier of 16 bufhels: it weighs between 2200 and 2250 Ib.
the meafure being heaped, and 18 or 20 per cent. lefs, if o~
therwife.

The tun of Rennes weighs 2300 1b.

That of St Malo the fame.

The tun of Brieux 2600 lb.

That.of Rochelle and Maran 42 bufhels.

1/
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Of SpaIn.
At Seville they reckon 4 cahies to a laft, each cahy confift-

ing of 12 anegras. »

"The fanegue of Cadiz weighs 933 b, weight of Marfeilles,
37 lb. of which make the load of 300 lb. weight of Mar-
feilles aforefaid, or 243 Ib. marc weight, :

Of PORTU‘GAL.

At Lifbon they reckon 4 alguiers to the fa;?egue, 15 fa-
negues to the muid, and 4 muids to the Jaft of Amiterdam.

Of ItaLy.

Grain is foid at Genoca by the mine, :

T'wo facks of wheat, at Leghorn, make 288 lb. weight
of Marfeilles. :

Corn is fold at Venice by the fuxtier, or ftaro, which is
the ordinary meafure, two of which make a load of Marfcilles.

Of the chief MEASURES of ConsTANTINOPLE, and of the
* EAsT-INDIES in general.

There being but about 3 per cent. difference betwixt the
aunes of Amfterdam and picos of Conftantinople, 100 aunes
or Amflerdam make 103 picos of Conftantinople; 100 pices
of Conftantincple make 97 aunes ot Amfterdam.

MEeasurgs of ForT ST GEorRGE, or MADRASS.

GRrAIN MEASURES.

1 meafure weighs about - - 2 1b. 10 0z. Avoir.
8 ditio is 1 mercul - - 21 —

3200 ditto 1s 400 ditto, or 1 garfe 8400 —

1 Madrafs rupce weighs 7 dwts. 11 gr. Troy, and is bet-
ter tnan Englifh ftandard 14 dwss. 10 gr. in 1 Ib.: it js
country-touch gz, China-touch g83.

Liquip and DRy MEAsUREs.

1 meafure is equal to 1% pint Englith of 423 cubic inches,
8 ditto are equal to 1 mercal of 3384 cubic inches.

400 mercals are equal to 1 garfe of 1,353,600 cubic inches,
1 covid is equal to 18 inches. _
N. B,
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poife.

N. B. One meafure weighs about 2 lb. 8 oz. Avoirdu-

~-Eight ditto weigh about 21 Ib. or 22 Ib.

3200 ditto is 400 mercals, or 1 garfe, which weighs 8400
1b. which is 3} tuns, or 100 Bengal baazar maunds of 82 Ib.
2 oz. 2 dr. each. :

BencAL MEASUREs.

One meafure is five fzer.
Eight ditto are forty feer.
The covid (in cloth mealure) is nine inches.

Of MarLacca MEASURES.

'A Malacca quoing is 3200 chupas, or 800 cantins, equal
to 5000 Dutch pounds, or 5475 lb. Englith, or Canton pe-
culs, (according to the Dutch calculation of 125 lb. toa
_pecul), 40 peculs,

A laft is 2000 chupas, 500 cantins, 3000 Dutch pounds,
24 peculs, 3285 Ib. Englith.

ANJENGO MEASURE.

One Anjengo covid is eighteen inches Englifh.

CarricurT and TELLICHERRY MEASURE.

One covid is eighteen inches Englith ; and the Callicutt
guz, made ufe of in meafuring timber, is equal to 28+% inches

Englifh.

~ They likewife, fometimes at Callicurt, meafure their tim-
ber by the covid and borrebl ; twelve boirebls is one covid
when the timber is fawed, and 24 borrebls is one covid
when unfawed: the price generally is one Callicutt fanam

per folid covid,

CarwarR MEASURE.

One covid is eighteen inches. Englifh,

SurRAT MEASURES

Are the larger and lefler covid, viz. :
One covid of 26 inches, and one covid 27 inches.
By the latter all things are fold, except broad cloth, vel-

vet, and fatin

yard, °
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GomBrooM LoNGg MEASURE.

93 guz are equal to 100 yards Ehglifh.

" MocHAa MEASURES.

Rice, and other grain, are fold by the kalla and tomand ;
forty kallas is one tomand, and weighs about 165 Ib. but the
governor’s cuftom. {of half a kalla per tomand upon all grain
fold) being deducted, and the intolerable cheat id™the mea-
furing, together with the pilferage from-the water-fide home,
being allowed for, the Bengal maund will not come out
above nineteen kallas ; whereas one bag, or Bengal maund,
ought to hold out more than a tomand ; but, for the forego-
ing reafons, . two Bengal maunds féldom come out above
thirty-eight kallas, and rarely that. ,

Oil is fold by the cudda, noosfia, and vakia.

Sixteen vakias is one noosfia. :

Four noosfias, or meafures, one cuddy poife, about 181b.

‘Of late years the piice has been from three to five noof-
fias per Mocha dollar; and, computing the dupper of two
Bengal fattory maunds to hold out about 67 or 68 mealures
each, at which rate, the noosfia, or meafure, weighs about
2%. :
ErCott:on is fold by the hearf, and nine bearfs is 11 Mocha
dollars : it generaliy fells frem 30 to 40 heaifs per bahar,

L.ong MEAsSURE.,

The guz is twenty-five inches Englifh.
"The covid is ninetgen inches Engliih.

CHINA.
CanToN MEASURE.

Ten puntsare one covid in piece-goods, equal to 14%
inches.”

6. Time is a mode of duration, marked and afcertained
by certain unerring periods and meafures, whereof the appa-
rent motion and revolution of the fun feems to be the prin-
cipal.  Hence the interval of time elapfed between the centre
of the fun’s appearance on the meridian, and its return after
ene revolution to the fame meridian again, hath been con-
cluded on by all nations to be one day. Again, from the
inftant that the fun is in the vernal equinox, or firt degree

of
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. of Aries, till it revolve round the ecliptic to the fame point
again, hath been found from repeated oblervations to con-
tain 365 days and near 3, and the time of this revolution is
called a #ropical year 5 which, as it did not amount to an ex-
act number of entire days, but the fraction in 4 years would
come little thort of a day; therefore every fourth year, called
biffextile, or leap-year, was made to confift of 366 days, and
the common years of 365 days.

The year, being thus eftablithed, was divided as follows.

Seconds.
60= I minute.
3600= 60= 1 hour.

86400= 1440= 24= Iday- h. min. fec.
- 31556937=525949=8765=365 + 5+48+57=1 trop. year.

In almanacks, the year is divided into 12 calendar months,

the names of which, and days they refpectively contain, are
immediately fubjoined.

Months.  Days.  Months. Days.  Months, Days,

TJanuary, 31 May, 31 September, 30
February, 28 = June, 30 O&ober, 31

In leap year 29 July, 31 November, 30
March, 31 Auguft, 31 December, 31
April, 30

For fome particular bufinefs, fuch as payment of wages
in the royal navy, they ufe the following table.

7 days = 1 week, 4 weecks = 1 month, and 13 months=
1 year.

CHAP VI,
ADDITION or ArpLicaTE NuMBERs.

R U L E.

HEN the numbers to be added are of one
denomination, they muft be placed and add-
ed as before: but when the denominations. are diffe-

rent,
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rent, like, or homogeneal denominations, muft ftand
in one column, fo that there muft be as many co- -
lumns as there are denominations given, decreafing
from the left hand to the right, a§ in the fubfe-
quent examples. Then, beginning with the Jowett
denomination, find its fum as in whole numbers,
out of which carry to be added with the next co-
lumn, the units belonging thereto, and note what
remains in its proper place; proceed through the
whole in this manner, till you come to the integers,
or higheft place, which are added as before.

EXAMPLES xn MONEY.

L. s 4 1 am indebted as follows ; to how
7456 15 6% much will it amount ?
5(7;4.78 19 7% L. s d
5745 17 IIr To A. 74568 19 11%
6785 14 107 ToB. 54789 18 10%
598 - 1L iy ToC. 4900 17 11}
678 10 10% ToD. 578 18 6%
57 I 10% ToE. 489 14 7%
98 14 9% ToF. 584 15 o3
5 o 8% ToG. 674 11 8%
6 ¢ o} : ToH. 495 o X

7 11 9% To l. 55 O Of

77919 19 I Upwards.

—

77919 19 1 Downwards.

ILLUSTRATION.

In the place of farthings exprefled by the frattions on the
right hand, in which % 1s reckoned 2, I find 24, which is
juft 6d.; as there is nothing over to be noted, I carry the
6 d. to the column of pence, in which, including the 6 d.
I find 97 pence, or 8 s. 1 d. wherefore the penny falls to be
noted down in the column of pence, and the 8 s. carried to
be added in with its proper column in the units place of the
column of fhillings, the 8 s. included, 1 find 49; whe..*refore,
as in integers, 1 note 9, and carry 4 to be added with the
10’s place, in which | find 13 tens = 6 twenties, and 1 ten,

whi-h is noted before the g, and both together make 19 s}.];
- the
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the L. 6'is carried to be added in with the units place of the
pounds, which are added as integers.

OBSERVATION.

1. If the reafon of addition of integers hath been properly
attended: to,” the reafon of the laft operation will be.pretty
evident. For fince 12 pence is equal to 1 fhilling, itis plain
that 97 pence is equal to 8 fhillings, and 1 penny 5 where-
fore, as it would be not only inconvenient, but really abfurd,
to write fhillings in the place of pence, no more falls to be
noted in the place of pence, but the penny which is over the
fhiilings, being truly a part of the next column, &c. '
2. From the addition of the lift -example, it will appear
very neceflary that the foregoing tables be committed ta me-
mory, otherwifé it will be impoflible to add atall.

3.. It will be found very convenient, in adding thofe deno-
minations, in whofe units place you cannot ftop by ten, as
you did in the place of fhillings of the laft example, to make
a table of the nature of thole fubjoined, which is effected
by multiplying the number in queftion by 2, 3, 4, 5, e
and commit thefe feveral produéts to memory, efpecially in
fuch,cafes as more frequently occur in praétice. ‘

4. Though the method of performing addition is’ perhaps
as eafily'difcovered as any other rule in arithmetic; yet, to add
with accuracy, and at the {fame time with difpatch, requires
a confiderable pradtice: I would therefore advife the young
arithmetician, to take frequent exercifes by himfelf of this
kind, beginning at firft but with a few lines, and increafin
that number as he becomes more expert. He fhould at fir
add flowly figure by figure, and repeat the fame column
again and again, tll he can take in 2, 3, or 4 figures at
once; and by thus accuftoming himfelf to addition, he will
be able to perform in a few minutes, with ablolute ccrtainty,
what would otherwife take him up for hours.

TasLe of grains Troy.  TABLE of pounds Avoirdupoife.

Grains. dwt. _ - Pounds. guzi.rrz‘ers.
24 = I 28 = 1
48 = 2 56 = 2
72 = 3 84 = 3
96 = 34 112 = 4
120 = 5 140 = 5§
Vor. I. G Grains

75
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Grains Troy continued.  Pounds Avoirdupoife continued.
Grains.  duwt. Pounds. quarters.
144 = 6 168 =
168 = 7 196 .= 7
192 = 8 224 = 8
216 = 9 252 = 9
240 | = 10 | 280 = 10
264 = 11 : 308 = 1k
288 = 12 336 = 12
364 = 13

The ule of thefe tables is ebvious.

1 fhall now give fome examples of weights and meafures.
Thofe in which there may appear no difficulty, fhall be left
for the. learner’s praéhce fuch as require illuftration fhalt

be added.
. Troy Wel‘ghta ' Dutch Weight,
Pounds. oz. dwts. gr. Stories. . %, dr. gr.
472 11 19 22 475 15 14 I3 34
534 10 14 21 568 14 13 15 23
647 11 18 21 647 I3 12 11 32
348 10 17 18 954 12 11 13 3I
246 11 19 12 876 9 14 15 29
347 11 13 I9 678 10 11 12 28
618 5 15 17 578 11 10 13 27
947 9 17 II 485 14 13 15 24
64 8 8 g 657 11 1x ;7 28
9 7 11 1§ 6 4 o 6 o
5 4 10 16 5 9 9 0 19
5937 1 13 15 23
Apothecaries Weight,
Pounds. 3. 3. B. gr.
57 11 7 2 1I9
66 10 4 1 18
57 8 6 2 17
8 9 7 0 5
9 I1I 4 1 18
"8 10 0 2 o0
5 11 5 1 13
o 6 o 2 o
9 3 4 r 16
5 2 2 2 12
3 1.3 1 15

ILLU-
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ILLUSTRATION.

In the example of Dutch weight, I find in the column of
grains, whereof 36 —1 drop, the fum of 275; wherefore,
difcovering at once from my memory, or a mental divifion,
that 252 grains = 7 drops, the remaining 23 is noted down,
and 7 carried to be added in with the drops in the next co-
lumn, &e. v

Note, One that is not much verfant in addition, had bet-
ter add the denominations, confifting of two places, at twice,
till he can do that very quickly; a little praftice will enable
him afterwards to add up two places of any denomination at

once with the greateft eafe.

Avoirdupoife weight. Wool weight.
Tuns. cwt. qu. lbs. Lafts. fa. w. t. flo. ¢ lbs.
8o45 19 2 27 87 11 1 6f 1 1 6
4856 18 3 20 43 5 1 3: I I 4,
5479 14 1 25 6 4 1 2& 1 1 3
3568 17 2 24 8 6 1 3 1 1 3%
504 16 1 23 17 2 1 5% 1 1 3
55 II 2 2I 2 0 0 0. 0 0 4
| 165 8 0 5% 1o 4
Cloth meafure, Englifh {quare meafure.
Yds. gqrs. nls. parts. Aeres. r. p. yds. feet. inch.
45 3 3 15 373 3 37 275 6 115
30 2 1 12 485 2 38 22% 7 116
67 1 2 13 574 2 19 29 8 114
8 3 1 14 648 1 18 18+ 5 125
9 2 2 1I 741 2 17 193 4 130
7 2 3 12 874 3 14 241 3 134
8 1 1 10 878 1 18 30 5 116
9 2 0 9 6 3 17 15 6 117

4583 1 24 10 5 103

Note, In the above example of fquare meafure, I find the
fum of fquare yards, including what I carried, to be 1911,
1 then confider that 6x 30=180+$=181%, and the remainder
eafily occurs to be 10.

X 2 -Scotch

77
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Scotch fquare mealure, | Long meafure.
Acre. rood. fall. ell. Miles. fur. yds. feet. inch.
42 1 38 10 3467 5 219 2 10
s7 3 39 35 4567 7 184 1 11
43 2 27 24 5678 6 62 2 8
8 3 15 27 78967 4 9 o 9
65 2 24 17 56789 3 84 2 11
37 3 31 32 24608 2 147 1 10
45 2 1 210 2 6 B

15 18 35791

209871 9 8o o 5

In the example of long meafure, the perches are neglected ;
and as there is no other intermediate denomipation betwixt
yards and furlongs, I carry at 220.

Wine meafure. Ale and beer meafure.
Tun. hbd. gall. qu. pints. Hbd. bar. kil. fir. gal.
436 3 61 2 I 176 1 1 1 8%
678 2 61 3 O 374 1% 1 1 7%
569 1 48 1 1 842 1 o 1 6
456 0 29 3 I 374 1% 1 O 531
289 1 36 2 o 516 0+ I O 5§
987 2 54 1 1 627 1 1 1.63%
672 3 46 3 1 s 1 1 1 8

o=ty

4591 1 24 L X

Scotch dry meafure, Englifh dry meafure.
Ch. b f. p. L 2. b opog
875 15 2 1 I &75 7 3 1

43 14 3 3 3 43 4 2 1
&7 13 2 2 2 67 5 3.1

6 15 3 2 2 54 4 2 1
67 14 2 3 2 5 3 I

CHAP
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C HA P. VIIL
SUBTRACTION of applicate Numbers.

- RULE

Lact the numbers, or denominations, homoge-

neal under homogeneal, and borrow according

to the divifion of the integer, as illuftrated in fome
of the following examples. '

Money. Troy weight. Apothecaries weight.
L. s. d lbs. oz. dwt. gr. lbs. 3. 3. . gr.
From 54 13 11¥ 87 7 13 21 83 7 4 1 13
Take 35 15 8% 43 10 15 17 42 5 7 2 18

Refts 18 18 23 43 8 18 4 41 1 4 1 15

ILLUSTRATION,.

In the example of mqney, I cannot take % from %, and
therefore I take it from an unit of the next higher denomina-
tion, and to the remainder add the given % ; thus, 4 far-
things — 2 + 1=—13%. I replace the unit I had thus bor-
rowed by adding it 10 8 d. whence I had taken it. And in-
deed it would have anfwered the end to have taken the diffe-
rence betwixt 8% d. and 11% d. at once, if it could upon all
occafions have been recommended to practice, as it would
have brought out the {fame remainder. |

Subtradtion is fo eafy an operation, and the memory is
{o little burthened with it, that a farther illuftration would
be needlefs, and therefore I fhall only fubjoin a few examples,
for practice.

Dry mealure. Long meafure. Cloth meafure.
Laft. wey. qu. b. p. M. fo p. 3. fet. Yds. grs. nails.
87 1 2 4 2 47 5 34 3;. 1 57 1 O
43 1 3 5 3 13 6 37 43 2 14 3 I

Avoirdupoife
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Avoirdupoife weight. Wine meafure. Ale meafurc.{
Tun. cwt. grs. lbs.  Tuns. p. bbds. gal. Bar. f. gal. q. p.
75 7-3 17 75 1 O 35 43 I 5 2 O
6g 14 3 19 68 T 1 §0 29 I 7 3 I

Yarn. Time.
Sp. ha. he. c.  th. Y. d b m. f
572 1 4 I 100 7415 199 I4 50 4o

69 1 5 1 115 897 2707 19 50 52

Qucflions for prattice in addition and f[ubtraition.

1. A merchant, in balancing his books, finds he hath in
ready money, L. 456, 17s.; in _goods, L. 1749: 19: 6;
his ftock in a company-trade was L. 199 : 19 : 63 ; due him
in open accounts L. 2977 : 19: 73 5 in bills, L. 647, 16 5s.;
m fhips and houfes L. 1976: 14 : 74 ; and in confignments,
L.479:19:7. He owes to A, L. 1456: 18 : 7%; to B3,
L.gg:19:11; to C, L. 407 : 17 : 10; and to the bank,
L. 490. What s his nett ftock ?

L . d.

L. s d ‘ .
Cafh, 456 17 o Heowedto A,1456 18 7z
Goods, 1749 19 6 To B, 99 19 11
Company, 199 19 61 ToC, 497 17 10
Accounts, 2977 19 7% Tothebank, 490 o o
Bills, 637 16 ©

Ships, & 1976 14 7% Sumofhisdebt2544 16 4
Confign. 479 19 7

N

Grofs ftock, 8489 5 10}
Sum of debr 2544 16 4%

Nett ftock, »5944. g 6% Anfwer,
2. A merchant hath a bill to pay of L. 500, for which he

had prepared in cath L. 197, 19s.5 he hath a bill on Edin-
' | burgh
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burgh for L. 120 ; for how much muft he draw on the bank
to retire the bill of L. soo?

Anfwcr, L. 182, 18,

3. A farmer paid of yearlv rent for his pofleffion L. 156,
17 5. 8d.; atthe expiration of - three -years,, when he was
called to fetle accounts with the landlord, he could produce
receipts only for L. 376 : 19: 7% How m}uc‘hvmuit he pay
to even the account? ' o

Anfwer, L. 93: 131 45

4. Bought 8 hogtheads of raifins, each chghmg grofs
5 cwt. 1 quarter, and II pounds; upon each hogthead
whereof I am allowed a dedullion of 3 quarters and 21 1bs.
What will be the nett weight ?

Anfwer, 35 CWt. I quarter, 4 pounds

. A merchant fent his clerk fo a fair, where he bought
linen to the amount of L. 47 % 19 : 7; ftockings to the a-
mount of L. 184 :16:11; he recovered of accounts due
the merchant to the amount of L. 64, 10s. ; and got pay-
ment of a bill for L. 139, 19 s.; he pald fome few demands,
amounting in all to L. 19 : 19 : 11 d, 3 his account of petty
charges came to L. 1 : 14.: 6; and he gave -back to his ma~
fter L.27: 11: 10. How much money had 'he got from the

mexchant before he fet out ?
Anfwer, L.135:7:

6. A caftle was built in the year 1459 ; how old is it in
the year 1763 ?

7. Received from Jamaica- 103 tuns, 13 cwt. of logwood,
by the Happy Janet; of which 1 fold to A, 15 tuns, 10 cwt.
3 qrs. 171b.; to B, the double of what 1 ‘old to A ; and
to C as muchas [ had foid to A and B togeiher. How much
have I on hand ?

CHAP. IX.
MULTIPLICATION of AprricaTeE NUMEBERS.

R UL E.

Hex thefe numbeis are - f different denomi-
nations, begmmnor the muhiynwtlon at the
right
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56 O ARITHMETIC, Part.T.

right ‘hand, carry, -as in - addition, one from each
denomination to another, for as many as make an
unit of the next fuperior order, and place the re-
mainder-under its proper deriomination, - A few ex-
amples will render this extremely plain.

Q‘z{g/l. g ‘What coft 8 piéécs of b’roadcléth, at L.5:17:8
per piece ! o | -
L. 5 17 8
| g

‘L. 47 1 4 Anfwer

2. What coft 72 bags of cotton at L. 7: 14: 8 per bag?

L. 7 14 8 |
N -8
L. 61 j1’7 4

| 9

L. 556 16 o Anfwer.

2 Whgt coft 34 pieces of luteftrings, at L. 9:18:8
Der piece ! -

L o9 188 x 2
- 8

79 9 4
4

317 17 4. price of 32 pieces.
19 17 4 price of 2 pieces.

———

337 14 8 piice of 34 picces. Anf.

4o What
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4. What coft 76 cwt. of fhip-bifcuit, at 13s. 6 d. per cwt?
5. d.
13 6 X 4
12
L. 8 2 o priceof 12
6
48 12 0 price of 6X12=72
2 14 O priceof 4X 1= 4

51 6 o priceof 76 An{wer.

5. Sold 174 ingots of filver, each ingot weizhing 15 Ib.
11 vz, 19 dwt. 21gr.; what is the weight of the whole ?
b 2. duwt. gr.
15 11 19 2I
IO

—

1sg 11 18 18 weight of 10.
10

1599 11 7 12 ditto of rox10=100
1119 11 11 6 ditto of 7X10= 70
63 11 19 12 dittoof 4X 1= 4

st

2783 10 18 6 ditto of 174 Anf.

6. Bought 574 pounds of tobacco, at 73 d.j;er pound ;
what coft the whole ?
L. o o 7}
10

o 6 s5i valueof 16 pourds.
10

3 4 7 ditto of soX10=120
5

& 2 11 dito  §X100:=500
2§ 24 ditto of 7X 10= 70
o 2

1

72 ditto of 4X 1= 4

——r et i G s e e e

L.1§ 10 8% slito of 574 Anfwer.
Vor. L. H Thele
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58 Or ARITHMETIC. Pirtk

Thefz examples are {ufficient for exhibiting, all the necef-
fary varieties in multiglication of mixed numbers, the more
efpecially as the learner will find, in the rules of pradtice, me~
thods that are in general much more expeditious, and lefs
burthenfome to the memory, for folving all queftions of this
kind; though in {fome cales, where a fingle multiplication,
or perhaps two, are only neceflary, this may be ufed with
gieat prepriety.

CHAP X
DIVISION of ArpricaTe NUMBERS.

RULE

N dividing different denominations, the remain-
der of the integral part muft be brouoht to the
quality of the next inferior denommatlon, and, if
any of that denomination was given, it muft be
added to the producét: then find how oft the divifor
is contained therein, and the quotient will be of
that denomination : if any thing ftill remain, pro-

ceed in the fame way, as illuftrated in the following
examples.

Queft. 1. L. 34, 106 s. 1s to be divided among 5 men e-

qually, What will fall to each?
5)34 :16(6: 19: 22

30
4X2c+16=qgb
5
46
45
1XI12=12
19
2

Note,
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Chap. X. Diviston of applicate Numbers. 59

Note, After a little pra&tice, the laft queftion, or any o-
ther where the divifor is fmall, may be expeditioufly done by
a mental multiplication and fubtra&tion. When the divifor
is great, the memory may be helped in the more burthenfome
part of the work, by ufing a piece of walfte paper, or ftill
better by abbreviating the terms when poflible.

The laft example refumed. 5)34 : 16 : 0

b 119 : 2%

Niste, When L. 34 is divided, the remaining L. 4, 165,
will readily occur to be =96 s. ; which, being partially di-
vided, quotes 19 s. with 1 remaining = 12 d. of which §=
22,

2. Bought 48 picces of cloth for L. 256, 18 s. what did
it coft per piece ?
| 8)256 18 o

6)32 2 ’3

5 7 ox Anfwer.

3. Bought 375 pieces of Irifh Jinen, forL.7or: 15 :33
freight and other charges came to L. 4 : 17 : r1. What did
it coft per piece ?

L. 70t 15 3

4 17 1I
5)706 13 2
5)i41 6 7%

528 5 4
3)s 13 of
1 17 8§

Note, Tt will be fufficiently exat to take the quotient of
the fra&tions that is neareft the truth; and, if you are above
the juft quotient at one time, be below it at another time, as
in the lalt example.

H 2 4 1f
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6o Or ARITHMETIC., Partl

4. If 60 gallons of water fall into a ciftern that will con-
tain 200 gallons, in the {pace of an heur, and by a pipe in
the {fame cittern there run out 45 gallons in the fame tiwe ;
how long will it take to be full in this cafe?

60—45=15)200

Hours 13, 20 minutes. Anf{wer,

5. Thereis a legacy of L. 4753, 19s. to be divided a-
mong A, B, C, D, and E, in fuch a manner, that for every
thilling E iakes up, D fhall have two, C 3, B 4, and As;
what will fall to each ?

1+2+3+4+5=15)4753 19 ©

316 18 4% E’s fhare.

633 17 2% I>sfhare= 2F’s fhare.

950 15 g% C’sfhare = D+4E,
1267 14 4% B'sthare = C1E,
1584 13 o A’sfthare = B+E.

4753 19 o Proof.

6. A gentleman, on his death-bed, leaving his wife preg-
nant, and an eftate of L. 6666 : 13 : 4, ordered by his te-
ftament, that, if bis wifc bore a fon, % of the fortune thould
go to that fon, and the other I to the widow ; but, if the
bore a daughter, the widow fhould enjoy %, and the daugh-
ter the remainder : fhe had a fon and a daughter at the fame
time : In this cafe, how will the fortune be divided ?

By the teftament the fon was fecured in double the widow’s
fhare, and the widow in double the daughter’s; therefore,
the daughter’s fhare muft be to the widow’s as 1 to 2, and
the widow’s to the {on’s as 2 to 4.

Upon thefe principles it will be divided thus:

1+244:27)0666 13 4

952 7 7% thedaughter’s fhare,
2

1904 15 2% the widow’s fhare.
2

3809 10 55, the fon’s fhare.

6066 13 4 as before. 7 A
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Chap. X. Division of applicate Numbers. 61

A privateer takes a prize, value L. 2c,000: the crew
confifted of the captain, the licutenant, the maft vy mafter’s
mate, furgeon, furgeon’s mare, purfer, 4 mld{hmmem and
100 men : by the thip’s regulations, the private men fhared
~equally, a midfhipman had as much agam as a private man,
each mate the doubie of a midfhipman’s fhare, the furgeon
and purier drew cach the double of a mate’s fhare, the
licutenant and mafter had each as much as. the furgeon and
purfer, and the captain as much as both lieutenant and ma--
fter © According to thefe regulations, how wxll the prize be
divided ?

100+4-84-8+164324+32=1¢6)20,000

L.10204 1 3=100 X - - - 102 O ¢} toeach p. man.
_ ' 2

816 6 6= 4 X -~ - 204 1 7%toeach midfhip.
2 ;

816 6 6= 2 X -~-- 408 3 3 toeach mate,
2

1632 13 0= 2 X - - - 8i 6 6 b to the furgcon
' 2 ahd pulfer each.

3265 6 o= 2 X--- 1632 13 0 to the licutenant
2 and maiter each.

3265 6 o= 1 X--- 3265 6 o tothe captain.
o o g loft with the remainder. -

20000 © o as before.
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€2 OF ARITHMETIC. Parl

The AppLicaTioN of MuLTtipLicaTion and Di-
visioN to {quare and folid meafures.

. 1. What is the fquare contents of a ropm, 18 feet 8
mches by 14 feet 6 inches ?

2)18 8
7

D p—— ——

130 8
2

26r 4 =18 8 X 12
9 4=

270 8 An‘fwer.-

2. What is the {quare contents of 2 room, 12 feet 7 inches
long and 11 feet § inches broad ?

3)iz 7
11 5

138 5§ = 11X 12 ¥

4) 4 2y =127 =+ 3 for4.mchcs
I Ofr= 4 2%+ 4 for 1 inch.

148 7%+ Anfwer.

3. What is the ﬁ)lid content of a box, § feet 6 inches
ghick, 4 feet 4 inches broad, and 7 feet 3 inches long ?

7 3

4 4

29 0=17 3

2 §=173= 3 for four inches.
3t 5 {quare content.

5

157 I =315X5
15 8= 31 5 + 2 for 6 inches.

172 o+ f{olid content, -
4. There
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4. There is a box 6 feet 6 inches long, 7 feet g inches
broad, at one end, and 3 feet g inches at the other, and 4
feet 6 inches thick ; what is its folid content ?

7 @ on'e way.
3 7 the other way.

2)11 4 {um of the breadths.

5 8 mean breadth.
6 6

36 10 fquare content,
4

147 4
18 5

165 ¢ folid content.

CHAP XI. REDUCTION.

Epucrion converts one denomination, or fpecies, into
another, without altering the value,

RULE L
To reduce numbers of a higher denomination to

sumbers of  the fame kind of an inferior denomina-

tion, multiply by as many of the inferior denomina-
tion as makes one of the greater.

RULE II

To reduce numbers of a lower denomination to
numbers equivalent of a higher denomination, di-

vide by as many of the inferior as makes one of the
greater,

E X A M-

89
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64 OF ARITHMETIC. Partl.

EXAMPLE S

(1.) | (2.)
Reduce L. 760 to farthings.  Reduce 72600 farthings to
20 : pounds.
4)7296c0
15200 fhillings. :
© 12 12)182400 pence.
182400 pence. 20)15200 fhillings.

4

760 pounds.
729600 farthings.

(3) | (4-)

6. % dwr. In 431880 grains, how
Insg 11 157Troy, how many many pounds Troy?
12 [grains? 4)431880
899 ounces. 6)107970

20 S
20)179¢95 dwts.
17695 dwts. —_—

24 ’ 12)899 1% oz.

431880 grains. 74 11 15An{.

More examples of this kind of redution would be unne-
ceflary, as the realon and manner of the opcration muft be
obvious.

RULE IIL

To reduce one fpecies into its equivalent of ano-
ther, when the one is no even part of the other, —
multiply the given number by the value of an unit
of the fame Ipecies exprefied in the loweflt name
mentioned in the quettion, and divide that product
by the value of an unit of that fpecies which is
required, ‘exprefied 10 the fame name.

Quefl.
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Quefl. 1.1 have fent 345 bank-notes, each 20's. to be ex-

changed for guineas ; how many guineas will compenfate the
notes ?

328 guineas and 12 s. or % of a guinea.

2. I want to exchange for guineas 360 five pound notes,
150 ten pound notes, and 27 ten fhilling notes ; what num-
ber of guineas ought I to receive?

36o% s=1800
150X 10=1500
27+ 2= 13 10
21)3313 10
157 15

Guineas 3155 15 fhillings. Anfwer.

3. I have 1478 ‘moidores, worth 27 s. each, which I
would exchange for piftoles at 16 s. 6 d. each ; how many
piltoles fhould 1 bhave in return ?

Firft, 27 s. = 54 fixpences, the loweft name mentioned,
and 16s. 6 d. = 33 fixpences.

But 54 and 33 are each commenfurable by 3, and quote

18 and 11.
Therefore, 1478 moidotes
18

1126604

2418+ r piftoles. Anfwer.

4. How many French crowns, at 31% d. may I have in
exchange for 37542 guitders, at 215 d. ?

Vor. I I : 37542
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66 Or ARITHMETIC Path

| . 37542 L
21X4+T = 85 farthings in a guilder.

187710
300336

3rX4+2= 126\ 3191070

21 | 531845 the quotients of both faors by 6.

=

7" 1772813 ditto. — Ditto by 3.

L

—o——

253254 French crowns. Anfwer.

marks, at 1 s. 6d

5. In 87547 ducats, at 3s. g d. how many Hamburg
2

5o d. 16
3 9 4
4 ——r
_— )6 threepences.-
3)15 threepences. —_—

2 ninepences.

|

5 ninepences, 87547
5 ninepences.

2)437735

2188675 marks of Hamburg,

After a little praflice, multipliers and divifors may be a-
bridged mentally, without any formal multiplication or divi-
fion: for, in the laft inftance, it will eafily occur that there
are 5 times g pencein 3. gd. and 2 ninepences in 1s. 64,

6. If T had 4754 livres in France, which I rate at I.O% d.
each, how ‘many milrees of Portugal, at 5s. 3d. would
they anfwer for?

104 d. is contained in 5. 3d. juft 6 times.

Therefore 6)4754

792% milrees. Anfwer:

7. In
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Chap.XI. REDUCTION. 67

9. In L. 4754, 19 s. how many guineas, crowns, fhil-
lings, and fixpences, of each an equal number ?

4754 19
20
95099
2
42+IO+2+I=55)!90198A
11/ 38039% abridged by s,

' , 345855 of each fpecies,
8. If T had guineas go fcore, and crowns juft g2;
In place of 30 hundred pounds, what money would be due ?

9oX21= 1890 L
92+ 4= 23

ek
Take L. 1913 inthe guineas and crowns.
- From 3000

Remains 187 due.

Tn the country, particularly in the north of Scotland, they
keep their accounts.in Scotch money, the pound of which is
xr of a pound Sterling, and divided.in the fame manner. In
making bargains, and fometimes in granting bonds, they ex-
prefs their money :in merks, one of whichis 13s. 4d. or
% of their pound. Hence, to reduce pounds Scotch to merks,
multiply by 3, and divide by 2; and to reduce merks to
~pounds, multiply by 2, and divide by 3. Again, fince the
merk is to the pound Scotch as 2 to 3, and the pound Scotch
to the Englith as 1 to 12, the Scotch merk will be to the
pound Sterling as 1 to 18.

"Thefe diftinctions are never ufed among merchants,

9.1 have a bond for 5000 merks Scotch, a bill for L. 559
Scotch, and 24 crown-pieces ; what are thefe worth in Ster-

Aing?

Ia 2)§C00
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L. 559 Scots.

Pemar—

12 =

2)5000 merks

Pt ar———

9)2500

277 15 6% value of the bond.
46 11 8 ditto of the bill.

24 -+ 4 = 6 o o ditto of the crowns.

330 7 2% value of the whole.

10. Two merchants, A and B, had been long in a com-
pany-trade; A’s fhare of the concern was to B’s as 4 to 1 :
When circumftances rendered it neceflary for them to wind
up and feparate, the ftate of their affairs was as follows.
‘I'heir cath and other effe@s, by an inventory, amounted to
L. 5000 ; bills and open accounts, in Britain, to L. 1300 ;
Holland was indebted to them in nett proceeds of tobacco,

- for 7485 guilders, at 21§ d.; and Dunkirk in crowns 7456,
at 311 d.; they were due in Britain L, 3754, and in Ham-
buiy 7315 marks, at1s.7d.: Required their nett flock,
and a partition thereof, according to each partner’s.original

input,

They had effedts, per inventory,

valued at

- - L. 5000

Bills and op:n accounts, in Bri-

tain, for

748+ guilders, at 213 L,

- . - - 1300 O ©
658 16 8%

1456 crowns, at 31 = 970 16 8 L.

—— 7929 13 4%

They were due in Britain 3754 0 ©
In Hamburg 7315 marks, at 19d. 579 2 0 4333 2

Nett flock  4+1==15)3596 11 4%

B draws 719 6 3%
A draws 2877 5 Ivs

12. In 1000 ale-gallons Scotch meafure, how many Eng-

lih ?
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103 {olid inches in a Scotch pint.
8
282)824cc0

et r——

2922 neariy.
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Chap.XI. NUMBERS. 69

Suppofe the diftance betwixt Glaigow and London 330
miles, how oft willa coach-wheel wrn round, whofe circums-
ference is 6 yaids, in driving that diftance?

~Miles. Fur.
330 X 8 x 220

‘ =96800 times. An{wer.
6
_ Queftions of this nature might be multiplied to any length,

but it is prefumed there is a fufficient variety in the foregoing
for the improvement of the ingenious.

CHAP XII. Of NUMBERS.

UMBER in general may be defined, A colletion or
affemblage of feveral units, or fuveral things ot ihe
ame kind. Sir Ifaac Newton conceives number to confift,
not in a multitude of units, as Euclid defines it, but in the
abftra&t ratio of a quaniity of any kind to another quantity
of the fame kind, which is accounted as unity; and, in this
view, he divides number into three different kinds, integer,
fration, and furd.

Integers, whole or natural numbers, are all the various
affemblages of unity, or the ideas we have of feveral muii-
tudes.

Fractions are the divifions or fubdivifions of unity, to
which they refer, asa part doth to the whole.

Rational numbers are fuch as are commenfurable with
unity, or whereof unity is an aliquot part.

Surd, or irrational numbers, are fuch as are incom-
menfurable with unity.

“Even numbers are thofe which may be divided intn two
equal parts, without any remainder, as the numbers 6, 8, 10,
12, &c. which have likewife thefe properties, that the tum,
difference, and produét of even numbers, will each be an
even number. : :

Uneven numbers, or fuch numbers as cannot be divided
into two equal parts without a fraction, have thefe proper-
ties, thar the fum or difference of two uneven numbers will
be an even number, but the produ&t will be an uneven num-
ber, -1f an even number be added to an uneven number,
or
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or if the one is fubtra&ed from the other, the fum in the
one cafe and the remainder in the other will be uneven ; but
if they are multiplied, the product will be even.

A prime number is fuch as hath no meafure but 1tfelf' and
unity, -and which of confequence can be the product of no
other numbers, as 2, 3, 5, 7, I1. Numbers prime to one ano-
ther are fuch as have no meafure common to both but unity,
as 12 and 19; for though both 3 and 4, or 2 and 6, will
meafure 12, yet neither of thefe will meafure 19.

Compofite numbers are fuch as are divifible by fome fnum-
ber befides unity, as 8 divifible by 4, and by 2.

Numbers compofite” to one another have {fome mﬁ)fure-
common to’ each befides unity, as 12 and 15 divifible

A number that can divide feveral numbers exaétly is called
a common meafure, as in the laft inffance 3 isa common mea-
{ure to 12 and 15.

~ Prob. 1. To find the greateft common meafure to any
numbers propofed, add all the propofed numbers, excepting
the lealt, which is referved for a divifor. If there is no
remamder, after the fum of the greater | numbers hath been
divided by the leaft, then that divifor is”the common mea-
fure ; but, if there is a remainder, it becomes a new divifor,
and the laft divifor becomes a new dividend, &c. the laft di-
vifor, which left no remainder, is the common meafure,

What is the greateft common meafure of 8, 16, 24,
and 327
16
24
32

e

8)72

9 without a remainder: So 8 is the
greateft common mealure for 3=1, 38=2, %*=3, and ¥=4.

What is the greateft common meafurc of 12, 16, 24,

36, and 52 ¢

16
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16

24
36

52
12)128

S ———

10 rem. 8|12
1 rem. 4|8

|2 and o remains.
Confequently 4 is the greateft common meafure.

Nite, 1f only two numbers were propofed, the greater is
divided by the lefler, &c. Hence any number not exceed-
ing the leaft of feveral numbers that can meafure their fum,
will meafure them all feverally.

Prob. 2. To find the leat common multiple of feveral
numbers. Wiite the numbers in a line, and divide them by
2, 3, or any other numbers which will meafure two or three
of them exa&ly; place the quoticnts with the numbers un-
divided below, and divide them continually till their quotes
be 1: Then the produé of all the divifors multiplied con-
tinually, is the leaft common multiple required, which, if
they were. primes to onc another, will be the continual pro-
duét of the given numbers.

What is the leaft common multiple of 6, 12, 24, 362

6]16.12.24 .36

2l1. 2. 4. 6

6X2X2%3=72
2 I. 2. 3
3 I. 3
I

There are other problems which might have got a plaice
here, but thefe I reckon fufficient for my purpofe. ‘

PART
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T HE
UNIVERSAL ACCOUNTANT.

P A R T IL
Or FRACTTIONS.

Biefedededepaderdedordoducio fedufeofecdededofeodoeded dedededodioprodefodedpdedofesdodededo o o

I. Or VULGAR FRACTIONS.

INTRODUCTTION.
3 VULGAR FRACTION is a part,\or parts of ap inte-

ger arifing from divifion, and ftands to an “unit in
the relation that a part doth to the whole, — Of
thole parts the numerator exprefleth the number, as 3

and the denominator the quality, as 4

Hence the denominator fuppofeth the integer to be divided
into 4 cqual parts ; for inftance, 1 yard into 4 quarters ; and
the numerator afcertaineth the number of thole parts to be 3 ;
and the fraction 1s accordingly read three fourths, or quar-
ters, of 1.

Since the denominator reprefents all the parts into which
the integer is divided, and the numerator the number of thofe
parts expreﬁed by the fraCtion, it muft follow, that, if
the numerator be lefs equal tu, or greater than the deno-
minator, the quantity reprefented by the fra&tion muft be
lefs equal to, or greater than the integer accordingly. Hence,
if the numerator is lefs than the denominatur, the fracion
is called proper, and reprefents fomething lefs than the inte-
ger, as 3, §, 4, U :

If the numerator is equal to, or greater than the denomi-
nator, the fraction is called improper, and repre{ents fome~
thing equal to, or greater than the integer, as % = 1, $=-1%,
.

Since an integer may be divided into any number of parts,

:ach of thefe parts may be again fubdivided, and each of
thefe
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thefe fubdivifions again, ad infinitum; as a pound is divided
imto.20 fhillings, each of thefe fhillings into 12 pence, and
edeh.of thefe pence. into .4 farthings. Hence, 3 farthinga
would be exprefled fraétionally 3 of +*; of 4, and fuch frac-
tion would be called a compound fraction. :
‘Since any of the denominations, or "parts of an integer,
can be exprelled fraftionally, a fraltion annexed to an inte-
ger will exprefs the fame thing as its equivalent denomina-
tion. - Hence L. 4, 10 s. {ince 10s. reprefents 10 of 20 parts
of a pound, may be wrote 442, and fo called a mixed number.,

Obfervation 1. Thofe frations are equal to each other,
whele numerators have the fame relation to their denomina-
tors, d=t=gim=rr=t4=1. For as all fractions arife from re-
mainders in divifion,” when the divifor can no longer mea-
fure the dividend, fo every fraélion may be confidered as the
two given terms of a divilion, the numerator as the dividend,
and denominator as the divifor : Confequently, if the numera-~
tor and denominator of a fra&ion be cither multiplied or
divided both by the fame number, the products or quotients
will 4]l remain in the fame proportion, and the numerator
of the new fraéion bear the {ame relation to its denominator
as it did in its former ftate.

2. Fraéions having a common denominator, are greater
or lefs as their numerators, as % reprefents a greater part of
a quantity than }. ' ‘

3. Of fraétions whofe numerators are equal, that which
hath the leaft denominator reprefents the greateft part, as ¢
of a yard reprefents 3 quarters, and v only 3 nails.
© 4. If two fradtions are equal, the numerators multiplied
into each other’s denominator refpectively, will make the pro-
duéts equal. Suppofe =%, then 2x2=4 and 4xI1=4.

| CHAP L
REDUCTION of VULGAR FRACTIONS.

Prob. 1. To exprefs a whole number fractionally.

The given integer will be the numerator, and unity
the denominator: Thus §, $, & ; becaufe to divide 5 by
I, the quotient will be 5, e

Prob. 2. To reduce a mixed number to an improper

ﬁ'aéﬁc;r_) .
Vor. L. K To
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To the product of the integer and denominator multipli-
ed add the numerator; the fum fhall be the numerator of the
improper fraction, whofe denominator fhall be that of the

fradtion given.

Exam. 4% 4xs5+4=%, and 55=5x6+5=1%.

Objerv. The reafon of this operation is evident; for the
multiplication of the integer into the denominator + the nu-
merator, exprefles in the produét all the parts contained in
both, and the fame denominator being again applied, the
quality of thofe parts are the fame.

Prob. 3. To reduce an improper fraltion to a whole, or

mixed number.

Divide the numerator by the demominator, and to that
quotient annex the remainder, if any, with the divifor for
the fractional part,

by 24 __ 44 § e
Exom, *#=4%, and =54,

This is the reverfe, and confequently an additional. proof
of the former problem.
- Cor. Hence it will be obvious, that, to reduce an inte-
ger to an improper fraction of an affigned denominator, we
have only to multiply the integer into the affigned denomina-
tor, and the product will be the numerator required. For
inftance, to change § into a fraltion whofe denominator is

75 8x7="F, e

Prob. 4. To reduce a compound fraélion to its equivalent

fimple one.

The continued product of all the numerators will be the
numerator, and the continued produét of all the denomina-
tors will be the denominator required.

a x4X )

—4x sX7EFES) §=2x4x86F"*

Offervation. The coantinued multiplication, of the nume-
rators and denominators refpectively, brings each to the qua-
lity of the lowelt name; for, to exprefs g d. as the fraction
of a pound, it would be +%5, becauf: there are 240 pence in
@ pound; if we confider it as a compound fraction, as it
really is, it will be exprefled +% of £, which, by the rule,
==x$5, as before. .

Cor. Hence all the known fubdivifions of an integer may
be exprelled in compound or fimple fractions at pleafure. .

Kauppasivistyksen muisti - 2007
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Prob. 5. To reduce fraltions having different denomina-
tors to other equlva lent fractions, havmg a common deno-

minator.
The continued produét of each numerator into all the de-

-nominators but its own, will give correfpondent numerators,

:and the continued prodult or the denomma'ors will gwe a

.common denominator.

o s 14 . IKZXT=42 T :
Exam. 1. 3 % %, thus 1x5x7::35} Numerators. ,
4X2X52240
Therefore —;’- ig sxax7z=70  Common denominator,

=35 '

4=%°, as required.
Exam. 2. 3, &, and £ of L. Firft, & of £=% in Ex. 2.
Then L & %, the given fraéhons, which by the.rule will

produce $44=3, 199-£%, and S%=}, or 4 of %.

Exam. 3. 5, 5, and 61, Vthn 6} is made an improper

fraction ¥?, 5 by the rule wxll be =i, s =315 and ¥ =

2970
450 ¢

Obf. The reafon of .this problem 'is obviouss for, fince
-the numerator and denominacor of each frattion is equally
multiplied, viz. by the denominators of all the otker fraétions,
confequently the fractions produced muft be equivalent.

Prob. 6. To reduce a given fradtion to another equiva-
lent, having an affigned denominator when poflible.

This is only an abbreviation of the laft problem in pof-
fible cafes, and may be done by multiplying the numerator
by the afligned denominator, and dividing that produét by
the old denominator, the quotient, if there is no remainder,

will be the numerator required.

Exam. * to a fraltion whofe .denominator is 6, Thus,

axb__
T =2

Notey, In addition of money, the different re: komnos by
Scotch and Englith will occzafion frations of different deno-
;minators, to be annexed in the column of pence, as 4ths,
3ds, and 6ths; but thefe ase very expeditioufly added, by
confidering 12 as the common denominator ; in which cafe,

X3 x—- 6 | S
._z—‘r‘) Pt &% '3—'71') Y.

" Prob. 7. Toreduce a fraltion to lower terms when poflible.
: K 2 Divide
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Divide both numerator and denominator by any number

that will meafure both without a remainder ; but, it nothing

but unity is the fame meafure of both, the frattion is al-
1eady in its loweft terms.

Hence even numbers may be d1v1ded by 2’ continually,
whiie pofiible. Numbers with ciphers may have an equal
number cut off from each, and afterwards dlvxded when pof-
fible.

Numbers ending in gs, or § and cipher, may be divided
by s.

By a little pra&)ce, a common meafure will readily occur
for divifible numbers.

Exam. s|385=33. 2|35=33. 31%88=%. and glia=t

Prob. 8. To bring a fraltion of a higher denomination to
an equivalent fraction of a lower.
Reduce the numerator to the name requnred for the nume-
rator of the new fraétion, the denominator will be the fame
as before.

Exam, 31, to the fralion of a fixpence; thus,

s. 6ds.

Xiox2 5200
Sxaox T s. d. ¢

3 of a guinea to the fraftion of a farthin(r, PRIXIZXGTI02,

Prob. 9. To reduce the known parts of 2 rclatlve unit to
the equivalent fraction of that unir,

This was formerly taken notice of in the corollary of
prob, 4. and it is only refumed here for further illuftration,
to thofe who may find it ftill neceffary. :

Reduce all the given parts to the lowedt mentioned, for a
numerator, and the integer into the fame name for a deno-
minator.

Exam. 5s. 72 d, to be exprefled ﬁ“&xonally sxtixgrbar=rss

20 % 12 xz~—480°

Prob. 10. To va]ue frattions in the known parts of the
inteser,
‘T'his is the converfe of the laft problem, and hath been

exemphﬁcd in divifion, but fiil it may not be i unploper to
give the rule.

Multiply the numerator by the parts of the next mferlor
denomination, and . -divide the product by the denaminator §

the
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the quotient thews the parts of that denomination, and the

__remainder becomes a new numerator, which mult be valued
as before, &, till the fraction is-brought to the loweft known
name of the integer.

Exam. Value 3351, Value v of cwt..
135
20 :
"5 d. 7
480)2700 (5 7% as above 9r. b, z.
' 2400 12)28 (2. 9: xz,-,
—— 24 ‘
300 —
12 .
—_— 28
3600 —_—
3360 112
— 108
240 ‘ —_—
4 o 4
— 16
9bo —
960 64
e 6o
(o] —
4
CHAP I

| ADDITION of VULGAR FRACTIONS.

RULE |
RBDUCE all the given fra@tions to fimple frations

of the fame integer and denominator, if not
io already ; then the fum of the numerators with
the common denominator, will be the fractional fum
required, which may be reduced ta a inixed number,
valued or exprefiedin fhorter terms, as feems mott
expudxent or the cafe will admit.

EXADM:
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| E X AMPULE S |
Add 34+ 4+ 3 3+4.+5=3r’=15r. Here 7 is a com-

mon denominator.

Add }, 3, and 2. . 3%X2x3=18
IX5X3=15
2X5%X2=20

§3 numerator. __ _,,

' = Iipe

5x2x3=§5 denominator.

Add} s.todl. Firft, 1s. =} of % = rds.
Then 3>(-I»OO+5)<3=315 = 76-535.
And 5x100:5_<;a.
AddL.4:15:6, and L. 3, 3.  Firft, 15s. 6.d. = 33.
Thereforey; 7%40 = 280

31X 8 = 248
| 528
g —_— = 135
8x40 = 320
3
4
8 13%.

O5f. If redu@ion is well underftood and remembered, the
addition of fraétions will be very eafy ; the reafon of which
will be obvious, if we confider'that the given frations being
fuch, or reduced to fuch a ftate, that all the numerators re-
prefent things of the fame denomination, both abfolute and
relative ; their fum muft therefore be a number of fuch parts
as the common denominator exprefles of the fame common
integer. :

CHAP IIL
SUBTRACTION or VULGAR FRACTIONS.

R UL E.

Evouck the giwen frattions to fimple ones of the

4 fame integer and denominator, as in addition,
and
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and the difference betwixt the numerators, with
the common denominator, will be the fraltional
difference required. |

EX AMPLE S

- (1) (2.) v (3)
4 _ 3.1 5 3 5x4=20 313557
575 5 6 4 6x3=18 L 17 Tgg

2, Torfo 357
— =¥r 8o 8o 8o
6X4=24
(4.)

L. 43— L. 33 =1} Foryi—3t=13 &0

- The reafon of this rule will be evident from the laft ob-
fervation.

CHAP 1V |
MULTIPLICATION or Vurcar FracTiOns.

| R U L E.

REDUCE the given fractions to their fimple ex-
preffion, if not fo before, and to improper

fractions, if mixed numbers, then will the produét.

of the numerators and denominators refpectively

give the product required. |

EX A MPTLE S

(r.) | (2.)
$Xg=7%, Or L. 5EX3I=H X T =",
(3.)
3 of &% of J=Lixrr=rVr-
(4)

3 L
3 5 X ¥ L =Foxi=sion

OBSER.
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"OBSERVATI1ON.

The operations in this rule ar¢ fo' fimple, that more ex-
amples would be unneceflary. S

It is worth while however to obferve, that multiplication
of fra&tions at firft fight, would feem fo contradit the defi-
nition of multiplication given in the firft part. Bat this dif-
ficulty wilt evanifh, if we confider that the more ‘any inte-
gral number is increafed, the farther is the figure in the
higheft place removed from unity, and the more any part
af an_integer Ts ‘decreafed, the farther will its value alfo be
removed from its relative unit; confequently, as itis the na-
ture of integers to increafe, and of fra&tions to decreafe,
the purpofe of multiplication is. equally anfwered in both ca-
fes. Bat, -to be- plainer ftill, we had inftances in, the appli-
cation of multiplication and divifion to fquare and folid mea-
fitre,-that 2 part'of the multiplicand was taken when we
wanted to multiply by a part of a foot 3 for this reafon, To
multiply by 1, would give the multiplicand for the produdt,
and to multiply by any part of 1, can give but that part of
the multiplicand for the produck which the fraction exprefl-
eth.

CHAP V.
DIVISION or VULGAR FRACTIONS.
| RULE
¥YRepare the frattions as in multiplication, then
place the denominator of the divifor above the

feparating line, and the numerator below 1t, work
as in multiplication, and the products fo found will

be the quotient. |
EXAMPTLE S

(1.) (2.)
Divide 3 by +. Thus, 3)3(#- $bysof 2 )33

(3) (4.)
45 by 2% 757)169( e 4% by 1} of % TT) b (2’747—8.
oy
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Obf. 1. Mixed numbers may be divided by mixed numbers,
with as much brevity, and perhaps more intelligibly, efpe-
cially in applicate cafes, by the following rule.

Reduce the divifor to an improper fra&non, whofe nume-
rator will be a new divifor, the quotient arifing therefrom
multiplied into the old numeérator, will glve the fraltional
part of the quotient; and, being multiplied into the deno-
minator, will give the quotient due to unity.

An example will illuftrate this.

Suppefe L. 478 : 19 : 6 were to be divided among 3 men,
who were to have equal fhares, and a boy who was to get-only
& of what any one of the men got; what would fall to each?

Firft, 3x3+x—’°>478 i9g 6

47 17 11} to the boy, for the
3 old numerator was 1.

143 13 101 to each man, for the
143 13 10L denominator is 3.

143 13 10y

478 19 6 as before.

0bf. 3. The reafon of divifion of fraions in general will
be pretty obvious, if we confider, that, were the divifor and
dividend reduced to one common denominator, the dividend
would contain the divifor as oft as its numerator did that
of the divifor ; for, having one denominator, they are in
the fame ftate with refpect to one another, as whole num-
bers. Now, though no mention is made in the rule of a
common denominator, yet the operation is manifeftly the
fame, as that by which fraftions are reduced to a common
dznominator. Hence we have this general confequence, that
if any two numbers be divided the one by 'the other, the
quotient of the one by the other is the reciprocal of the quo-
tient of that one by the other. — The method in obferva-
tion 1. for dividing by mixed numbers in applicate cafes, is
fo plain, that it needs no demonttration. For fince all the
parts are equal to the whole, the divifor, I mean the nume-
rator by which we divided, expreflzth all the parts contained
in it when a mixed number, ot which the quotient reprefents
fo many as the dividend containeth, confidered as a mixed
number; the quotient therefore, when mul:iplied by the nu-

Vor. L. L merator

Kauppasivistyksen muisti - 2007 Helsingin kauppakorkeakoulun kirjasto - Helsinki School of Economics Library



The universal accountant and complete merchant I/Gordon, William 108

82 Or ARITHMETTIC. Partll

merator of the fraltional part of the divifor, in its firft flate,
muit undsubredly give the quotient due to that fraétion; and,
when multiplied by the denominator, muft give the quotient
due to unity ; the fum of all the units, and the fractional
part being for proof always equal to the dividend.

Application of vulgar fraétions to queflions.

1. A merchant had bonds for L. 774 : 13: 4%, bills a-
mounting to L. 199 : 19: 7§, goods valued at L. 785: 15:5%,
and open accounts for L. §70:19: 64 ; his debts amounted
to L.. 999 : 19 : 9f; how much was he worth ? -

Firlt, L. 774 13 41 = 3 §H=1=58
199 19 7= % |
785 15 5¢=1f  HIETIETI
570 19 €}=31%  Therefore 1 carry 2,
and note £3 for the
From 2331 8 o 4 fraction.
Take 999 19 9  § ~

Nett ftock, 1331 8 3 X%

To one verfant in additions of this kind, the fummation of
{uch fraltions as can be brought to one afligned denominator,
1s as ealy as any other,

2. What will 17} yards of cloth come to at 15s. 8 d.
per yard ¢

Fir{{" ]ﬂ-l_._ 7R
j /W" DA Then Zt fx_ﬂ_s.__!‘!}ﬂ-s___ L.I : IO: . -
and 15s. 8d.=558, » ¥ Xags™ ge6 =415 Sa7

3. Bought 17} yarﬂs of cloth for L. 15: 10: 5%, what
did it coft per yard ? .

Firft, 171=", 483180
and L 157110:.{ 5—;%"%—%84’..T}]en A)Tiat (1=, 8d.

4. What is the folid content of a bale 5 feet 6 inches
long, 4 fect 5 inches broad, and 3 feet 3 inches thick ?

£ f. i,
Firft 6—+% leaft terms. TIX53XI — 107
* 2 —51 " Then o i=55"= 77 1%
3 3= lealt terms.
J * 5. What
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. What is the tunnage of a bale 77 feet 10} inches fo-
lid, at 40 per tun?

i

. 1. .
7579 MR 1739
&) 77 195="53, (—r515=1}5313-

6. Divide L. 578, 19 s. among A,B,C,and D let A,
B, and C have equal fhares, and each * more than D.

L. 5. d
3= 14‘]578 19 ©
| 38 11 a1rf
- 3
115 15 gi to D.
154 7 b;— to A.
154 7 8% to B.
154 7 8+toC.

578 19 o Proof,
| £SO HEIPITLEEEERIFIFETTTITRD

II. Or DECIMAL FRACTIONS.

INTRODUCTTION.

W N decimal fra&ions, an unit is fup'pofed to be divided
I,into 10 equal parts, cach of thefe into 10 other equal
parts, and each of thefe into 10 other equal parts, if ne-
ceflury, and fo on ad infinitum. .
A decimal fraltion is diﬁmgmfhed f‘rom ‘an integer by a
comma or point prefixed to it, whofe denominator, thoug}-h.
" feldom or never exprefled, is eafily known by the diftance of
the firft figure to the right hand, from the feparating point,
counted as 1, at the fame diftance in the nu[ncratlon-tablc,
from the univs place, Hence .5 1s exprefled <5, .75 as
sy .05 a8 Thgs 005 a5 555 ¢e.  Hence it wiil be ob-
vious, that, in a feries of dcqual parts, the decreafe will be
in propostion as the increafe in a {eries of whole numbers,

L2 and
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and that, in confequence, ciphers immediately after the point
diminith the value of the figures fucceeding them, in the
fame proportion, as the figures confidered as integers would
be increaled by the fame number of ciphers annexed.

CHAP 1L
REDUCTION or DECIMALS.

Prob. 1. To reduce a vulgar fraltion to a decimal.

Divide the numerator by the denominator; and as ciphers
muft be annexed to the numerator before the divifion, the
guotient muft confift of as many places as the numerator had
ciphers annexed to it, which will be the decimal required.

EX AMZPLE S
(x. (2.
Reduce $ to a decimal. 5) 43.  Red. § toadecimal. 8) t338.
3:)
Reduce % to a decimal. 20) 423,

(4)

Reduce ¢ to a decimal. 8o )  &22.

Note, It will often happen, that, in the divifion, there
will continually be a remainder, and the quotient repeat the
fame fizure, or figures, ad infinitum 3 in which cafe, it will be
unneceflary to carry on the divifion farther, when you have
once got the repetend, which may be fingle, repeating always
the fame figure ; or compound, always repeating or circula-
ting the fame figures. A fingle reperend may be marked or
diftinguifhed with a point above it, and compounds with a
point above the firft and laft figures of the circulation.

EXAMPLES of SINGLE REPETENDS.
(1.)
Reduce ¥ to a decimal, L2 o
-1333 ad infuitum.
(2.)

. 6) so
Reduce § to a decimal. ————
’ 831333 ad infimitum,

(3:)
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(3)

Rcduce o to a decimal.

(%)

Reduce % to a decimal.

12) 70

58333, &

36) s0_
X 3288 s &,

EXAMPLES of COMPOUND REPETENDS.
) "
11) 20

Reduce 2 to 2 d cimal, -
: Trt & 1 181818 ad infipitum,
(2.)

Reduce Sy to a decimal.

27) 8o

.'19;5185, &,

OBSERVATION.

The reafon of this reduion is manifeft; for, to add ci-
phers to the numerator, is in effet the very fame thing as to
multiply by 10, 100, 1000, &¢. confequently the quotient
will be fo many 10’s, 100’s, 1000’s, &e, as the places con-
tained in it reprefent ; the numerator and denominator be-
ing increafed in the fame proportion : hence, if the quotient
is found without a remainder, it will be equal to the vulgar
fra&ion, from, which it was taken; and if it terminated in
any repeating figure or figures, it will be fhort of the fraétion
from which it was taken, by a fraftion of which the remain-
der is the numerator, and the divifor the denominator, in the
laft place of the quotient; that is, the remainder 1, in the
firft example of fingle repetends, = § of rogvs and the re-
mainder 2, in the {fecond example, = % of rssdses. 1f there-
fore, in any decimal reduction, the divifion is carried on 1o 4
or 5 places, the remainder will be too minute to caufe any
fenfible error in calculations of bufinefs ; though, at ticfame
time, for the fatisfa&tion of the curious, par:icular rules are
given here for the management of circulating decimals.

Preb. 2. To reduce any of the known parté of an integer

to a dechinal, .
"This
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This can be done by reducing the given parts to their
equivalent vulgar fraétion, and thence to a decimal, as above ;
but much more expeditioufly by the following

R UL E.

Annex ciphers to the given number of the loweft
denomination, and divide it by fuch a number of
that, as is equal to an unit of the next {uperior ; to
that quotient prefix the given number of units of
the next fuperior, and divide by as many of that as
will make an unit of the next fuperior; proceed in
the fame manner throughout the whole, and the
laft quotient is the decimal required.

EXAMPTLE S,
(r.)

Reduce 7s. 6d. toadecimal. r12)60

————

2.). 2)75
Reduee 45, 62 d. to a decimal.  2)10 —
— -375
12)65
2)45416
227083

Note 1. The reafon of this manner of reduction is the
fame with the foregoing, as it is only dividing by the compo-
nent parts of the denominator of a vulgar fration equivalent
to the given parts. .

2. In reducing to decimals, it is unneceflary to mind any
ciphers on the right of the divifor, as ciphers muft be annexed
to the remainders to bring out the quotient.

3. When in any divifion the quotient is repeated, the next
divifion is carried on, not by ciphers, but by that repetend
as in the fecond example, and that quotient will always ter-
minate in a repetend. ‘

By the laft rule, it will likewife be found, that
16

112
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s d, L. oz, duot. gr.
10 8% = 534583, that 11 18 20 Troy= 9951383, that

in. Seet. & q. Ib, tuns,

= 34375, and that 19 3 14 =.99375, T,
OBSERVATION.

After this manner are all decimal tables conftru€ted, and
they who think fuch tables contribute any thing to dxfpatch
may eafily conftru&t them. But I cannot help thinking that
any decimal parts may be found as quickly, as they can be
plcked out of a table, if not more fo, by one much ver-
fant in figuring ; and with this further advantage, that, by
calculating them upon all occafions, one gains a certain prac-
tice which renders figuring eafy and familiar, at the fame
time that he avoids the meannels of feeing with the eyes of
others.

Prob. 3. To value decimals in the known parts of the in-
teger.

gCaﬁ 1. If the decimal was finite, multiply by as many of
the next inferior denomination as make one of the integer,
and point off a number of places from the right of the pro-
du&, equal to thofe in the given decimal; which will be a
new dccnmal, to -be mulnphed by as many ‘of the next infe- .
rior denomination, as made one of the former; proceed
thus till the decimal places become ciphers, or no denomina-
tion beleft for a multiplier, and the figures to the left hand of
the point give the value required. -

EX A MPLE S

(1.) 5. d. (2.)
Value .375/. 375=7 6  Value .99375 tuns.
‘ 20

cwt. ¢q. b,

99375=19 3 14
20

7.500

12 —_—
19.87500
6.000 4
3-50000
28
14.00000

Nute, This is only the converfe of the laft problem.

Cofe
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Cafe 2. If the given decimal terminate in a repetehd, car-
1y 1 for every g in the product of the firft figure of the mul-
tiplication, -

"E X A M PLE S

L. s d i swt. ¢ b b Troy, oz
.833=16 8 666 tun—=13 1 9} . .§33 = 10
20 20 12
16. 660 13.33 | 10.00

12 o P |
8.00 1.33
2.3
9-33

* Nute, In multiplying, the ciphers to the right need not be
noted, but they muft be remembered in pointing the product:

OBSERVATIONS.

1. The reafon of carrying at g in multiplying repetends,
will be pretty obvious, if we confider, that a feries of g¢’s
infinitely continued is equal to on¢ in the left-hand place;
for it.is evident that .g, or g, is only 4% fhort of 1; that
.99, Of «%%, Wants riz of 1, and that.9gg, or ¥%%, is on-
ly voss of 13 fo if the feries was carried on to inhaity, the
difference between that feries of nines and an unit would be
equal to unity divided by infinity, which would quote nothing.

2. The firft three places in decimals will give the value
exact encugh in bufinels; and as, in mercantile calculations,
the value of the decimal of a pound Sterling is more generally
wanted than any other, it may be found by infpeltion thus.

Double the figure next to the point, makes fhillings; if
the next figure be g, or above, add one to the fhillings ; the
fizure in the fecond place, if below 5, or the furplus above
s, added to the third figure, make farthings; but, if their fum
be 25, or under 25, one muft be taken off, to make them
farthings; and if their fum be 26, or above, two muft be
taken off.

As the laft part of this rule differs from the rules common-
ly given, it will perhaps be neceffary to give fome illuftration
of it. :

‘I'he difference between a pound in thoufand parts, and a

' : pound

114
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pound in farthings, is 40; confequently, as 1000 is to 40,
fo is any other number of decimal parts to wrat muft be
taken off to make them farthings; but 1000 - 40°:: 500 : 20,
fo is 250 to 16, fo is 25 to 1 5 by which it is plain, that one
taken from 25 1000 parts, make them 23 farthings exactly.
- As the rules commonly given for finding  .507  .776

the value by infpetion, give an anfwer fre- 20 20

quently not precifely the fame with the o- "o

ther ru};e of ngultip]ying by 20, 12, &c. and 1 ;;O IS'?;O

dividing by 1000, it feems neceflary to ‘

{how that both rules give the fame anfwer 1.68  6.24

precifely as in the margin. 4 4
’ 2.72  0.gb

In the firft example, there is feven thoufand parts, from
which I take one, conform to the rule, and there
remains 6 farthings, or 1 penny 2 { rthings a‘nd, 53
to find the .72 that is over, I fay, as 2510 1, fo
7 to .28, which muft be taken from the 7, as in ¢ 72

the margin.
In the fecond example there is 26 over the fhillings from
which take 2, conform to the rule, and there re- 26

mains 24 farthings, or 6 pence; and to find the 0
96, 1 fay, as 25 to I, fo is 26 to 1.04, which 104
muft be fubtratted from the 26. 24.96

CHAP. II. ADDITION or DECIMALS.

Cafe 1. AviNG placed the numbers to be added, whe-

_ - ther pure decimals or mixed numbers, fuccef~

fively below one another, in fuch a manner as the feveral

soints may be in one column, tenths under tenths, hundreds

under hundreds, &c, 5 if the given decimals are finite, add

them as integers, and mark the feparating point in the fum

dire&ly under the points of the given decimals, or point oft

- as many for decimals as were in any of the given numbers
which had moft places.

EX AMPLE S
75436 595 = 5925
47-324 67: = 07.5
321 48% = 48.75
6.7547 | 8L — 8.123
~307 9:5s = 905
.005% ‘
— 19235 = 192.675
133.036
Vor. I. 7 M Cafe
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Cafe 2. When all, or any of the decimals, repeat a fingle
digit, make the repetends conterminous, and add 1 to the
fum of the firft, or right-hand column, for every nine that
is contained in it. :

EXAMPTLE S

475% = 4756666 L.s9 7 7d=L. 59.3822016
3974 = 397-1333 57 17 5 = 57-8708333
4755 = 475.8333 57 13 4 = 57.0666666
995 = 99.1III 25 6 8 = 253333333
85 = 8.5555 45 13 4 = 45.6666666
1456} = 14563 245 18 43 = 245.9197916

OBSERVYVATIO N

The finite value of a pure circulate is a fra@ion whofe
numerator is the repetend, and denominator 2 number of as
many places of nines, with a number of ciphers on the right,
equal to the places betwixt the point and repetend. Hence,
where the conterminous repetends of feveral circulates are
added, their fum is a numerator to the common denomina-
tor; and if one for every nine in the fum is added thereto,
it is reduced to the finite cxpreflion.

Cafe 3. If the decimals are compound repetends, from the
place where all the repetends begin togetner, continue each
decimal to a number of places, equal to the leaft common
multiple of thofe feveral numbers, which reprefent the places
of figures in the faid repetends; then add, and to the laft
place add as many units as there are tens in the place, where
the repetends all begin together, and the figures in thefe two
places are the firft and laft of the repetend, = '

EX A MPTLES.

Kauppasivistyksen muisti - 2007

175.3724 14472956 121.47237
84.503¢  12.307243  80.27555
1.2(.).45'?6 9.?2076:3 64.90834
79:3279 11.912375 80.0744,4
105.7105 8.457813 9.83333

571:4270 56.171152 356.56405

' ‘ OBSER-
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Any repetend whatever is to the fame number complete, as
10 10 9, if of one place ; as 100 to gg, if of two places ; and
as 1000 to 999, if of three places, &e. Hence any num-
ber multiplied by 1, with as many ciphers as it contains fi-
gures; and the produ& thereof divided by as many nines,.
will give the fame number perpetually circulating ; but to
add 1 for every ten contained in the {fum, is the fame as to
multiply that fum by 10, and divide by g.

CHAP IIL
SUBTRACTION or DECIMALS.

Cafe 1. Y )L AcE the numbers homogeneous under homoge-

' neous, fo as point may be under point; then,
when the decimals are finite, fubtract as in integers, and let
the point in the remainder ftand direétly under thofe of the
faltors.

EX A MPL E S

From L. 74 19 6 = 74.975 L. 171 13 6=171.675%
Take 18 11 9 = 18.5875 97 18 9= 97.9375

- —

56 7 9=13563875 73 14 9= 73.7375

Cafe 2. Ifa fingle digit is repeated, borrow ¢ in the firft
repeating place when neceflary.

F X A MPTL E S

From L. 7849 6 8::7849{333 L.17 11 7:r7.52615
Take 6979 13 4 =6979.666 14 16 8=14.83333

869 13 4= 869.666 2 14 11=2.74283

Cafe 2. If the decimals be compound repetends, order
them as in addition of compound regetends ; and if it is ne~
ceflary to borrow one, where both repetencs begin together,
add onc to the right-hand place of the fubtrahend, and that

‘ M 2 figure
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figure in the remainder, where both repetends begin toge-
ther, will be the firlt, and the right-hand figure the laft of
the repetend.

EXAMPLE S

47-4178178 47.8540060 153.92’7.49,
15.5656565 40.9259259 142.85353
31.8521612 6.9280801 - 11.07395

| C H A P. 1V
MULTIPLICATION or DECIMALS.

Cafe 1. 7 HExN the decimals are finite, find the produ&

‘as in integers, from which point off as ma-
ny for places as were in both fa%tors ; if the whole produét
doth not count fo far, fupply that defect by prefixing ciphers.

EX A MPTLE S.

368.5 | 672.5 246
2.75 .365 125
18425 33625 1230
25795 40350 492
7370 20175 246
JO-13375 . 2454625 :030750

OBSERVATTION. .

If we conceive the two given numbers as fradtions, it will
be plain that the numerators and denominators are multiplied
together refpectively, fince as many places are taken from the.
produét, as therc are in the denominators of both faGors ;
which likewife accounts for prefixing ciphers, when there
are othcrwile not fo many places in the produé as were in
bo:h factors.

C O N- -

118

Helsingin kauppakorkeakoulun kirjasto - Helsinki School of Economics Library



The universal accountant and complete merchant I/Gordon, William 119

Chap.IV. Of Decimar FrAcTIONS, 93

CONTRACTIONSG.

All the contra&ions in the firft part, which regard multi-
plication, may be applied here, but the foilowing feem pecu-
liarly adapted to mul:iplication of decimals.

1. To multiply by ro, 100, 1000, &'¢. remove the de-
cimal point fo many fteps further to the right, as there are
ciphers in the muluplier.

As, 47.565x100=4756.5, and .45%1000=450, .

2. When the places of decimals run far in both fadtors,
the work may be contralted to as few places of decimals as
may be thought fufficient for the purpofe, by the following
rule.

Sct the units place in the multiplier direftly under that fi-
gure of the decimal part in the muliiplicand, whofe place you
would preferve in the produdt; invert all the other figures of
the multiplier, and, in multiplying, begin with the figure
of the multiplicand, which ftands over the figure wherewith
you are then multiplying, and fet down the firft figure of
every particular product direétly under each other, remems
bering at the fame time to add the increafe which would arile
from the multplication of the two next right-hand figures
of the multiplicand, to the firft figure of every produdt;
that is, if the produ@ of the next right-hand figure, with
as many units added to it as there are tens in the product of
the fecond right-hand figure, be any number betwixt g and
15, carry I; if 1§, or any number below 25, carry 2, and
fo in proportion.

EX A MPUL E S

Multiply 54.321711 into 3.12321, and preferve 4 decimal

places in the produt.

54321711 . .
12321.3  Multiply 231.3121 into 21. 32,
—  and fave 3 decimal places.

§43217%x3 = 16290651 231.3121
§54321X1+1 = 54322 23.12
5432X2 == 10864 —

543x3+1 = 1630 4626242
54X241 ==  fole} 231312
51 = 5 69394
' —— 4626

1666581 —_—
4931-574

-
Cafe
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Cafe 2. If the multiplicand terminate in a fingle repetend,

and the multiplier is only a fingle digit, carry at g in the firft
figure of the multiplication on the right hand.

EX A MPLE S

10.7016 9.30'5 476.05. 74.86
5 7 .08 .6
53.5083 65.138 38.0844 44.920

3. If the multiplier confifts of feveral digits; or figures,
make the produéts conterminous before additon.

EX A MPULE S

74.8.6; 158.83

034 123

* — 650

2245066 1900000

44919333 19536.50
474.64762

Cafe 3. If the multiplier be a repetend, multiply the pro-
du& found, as before, by 10, and divide that produét by g,
which will quote the true produé®, if the divifion is conti-
nued, till the quotient terminate in a fingle or compound
repetend.

EX A MPULE S

724.35 251.43 48.754
5.04 8.74 2.1'3
8g: 9)100.572 R
?_)_2__?_7_13 s 9)14.6263
193 11.1746 ..
36’3?.723 | 176c01 1.625148
- 201144 4875444
Prodv&®  2653.04: . . 97508888
' 23943 Produt 2198.6150 ..__7
104.009481
Cafe

120
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Cafe 4. If the multiplicand be a compound repetend, and
the multiplier only a fingle digit, to the product of the firft
figure on the right hand add as many units as there are tens
in the product of the left-hand place of the repetend.

mo—

4658.578

EX A MPULES

5924.378
.03

- r———————

177.73135

Cafe 5. 1f there are no repetends in the multiplicand, "and
.the multiplier be a compound repetend, add the produtt
found, as in finite decimals, to itfelf in this manner. Set
the firft left-hand figure fo many places forward, as exceeds
the number of places in the repetend by one, and the reft
of the figures in order after it, and proceed thus till the
higheft figure of . the product ftand diredly be]oyv, or be re-
moved beyond the loweft figure in the firft pofition. Then,
beginning with the loweft figure of the product in its firft
pofition, add it with all the figures that are below it, and
do the fame by the reft in their order; then point off as ma-
ny places for a repetend as the multiplier confifts of.

Kauppasivistyksen muisti - 2007

E X A MZPULE S

235.07 427.10.3.6
3.26 20403
141006 12813108
47002 17084144
8542072
766.%26 ; 8714.1947508
700132 87141 &e.
3o, 7141047,
766.8994 8714.2818935

All
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All thefe cafes of circulating decimals might be effected
as intelligibly, though not fo quickly, by managing them
as vulgar frattions.,

CHAP V.

DIVISION or DECIM ALS.

Cafe 1.

JHEN the decimals are finite, the quotient is
found, asin integers, and in all cafes pointed
or valued, by the following rules.

1. If the places in the divifor and dividend are equal, the
quotient is integral.

2. If the divifor hath moft places, annex ciphers to the
dividend, to make them equal, and the quotient will fill be
integral.

3. If the dividend hath moft places, point off places for
the excefs in the quotient, |

4. If the whole quotient is not equal to the excefs, pre-
fix ciphers for the defeét.

Note, If, after the quotient is qualified, there be a remain-
der, the divifion may be continued at pleafure.

EX AMPL E 5,
(1.) (2.)
24.35)78345.15(3217 4725)113.4 |
7305" * 4725)113.4000(240
- 9450
5295 :
4870 18900
18900
4251 :
2435 N
18165
17045
(1120)
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- (3) (4)
2.87)67.05627(23.364 -543).0020091(.0037
574 1629
965 3801
861 3801
1046 ‘(o)
861
1852
1722,
1307
1148
(159)

I LLUSTRATTION

In the firft example, the places in each faftor are two, and
the quotient is integral. 1 ‘

In the fecond example, becaufe the divifor confifted of four
places, and the dividend but of one, three ciphers were an-
nexed to the dividend, which made the places in both equal,
and the quotient was accordingly integral.

In the third example, becaufe there were five places in the
dividend, and but two in the divifor, the excels, 3, was point-
ed off for decimals.

In the fourth example, as thera were feven places in the
dividend, and three in the divifor, the quotient required four
places of decimals ; and as there were but two places in the
quotient, two ciphers were prefixed to make up the deficiency.

OB SERV ATTION

The rationale of valuing or qualifying the quotient will
appear, if we confider, that the produét of the quotient and
divifor is equal to the dividend, and confequently the places
of the divifor and quotient, counted together, will always
be equal to the dividend; or, which 1s the fame thing,
the number of places in the quotient muft be equal to the
difference of thie places in the divifor and dividend.

‘ CONTRACTI1ONS.
1. In dividing by 10, 100, 1000, & the quotient is
Vor. L. o ‘ N found
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found by removing the decimal point in the dividend fo many
fteps towards the left hand, as there were ciphers in the di-
vilor. Hence ) 1,
. SIS *_3‘;*55_: 3.45, and ’%‘55‘:—' 345,

2. The work of divifion may be contracted in the fame

manner as nfuliiplication, by the following

R U I E

- Having confidered in what place the firft figure of the
quotient ought to ftand, and fo found its value, or denomi-
nation, take as many of the left-hand figures as you intend
to have figures in the quoticnt, for the firft divifor, and then
take as many figures of the dividend as will anfwer them;
in dividing, omit, or point off one figure at each operation,
at the fame time judging as exactly as poflible what would
be the increafe, arifing from the figure, or figures, fo
omitted.

_ EX AMPULE S
384.672158)14169.2066238510(36.8345
11540 16474 |

"

26290 4188. :
123080 3295.  9.365407)87.076326(9-297655
—_— 84, 288663
32100893 .. e
30773772+ 2787663
1 873081
132 7121... s
115 4016... 914582
: 842886
17 3105 4. —
157869 .... 71696
RO , 65558
19246..... | —_—
19234004, 6:38
510
468
51
47

(4)
All
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All the other contra@ions propofed in the divifion of inte-
gers may be very propetly applied here.

Cafe 2. When the dividend contains a fingle repetend, and
the divifor is either a fingle terminate digit, or any number
of terminate digits, the quotient will either repeat a fingle
digit or compound repetend, commencing gencrally where
«the repetend is firft taken down.

EX A MPLES

8)79.26 6)3076..1... : 7)51.2
9.908;; ? 512.685i 7.317466

2. When the divifor is only a {ingle repetend, and the di-
wvidend either a terminate number, or contains a repetend,
multiply the dividend by g, and point off the fame number of
integral places, which were firft given, the produét thus
qualified will be a new dividend.

Exam. 378.45 by .6 Or thus, 572.4 by .8

9 57-24 fubtralt +%.
6)340.605 8)s515.16
567.675 64395

. If the divifor hath terminate numbers joined to the re-
petend, fubtradt the terminate part of the divifor from the
whole divifor, — prepare the dividend as before, and work
by the new factors. ” |

N 2 Exan.

125
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Exam, 486 8567 28 33 728.5
48 \ 856.728 3 | 72.85
438 7710 s52(1760.4 3.0 |655.65
438 —
21855
3330
3066
2645
2628
1752
1752

————

4. When both fa&ors, ‘or the divifor only, confifts of
compound repetends, fet the divifor ‘and dividend under
themfelves, fo many places forward, ‘as there are places in
‘the repetend of the divifor; fubtra&t them, and the remam-
ders will be refpectively a new divifor and dividend.

EX AMZPULE S

111.8'\ 243.306 587645 \ 411351.9
11 243 587 1 4113
111.87 24.3.063(2.1.75 58705.8/ 410940.6(7

223 74 410940 6
1933 ()
11 187
8 1360~
7 8309
30510
22374
ﬁ‘8136’l
APPLI-
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‘ALPPL“TCATE"QUES‘TIONS in "D'ECIMAL ‘FRACTI‘ONS.
1. What is the decimal ﬁiﬁ’ercnce betwixt L. 1, and

135, 44d.?
5. d. 1.000
13 4 = o0.666

.333 Anfwer,

2. What s the {quare content-of-a room, 15 feet 6 inches
by 14 feet g inches?
3)14.75
15%
221.25
7°375 )
f.

- 228.625 = 228 7%

3. What is the folid content of a box 5 feet 4 inches
“dong, 4 feet 310 inches broad, “dnd %4 feet 8'inches thick ?

4-8333
5%

24.1666
1.611¢
25.7777
3%
77-3333
8.59.25_
+8.5925
kel prerrieciBan .f z-'
944185 = 94 5

4. What
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4. What is the tunnage of a bale g feet g inches long,
5 feet 3 inches broad, and 5 feet 6 inches thick ? ‘
975 |
74

68.25
2:4375

70.6875
N 5-5‘

3534375
3534375

4.o)3§8.78125 folid content.

P p—————g =ttt

.9.71953125 tunnage.

5. A piece of cloth,” confifting of 25 yards, is valued at
L.23:17:5;; how muft one yard be valued at that rate ?

25-5\ 23.872916

517 4774583

I ——— g pesetarecteay

9361927 = 18 s. 8%d.

6. What coft 22 cwt. 3 qrs. of fugar, at L. 3:17: 6
~ per cwt? . v

3.875
22%

7750‘
7750
85.25

1.9375

66875

22 cwt.

i

A M™

224 = L. 88 :3:1f.

Il

88.15625

7. Divide
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7. Divide L. 875 : 14 : 6, ﬁxﬁong A, B, and C, Whéréof
let Ahave}, B}, and C 4. o
3= 75
= 375

5)1.725 —875.725

——————————
am——

-345 |175-145
.069 35.029(507.6666 X

.75 =380.75 =A’s fhare..
% .375=190. 375=B’s thare.
6

345 =304.6 =C’sfhare.
52(} 875.725 Proof.
483 .

460

414

46 ad infinitum.
t5. 3. dwt.

8. What wilt 46 8 16 amount to at L.7:8:6pertb?

0)46.74 = the weight.
¥ 7.4 = L. 7, 8s.

e as——
————.

18.69.:9,3
327.1333
For 6 ds. 1 1683

W a— —————t

346.995 = L. 346: 19: I0f.

Demonfiration of the laft contraction after divifion of integers,
promifed in this places

The fum of 1, 10, 100, 1000, &'c. continued to any
number of terms = 1, the firft term; as often repeated as the
‘number of terms to be added : Thus, 1410=11, and I+
104100=111; and 14-104+100+1CO0=1111, as1s opvxous
from the nature of numerical notation, Therefore, -if any
number,
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number, as &V, is multiplied by a feries of equal figures,_as
fffs @e. the firlt produ@ by £, in the place of units, will
be f N, or 1 f N; the next produ& by £ in the place of
tens, will be 10 f N, the next 100 £ N, & ; and the total
product of the whole multiplication will be 111 N, accord-
ing to the number of places in the multiplier. If 1, 10, 100,
1000, is divided decimally by g, the quotient-figures will, be
X111, continued to the number of periods in the dividend,
thus, 2—=1111, and 42=1.1111, and *22=11.1111, ftill Jea-
ving 1 of a remainder, and the quotient continually repéating
1. . Therefore, f¥N=.1111 f N;. and, if we compare the

two expreflions, 1_91 1 fNand 1111 f N, & we will find
they may be made equal, by placing the decimal point after
the thixd. figure, in the laft, thus, r1t.xx1, &, and then
fubtralting 111 from the decimal parts; the laft, as well as
.the firft, will be equal to the total produét required. That
is, fN—.1111 fN=111 fN =1, the total produét.

For let the mﬁltiplicand N = 784
The multiplier f = 333

Therefore f N = 2352

ir fN=FfN = z,éi.jggg, &',

111 f N the difference de-
duced from the right hand = 2613

A ——

261072 = T, the total produét.

g . .

Note, The figure 3 repeating equally in both on the righ‘t
hand, and making no difference, is not to be fubtratted.

THE
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P AR T IL
Tue ELEMENTS or ALGEBRA.

INTRODUCTION.

ﬁ. LGEBR A is the art of reckoning by fymbols, or a

~ fhort and concife method of reafening on the va-
| - rious _relations of numbers and quantities to each
other, by the help of letters, or fuch other charalters, as the
algebraift thinks moft convenient to adopt. \
By algebra are refolved, in a method of reafoning which is
clear and conneéted, and founded on felf-evident principles,
many obfcure queftions in arithmetic and geometry, and from
thence theorems deduced, which hold univerfally with refpe&
to problems of the fame nature. Hence it is called by fome
the new analyfis, by others fpecious arithmetic, or numerical geo-
metry, becaufe it is equally conneéted with both, and extends
not only to abfira& numbers, but alfo to lines, furfaces, and
folids. "It is not intended in this place to confider algebra
in'its full extent ; what is precifely necefliry for conduéting
the arithmetician fcientifically through the whole of mercan~
tile computations, thall be reduced to a few plain and intelli-
ﬁible rules; by the help of which we fhall be able to demon-
{trate the reafon of the moft complicated operation that can
“‘oceur in arithmetic, with greater perfpicuity and elegance,
than from principles purely arithmetical. At the fame time,
in the courf of this work, we will not make ufe of algebraic
‘demonftrations, but where we cannot otherwife do juftice to
‘the fubje@, that the reader’ may have an alfernative, if 'his
time fhould not permit him to ftudy this part'of the treatife.

Vo L. O "CHAP.
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CHAP I
NOTATION or ALGEBRA.

NY fimple number is reprefented by a fingle letter,
A and, for diftinctien’s fake, numbers that are known,
and given in a queftion, are generally exprefled by confo-
nants, and numbers that are required are exprefled by fome
of the fmall vowels, Compound quantities are reprefented
by two or more letters joined together ; the fum of two or
more numbers is exprefled by the fign 4 conneéting two or
more letters together, as a+4-5 means 2 and 4 added together ;
a+e+b means the fum of a and ¢ and 4 added together. The
difference of two numbers is noted by the fign —: thus a—&

fignifies the difterence of @ and 4, or what 4 wants of being’

equal to @. The product of two or more letters is exprefled
by connefting them together in the form of a word, as
ab=axb ; abc=axbXc; that is, the continual product of a, &,
and ¢. The quotient of two numbers by divifion is exprefled
like a vulgar fraltion, with one letter reprefenting the divi-
dend above thé line; and another below it reprefenting the
divifor, as - fignifies the quotient arifing from 4 divided by
b, or a+b.” "The fquare of any number or quantity is re-
prefented by a letter doubled, as aa, or its’power noted above it
thus 4*, each of which notations exprefs the fquare of 4, or a
fquare. The cube of any number or quantity is reprefented by
tripling the letter, or noting its power, as aaa, or a%; the
biquadrate thus, aaaa or a*, &fe. ‘The fquare root of any
humber is thus noted /37, the cube root 4/3, the biqua-
drate /37, &5 as 4/3 136 is to be underftood the fquare
root of 186 ; 43727 ¢ is to be underftood the cube root of 27 ¢.

OBSERVATION.

The charadters 4+ and — in algebra import fomething more
than fimple addition and fubtration, as in arithmetic: + is
an affirmative or ‘pofitive fign, expreflive of real exiftence;
and when it is put before any quantity, it is to be underftogd
that that quantity is of a real and pofitive nature; whereas -
is:the fign of negition, or negative exiftence, denoting the
quantity to which it is prefixed to be lefs than nothing. ~
- Though no realbody or fubftance ‘can properly be f”BPO&

‘ - | - T fe

132
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fed to be lefs than nothing, yet quantities, whereby the dif-
ferent degrees of qualities are eftimated, may eafily be con-
ceived to pafs from an exiftence through nothing into nega-
tion. ‘Thus a merchant’s ftock was at firft 1000 /.. incum-
bered only with 50/ of debt, then his neat ftock was
1000~50; but in the courfe of trade he met with misfortunes,
which raifed his debts to 1000/. and his fubje¢t when col-
le€ted together amounted to no more than 1000/ and in
this cafe he is juft worth nothing: unwilling, however, to
give up his trade, he ftruggles hard to preferve his credit for
another year, and then, upon examining his books, finds he
was {till 1000 /. in debt, and no fubject to pay it, and in this
cafe he is 1000 /. worfe than he was the preceding year, and
at that time he was worth nothing, confequently he will be
at this time 1000 /. worfe than nothing. Wherefore, as af-
firmative and negative quantities are contrary in their nature,
they are likewife contrary in their effe&ts; a'confideration,
which, if properly attended to, will obviate all the difficulties
that may occur in the application of thefe figns ; for the re-
fult of working by affirmative quantities is, in every opera-
tion, obvious, and therefore like operations, where the quan-
tities are pegative, may be known by the rule of contra-
ries. ‘
Where there is no fign prefixed to a quantity, the quantity
is always underftood to be affirmative, and if there is no nu-
merical coefficient before it, unity muft always be under-
ftood ; thus 3a fignifies 434, and a fignifies +1a; but the
fign of a negative quantity is never omitted, nor indeed the
fign of an affirmative one, excepting when fuch an affirmative
quantity is confidered by itfelf, or happens to be the firft in a
feries of quantities fucceeding one another.

CHAP IL
ADDITION or ALcesraic QUANTITIES.
1. DD homogencous quantities according to their

"\ number.
EX A MPLE S
(1.) (2:) (2.)

at+ata=3a 27a+3a=30a 454 3b4+-56=125

O 2 2. Heterogeneous
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2. Heterogeneous or different quantities, exprefled by dif-
ferent letters, are added by conneéling them with the fign +.
Thus 4 and 4 and ¢ are added a+4b4¢, &e. '

3 When the quantities to be added have like figns, the
fame fign is to be retained in the fum. o

EXAMPLES

(1) (2.) (3.)
+30—46 15c+5b—4a 43a+56
+7a—5b 16c+36—3a 37a+13

10a—gh 31c+86—7a '89a+69 |

In this cafe it is plain, that one affirmative increafed by
the acceflion of another affirmative, muft make a greater af-
firmative, in the fame fenfe that a ftock of 1000/ increafed
by a legacy of 500/ would in this new ftate be worth
1500 /. ; and that onpe negative increafed by the addition of
another negative muft make a greater negative, in the fame
fenfe that the lofs of 1000 /. followed by another lofs of 5004/
would increafe the Jofs to 15002

4. If the quantitics to be added have contrary figns, the
onc affirmative and the other negative, the fign of the greater
quantity muft be prefixed to their difference. -

"E X A MPUL E &

+86 +2a +37d +a
—36 —9a —14d —a
+50 —7a +23d o

In this cafe it is plain, that the fum of the quantities muft
be found by fubtralting the lefler coefficient from the greater,
and prefixing the fign of the greater quantity ; for let +374
reprefent 37 /. which a man hath in. his pocket, and —19a
19 /. which he muft pay outtof it, he will after all have
+18a : but reverfe the ‘cafe, and fuppofe he hath only +19#
to pay —374, he will then have —18z or 18 /. fhort of his
fum. A ' ‘

From thefe four cafes may be deduced one general rule for
addition of alpebra, wiz. Add like figns, and retain the fame
ficn in the fum; but fubtra&t contrary figns, and keep the
fizn of the greater. '

EX A M.
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EXAMPLES

4a—8b 4b+3c et b b
| a+9b ‘ 26— ¢ a+2b’ bf-—zc
 sat b 6b+2¢ - 4at3b 26—3¢

CH AP IIL
SUBTRACTION or ArceBraic QUANTITIES.

difference .of their coefficients, as

I. HOmogcneous «quantities are fubtracted by taking the

sa—3a=24. 76—6=70 and 86—b=7b

2. Heterogeneous quantities admit of no other fubtrattion
but the fign —, as the difference betwixt ¢ and 5 would ftand
a—b upon the fuppofition that « is the greateft quantity.

3. If quantities have like figns, their difference retains the
fame fign.

4. If a greater quantity muft be taken from a lefler, to
the difference betwixt the quantities prefix the contrary fign.
Thus if it were required to fubtraét +5b from 4256, the re~
mainder would be —34. For fuppofe a man owes me 2 /. or
2b, and I owe another man 5/ or 54; it is plain, that the
difference betwixt thefe fums is a debt upon me, for which I
have nothing equivalent, and therefore I am 3/ or 35 worfe,
than nothing: for had the fums been equal, I thould have had
nothing in reverfion, but then the firft 3/ or 36 [ ever got
fthould have been my own; but whilft lam 3/ or 35in
debt, I muft get 37 or 3) before I am even with the waild,
and therefore in evéry acceptation in this cafe the remainder
is a negative quantity. Befides, for a proof of {ubtraction,
~+56—36 being added together will be found =+25.

5. When the quantities to be fubtradted have different
fizns, add their coefficients, and to that fum prefix the fign
of the minuend, which will exprefs the difference. From
+5a if it was required to fubtra@ —34, the remainder would
be +8a: bat if it had been required to' take 454 from —34,
the remainder would be —82. Hence to fubtraét a negauve
is the fame thing as to add an affirmative, and to fubtract an

| ' ' | - affirmative
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affirmative is the fame thing as to add a negative. For in the
firft inftance, if I am in pofleffion of g4, and indebted in 34,
fhould that dcbt be forgiven, | am certainly 34 better than
when it ftood agami’c me; and in like manner, if I am in-
debted in 5a, reprefented by —52, and have only 34 to pay
it, thould thefc 34 be loft or tiken from me, I am certainly
32 worfe than I was in my former fituation,

EXAMPLES of compouNp QUANTITIES.

From 12x46a—4b—12¢  ~—7e—5f
Take 2x—3a4-4b— 5c+6d—7e

Rem. 10x4-ga—86— 7c—6d --5 f

F 2x+6a—42—x 2 -éje—s f

If never a member of the fubtrahend is found to be of the
fame denomination with any member of the minyend, changc
the fign of every member of the fubtrahend, and then add it
to the other; as if §c—6d4 was to be fubtra&ed from 34—45,
the remainder would be 3a—4b—-5c+6d

C H AP IV

b

MULTIPLICATION 65 ALGEBRAICQUANTITIES.

IN multlplymg quantmcs, it muft be obferved ‘that like

figns, whether affirmative er negative, producc +, but

different figns produce —.

Kauppasivistyksen muisti -

EXAMPLE S.

FbXAc=+be —bX—c=+bc —bX+tc=—be

OBSERVATIONS.
1. That 44 into 4 muft produce +b¢, is felf-evident : for
inftead of the letters let us take +4 and +3 for a multiplicand

and multiplier, the product in this cafe muft be g-+4+4=+12;
wherefore 43 into +4 muft likewife give +12.

2. —b into —c=+bc. For aflume the fame figures 3 and
4 with neoatxve figns, then muliiply —4 -into 3,0 and —3
f'xrcefﬁvely, and the produ&@s will be in arithmetical progrei-

2007

fion ;
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fion; but the two firft produéts are —12 and o, and the third
produ@ will be +12.

3. +b into —=~bc. For if the produ@t were 45, it
would be the fame with the product of 44 into +4¢, which
would be abfurd, But further, fuppofe 2 man 10/ in debg,
and without any fubjet to pay it, his worth may be exprefled
by —10, i.e. 10 worfe than nothing; the double of —10
would be —20, the triple would be —30, &, according to
any multiplication whatever. Therefore —10%X+2+43, e,
by any multiplication whatever muft give a negative produd.

EXAMPTLES.

(1.) (2.)
4 a+3 a—b
a— b a— b
—4ha—3hc — ab+tbb
+3ac-+4aa aa— ab
4aa+3ac—4ha—3he - aa—24b+bb
(3) o (4)
a+b a+b
a=b- atb
—ab—bb +ab-bb
raatab +aat-ab
taa...—bb ~+aa+2ab4-bb
(5)
6x — 72 — 85
2% — 3a + 4b

12x% —14ax—16bx+21a0+424ab—32bb
- —18ax424bx —28ab ‘

- 12xx—324x+ 8bx+21aa— pab—32bb

A dath over two or more quantities imports, that all thofe
quantities are’to be confidered as conftituting one compound
quantity. :

OBSER-
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O BSERVYVATTION

From this rule there may be very naturally deduced the fol-
lowmg theotents.

1. Exam. a+b into a—b produceth aa—bb. Hence the fum

and difference of any two numbers being multlplled together
will give the difference of thefe fquares, “and vice verfa.

For

- 4X4=16
2X2= 4
Di&'. 2
Sum 6

D d

12 the difference of the fquares.

Produ& i3 of their fum and diﬂ'erencea

2. Exam. 4 a¥b into a+b produceth aa42ab+4b6. Hence,

if a number be refolved into any two parts whatever, the
fquare of the whole will be equal to the {quare of each part,
and the double retangle, or produc of the multiplication of
thofe parts added together. Thus if the number 10 be re-
folved into 7 and 3, 100 the fquare of 10, the whole will be
equal to 7X7+3X34+7X3X2, which is the fquare of each part,
and double the prodult of the parts.  Eucl. book 2. prop. 4.

. Exam. 2. a—b into a—b produceth aa—2ab+bb. Hence,

if from the fum of the fquares of any two numbers be {ubtracted
the double product of thofe two numbers, there will remaint
the fquare of their difference. - Thus in the mumbers 7 and 3,
7X743%3=58 and 7Xx3x2=42 but 58—42=16=7-3%7—3,

2. 6. 4X4.

ucl. 2. 7.

CHAP W

DIVISION or ArceBRraic QUANTITIES.

T

O divide fimple algebraic quantities, divide the coeffi-
cient of the dividend by that of the divifor, when

poflible, and then put down after the quotient all the quan-
tities in the dividend that are not in the divifor; and for the
fign to be prefixed to the quotient obferve the rules in multi-
plication, fince the quotient ought to contain a quantity,

which being multiplied into the dmfor, will produce the di-
vidend.

Kauppasivistyksen muisti -
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E X A M P‘L E S.
(1.) (2.)

4b)—8bc f—2c 4a)24abc6be
+44 ( 4a
—8b¢ Proof, , 24abe Proof.
(3) (4-)
36)18bc /6 4a)12abc ( 3bc
( 36 4a
184¢ Proof. - 12akc Proof.

2. When the coeflicients are incommenfurable, or the
quantities heterogeneous, place the divifor below the dividend
in the manner of a vulgar fraltion; as

b 176 sab Qxm

P——t —— s — —

a_ 9(1 7d 7)(7/1

CHAP VI
ALGEBRAIC FRACTIONS.

Rations in algebra are managed in the fame manner as

1 in arithmetic, in their reduétion, addition, fubtraction,
multiplication, and divifion; with this difference only, that
the operations in the one are numerical, and in the other al-

gebraical.
E X A MP L E S

b .
1. Reduce %;- to their loweft terms.
JC !

Here 24 is a common meafure for both numerator and de-
nominator, and therefore when they are both divided by 24,

the quotient will be 2 ————-677 but exprefled in lower terms,
3¢ ¢

Hence it follows, that whenever a common letter or fa@or is
to be found in every member both of the numerator and de-
nominator, it may be cancelled every where without aff.&ing
be
the value of the fration ; thus the fraltion -(T_t——, expunging
b
¢, becomes ——+——- but if there be any one member wherein

the fattor is not ccncerned, it muft not be expunged at all.
Vor. I. P 2. Reduce
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2. Reduce 2 _;_’_ £ to one common denominator.
aX3X4=12a
bx2X4= 86> Numerators.
cX3X2= 6¢c)
2X3X4=24 Common denominator.
2b | 35 3aX3b=9ab
3 Add 3a and 4a 44)(2528(15
—;;25_176
3aX4G="124a2 12
4
“ 4 axsd=5da.
4. Subtralt — from P 4ax2d=8da
__-?,:z_l:z—_ga
2dX5d="10dd ~1od
. 4a . 4ba 44X 4ba=16baa
5. Multiply 5 into ~3 o X7d =531
b .
6. Divide — by +- .f.).f’. _a
4 ¢ 46/ 4d\ 16bd

CHAP. VIL
INVOLUTION NumericaL and ALGEBRAICAL.

Nvolution is the raifing of a quantity or number to any

affigned power, and is performed like multiplication, the
multiplier always continuing the fame. Hence, when a
quantity or number is faid to be raifed to a certain power, it
is multiplied into itfelf as often as the power to which it is
raifed exprefleth.

Thus when 4 is multiplied into igfelf, it becomes 16, which
is the fquare or 2d power of 4; when the fquare 16 is mul-
tiplied into 4, it will produce 64, the cube or 3d power; and
when 64 is multiplied into 4, it will produce 256, the biqua-
drate or 4th power; and that multiplied into 4 will produce
1024, the furfolid or 5th power, &,

In like manner, aXa=aa or a* ; a*Xa=aaa or a3 ; a¥Xa=a*;
and @*Xa=aaaaa or a*, &c. To exprefs the power by a digit
1s
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is no doubt the beft method of notation, as it is fhorteft, and
the power difcovered by its index at once, without the trouble
of numbering the repetitions, which in the other cafe is un-
avoidable.

-Examples of roots raifed to the 3d power.

4a 5b
44 56
16a* fquare. 255*
4a 56
644* cube. 12563

a+b a binomial root,
a+b

a— b a refidual root.
a— b

a*+2ba+6* a*—2batb*
a+b a—b
a3 +3ba*+-3bba+-b3 a’—3ba*-+3bba—b3

CHAP VIIL
EVOLUTION orf ALgeBrarc QUANTITIES.

Volution reduces any given power back to its original
quantity when poffible. To do which, it muft be ob-
ferved, that fome quantities are rational and have roots ; but
there are others furd or irrational, whofe juft root cannot be
extradted. ln the firft fpecies of quantities, confider what
quantity involved or multiplied into itfelf as often as the index
reprefents will produce a quantity equal to that given, and the
quantity found in this manner will be that required. Thus,
fuppofe it was required to extral the root of @*, it would be
aXa=a*, confequently @ is the root required, 1n the fame
‘manner a is found to be the root of a3, for aXaxa=a’. In
the fame manner 814* will be found to proceed from gd, for
9dxgd=81d>.

~ Thus likewife will @ be found to be the cube root. of a3,
for axaxa=a3, 4a the cube root of 64a?, and a the biqua-

drate root of 4%, ‘
P2 If
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It the fquare root of a*4-2ab+4* was required, it would
be found to be a+d; for a+bXatb—=a*+24b4b*. In the
fame manner will a—& be found to be the fquare root of
aa—2ab-+-0*.

In this manner likewife may lLe found the roots of higher
powers, as a3-+12ba*-+3bba+b3, whofe root is a+b.

In furd or irrational quantities, the roots are fignified or
denoted by the radical fign prefixed thus, v/35. V31254
472 1s the fquare root of thofe quantiries to which the
fign 427 is prefixed; and 43 I4-11 A/ 3:45+a? is the cube
root of the quantities to which the fign 437 is prefixed.

CHAP IX
"Or SURD QUANTITIES.

I. IF the given furd quantities are heterogeneous, they

are added by conneéting them with the fign +, and
fubtrafted with the fign — 5 as &/T5 +4/3¢ exprefieth the
fum of thefe two {urd quantities, 436 —+ 34 exprefleth the
difference of the furd quaptities on cach fide of the negative
fign.
2. When they are homogenecus, they are added and fub-
tracted according to their number; as 4433+ 873 =12¢/37,
and gv3G— 3v36=0+/3G, U

3. Surds are fometimes multiplied and divided by the figns

X and -+ connelting them, 4/35 X4 27, OF 4/ 3) +42¢; and
fometimes by muliplying and dividing the quantities them-
filves, when it can be done, .and piefixing the radical fign
to the pmdu&, or quotient, as 4/3,pX20 212) =4 3120b% ;
or /i1 X3 a =V Taby and A1V 1=V g and &/ Galb
- N =N T3h, e

Surds are involved merely by removing the radical
fion; thus to fquare 4/3G, take away the fign 437, and
there is left & =the fyuare of #/7G.  To cube /3¢, take ar
way the radical fizn 45, and there will remaln G = to the,
cube of 4553 and this holds good in all cafes, whatever
power is reprented by the radical fign,

CHAP
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CHAP X
RULES or EQUATION.

BY equation is to be underftood in general one expreflion
of a2 number or quantity made equal to another; thus,
4+6 =10, and 7—3=4; or gx6=54; or 12-+4=3. And
in the fame manner may thefe quantities a+b=G, or a—b=D,

or ab=P, or -%‘:(Q’,‘ e,

There is no queftion can occur in numbers or quantities,
but fome equation will arife from the very terms ot the que-
ftion, if they are intelligibly put: for inftance, fuppofe a
number was required, whereof 1 and 3 being added, the
fum would be 18. Let this number be reprefented by a, then
will 22 + 2 =18. Wherefore the equation here is ja= 18,
and from this equation the number is required. Again, let
the queftion be to find two numbers, the fum whereof is 24,
and difference 12.  In this cafe, one equation will be g4-e=
24, and another a—e=12; and {o there are two equations
given, and two numbers required. Hence arifes this general

R U L E

When the number of equations given in any queftion are
juft equal to the number of quantities required, and the one
equation no way inconfiftent with the other, the queftion is
truly limited, and capable of a folution ; but when the num-

er of equations given are not fo many as the numbers re-
quired, the queftion is ambiguous, and admits of various
anfwers. If the number of equations given exceed the num-
ber of quantities required, and if any one of thefe equations
is found inconfiftent with the other, the queftion is impof-
fible, and can have no raticnal anfwer.

Rules for refolving Sfimple 'equatiom.

1. To letter a queftion, or to reprefent quantities by pro-
per characters.

As this is in a great meafure arbitrary, or matter of choice,
we need only obferve, that in general given quantities are

reprefented cither by confonants or ablolute numbers, as they
he

Kauppasivistyksen muisti - 2007 Helsingin kauppakorkeakoulun kirjasto - Helsinki School of Economics Library



The universal accountant and complete merchant I/Gordon, William 144

118 Or ALGEZBRA. Part I11.

liein the queftion; and quantities required, by fome of the
fmall vowels, one or more as there is occafion, '

2. To ftate a queftion, or, in other words, td raife an
equation.

The nature of every queftion muft be well confidered ;
given and known quantities diftinguithed from fuch as are
‘required ; numbers are to be added, fubtratted, multiplied,
divided, or involved exaétly, according to the conditions of
the queftion ; and then one fide of an equation compared
with the other, which being done, the equation is truly
ftated. 'T'o make this flill plainer, by an example: Suppole
it was requjred to find a number to which X of itfelf being
added, 5 fubtratted from the fum, the remainder multiplied
by 10, and the produét divided by 4, gives 25 in the quo-
tient, ‘

For the unknown number put 7, and for the given quo-
tient put D, The other members, being but fmall, may be
taken abfolutely as they lie, or reprefented by letters; but in
this inftance, let théem be taken abfolutely as they lie. 'T'hen
by confidering the queftion, the following equation will oc-
cur, a+is—sX10+4=9 ; which is ftating the queflion at
large. And the (ame may be abridged in the manner whi
the figns of addition, fubtraction, multiplication, and divi-
fion require ; thus, e43s=%a, by fubtralting 5, it becomes
$a—s5, which, multiplied into 10, it becomes Pa—50;
and this being divided by 4, it becomes 123¢—50_ ¢ And

thus will the equation be ftated and properly afbridged.

3. To.reduce an equation.

After the queftion hath been properly ftated and abridged,
the equation muft be reduced, by bringing the unknown
quantity @, and its coeficients, to one fide, and the known
quantities to the other : for this purpofe, obferve the follow-
ing cales.

Cafe 1. When a—b=G, reduce by addition, fince equal
quantities added to equal quantities give equal fums; & add-
ed to both fides gives a=G-+0.

Cafe 2. When a+b6=G), reduce by {ubtraltion, fince equal
guantities taken from equal quantities give equal remainders;
thus, by fubtra&ing &, it will be a=G—4.

Cafe
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Cafz 3. When =G, reduce by multiplication, fince e-

qual quantities multlphed by equal quantities give equal pro-
dulls ; by multiplying both {ides by &, it will be a=Gb.

Cafe 4. When ab=G, reduce by divifion, fince equal
quantities divided by equal quantmcs give equal quotients ;

therefore, dividing both fides by 4, we have a=-~ b .
Cafe 5. When 47 =G, reduce by involution; for fince

equal roots have equal fquares, cubes, blquadrates, &

wherefore, by fquaring, cubing, &Fc. both fides, we will
have a=GG, or a=G"*.

Cafe 6. When 4*=G, reduce by evolution; for fince e-
qual fquares, cubes, biquadrates, &c. have equal roots, by
extracting the root of each, we will have a=y/ G

By thefe fix cafes, founded on their refpe&nve axioms, all
equations whatever may be reduced ; but to fet the applica-
tion in a more practical point of view, let us refume the
equation I2Ta———50 =9,

Since one fide of the equation, where a the unknown
quantity lies, muft be divided by 4, in order to remove the
frattion, multxply both fides by the denominator 4 ; and then
you will have 1274—50=49; for not to divide 12fa—50 by
4, is the fame thing.as to multiply Q by 4.

Then feemg 50 is a known number, aFFc(‘,’ced with the fign
—, remove it by cafe 1. to the known fide of the equatnon,
and then we will have 12: «WA,Q;I—SO 3 and, in this cafe like-
wife, not to fubtra& 50 from 12%a, 1s the fame thmg as to
add it. But flill there is a fraction upon one fide ; where-
fore multiply both fides of the equation by the denominator 2,
and we will have 25a—*8Q‘+Ioo' Laftly, dividing both ﬁdg

by the coefficient of 4, viz. 25, we will have a= 82+'O’"

by which means the equation is not only reduced, but re-
folved ; for the unknown quantity a, by itelf alone, is found
equal to fuch as are known, namely 89=200=8x25, for

9 was =25 ; then 1ot 30 - 12, the number requxrcd
or the value of a,

25 a2l

CHAP
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CHAP XIL
PROBLEMS producing SimpLeE Equarrons.

Simple equation is that wherein the unknown number
or quantity « is found equal to known numbers, by
multiplication or divifion only, without the extraltion of
roots, as in the above example; or, if —3—:12, then a=4x%x

. . . . 12 .
12=48 ; or if 4a=12, then, by divifion, a=—=3, and it

will be the fame in letters for 73-: , therefore a=bg ; and
ab=g, therefore a:-%, &, |

Prob. 1. A man being atked how many bank-notes he
had in his pocket-book, made anfwer, If to what I have you
add as many, £ as many, and 73 more, I would then have
130 ; required the number he had?

In this problem there is only one number required, for
which put @, and there are two given, w/z. 130, for which
put 8, and 73, for which put B. .

Then, according to the conditions of the queftion,
a+a+ia+B=§ ; which, being properly abridged, will be
23a+B=S. E

Then remove B to the known fide of the equation by fub-
tra&ion, and it will be 234=8—B.

Take away the fraction by multiplication, and it will be
be 5a=28~-2B. But by divifion =228 ; wherefore 228

5
260, from which take 2B=15, and there will remain 2435,
which being divided by 5, quotes 49, the anfwer,

Prob. 2. A man fpeaking of his money, faid, that with
one half of his money he could buy a certain horfe, and had
he 30 /. more, he could purchafe three horfes of the fame
value; how many pounds had he ?

Here it appears that } ais the value of the horfe, and 4
the value of 3 fuch horfes, which, by the queftion, is =a+30.
‘T'herefore, to remove the fraftio.. by multiplicaiion, it will
be 2a4+60=34, and by fubtracting 24 from both fides, 60=a,
the anfwer required.

Prob,
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Prob. 3. A gentleman being afked how many horfes he
kept, made anfwer, For want of rcom in my own ftable, I
muft put 5 horfes in my neighbour’s ftable; but I am now
building a ftable twice as large, and then [ can accommo-
date. my own horfes and 5 of my neighbourls : You may find
out the number of horfcs I keep.

Here it is plain that 2—g= the number the ftable contains,
and 24—10=the number a ftable twice as large will contain,
which being 5§ more than the pumber the gentleman had,
the equation will ftand a+5=24—10; then, by adding 10 to0
both fides, a+15=24, and by fubtradting 2, we have 15=4,
the anfwer.

Prob. 4. A man meeting fome beggars, found, that by
giving 4 d. to each, he would be 4 4. thort of fervmu them
all, and by giving 3 d. to each, he thould have 4 d. over;
ICqUII‘Cd the number of beggars, and how many pence the
man had in his pocket.

Here two numbers are required, which et be reprefented
by a= the number of beggars, and ¢= the number of pence.

By the queftion it appears, that :-;ti“:_.dr and -?=3 the

. bl b
two given cquations. By the firft e4-4=4a, and e=4a—4 ; but
by the fecond e—4=3a, and &=3a+4 ; therefore, by comparing
both equauonq of e, it will be 4a—4=3a+4, and 4a=3a-+8,
and =8, and e=28. Anfwer.

Prob. 5. 'T'wo perfons, Aand B, were talking of their ages;
fays A to B, 7 years ago | was 1ui’c three times as old as you
were, and 7 years hence I fhall be twice as old as you will
be. I demand their prefent ages.

Let 2 and ¢ reprefent the prefent ages of 4 and B, that is,
let a=A and e-“.B ; then their ages 7 years ago were a—7 and
¢—7, and their ages 7 years hence will be a+7 and e47;
whence, and from the conditions of the problem:, may be de-
rived the two following tundamental equations :

a—y=e—7X3=3¢e—21, and

a+7=e4-7X2=20+14

From the former of thefe two equations, w1z, a—7=10—21,
we have a=36—14; and from the feccond equation a+-7=2¢414,
we have a=2e47; therefore ge—14=2¢47, fince both arc e-
qual to a; whence e=21, and 2:47;5 or a=49.

Vor. L Q A
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A’s age therefore was 49 years, and B's 21: For 7 years
before 4’s age was 42 and B’s 14, and 42=14X3; but on
the other hand, 7 years after £’s age would be 56 and B’s
28; but §6=28x2.

Prob. 6. A certain company at a tavern found, that when
they came to pay their reckoning, if there had been 3 more
in company to the fame reckoning, they might have paid
1 thilling apiece lefs than they did; but had there been 2
fewer in company, they muft have paid 1 fhilling apiece
more than they did: what did each pay, and how many
were there in company !

Reprefent the number in company by 4, and the number
of fhillings every one altually paid by ¢; now, if 4 perfons
were to pay 5 fhillings apiece, the whole reckoning would
be 4X5 : therefore if a perfons are to pay ¢ thillings apiece,
the whole reckoning will be ae thillings.  This being premi-
fed, fuppofe them now to be 3 more in company, then will
the number of perfons be 43 ; and to find what every parti-
cular perfon ought to pay in this cafe, the wholc reckoning

. e . . ae
ae muft be divided by @43, and the quotient will be el
every one’s particular reckoning : but, according to the pro-
blem, every one’s particular reckoning in this cafe would
have been 1 fhilling lefs than it altually was, 7, ¢, e— ;

ae . ..
therefore ——=¢—1. In like manner, the {fccond condition
f the problem gi thi ti % e T
o roblem gives us this equation \ e
the p g q » Ve Ty he

ae

firlt of thefe equations, viz. =1, being reduced, gives

. . ae . .
a=3¢—3; and the fecond equation, wiz. ——=e+1, being

likewife reduced, gives a=2¢4-2; therefore 3e—3=2¢42 and
e=5 ; wherefore 2¢+42, or a=gX2+2=12. '

Hence there were 12 in company, their reckoning came
to sxr2=60 fhillings.

Prob. 7. One lays out 2 fhillings and 6 pence on apples
and pears, buying his apples at 4 and his pears at 5 a penny,
and afterwards accommodates his neighbour with half his ap-
ples and ¢ of his pears for 13 pence, which was the price he
bought them at; I demand bow many he bought of each

fort ?

Put a for the number of apples, and ¢ for the number of

'PCQX’S?
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Then if 4 apples coft 1 penny, a will coft 3 ; and for the

the fame reafon e will coft 5 pence, and then we will
have 5+5=30 for one fundamental equation. Again, the
price of £ half of* his apples will be §; and the price of

. . e . a ¢
£=1% of his pears will be 75 ; hence we will have g+75=

13 for another fundamental equation.

Equ. 1. sa+4e= 600
2. 15a+8e=1560

Subtrac® the fecond equation from thrice the firft, and it
will be
Equ. 3. 4e=240
4. e= 60

Now, fubftitute 60 for ¢, that is, 240 for 4¢ in the firft
equation §e+4e=600, and we will have 5a+4240=600 ;
whence equation 5. a=72: therefore the number of apples
was 72, and the number of pears 6o : for #=136 apples at
the affigned price =9 4. and %°=20 pears at § for a penny

=4 4. ; but g+4=13.

Prob. 8. Three men had each a certain fum of money ; 4
and B together had 161, ; B and C-together had 27 4,; 4 and
- C together had 25 /. ; how much had each ? o
Here three numbers are required, a,¢,y, and per queftion
a+e=16, and confequently e=16—a; 2l{o per queftion e+y=27,
'confequently €=27—}. By comparing thefe equations of ¢, it
will be 16—a=27~-y, and 16—a+y=27, and y—a=27—10=I1,
and y=114+a. Lajlly, per queftion a+y=n5, and y=25—a.
By comparing thefe two equations of y, it will be =114-a=25
—a, and J1+24=25, 20=14, a=7, ¢=9, and y=18.

CHAP XIL
Or DIRECT PROPORTION.

Y Euclid, four numbers or quantities are proportional,
when the firft hath the fame ratic 1o the fecond, as

the third hath to the fourth; or, in other wgrds, wl}en the
ficft contains the fecond, or is contained therein, fo oft as the
Q2 third
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third contains the fourth, or is contained therein. Thus

3:G::0:18, and 6:4::12:8, becaule in the firft, 3 is as of-

ten found in g as 6 is found in 18; and in the fecond, 6
contains 4 as often as 12 contains 8. From this idea of pro-
portion it follows, fi/2, That if four numbers are propor-
tional, and expreflcd by thefe four letters, A:B::C:D, the
quotient of the firft divided by the fecond, is equal to the
quotient of the third divided by the fourth : and this expref-
fion is univerfally true _}j.:?()“_, as may be obferved in any
rank of four proportionals whatever: thus, if 4:5::12: 15,

then $=1%; if 6:2::12:4, then S='7, &¢. Secondly,
It is alfo true, *that the quotient of the fccond divided by, the
firft is equal to the quotient of the fourth divided by the

. . R D 2 2 b
third, 2 e = for j=1 “yand 2= %5, &9, Thirdly, When

it happens in any four numbers o- quantiiics that the quo-
tients are equal in this manner, thefe four numbers or quan-

‘. M C ; . ..
tities muft be proportional: thus _;_;:-5., therefore A:B::

C:D. FPourtlly, If four numbers are proportional, the pro-
dult of the cxtremes will be equal to the produé of the
means : for if AIBIICID), then as before .;;i:—;—, multiply

~

cach fide of the equation by B, then A::gl—()i; multiply each {ide

by D, and then AD=BC, the prodult of the extremes = the
product of the means. Fifthly, If in any four numbers the
product of the extremes is equal to the product of the means,

thefe four numbers are proportional : for if AD=BC, then by
c

divilion A:El—(j, and again by divifion —‘Z-:::-D_; therefore A:
Bi:C:ID. S8ixtlly, If three numbers are proportional, the
produt of the extremes is equal to the {quare of the means :
for if ATBIIBIC, it will be AC=BB by the fourth; and if
AC=BB, thcnby the fifth it will be ABIIBIC,

Prob. 1. Three numbers being given to find a fourth direét
proportional,  Let the number fought be 2, and the three
given numb rs B,C,D. Then BIC::D!a; thercfore the
product of the extremes will be equal to the produét of the
means Be=C1). Divide both fides of the equation by B,

and then a:.CBf, the produft of the fecond and third divided

by the firft.
Prob,

150
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'Prob. 2. Two numbers being given, to find a third propor-
tional, put BC the two given numbers, and 4 the third pro-
portional, then B1C1:Cla; and-as before B¢=CC ; dividing

both fides by B we have a:%g-, the fquare of the fecond di-
vided by the firft.

CHAP XIIL

Alternation, Inverfion, Compofition, and Divifion of
- Proportion.

W,”Hat Euclid demonfirates, book 5. concerning propor-

tional quantities, as far as relates to numbers and quan-
titics that are commenfurable, may be demonftrated alge-
braically from what hath been faid in the laft chapter. Fir/d,
If A:B1:C:D, then by alternation it will be AICIIBID;
becaufe in the laft as well as the firft the product of the ex-
tremes is cqual to the produd of the means, viz. AD=CB.
Secondly, Tt will be by inverfion D:C::BIA ; for in this alfo
DA=CB. Thirdly, It will be by compofition D+C:C::
B4A:A; for fince AD=CB, add AC to both, and then
AD+AC=CB+AC. But the firft of thefe is the product of
D4+CxA, and the fecond is the produét of BAAXC. Fourthly,
It will alfo be by divifion, D—C:C::B—AA ; for AD=CB,
and by fubtra&ing AC, it will be AD—AC=CB—AC. But
the firft is the produé of D—CxA, and the fecond is the pro-
du@ of B—AXC. In like manner we may demonftrate pro-
portion converted, alternately compounded or divided, &e.
by the fame principles. - ’

CHAP XIV.
COMPOUND PROPORTION.

F A:B::C:D and E:D::F:a, then it will be as AE:
the produ& of the firft two antecedents, :B the firft
confequent ; - .CF the produé of the fecond two antece-
dents, :a the fecond confequent. For by the Airft ATBIICID,
hence AD=BC; and by the fecond, E:D:IFia, hence
Ez=DF : therefore the produés of thfe equal quantities
A will
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will be equal; that is, ADXEa, or ADEs=BCxDF, or
BCDF : divide both fides by D, und then AEa=BCF; there-
fore AE:B.:CFla. 9, E. D.

If therefore five numbers are given, iZBZ .C, to find a4, the

) F
fixth direct proportional or anfwer required, it is plain, that
a is found by multiplying the antecedents together, then mul-
tiplying the produét of the fecond two antecedents by B, the
fecond term of the proportion, and dividing by the product of
the two firft : for fince AE:B::CF .a, it will be AEa=BCF
BCF

and = AFES and however many antecedents there may be,

the operation will ftill be the fame, which might be eafily de-
monftrated from the fame principles.

CHAP XV.
RECIPROCAL, or INVERSE PROPORTION.

IF two reftangles, as thofe in the margin, are equal the -

one to the other, but differing in —B
length and breadth; or, which is the
fame thing, if any two produéts are e-
qual the one to the other, as 8X3=6X4,
in letters Ly=IB: for, as the length
of the longeft reftangle 8, or L, is
to the breadth of the fhorteft, 4, or :
b; fo reciprocally is the length of the 3
thorteft 6, or /, to the breadth of the
longeft, 3, or 4. Hence as L:B::/:B. Here the firft ante-
cedent, and the laft confequent, are found in one and the
fame reGangle, or produt, as are the firft confequent and
Jaft antecedent found in the other. If this proportion is in-
verted in fuch a manner, as to take the firlt antecedent and
firft confequent in one number, and fecond antecedent and
fecond confequent in another, inftead of direct proportion,
we will then have inverfe proportion, and no longer will the

rodu& of the extremes be equal to that of the means; but,
in(tead thereof, the produét of the firft and fecond terms fhall
be equal to that of the third and fourth. 'T'hus directly
L:B::2b, but, inverfely, L14:21B.  Therefore, to find a
' fourth

152
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fourth inverfe proportional, we muft always multiply the two
firft terms, and divide their produ&t by the laft. For as

L:b:.0:B, and Lb=lB, and *Ifli::B. Hence it is obvious,

that the inverfe rule of proportion may be made dired, or
the dire¢t rule of proportion may be made inverfe, only by
changing the order of the terms.

CHAP XVL

To turn Equations into Analogies; or',\The‘appli-
cation of Algebra to the varieties in Proportion. -

Prob.1. WO merchants, A and B, had each a certain

ftock ; A’s ftock was toB’s as 2 to 3. By trading
A gained 3000 /. and B 3500 /. and then A’s fock was to
B's as 4 to 5. Required their refpective flocks at firft ?

For 3 put r, and for 4 put R; let A’s gain be reprefented
by g=3000, and B’s by G==3500, 4 in the fecond proportion
by ¢, and § by 2, and let the numbers required be 2 and .

Firft then a:e::7: R, per queition, and by mulnplymg; ex-

Cge . aRk
tremes and means, ¢R=:r, and dividing both by r; e=7, to

both add their refpedive gain, and we have, per queftion,
a+g:€-{‘+G2 :9-9, and by multiplying extremes and means,
aQrtg Qr=aRq+ Ggr, and by, tranipofition g,%‘——gq;::
a‘Rq——a.Qr; and dividing by the coefficients of a, it will be

=Gy

IRy Therefore, to find the value of a by the rule of

proportion, take the divifor gR—9Qr for your firft number,
the coefficients of 7, £9—Gy, and let r be the third ; fo fhall
the equation be refolved in this analogy, 2:1000:2:: 1000/
A’s ftock at firft, and e=1500/,

_ Prob. 2. If A works a garden in 18 days =¢, and B does
it in 28 days =T ; in what time will they do it toge.ther? -

Here time and motion being reciprocally propoerticnal, it
will be as ¢, A’s time, is toG= the garden ; fo inverfely is 7,
B’s time, to what he can work in the fame time ; that 1s, as
t:G:: fo inverfely T2tG, in \;v(?ich A’s work is G, and B's
work is ;—G Wherefore G+, both their works in equal

’ time
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time :#, the time in which they work ::G, the work of the
. . ] 2G-,.pme
garden : 4, the time required : that is G+~7-.- t..Ga; there-

oy t
fore, by multiplying extremes and means, Ga+ 7

Ga
=t ; and

TG 1t

TGa+tGa=TtG ; and a=TG 1= Tyt »
By which procefs it appears, that the queftion is to be re-
folved by making the product of both given times the divi-
dend, and the {um of both the times the divifor. Hence it
will be 18:28::46:103% inverfely ; or directly 46:18::28:

1033, anfwer,

Prob. 3. Three workmen could finith a certain piece of
work, as follows, wiz. A once in three weeks, B thrice in
eight weeks, and C five times in twelve weeks ; it is requi-
red to find in what time they would finith it working to-

gether?

Here the powers of the agents A, B, C are fuch as in the
times 3, 8, 12, refpetively produce effeéts, and it is required
in what time they will produce the effe¢t 1=4. It will be

a:ﬂ:ji‘%+;¢:§ of a week=6 days, 5% hours, &,

Prob. 4. How many ancres of brandy, at 30 s. each, may I
have in barter for 48 yards of cloth, at 10 5. per yard ?

T'o find by algebra how this queition, and all of the fame
nature, are to be ftated by the rule of proportion. Let N re-
prefent the given quantity of any commodity here 48, and
¥ its given value =10 5. per yard: let P reprefent the value
of the other commodity for which the firft is to be exchan-
ged, and @ the quantity required. ‘Then it is plain that
NV=Pa, that it is the quantity of the firft X by its refpec-
tive value == to the quantity of the fecond X its value.

N
‘T'herefore, a:"pV, and dire&tly PiN:.V.a, or, inverfely,

V:N..P:.a.

the an{wer.

In numbers, as 10:48:: fo inverfely 30:16,
And in this manner the arithmetician may ex-

amine, and prove the truth of the rule of fellowflip, alli-
sation, and other arithmetical operations.

Prob. s.

T here is a cup of gold, that weighs ten ounces and four fcore,

o

A filver cup, of the fame fize, vs;rcighs fifiy and no more;
‘I"o caft a cup of fixty-fix, mix’d metal, in that mould,
How many ounces muft I mix of filver and of gold?
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a+e=66=M, and e=M—a. G=9oS=50M=66; then, as

Mould. :
G:1 ::a:‘g‘, the part of the mould filled with gold, and as
Mould. .

8:1:: M—a:=5—, the part of the mould filled with filver;

which two parts added muft be equal to one whole mould;
that is,%.—+ﬂ£:—-—7:1 mould.  This equation multiplied
and brought out of f:‘a&ions will g]i&)jrg:;g—-aG+ﬂJG:sG,
and by divifion and tranfpofition, a=—;—5—, which gives
this analogy for a 1ft, GjﬁiNﬁ?Siigé {365

G—~S:G—M::S :¢
and fore 43:24 . ::59:3D

CHAP XVIL
ARITHMETICAL PROGRESSION.

Umbers in arithmetical progreflion are fuch as increafe

or decreafe by the fame com- {1, 2 %4 5 6 7 8, 9, e

3 7, 11, 16,19,23,27, 31, e
20, 18, 16, 14, 12, 10, 8, &,

mon difference, as in the margin.
In which it is eafy to obferve, that
any three numbers in this progreflion beifig equally diffant
from each other, or exceeding each other equally, the fum
of the extremes will be {till equal to double the mean or mid-
dle term. For, let f reprefent the firft, s the fecond, f the
third, let 4 reprefent the common difference, then fA-d=s,
and f424=¢, and therefore the three numbers will ftand £.
SHd f42d, the fum of the two axtremes, will be 2f+2d=
double /44, the mean. Alfo, if feur numbers are in arith-
merical progreflion, the fum of the extremes will be = the
fum of the means. For then the terms will be £, f4d, f424,
JS434, the fum of the extremes, 2/434= the fum of the
means. .

In any number of terms in this progreflion, the fum of the
extremes is equal to the fum of any two means equally di-
ftant from the extremes, as 2 4 6 8 10 12, 2-+12=4+10=6-+8.
For the difference of the firft and fecond being the fame with
the difference of the third and fourth, the numbers will {tand
thus: F.F44T ! T4d, in which F4+T4+4d=F4+4+T. And
hence the fum of any feries of numbers in arithmetical pro-
greflion is equal to the fum of the firft and laft added toge-
ther, and multiplied by £ the number of terms: For the fum

- Vor. L. R of
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of this feries being compofed of the fum_of the extremes and

me:ns, it is evident the number of extremes and means wilb

b equal to 4 the number of terms ; alfo the difference be-

twixe the firft and laft term will be equal to the common

differerice of each two fubfequent terms X the number of

terms —1; as 4, 7, 10y 13, 16, 19, in which 19—4=3X5.
From this it follows, that if the number of terms 1s exprefled -
by N, the common difference by D, the firft term F, the

lait term L, the total fum of the feries §; and if any three of

thefe are given, the other-two may be eafily found, without

a continued addi.ion of the terms, as appears in' the follow-

ing examples,

1. A nobleman gives a penny to a beggar the firft day of
‘th.c year, twopence-the fecond day, threepence the third, and
a penny more every day to the yedr’s end ; required how
much he gives the laft day of the year, and what 1s the total
amount of ‘the whole 7 '

Here is given F=1 penny, D alfo =1, and N=363, the
days of the year. To find L and §. Firft; L—F=PxN—1,
and L=DXN—1+F=165 pence given the laft day of the
year. ‘Then L+Fx=N=§, that is 365+1=366xL, or 182
=66795 pence, the fum of the whole feries =L.. 278 : 6: 3.

2% Suppofe 500 eggs faid in a ftraight line, at one yard’s
diftarice from each other, and the firft egg one yard’s diftance
from a bafket, into which a man muft carry them one by
'one ; required the number of yards he muft travel ? \

'Here F=3 yards, D gjfo =2, N=500; confequently, as
before, L=DN—14+F=2X499, or g98+2=1000 yards, and
S=LAF I that is; 1000427=1002X250=250500 yards in all.

C H A P. XVIIL
. GEOMETRICAL PROGRESSION.

. T Umbers in geometrical progreflion are fuch as either
increafe or decreafe proportionally by the {fame common
Fatio, as I. 2 4. 8. 16. 32. 64. &c. where the common ra-
tio is (2), each fubfequent term being double the preceding,
or ¥. 3. G. 27. 81. 243. &¢. where the ratio is (3), cach {ub
fequent term being triple the preceding, and the {ame of any
oiier ferics, whether increafing or decreafing.  In any feries
of
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of this kind, it s evident from what has been fuid of propor-
tional numbers in general, fir/?, That of any three numbers
of. this progreflion, the product of the extremes is equal to
the fquare of the means. .Secondly, 'Fhat of fout numbers:
of this progreflion, the produ@ of the two extremes is equal
to the produc of the two means. And, thirdly, Thatin any
feries exceeding four terms, the produ& of the means is
equal to the produét of ‘the extrewnes, equally diftant from
thefe means; as in 1. 2. 4. 8. 16. 32. where 1X32=2X16=
4X8 ; the ‘reafon of which is, becaufe thefe extremes and
means are propertional by the hypathefis, and confequently
by the general theorem their produ@s muft be equal. Itis
alfo evident, that in any feries of this kind, as the firft ante-
cedent is to the firft confequent, {0 is the fum of all the
antecedents to the fum of all the counfequents; as in2:4:
8:16: 32 : 64, whereas 2:4::24:4+8+16+32=064:
4+8+16+732+64=124; for it is plain, that as oft 2s the
firft antecedent is contained in the firft confequent, fo oft is
the fum of all the antecedents contained §n the {um of all the
confequents, Hence, if F reprefents the firft term .of any
progreflion, L the laft, R the common ratio, N the number
of terms, §the fum of che whole furies, if any three.of thele
are given, the other two may be found without a cantinued
aultiplication, divifion, or addition of the terms, as appears
by the following problem. '

Problem. In any feries of nuntbers'in geometrical continued
-progreflion, the firft term F, the number of terms N, and
ithe common ratio R being given, to find the laft term L, and:
the fum of the whole ferics §, let this common quettion be
propofed. A man bought a2 horfe with 7 nails in each thoe,
28 in all, and, by agreement, was teo pay 1 farthing for the
firlt, 2 for the fecond, 4 for the third, 8 for the fourth, \n
.double proportion till ail the nails were paid for ; required the
price of the horfe? Here F=1, R=2, N=28, required L the
laft nail, and § the fum of the whole feries. Since F repre-
fents the firft term, FR will be the fecnnd, FRR or FX* the
third, FR? the fourth, FR#* the fifthy, FR® the fixth, and
fo FR*"= the twenty-eighth and laft term; that is, if the
ratio 2 is involved to the 27th power, being lefs by 1 than
WN=28, and this multiplied by F=1, (which in this queftion

~netther multiplies nor (g)ivides), you will have L the laft term.
Now, the ratio 2 may be bricfly raifed to the 27th power,
R.2 ~ thus,
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thus, R*=4, R:*XxR*=R*=16, R4XR*=R®=256, R®xR*

=R'6=65536, R'®XR:=R**=16779216, R**xXR3=R*'=
134217728=L, the laft term or number of farthings to be.

paid for the laft nail. "Then S—L= the fum of all the ante-

cedents, and §—F the fum of all the codfequents; and as

F.FR:.§—L.§—F, and by multiplying extreines and means

FS—FF=FRS§—FRL, and by divilon §~F=RS§—RL, and
‘ RL—F

by " tranfpofition RS—S=RL—F, confequently 8= == in

words as follows. _ -

Multiply the laft term by the ratio, fubtra@ the firft term,
divide the remainder by the ratio—unity, the quotient gives
the fum of the whole fevies. In the queftion propofed, the
laft term was found 134217728, this X by 2=268435456,
from which fubtract 1, remains 268435455, This divided
by the ratio—1, gives the total number of farthings paid for

the harfe 268435455279620 1. 55. 3d. 3475,

Example 2. An Eyropean having taught an Indian prince
to-play at chefs, was defired to afk his reward, In order to
give the Indian an idea of numbers increafing in gcometrical
progreflion, the European told him, that there being fixty-
four little {quares in the chefsboard, for the firft he demanded
only 1 fgquare inch of ground, 2 for the fecond, 4 for the
third, 8 for the fourth, &, and fo forward in double geo-
metrical progreflion, This feeming at firft a very moderate
demand, was readily complied with; but the prince foon
found it was more ground than the whole world could afford.
Required the number of fquare inches it would amount to?

Firlt, to raife the ratio 2 to the 63d power, RXR=R*=y4,
R*xR*=R4=16, R*XR*=R’=64, ROX RS=R**=400b,
R**xR**=R**=16777216, R**X R°=R3°=1073741824,
R31°X R3=R*1=8589934592; then R3}*X R3°= RS3 =
9223372036854775808, which is the laft term or number of
fquare inches of ground for the 64th fquare of the chelshoard.
‘T'his multiplied by R*, gives in all 184467440737¢9551615
iquare inches. This divided by 144 fquare inches in 1 Iquare
foot, gives 1281024129927441 fquare feet, This divided by
360000C0, the number of fuare feet in a fquare mile, rec-
koning 6000 feet one gecgraphical mile, gives 35584003
[quare miles, nearly equal to % of the globe, including land
and water, '

158
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CHAP XIX. | |
'WE'XTRA‘CTION of the ScLu'A;'E Roor.

Slnce the fquare of any number is the produtt of that
) number multiplied into isfclf, as 2X2=4, and 3X3=9s
and 9Xg=81, &¢. fo reverfely, the root of a {quare number
is that number, which being multiplied into itfelf, produceth
the fquate ; hence the fquare root of 4 is 2, the fquare root
of g is 3, and the fquare root of 81 is 9.

 TABLE or POWERS.

'Roots |12 3] a4 | 5 | 6 7 8 9"‘
Squares |1|a] 916 | 25 | 36 { 49 | 64 | 81

Cubes 18] 27 64 | 125 | 216 | 343 512 729

.Biquadr,atesr:l 16{81 | 256 | 625 1296 2401 | 4096 | 6561

Surfolids  [1132|243]1024[3125]7776|16807{32768{59049

Squ. cubes | 1164|729 4096%156‘25 46656:1 17649[262144153144¢

Prob. 1. To extralt the [quare rost of a whole number.

1. Draw a crooked line on the right of the given fquare
number, as in divifion, where the fizures of the root, or the
quotient exprefling the root muft be placed.

" 2. Put a point over the unit’s place, and omitting one,
point every other figure towards the left hand, fo fhall the
given fquare be pointed into feveral periods of 2 figures each,
the number of which periods difcover the number of places
of which the root muft confift,

3. The root of the firft period to the left hand is found by
the above table, or without any other table than that of mul-
tiplicdtion ; wherefore, place the neareft root in the quotient,
and {ubtra its fquare from the firft period; to the remainder
annex another period, and double the quotient for a new di-
vifor ; then confider how often the new divifor is contained

in
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in all the figures excepting the unit’s place, and quote the
number of times; then affixing this new quotient-figure to
its own divifor, multiply the divifor thus increafed by the new
quotient-figure, and fubtrad the produét from the whole di-
vidend as before; bring down another period, which muft be
managed exactly as the laft, and proceed thus till all the pe-
riods be brought down ; if at laft there be no remainder, then
will the quotient exprefs the true root ; but fhould there be
fomething ftill remaining, annex penods of ciphers, and car-
ry on the divifion declmally, till the root be brought fuffi-
ciently near the truth, according to the exactitude required in
the folutien of any que{hon dependmg thercon.

EX AMPLES

I. Reqmred the fquare root of 321489 ( 567‘(567._32 1489 Pr.
- 25=5X5
6 annexed to  §X2= 106)714 =7 and 14 annexed.
636 =6 X 106

7 anncxed to 2X56= 1127)?;%%: 78 with 89 annexed.

0

1 L L. USTRATTIO N.

Firft, the unit’s place g is pointed, amitting 8, 4 is point-
ed, and omitting 1 we point 2: hence, as there are three
points, we conclude there will be three places in the root.
‘T'hen, fince 5 is the neareft root of 32, for 6 would be toe
much, as 6%6==36, we place g in the quotient, which being
fquared and fet under 32, there remains 7, to which the pe-
riod 14 is annexed. ] hen we double g for a divifor, which
hecomes 10 ; then we fay 10 out of 71, (for the units place
1s not regarded) and that can be found 7 times ; yet, as 7
cannot be found once in 4, we take it but 6 timcs, which 6
being quoted and annexed to the divifor 10, we multiply 106
by 6, and the produét is 636 ; the difference betwixt 714 and
636 is 78, to which the penod 89 being affixed, we have a
new dividual or refolvend of 738¢ ; the former part of the
quotient being multiplicd by 2, becomes 112, which is fouqd

gt
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in 788, 7 times, and this being quoted and annexed to the
divifor, makes the whole divifor 1127, which exaély corre-
fponds to the number taken, for there is no remainder.

Exam. 2. What is the fquare root of 6968 ?
| 6968.(83.4745, e,
64

163) 568
489

1664) 7900
6656

16687) 124400
116809

B e ————

166944) '759100
667776

1669485) 9132400
8347425

e ——

(784975)

DEMONSTRATION,

The reafon of this method is founded in geometry, Eucls
book 2. prop. 4. and in algebraic multiplication. Let G re-
prefent any given number whofe fquare root is required ; let
R reprefent the firft member of that root found by the table,
and ¢ the fecond member, or part required to complete it :
then R+ is the complete root, and RR+2Re4-ee=G the gi-

ven number, and by fubtracting from both fides 2 Redee=G

- : . . G—RR
—RR, and dividing by the coefficients of e, it is e=———
2 R4-e3

which in words is the very method above explained: for,
from the given number G fubtra& the fquare of the firfk
member of the root reprefented by R, and divide the remain-
der by 2R, or double the root, .annexing the quotient-figure
cr fecond member of the root, reprefented by ¢, to the faid
double root or divifor, by which the value of ¢ is afcertained,
the fecond member required ; and for a third member y, the

method
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method is plainly the fame ; for then R+ is the root, and is
r%arded as the firft member, 2R42¢ the double root, and
2R+2¢+y the divifor for finding y, as will be evident from the
following operation. '

G= 55225 2..=R
2R=4...RR=4.....(

+e=i I52 00 3. = ¢
2R+4-2¢ = 46. 129. .
_ b=5 . 2325.- 5=
2R+2¢+y = 465
2325 —
———  235=R+4e+ty.
(a)

Exam. 3. What is the fquare root of 43623 ?

43623 (208. 861. .
4

——

408) 3623
3264

‘2_5168) 35900
33344

41766) 255600

250596
417721) 500400
417721

e —— e, it e anietint

82679, .

Note 1. If the root of a mixed number is propofed to be
extraéted, make the number of decimal places even, that a
‘point may fall upon the units place of the integral part of the
propofed number, and point off as many places for decimals
in the root as there were periods in the fraGtional part of the
fquare. :

Exam,
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Exam. 4. What is the fquare root of 751417.5745601

251417-574560(866-843
4

Or—t——

166) 1114
996
1726) 11817
10356
17328) 146157
138624
173364) 753345
: 693456
1733683) 5988960
- §201049

e vrr———

Rem, 787911

Note 2. To extra&t the root of a vulgar fraftion ; — re-
duce it to its loweft terms, if it is not fo already, then will
the root of the numerator and the root of the denominator,

feverally extrated, be the fractional root required. Thus

— -1 )
F5=}» and 3=}, &,

Note 3. To extralt the root of any pure decimal, make
the places of an even number, and then the operation will
be the fame as before.

What is the fquare root of .5625 ?

.5625(.75
49

145)725
725

o

Vor- I, | S What
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What is the fquare-root of .1250?

1250(-353
: .

65)350

32§
703)2500
2109

pnp——————

391
ABPLICATION or THe SQUARE ROOT,

Prob. 1. To find a geometrical mean between any two
numbers. ‘ '

Multiply the g_iven numbers into one another, and the
{quare root of their produét is the geometrical mean required,

Required a geometrical mean betwixt g and 16 ?

16
9

144(12 Anfyer,
X

22)44
44

]

o

Prob. 2. To find the fide of a fquare, whofe area fhall he
equal to that of any given furface’ whatever. — The fquare

voot of the given content will be the fide of the fquare re-
quired. ‘ - |

Exam. Thercis a piece. of ground in the form of a paral-
lelogram, whofe longeft fide is 134 chains, and fhorteft 8a
chains, to be exchanged for a fquare piece of ground cut out

of alarge field, of the fame arca ; required the fide of the
fqua;c ? ' ' |

134
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134
+ 80

Area of the parallelogram fbfzé(xog. 53 Anfwer.
- |

203)0720
6cg

2065)11100
10325

20703)77500
62109

Dnr———

(i5391)

A maltfter hath a kiln which he finds too little for his
bufinefs, its diameter being only 15 feet; the diameter of ano-
ther is required, which will hold double the quantity of the
eld one?
15X15=225 {quare of the diameter.
2 . i -

- 450(21.2 Anfwer.
4

41)50
41
.
422) goo
844

)

" (56)

A maltfter hath a'kiln which he finds too lérge for his bu-
finefs, its diameter being 21.2 feet; the diameter of another
which will hold half the quantity is required ?

. 21.2X21.2=450 nearly,
Then 430 o
—— = 225(15. Anfwer.
2

S 2 Prob,

165
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Prob. 3. Having any two fides of a right angled triangle
given, to find the third, the fum of the fquares made upon the
bafe and perpendicular, is equal to the fquare made upon the
hypothenufe, per 47. 6. 1. Euc. Elem, ’

lar.

erpendicu

T herefore to ﬁnd A C, extra& the {quare root of the {um
of the (quares of A B, and B C.

To find A B, or B C, the {quare root of the difference of
the fquares of the other two will give that required.

E X AMPLE S

A B =40 ; -« 40%X40=1600

BC=30 to ¢AC 30X30= goo
2500(50=A C.

A C=5so0 50X50=2500

A B =40 nd BC 40X40=1600

pmgagumansy

. éoé( 30=B C.

A travels north 50 miles, and B travels eaft 60 miles ;
how many miles are they diftant ¢ '

50%

Kauppasivistyksen muisti - 2007 Helsingin kauppakorkeakoulun kirjasto - Helsinki School of Economics Library



The universal accountant and complete merchant I/Gordon, William

Chap. XIX. .Of the SquARrE Root. iat

56X 50=2500
60x60=3600
6100 (78 miles, ln/:
- 49

148)1200
1184

e,

16

The femidiameter of the earth being 3984.58 miles, and
the perpendicular height of a mountain 3 miles ; how far
will jt be feen at fea, or on plain ground, fuppofing the eye
of the fpeftator to be on the furface of the ground or water

3984.58 femidiameter.
3 height.

3987.58X3987.58=15000794.2564
3984.58x3984.58=15876877.7764

ooooo

25)139
125
304)1416
1216
3086)20048
18516

i—

30924)153200
123696

P

(29504)

Preb. 4. The diameter and capacity of one circle being

given, to find the diameter of another circle, that fhall have
any proportional capacity, greater or lefler than the circle
whole diameter and capacity is given.

| Since
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Since the areas, or capacities of circles are to one another
as the {quares of their diameters, per prep. 2. b. 12. of Euc.
Elem. it will be, as the fquare of the diameter of any circle
is to its area or capacity, f{o is the fquare of the diameter of
any other citcle to its areay and wvice verfa. '

Exam. 1. If the diameter of a circle be 6, and its area
28.2742; what will be the area of another circle whofe dia-
meter is §?

36128.2742: 164
9 16

9)452.3872

P — o t——

50.2652

Exam. 2. If the diameter of a eircle, whofe area is §0.2652
be 8, what is the diameter of that circle whole area is
28.2742°

502652264 128.2742:36, the fquare of 6, the anfwer.

CHAP. XX..
The EXTRACTION of the CUBE ROOT.

S in a fquare; which is the fecond power, every fecond
_/' figure from the right hand is to be pointed ; o, in a
cube, whichis the third power, every third figure, beginning
with the unit’s place, is to be pointed in the like manner.
“Then find; by the table of cubes, the nearefk cube to the firft

-pointed period of the refolvend, the cube root of which placé

in the quotient to the right hand, and fubtra& the cube
thereof from the firft pointed period, bringing down to the
remainder the fecond period.

Secondly, For a divifor to this refolvend, take thrice the
fquare ot your firft quotient-figure, cither annexing, or fup-
p {i-g to be annexed thereunto, a competent number of ci=
phers, according to the rumber of points in the given refol-
vend; by which find the fecond quotient-figure of the re-
quired root. : '

Thirdly,
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Thirdly, To your divifor, which was thrice the fq_qare of
your firft quotient-figure, annex thrice the fame quotient-fi-
gure, multiplied by the fecond, and alfo the fquare of the
fecond ; and in this obferve, to advance the figures annexed
one flep further, to the right handy and then multiply the
divifor thus increafed by your fecond quotient-figure, and
{ubtra& the produt from the refolvend. E
- Fourthly, To your remainder bring down your next period,
and find 2 new divifor, as you did the firft ; by taking thrice
the fquare of the two figures, of which the root or quotient
now confifts, and, having divided and noted down your
third quotient-figure, annex to your divifor triple the two
firft figures, and the fquare of the third, obferving, as be-
fore, to advance the annexed figures a ftep to the right hand.
Continue this method till all the periods of the refolvend are
taken down, and thep, if the propofed number be a perfelt
cube, there will be no remainder; but, if fomething fhould
remain, annex ciphers, three at a time, and carry on the ex-
traQion, decimally, to any propofed degree of exallnefs, as
in the extra&ion of the {quare root,

EXAMPLES.
1. Required the cube root of 13824?

) I 3824(24 the root required.
2X2X2= 8

5824  For 24x24x24=13824.

2X2X3=12 .
2X3X4= 24+
4X4 = 16

Snp———

Divifor 1456 X 4 = 5824

o
2. Required the cube root of 148869367

148 &¢
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1§8869 36(246

1456)6886

5824
177156)1062936
| - 1062936

L

(o)

Hltufiration of the lgft example,

Having pointed the propofed cube, I find the root of the
firft period to be 2, which is noted in the quotient, and its
cube being fubtratted from the firft period, there remains 6 ;
to which another period being annexed, there is a new re-
folvend of 6886. To find a divifor for this refolvend, upon
a piece of wafte paper, I take the triple fquare of the quo-
tient-figure, 2=12, which I confider as 1200, and note 4 in
the quotient. Then, 3X2x4=24

\ And  4X4= 16

Divifor 1456' completed.

‘The divifor being multiplied into 4, and the produét fub-
trated from the laft refolvend, the remainder, with another
period annexed to it, conftitutes the new refolvend 1062936.
“Then on a piece of wafte paper, as before,

24X24X3=1728 which I confider as 1728co, and
3X24X6= 432 note 6 in the quotient,
Then - 6xb6= 36

Divifor 177156 completed.
Which being multiplied into 6, and the produ& fubtracted

from the refolvend, leaves no remainder, and the root is 246;
whico, being involved, will be found equal to the given
cube.

3- Required the cube root of 27407028375 ?

27 8.
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27407028375(3015
27

270901 )407028
270901

27225475)136127375
136127375

" (o)

DEMONSTRATION.

Let G reprefent any given cube, the root whereof, 4, is
required ; let 7 reprefent the neareit root to the fi:ft period of
the pointed cube, and ¢ what r wants of the juit root.

Then r4e=a
rr4-2red-ee=aa
rit3rred3reete’=a’=G
By fubtralling #3.  grret3reete’=G—r?
and dividing by the coefficients of r=G—r3

| 3ot

Which being exprefled in words, we have this rule. From
the given cube, fubtrad the cube of 7, i. ¢. the cube near-
eft to the firft period: divide the remainder by thrice thé
fquare of r, the firft quotient-figure, annexing thereto thrice
the faid firft figure multiplied by the fecond, and alfo the
fquare of the lecond ; which in effeét is the rule given
above.

APPLICATION of the CUBE ROOT.

The cube root is of fingular ufe in mathematics ; but as
mercantfle computations ingrofs our prefent attention, we
thall only give a few inftances, and therewith conclude this
part. -

Prob. 1. To reduce ang folid to a cube. The cube root of
the folid content of any figure is the fide of a cube, whofe
folidity fhall be equal to that of the figure given.

- Vor. L. T Ex.
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Ex. Suppofe a box or cheft, whofe length is 24, breadth g,
and depth 8 inches; required the fide of a cube whofe folid
content fhall be equal thereto ? '

Length 24
Breadth g
216
Depth 8
1728 (12 ‘Anfwer,
1
364)728
728
o

Prob. 2. Having the dimenfions of a folid given, to deter-
mine the dimenfions of a fimilar, or like folid, that fhall be
any number of times greater or lefs than that given.— Cube
the given dimenfions, and multiply their feveral cubes by the
difference, if the {olid required is greater than the given one;

or divide the feveral cubes by the difference, if the required
folid be lefs than that given,

Ex. What will be the fide of a cube that fhall contain
four times as much as that cube whofe fide is 12?

12X12X12=1728
4

69 1 2( 19.04
4

651)5912
5859

'1)0852816)53@00000
- 435412064

e ——

9438736

Prcb.
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Prob. 3. To determine the dimenfions of a fimilar folid,
by having the dimenfions or capacity of a fimilar folid given.

Ex. If a fhip of 100 tuns be 44 feet long at the keel, of
what length fhall the keel of that fhip be, whofe burthen is
220 tuns? '

VT 34X44X44X220=57.225. Anfwer.
100

- 2. Let the length of a fhip's keel be 125 feet, and the
breadth of the midfhip beam 25 feet, and the depth of the
hold 15 fect ; I demand the dimenfions of another fhip of the
fame figure, that fhall cariy three times the burthen of the
given fhip? The cube roots of the cubes of the refpeélive

given dimenfions, multiplied by 3, will produce the feveral
dimenfions required ; viz. ‘

The length of the keel -~ - 215.9 feet.
Breadth of the midfhip beam, 36  feet. » Anfwer.
Depth in the hold - ~ - 21.6 feet.

3. Suppofe the length of a fhip’s keel be 76.95 feet, the
breadth of the midfhip beam 29.58 feet, and the depth in her
hold 14.877 feet ; required the dimenfions of another fhip of
the fame mould, that will carry only 72 tuns burthen ?

" The ratio of the given dimenfions is 5, for 3%2=g5;
whertefore, if the given dimenfions are feverally divided by
the cube root, the ratio, the quotients will be the dimenfions
required ; viz.

Length 45
Breadth 17.3
Depth 8.7

4. Required the fide of a cube that will be equal in capa-
city to a veflel which contains 1728 folid inches ¢

V3 1728=12
5. Suppofe a cannon-ball, 3 inches diameter, to weigh
54 ounces Avoirdupcis ; what muft the diameter of that
mould be, in which another ball weighing 27 pounds may
be caft?

T 2 54
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Lo, 54:3X3X3.0432 | |
Abridged 2! 1 1l 432 | v/T75=06 inches, Anfwer.

6. Suppofe a carpenter is employed to make a cubi-
cal veflel, of equal length, breadth, and depth, which fhall
juft contain 100 Scots gallons of wort; required the dimen-
fions thereof ? ' /

100 gallons.
872 {olid inches in a Scots gallon,
¥'3 87300=44.34 inches, the length, breadth, and depth

required.

7. Required to make a girnal, which fhall contain 1 500
bufliels of malt, whofe length thall be double the breadih,
and . the breadth and depth equal ? |

Firft, 2150 folid inches in a bufhel.
1500 bulhels.

3225000 the folid content in inches.

adly, Put a for the required length, the breadth and depth
will be each 14; therefore by multiplying length, breadth,
and depth together, we have axiaxie=%aaa=S the folid con-
tent, and eaa=4 8. If therefore we multiply the folid con-
tent by 4, and extradt the cube root of the produ@, we have
the required length, L whereof gives the breadth, to which
the depth is equal.

Hence 3225000
: 4
¥'3 12900000=234.54 inches=the length.
== 117.27 inches=the breadth.

8. Suppofe a fhip 150 tuns burden, and the dimenfions
as follow: 65 feet by the keel, 18.5 by the beam, and
as much depth in the hold, by which a carpenter is to pro-
portien the dimenfions of ansther fhip of 1200 tuns burden;
required the length of her keel, and other dimenfions in pro-
portion ?

Firﬂ‘,
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Firfl, 150:65%65%65" 1200143 2197000=130 the length.

“a2dly, For the breadth and depth,
o 65:18.5::130
Abridged 13: 3.7::130:37 the breadth.

RECAPITUL AT IO N of the principles of Arithmetic
and Algebra.

AXI OM L

Since whole numbers increafe, and decimals decreafe in a
decuple proportion, 10 is the univerfal ratie of any feries of
numbers whatever; and the reafon for carrying at 10 in ad-
dition and multiplication is felf-evident, fince 10 in any place
to the right 4s equal to 1 in the next place to the left. Hence
alfo the reafon for carrying according to the {fubdivifions of
any integer, when feveral denominations are to be added.

A XI1IOM IL

If two numbers are equally increafed, their difference is
always the fame. Hence the reafon of borrowing 10 in one -
place to the right, and paying it back by cartying 1 to the
next place. Hence likewife the reafon will be evident, for
placing the firft figure to the righi of the produt of every
particular multiplier directly below its own multiplier.

A X1 OM IL

The mulkiiplicand will be increafed or diminifhed, in pro-.
portion to the multiplier, when the fame multiplicand is ufed.
Hence the reafon why the multiplicand is increafed, when it
is multiplied by any thing greater than unity, and decreafed
when it is multiplied by a fraction.

A X1 OM IV.

The dividend will be increafed or diminifhed in proportion
to the divifor, when the fame dividend is ufed. Hence to di-
vide by any thing greater than unity, will quote a number lefs
than the dividend ; and, on the contrary, to divide by any

thing lefs than unity, will quote a number greater than the
dividend,

AXIOM
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A XIOM V.

The whole is equal to all its parts taken together. Hence
one {um may be made equal to feveral by addition, and fub-
trattion may be proved by adding the différence to the leaft
given fum. | ‘ ‘

A X1 OM VL

" If equal quantities are added to equal quantities; the fums
will be equal; and if equal quantities are taken from equal
quantities, the remainders will be equal. Hence the reafon
of the reduction of equations by addition and fubtraction.

A X I OM VIL

If equal quantities are either multiplied or divided by other
equal quantities, the products and quotients will refpe@ively
be equal. Hence the reafon of reducing equations by multi-
plication and divifion, and of abridging commenfurable terms
and-cancelling equal quantities and numbers.

AAX 1 O M VI

"Fo multiply any quantity or number by other quantities or
numbers continually, is the fame as to multiply by the pro-
duct of thefe other numbers.  Hence the reafon of multiply-
ing by component parts, &¢, |

AXIOM IX

To divide one number or quantity by other numbers or
quintities continually, is the fame as to divide that one quan-
tity or number by the produc of the reft. Hence the reafon
of dividing by component parts, &c. ‘

A X I O M X

If four numbers or quantities are proportional, the reangle
ot product of the extremes will be equal to the produé of the
means 3 and, vice verfa, if the produdt of the extremes be
equal to that of the means, the numbers or quantities are
proportionzl.

AXI1IOM XL

The quotient of any two fucceeding powers, when the
next higaer is divided by the next lower, exhibits the root of
‘ thefe

176
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thefe powers. On the contrary, if any power is multiplied
by the root of that power, the product will be the next higher
power of the root; and if a higher power is divided by the
root, the quotient will exhibit the next lower power. Again,
if a proportional part of a higher power is divided by a pro-
portional part of the next lower power, the quotient will ex-
hibit a proportional part of the root. Hence the firft figure
or figures in the root of any power being raifed to*the power
next lower than that whofe root is wanted, and that power
multiplied by a number exprefling the proportion which the
given power bears to its root, produces a proportional divi-
for, whofe ratio, compared with the dividual, is a propor-
tional part of the root, which being annexed to the former
part of the root, and raifed to the full power of the given
number, will be either the whole, or a proportional part of
the given power, difcoverable by fubtradtion, &c. Hence we

have a2 general rule for extralting the root of any power
whatever.

THE
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UNIVERSAL ACCOUNTANT,
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P ART IV

The Application of Arithmetic to the
Bufinefs of the Merchant, the Banker,
Cuftom-houfe, Infurance-office, &’c. .

CHAP L

Simple ProporTIiON, or RuLE of THREE.

litude, or equality of ratios, as ratio is the relation,

PRoportion may be defined in general, The identity, fimi-

or habitude of two numbers, which determines the va-
lue of the one from the value of the other; for inftance, the
ratio of 4 and 8 is 2, and theratio of 8 and 16 is likewife 2 ;
hence, the relation betwixt 4 and 8, and 8 and 16 being the
fame, thefe four numbers are faid to be in proportion.

The rule of proportion, or ruleof three, finds a fourth pro-
portional to three numbers given, one of which fhall have the
fame ratio, to that fourth, which exifts betwixt the remaining
two, as was demonftrated in the algebraic part. But to {peak
in applicate terms :

Proportion is that rule, by which the value, quantity, or
number of one fpecies of things is proportioned to the value,
quantity, or number of another fpecies of things, according
to fome fixed ftipulation, or known conclufion, For inftance,
if | purchafe 4 yards of cloth for 10 fhillings, and then a-
gree to take the piece of 16 yards at the fame price per yard;
it is plain that the thing required here, is to proportion the
price of 16 yards to the price ftipulated for 4 yards, by ftill

preferving the fame ratio betwixt 16 yards and the price there-
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of, as betwixt 4 yards and the ftipuldted price of 10 fhillings.
yds. s, yds. - 5 o
Thus, 4 :10::16: 403 in which 16 hath the fame ratio to
40 that 4 hath to 10, and 10 the famé ratio to 40 that 4 hath
to 16. -
All queftions in this rule are either in a dire&t or reciprocal
proportion.

1. Dire@, when the firft bears the fame ratio to the fecond,
as the third doth to the fourth; in which cafe, the greater
the fecond term is in refpeft to the firfty the greater will the
fourth term be in refpe@ to the third, and the contrary.
4:10::16:40. Here, becaufe 10 i$ greater than 4, 40 is
proportionally greater-than 16; and 40 : 16 :: 10: 4. Here,
becaufe 16 is lefs than 40, 4 is of confequence lefs than 10 in
the fame proportion. Hence we have tiis corollary for pro-

~ving all operations in dire proportion, that the product of the
extremes will always be equal to that of the 'means: for it is
plain, that 4 X40=10X16

and that 40X 4=16X10

2. Reciprocal, when the third bears the fame ratio to the
fitft, as the fecond doth tu the fourth ; in which cafe the lefs
the third term is in refpect to the firft; the greatet will the
fourth term be in refpet to the fetond, and vice verfa. For
inftance : Suppofe 8 men could do a certain piece of work it
4 days, and it were required to know in what time 16 men
could do it; upon the leaft confideration it would occur,
that 16 hands would do more work than 8, and confequently
require lefs time, wherefore, as8:4 :: 16 : 2. In which 16
bears the fame proportion to 8 that 4 doth to 2; and by fhift-
ing the fuppofition, 16:2:: 8:4. Hence, when the terms
are in reciprocal proporticn, the produét of the two firft terms
will always be equal to the produét of the two laft.

For 8x4=16%2, and 16X2=8x4.

From the foregoing confiderations are deduced the foilow-

ing rules.

1. For ftating, or ranking the numbers in a proportionzl
order. Make that number the third term vpon which the de-
mand lies ; that number the firft term which is of the fame
kind, or fignifies the fame thing, with that term which was
made the third ; then will the remaining one, which s to pof-
fefs the fecond place, be of the fame kind, or fignify the fame

thing, with the fourth, or number required.

2. For finding a fourth proportional. If the terms are in

VYozr. L. U divect
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dire€t proportion, that is, if more require more, or lefs re-
quire lels, the product of the two laft divided by the firft will
quote the anfwer, or 4th proportional, But if the terms
are In reciprocal proportion, that is, if more require lefs, or
lefs require more, the produé of the two firft divided by
the laft will quote the anfwer. .

EXAMPLES

1. Bought 1420 yards of ofnaburghs, at 12 s. the fcore, or
20 yards; what will be the charge of the whole? -
yds. s. yds. L. L.s.
Firft 20 :.6=12 1! 1420: 42.6=42-12 -
For 1420 '
6

2[0) 85.20

42.6
And 20%42.6=.6X1420

2. It is computed that 6 men would build a wall in 49
days, but the proprietor would have it finithed in 10 days ;
how many men, according to that computation, muft be hired
for building the wall ¢ ‘ o

days. m. days m,
Firfty20 1 6 11 10 : 24
For 40x6
' =24 meén.
10

and 4ox6=10X24.

Llluftration of the lafl two Examples,

In the firft example, the number upen which the demand
Jies i1s 1420 yards, and therefore by the ruleit flands in the
third place ; the correfpondent number to 1420 yards muft
he that one of the other two which implies yards, or fome de-
nomination of that integer, which in ‘this cafe is found to be
20 yards, and therefore by the rule adopted for the firft term -
but to prove that we are fo far right, we have ftill anorher
check, namely, that the remaining term for the fecond place
muft be money, becaufe by the queftion the anfwer muft be

money :

180
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money : here we find it is 12 fhillings, and therefore we may
conclude that the terms are properly ftated. Next, we confi-
der that the 3d term, 1420 yards, contains a greater quantity
than the fifft term, Zo yards, and confequently requires a
greater price ; therefore we conclude the terms to be in direct
proportion, and find the anfwer, by dividing the product of
the two laft terms by the firft.

In the fecond example the demand lies upon 10 days for
the 3d termy to which 40 days correfpond for the firft ; and
6 men muft be the fecond, becaufe it correfponds with what
is required. It will likewife be obvious, that to finifh any
work in 10 days, will require more nien than it would do to
finifh it in 40 days, and therefore we conclude that the terms
are in reciprocal proportion.

OBSERVATTION

When the terms are mixed numbers, or of different deno-
ininations, they may be made homogeneal by reduction, vul-
gar fraftions, or decimals 3 and the operations thereafter ab-
breviated, when poflible, in any of thote methods propofed in
the firft part, which may feem moft adapted to the purpofe;
or by other methods which judgment and experience may
di@tate, equally, and perhaps flill better calculated for dif-

atch.

d To give a more particular idea of my meaning, I fhall vary
the work of the next queftion, by different methods of ope-
ration, and afterwards give the folition of others in that me-
thod which bids faireft for difpatch, which, next to accuracy,
ought to be the principal objet attended to by an accountant;
and though fome hgures that are not neceflary to the operation,
fuch as the ftating of the queltions, for the fake of illuftra-
tion, may be introduced, no figure fhall be omitted, for the
fake of an affe¢ted brevity, which I myfelf have occafion to
ufe in the operation.

Queft. 3. If for 51 yards of velvet I get L. 4, 125, what

may 1 reckon 84% yards worth, which is all that I have.of
the kind ?

U2 1. By

181
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1. By reduction,
Yds. L s~ Yis. L. s
54 ¢ 4-12. 11 84% 67-12
—— 20 '
23 qrs, —— 338 qrs.
92 . 92
676
3042
23) 31096
2|0) 135]2 s.
L.67-12
-2 By vulgar frallions.
Yds. L. L. Yds, L.
23,92 23 169 ', 15548
. 20X 230
For 23 X 169
5 X 2
———=t 48], 67-12
23
5 .
’ | Yds, L. Yds.
3- By decimals. 5.75 1 4.6 :: 84.5
Abridge the dividing and mul-
tiplying terms equally by 5, and
tney will ftand 1.15 : 4.6 :: 16,9
~Again 23 4.6 3.38
by 23 01 « .2 2
.01) .676
67.6
4. By
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4. By component parts. |
Yds. L.s. Yde+ L s
5% ° 4-12::84% o 67-12

PR

32 4
12

————— o —

386 8§ into 8‘4;

2 6 into x

23) 388 14

16 18
4

————— St——

L. 67 12 Anfwer.

Many of thefe figures might have been omitted but for
illuftration. .

5. By multiplying the number of yards 84 into the price
of ‘1 yard, § of which is found by dividing the given price
g2 s. by the number of quarters in the firt term 23, and the
quotient; will be. 4s. which multiplied by 4, produces 16 5.3
then 16X84+=1352, as formerly. ‘

6. Or take * for 4 s. of 338 quarters, and you will have
L.67, 125. as before.

7. Or multiply 84.5 by .8; the decimal of 16 5. and it will
produce L. 67, 12 5.

Dueft. 4. Bought 36 pipes of wine for L. 1221 :19: 10,
how may I fell it per pipe to fave one for my own ufe, and
lofe nothing on the purchafe ? .

Niste, When one pipe is deduced, there remains 35, to be
valued at the given price. Therefore,

Pipes. L. . d. Pipe. L. s. d.
35 @ 1221-39-10 : I : 34-18-33
For  5) 1221 19 10

7) 244 7 113

18 33 .
34 3z Fuch.

183
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18 Or ARITHMETIC. ParlV.

Quefl. 5. The perpendicular height of my ftaff from the
ground is 4 feet 3 inches, and it cafts a fhadow of g5 feet
6 inches ; what is the height of a fteeple which cafts a tha-
dow of §73 feet g inches at the fame time of the day ?

By reducing the inches to decimals, which is done men-
tally, and dividing the two firft terms by 5, the terms wilt
ftand thus :

Sha. H. Y Sha. H
L1 - .85 1. 573.75 : 443-43
For  §73.7%
.85

286875
459000

1.1) 487.6875

o Feet. Inch.

443.352= 443 - 45 Anfwer.

Guefl. 6. What will 244 days falary amount to at 85 gui-
neas per annum

Becaufe the third terin is days; the firft term will be 363
days=1 year, and that term and the third being éach divided
by 5, the terms will ftand abridged thus :

Days. L.  Days. L. 5. d.
73 * 89.25 - 49 ! 59 18 13

For  8g.25
7

624.75

7

73) 4373.25

59.907=L. §9-18-1%

Qieft. 7. How much printed paper & of a yard broad will
line a reom 70 yards in circumference, and 6 yards high ¢

Reciprocally,
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Br. Length.  Br. Length.
Reciprocally, as 6 : 70 i, .75 = 560

S S
s)m 3) 1680
5) 8400 560
3) 1680

560 Anfwer.
Or abridged.

Thus, Thus, Or thus,
14 14 70
6 2 8=6x4-+3
.15) 84 .05) 28 560
560 560

Quefl. 8. What may one fave at the year’s end, who hath

L. 456, 15 5. per annum, and fpends only L.4, 135, 44d. per
week ?

Firft find what he fpends a-year.

Week. L. s. d. Weeks. L. s. d.
I:4-13-4 052 : 242-13-4

For 4 134 or 3|52 He hath L.456 15 ©
. 10 4% He fpends 242 13 4
5) 46 13 4 208 He faves 214 1 8
‘ 5 17 68
—— 17 68
233 638 —
g 68 242 13 4
He fpends —

aanually 242 13 4

Q_u.eﬂ. 9. A can ditch 40 roods in 20 days, B can do it in
305 in what time will they do it together ?

This
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This requires two operations. ,
Days. R. Days. R.
Firft, for what 4 can do in B’s time, 20 : 40 :: 30 : 60

| R R.D. R D.
For what time they will take together, 604+40:30::40:12 Anf.

Queft. 10, If ‘10 men or 14 women can drink a butt of
beer in 87 days, in what time would 4 men and 6 women
drink it ?

Firft, 10 : 14 © 4 © 56

W. Days. W. W.
Then, 14 . 87 % 5.646 reciprocally : 105 days.

For 87
14

11.6) 1218.6

- 105 days, Anfwer.

Queft. 11. When the bufhel of wheat fold at 10s. the
fourpence loaf weighed 4% /b, what fhould the fixpence loaf
weigh, when the bufhel of wheat fells at 15 5.2

5o . s ,
Firft, 10 . 4.5 . 1§ reciprocally : 3

d. 6. d. I |
And, 4 1 3 1. 6 ¢ 4%

Thefe numbers are fo fimple, that the operation may be
entirely mental.

 Quefl. 12. There i$ a cale 6 feet g inches long, 5 feet 3
inches broad, and 7 feet 6 inches thick, what freight will it
pay at L. 6, 105, per tun?
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| 6.75!
5%

3375
1.6875

Mg sar———

35-4375
7%

248.0625
17.71875

Feet, L. e et

40 . 6% 1 265.78125 1 43.1803
6

e —

1594.68750
132.8956235

40) 1729.583125

43.1895:L. 43 3 9

161

Quefl. 13. A merchant, in balancing his books, finds he
is due L. 575, 17 5. and that his whole {ubjeét taken together
goes no higher than L. 487, 18 5. 6 4.; how much may he

offer his creditors of the pound ?
Debz. Subjeit. D. Sub.

575.85:487.925 1111 16 11} P
5
For 575.85)487.925(.847 fere =16 1
460680

272450
230340

421100

423095
t

1990 tov much.

13, Anfwer

_Qut/z‘ 14. A merchant wants a piece of ground before his
Jand or tenement paved with ftones, 3 feet by 2; the ground

is 30 yards by 4 ; required the number of ftones?
Vor. L.

Feet.

187
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162 Of ARITHMETIC. Part IV,

30

4.

Feet ot
3 120

2
—_ 8t —

6 . 1 .. 1080 : 180 Stanes.
For 6) 1080

180 Anfwer.

Queft. 15. If [ lend a friend L. 200 for 6 months, how long
ought [ to retain L. 500 of his at another time to indemni-

fy myfelf?
L m L. m.
200 . 6 @i 500 : 2% Anfwer.
Quefi. 16. When L. 36 valued rent pays 4 s. 10 4. of cefs;
what will L. 70 pay ? ' o
L. s d. L. s 4
36:410:.70: 9 43
7

P ]

33 10

5

6)169 2
3)28 23

Se 9 4; Anfwer,

The following queftions are propofed and anfwered, but
the young pralitioner is referred, for the method of folution,
to the application of the foregoing. |

Queft. 17. Suppofe a purchafe is made of 5 pieces Dutch
holland, each meafuring 56 Flemithells, at 3 5. 2 4. per ell Fle-
mith, what will be gained upon the whole, if it is fold at 5 s.
8 d. per ell Englith?  Anfier L. 3, 5 5. 4 d.

Queft. 18. When wheat was at 12 s. the bufhel, the 6 4. loaf
weighed 1 1b. 4 oz. what ought it to weigh when the wheat
falls to 9 5.6 4.2 Anfwer 1 16, 8 0z, 4 pwts. 3 gr.

| ' ' Queft.
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Queft. 19. There is an ifland 134 miles in circumference, in
which at the fame inftanty and from the fame point, 4 and
Bfet out back to back, to travel round it. A'travels 11 miles
every 2 days, and B 17 every three days. After what time, and
how many miles travel to each, will they meet? Anfwer, A
will travel 66 miles, B 68, and they will meet in 12 days.

Dueft. 20. If the longeft end of the beam of a balance be 36
inches, and the fhorteft 27; how much fufpended on the
fhorteft end will equiponderate 84 /. on the longeft end ? An-
Jwer 112 Ib.

CHAP IL
COMPOUND PROPORTION.

IN this rule five numbers are given to find a fixth propor-
tional, which may be anfwered by two fucceffive operations
in the laft rule, but much more expeditioufly as follows.
Of the given numbers three are conditional, or fuppofed,
and the other two move the queftion ; therefore, of the three
conditional teyms, let that which is the principal caufe of
gain or lofs, increafe or decreafe, altion or paffion, be put
for the firft term; that number which denotes diftance of
time or place be put for the fecond term, and the remaining
number which will denote a&ion, paflion, gain or lofs, be
put for the third term, then place the other two terms which
move the queftion in the fame order with the preceding.

Rule 1. 1f the term fought be of the fame name with the
firft or fecond, multiply the 1ft, 2d, and laft terms continual-
ly for a dividend, and the other two for a divifor, the quotient
arifing therefrom will be the 6th proportional.

Rule 2. But if the term (oﬁg‘nt, be of the fame name with
the 3d, the continued product of the three laft terms, divided
by the product of the firft two, will quote the fixth propor-

tional.

Dueft. 1. If 8 men receive L. 4, 16 5. for 6 days work ; how
many men may be paid with L. 19, 4 s. for 16 days work ?

men. days. L. days. L.
8 6 . 48 16 . 19.2

X 2 ILL U-
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1L LUSTIRATTION
If 8 men for 6 days work receive L. 4, 16 s. Thefe are

the conditicnal or fuppofed terms in the queftion, and there-
fore poflefs the three hrft places; 8 men, as being the caufe
of aétion, or gain, make the firft term | 6 days, as being the
fpace of time, make the fecond; and the moncy which is gain-
ed in that time becomes the third term : then, becaule days are
put before money in the conditional terms, 16 days ftand be-
fore L. 19-2 in the terms which move the queftion. When
the terms are compared, it occurs at once that a number of
men is demanded, and therefore the queftion is wrought by
the firft rule, and may be previoufly abridged as follows.
- men. d. L 4
State refumed 8 © 6 1. 4.8 : 16 | 192
I I .8 2) 24

I —

12 Anfwer.
Here it is neceflary only to divide 24 by 2 after the terms
are abridged, whereas otherwife the procefs would have been,
8x6x19.2

6x4.8

=12

Queft. 2. If the intereft of L. 100 for one yearis L. 5, what
will be the intereft of L. 5780 in 120 days?
L. days.  ant. L. days.
100 .+ 365 . L. 5 . 5780 . 120
73 I 120

——————

73) 6936.00

L.g5 0 3%
Here the term fought was of the fame kind with the thirds
and the an{wer found by the fecond rule.

OBSERVATTION

If we put N= the given number of men in the firft que-
flion, #=6 days, their time, S= L. 4, 16 s. their wages, T=16
days, the time propof.d in the queftion, P=L. 1q, 4 5. the fum.
propof-d, and 4= the number of men required.

1f we ftate 1t twice, it . will be

Conpe e PN . .
1. 5INIIP. I—f-\- the number of men in equal times..
2. £:53 00T

By
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By multiplying extremes and means, it will be
ta= B%E, and Sta=PNT

and by divifion
PNT

a=—— according to the rule, and {o of any other.

Dueft. 3. An undertaker contracted to finifh 500 yards of
turnpike in 30 days, and for that purpofe hired 60 men ; but,
at the expiration of 20 days, he tound he had only got the
length of 260 yards ; how many men muft be added to finifh
the work in the ftipulated time ?

m. d. yds. d. yds 500
60 . 20 :: 260 . 10 240 260
240

By abridging the terms, and cancelling an equal number of
ciphers,
m. d y. d yd.
Itwillbe 6 1 1 :: 13- 1: 240

Then 6x1x240 men.

—103 from which deduce the men he had, @iz.
13 6o

43 to be added.

All queftions in this rule may be readily proved by multi-
plying the divifor into the quotient, the product of which mufk
always be equal to the dividend ; or by thifting the conditions
of the queftion thus : 1f 103 men in 10 days can finith 240
yards, how many yards may 60 men finifh in 20 days ! {e.

CHAP. IIL
RULE or CONJUNCTION.

HE rule of conjuntion joins together feveral ftatings

in the rule of proportion into one, and by the relation

that feveral antecedents have to their confequents, the pro-

portion between the firft antecedent and the laft confequent

is difcovered, as well as the proportion between the others
in their feveral refpeds.. T

o‘,
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To difpofe this rule aright, the antecedents muft be ran-
ged in the left-hand column, and the confequents in the
right-hand one. _

The firlt antecedent and the laft confequent, whofe ante-
cedent is fought, muft be of the like fpecies ; {o muft the fe-
cond confequent and the third antecedent; and this order
muft be continued throughout the whole.

The terms being thus difpofed, the divifor is found by
multiplying all the antecedents into one another continually,
and the dividend by multiplying all the confequents in the
fame manner, the quotient arifing from thefe two factors gives
the antecedent required. _

This rule may be fo abridged by cancelling equal quantities
and abbreviating commenfurables, that the whole operation
may be performed with very little trouble.

EX AMTPLES

1. Suppofe 100 /. of Am{terdam = 100 /. of Paris, 100 /.
of Paris= 150 /0. of Genoa, 100 /. of Genoa=70 /. of

Leipfic, 100 /6. of Leipfic=160 /. of Milan; how many lbs:

of Milan will equiponderate 548 /. of Amfterdam ?

Antecedents. Confequents. Abridged.
ib. 1b. | Ant. Con,
100 of Amfterdam=100 of Paris. 5 3
100 of Paris =150 of Genoa. L4 2
100 of Genoa = 7o of Leipfic. 7
100 of Leipfic =160 of Milan. 548

How many ot Milan =548 of Amfterdam?

Then 3X2X7X548

=208 /b, of Milan=548 /6. of Amfterd.
5%5

I L L USTRATTION.

‘The two 100’s on both fides cancel each other, and let the
laft cipher of the three remaining antecedents be cancelled,
100 fb. of Paris, 100 /. of Genoa, and 100 /. of Leipfic,
which is dividing them by 103 and to preferve the equality
on the fide of the confcquents, cancel alfo the laft ciphers in
150, 70, and 160 ; after which divide one of the remaining
10’s on the antecedent fide by 5, and the 15 on the confequent-
fide by 5, and the quotients will be 2 on the fide of the
antecedents, and 3 on that of the confequents: then 2 will

meafure 2 on the antecedent-{ide, and 16 on the confequent-
fide ;
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fide ; as it will do 10 and 8, and the quotients thereafter will
be 5 and 4; which being aguin repeated for the remaining
10 and 4 on both fides, leaves another 5 on the antecedent-
fide, and 2 on the confequent-fide. And as there is no fur-
ther room for abridging, by reafon of the odd nymbers 5 and
5 on the one fide, and 7 and 3 on the other, the operation is
made, and the anfwer found as above,

The ufe of this rule may be extended to all queftions.in
proportion whatever, whether fimple or compound, integral
or fraéional,

Exam. 2. If 12 yards of cloth coft L. 10, 10s. what will
20 yards coft ?

Ant. Con. Abridged.
12 yds.  L.10.5 3 10.5
What will 20 yds coft. 5
Then 10.5%5
—=L. 17 10.

3

Exam. 3. If L. 100 in 12 months gain L. § intereft, what
will L. 500 gain in 6 months?

Ant.

Con Abriged.

L. 100 principal = L. 5 Intereft. 2 5

in 12 months. 6 months.

What intereft will 5oo principal gain ?
Then 5X5

—=L.12 0

2

Exam. 4. If 18 roods of ditching be done by 3 men in
16 days, when the days is 15 hours long, how miuch may be
done by 8 men in 4 days, when the day is g hours long ?

Ant. Con.
3 men, 18 roods
16 days. 4 days.
15 hours long. 9 hours long.

How many :vods may 8 men do?

Each fide beimg properly abridged, it will be

Kauppasivistyksen muisti - 2007

6X3X2

t
—_— 7‘;

5

Exam.
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Exam. 5. If 12 cwt. be carried 100 miles for 6 guineas,
how many cwt. may be carried 150 miles for 12 guineas ?

Ant. Con.
Firft, 12 cwt. 6 guineas.
100 miles, 150 miles.

For 12 guineas how many cw:.

Abridge both fides, and it will be 2x2X12
=16 cwt.

3

Exam. 6. If 12 men build a wall 30 feet long, 6 feet high
and 5 feet thick, when the day is 10 hours long, in how
many days will 60 men build a wall 300 feet long, 8 feet
high, and 6 feet thick, when the day is but 8 hours long ?

The terms being properly arranged and abridged, it will
be 2Xx30=b0.

Exam. %. If 24 men dig a ditch 724 yards long, 7 feet
deep, 3 feet broad at the battom, and 5 feet broad at the top,
in 236 days, when they work 13 hours and 24 minutes each
day ; in how many days will 16 men dig a ditch 975 yards
long, g feet deep, 7 feet at the top, and 5 at the bottom,
when they work 12 hours and 36 minutes every day?

The terms being properly arranged and abridged, it will
be

3X59X201X975
2X62X181X7

=1520 days.

Exam. 8. If 18 men build a wall 40 feet long, 3 feet thick,
and 16 feet high, in 12 days, how many men muft be em-
ployed to build a wall 360 feet long, 8 feet thick, and 10
teet high, in 60 days ? .

The terms being properly arranged and abridged, it will be
2XgX3=54 men. Anfwer.

All queftions performed in this ‘manner may be quickly
oroved by reverfing the queftion : thus, If 54 men build 2
wall 360 feet long, 8 feet thick, and 1e fret high, in 60
days, how many men, &c.? The anfwer will be found to
be 18.

CHAP
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Chap.IV. RwuLcEs of PracTicE, 169.
CHAP. IV.
RULES oF PRACTICE

Hefe compendiums in proportioii, which are diftinguith-
I . ed by the name of the rules of practice, becaule they
were invented occafionally by merchants in expediting prac-
tice, comprehend a great part of the qalculations ufed in
counting-houfes, particularly when an unit-is the firlt térm in
‘the proportion ; and it is certain, when any procefs is thort
and unperplexed, one is lefs liable to errbr than when he hath
to do with heavy multiplications and-divifions. In order to
aflift the young praditioner, I have inferted a table of aliquot
parts, and given the method of inventing it. '

Table of the aliquot parts of a pound.

s. d. L. s. d. L.
10 0= 5 1 8= %
6 8 =1 I 0=
5 o=1 o.8=1%
4 0 =% o b=5
'3 4=73 © 0 4 =55
2 b=g3 © 3 =y5
2 0=+% 0 2 = yry

This table, and any other of the fame kind, may be cffe&-
ed by reducing the given parts or denominations to the loweft
name mentioned in them for a divifor, and an unit of the in-
teger to the fame name for a dividend, the quotient is the
fractional part in its loweft terms ; for inftance, 6. 84.=80
pence, ‘and 1/.=240 pence; but 3% =13, confequendy 6.
8d.=% of 1 /. and io of any other.

Cafe 1. When the price of the integer is any aliquot part
of 2 pound contained in the table, the aniwer is found by vue,
fingle divifion.

Exam. 1. At 10 5. what coft 375 yards ?

2) 375
L. 187 10; for § of 1/. remaining = 10+.
- Vor. L. Y Lxam,
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170 OF ARITHMETIC. ParIV.
Exam. 2. At 65. 84. what coft 545 /5. 2
3) 545

———

L. 181 13 4; here the rémainder is 26 5. 8.
Exam. 3. At 5s5. what coft 475 yards?
4) 475

S .
L. 118 15; for $ =15 s.

Exam. 4. At 4 5. what coft 274 yards ?
5) 274

S ————

L.54 16 for $=16s.
Exam. 5. At 25. 6 d. what coft 875 5. ?
| 8) 875

n———

L. 109 7 6; for 3%25. 6d. =7+ 64d.
Exam. 6. At 2 5. what coft 7425 yards?
10) 7425

r——

L. 742 10; for §X25. = 1075,
Exam. 5. At 1s. 8 4. what coft 4167 yards ?
12) 4167

S————.

| L. 347 5; for 3%15. 8d. =355,
Exam. 8. At 6 d. what coft 4578 yards?
4l0) 45718

L.114 (j; for 18 fixpences = g s.

Exam. 9. At 4 d. what coft 975 yards ?
60) 975

L.16 5; for 15 fourpences = g .

Exam. 10. At 3d. what coft 6875 yards ?
8lo) 687l5

L.85 18 g; for\&‘ =18 5. and the re-
maining 3X3=9d,

Exam,
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Exam, 11. At 2 d. what coft 374.5‘ounces?
12[0) 37415

L. 31 4 2; for ¥ =4+ 24d.

Cafe 2. When the given price is any even part of a pound

lefs than 2 4. it will be an even part of fome of thofe men-
tioned in the table, and the anfwer is found by dividing and
fubdividing accordingly. The remainders may be valued as
above, or carried on decimally.

Kauppasivistyksen muisti -

Exam, 1. At 1 farthing what coft 3600 yards?
12)' 3600

St rm———

80) 300 threepences; for 12 grs = 3 d.

——

L. 3 15 by the table.

Exam. 2. At 1Ld. what 504 yards?
11 d.= % of 5 d. therefore 4) 504

e————

6) 126 fivepences.

8) 21 half-crowns.

Ssiau——

L. 2 12 6 by the table.

Cafe 3. If the given price is no aliquot part of. a pound, it
will be compofed of aliquot parts, which either may be divi-
ded for feverally, as before, or, when the remaining part is
any even part of the foregoing, divide the quotient for it, and
the fum of the quotients will give the anfwer. Sometimes we
can, with great propriety, divide for the neareft aliquot part
above the given price, and when the value of the difference
is fubtracted from that quotient, the remainder will be the an-
fwer. A few examples will be the beft illuftration.

Ezam. 1. At 25 d. what coft 8754 lbs,?

120) 8754

—riy

$d.1s }bf’z d 4)72 19 at2d.

2007

18 4 9 atxd

Lgrt 39
Y 2 By
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172 .0F ARTTHMETIC. PartIV.
By dividing for the next even part, viz. 34.
80) 8754

6) 109 8 6 at 34. whereof 2=%.
18 4 9 at 1

Ligx__g_-;'remains for anfwer.
Exam. 2. At 13 4. what colt 574 ounces ?
120) 574
8)7 4 15 8 at2d of which £=4%.
11 114 at 1 farthing to be deduced.

St Sh———

L4 3 8% Anfier.
Exam. 3. At 33 d. what coft 3525 /5. 2
80) 3525

jd.isjof 34 4) 4413 at 3d.
II 0 33 at %

L.55 1 6} value at 334,

Exam. 4. At 55 d. what colt 4738 /. 2
sd.istof2s5.6d 6) 4738

. 8) 789.6666 at 5d.red. to half-crowns.
yof 5d. is 98.7083 at % in half-crowns.

8) 888.3749

Aty ——————

111.0468=L. 111 0 11},
Exam. 5. At 7 5. 6d. what coft 547816, 2
4) 5478 -

2) 1369 10 for 5 5.
684 15 for 2 5. 64.

L ]

L.2054 5atys. 6d

Exam,
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Chap. IV. Ruires of PracTICE. 173

Exam. 6. At 8 5. gd. what coft 4785 yards ?
59.=5 and 45.=}) 4785

) | 957=5
3d.is & of 55 20) 1196 5=%

2153-5 atgd.
59 16 3 at 3d. tobededuced.

Remains L. 2093 8 9 at 8s. 94,

Exam. 7. At 13 5. 82 d. what coft 475 yards?
10 J. = 2) 475

25.6d.= 4) 237 10

15.3d=2)59 7
Deduce rig of 29 13 9

326 11 3
4 113
L.326 6 3% Anfwer.
Exam. 8. At 1 55. 6 4. what coft 4834 lb.?
2) 4834 |

2) 2417 at 10 5.
10) 1208 10 ‘at 5.
120 17 at 6d.

L.3746 7 ati154.64d.

Note, At any price which is any even number of thillings,
the value may be found by multiplying by the decimal of the
price, and doubling the unit’s place in the produét for fhil-

lings.
Exam. g. At 145, what coft 475 ?
475
-7

L. 332 10 Anftver..

Exam,
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174 Or ARITHMETIC., Part]V,
* Exam. 50, At 65, 63'd. what coft 494 !

- 494
3
12| 148 4 at 6.
8| 12 7 at 64d.
1 10 10} at %

L.162 1 10} at 64. 63 d.
Exam. 11. At 185, g d. what coft 478 ?

40) 478
.9 |
430 4 at 18y,
2| 11 19 atgd.
5196

L.448 26 at18s 9d.

Cafe 4. 1f pounds are mentioned in the price, multiqply for
them ; and if there are parts included in the quantity, reduce
them to decimals, or take parts of the given price for them.

Exam. 1. At 2 . 2%4d. what coft 325% cwt. ?

120) 325.2%
2

| 650.50 at 2 /.
8] 2.710416 at 2d.
338802 at zd.

L. 653.549218

Valued 653 10 113} .dnfwer.

Esxam 2. If a dividend of 1/. 135. 3d. is made upon 1/,

of the ftocks of a feparating company, what will 526 /. 104
amount to ? ‘

21526.5 =1
41263.25§ =0 100
5| 658125 =0 26
2| 13.1625 =0 o 6
658125 =0 o0 3

L.875.30625 L.1 13 3.

Exam,

Kauppasivistyksen muisti - 2007

Helsingin kauppakorkeakoulun kirjasto - Helsinki School of Economics Library

200



The universal accountant and complete merchant I/Gordon, William 201

Chap.IV. Rvures of PracTIiCcE. = 175

- Exam. 3. 96 tuns, 18 C. 2 q.rs. 241b. at L. 6, 15 5. per tun?
96-935716

- 8) 581.61426 = L.6 \
72.70178 = 155.=%0of L.6

654.31604 = L.654 6 33
Exam. 4. 47 0z. 14 pwt. 18 gr. at 3/ 15s. 5d.2
2) 47-7375
3
‘ 143.2125
2| 23.8687
12| 11.9343
+9945

L.

humnu

0 0 Ow
o)
wniwvmwooo

own @

180.0100 = L.3 15
Exam. §. 54 ox. 9pwt. 14 gr. at 3L 185, 7%d.2

54:47916

‘ 3
5| 163.43748 forL.3 o o
2| 3268749 for o 12 0
2| 16.34374 for o 6 o
4| 136197 for o o0 6
34049 for o o 1f

214.17117 forL.g 18 7%
Exam. 6. 16 tun, 3 hhds, 53 gal. at 28/ 75 2 4.
3) 16.960317
28

135.682536

339.20634 -
5.6534 for 6. 84.
424 for 6d.

480.9663  Anfwer.

Cafs s. When there is a fraQion in the given price, it may
be entirely avoided in the computation, by multiplying the
| given
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176 Or ARITHME.TIC. PartlV:

given price, and dividing the given quantity by the denomi-
nator of the fraction. : ~

Exam. 1. Required the coft of 1000 yards failcloth at g3 4.

er yard ?
pery 8) rooo 97
12§ 79d.=65. 74d.
Therefore 125 at 65. 7d. For 1o6a at g3
=23 25 at 64d.
37 10 at 6 s. 12 10 at 34.
2 6 atbd. 3 2 6atlorg.
10 §atid . 10 satforgofg.

41 2 Iratbsnd 41 ,2-11‘: |
Hence it is obvious that 125 yards at 6 5. 7 4. will coft juft
as much money as 1009 yards at g% 4. and the fame kind of
reafon will hold good in every other inftance.

Exam.’2. Required the value of 1260 yards of incle at
14z d. per yard ? ‘

12) 1260
105 1s. 5d.
5 5 forxd.
1 15 for 44.
8 g for 1d.
7 89
Exam 3. At 55 11:%d. what coft 4578 yards ?
§ Iy 16) 4578
L.4 15 5 : 286.125
w 4
1164.500 ' at L.4 o0 0
143.0625 at 0 10 O
71.53125 at - 0 §5 O
59601 at o0 0 §
1385.05385

In the preceding cafes there will be found a fufficient num-
ber of examples for fhowing the method of folving any que-
ftion

202

Kauppasivistyksen muisti - 2007 Helsingin kauppakorkeakoulun kirjasto - Helsinki School of Economics Library



The universal accountant and complete merchant I/Gordon, William 203

Chap.1V. Ruwres of Pracrice. 177

ftion in the rule of proportion, when unity is one of the firft
terms, with the greateft expedition poflible, that can be com-
nh\x;icatcd in this way. At the fame time I would recommend'
to the young arithmetician, to go over all thefe cafes and ex-
amples again and again, till he not only be well acquainted
with the method, but be able to do any of the examples quick-
ly: nor content with that, he ought, and will find it to his
account, to invent many more to himfelf, try them in differ-
ent ways, to prove one another, and thereby be enabled to
calculate invoices, bills of parcels, €Fc. for which thefe rules
are particularly adapted, and which make up a great part of
the bufinefs of computation in the. counting-room, as hath
been formerly obferyed.

Specimen of a bill of parcels.
- Mr Thomas Johnfton, bought of Glen and Peters,
5 pieces of Scotch linen, 125 yards,|| L. s. & |L. 5. 4

3s5.3+4. - - - - 20 11 §¥
25 Infh ditto, 625 yds, 15.93 - - | 55 13 33
14 dozen hats, 7/. 15s5.64. - - |108 17 o©

37 pieces broad cloth,555 yds, 145. 354.{396 11 102

48 pieces of lawns, 480yds, 2s5. 754. || 63 5 o

37 pieces of cheques, 740 yds, g 4. 30 8 113
| | 675 o7 63

Specimen of an invaice.
Invoice of fundries, fhipped on board the Sailfure, Capt. Paton
mafter, bound for St Kitts, configned to David Macfarlane mer-
chant in Bafleterre, to fell for my account, as under, wez.

D.M. 160 pieces cheques, g4oco yds,|[ L. 5. 4. | L. s. 4.

ts.23d. - - - - 245 1‘6 8 |
Bales ¢ ditto Fife linen, 2751 yds,
1s.7%d. - - - - - |224 19 ofl

80 Irith ditto, zco0 yds, t5.634. 1157 5 10
. 100 ditto gaazes, 1coo yds, 3.

AR L1 SN P TT Y
350 razors, 1s.34+d. - - 22 19 4% 4
420 penknives, g 4.—go ditto,

54 d.—go0 ditto, 105 4. 21 1 ok

2. 1ooo pair of fciffars, 24 d.—go00
ditto, 3} 4.~—230ditto, 43 4. )| 22 13 1%

150 fets of buckles, 1.4, 2§ 4. —
100d°, 103 4.~—50d°, 844, | 15 1 6%

500 pair mens thoes, 2 4. 9} 4. 70 6 3 |. 81 15 1
§oo ditto pumps, 3. 134, 77 12 1
3. soo ditto womens, 3 s. 7% 4. 9o 7 1
soo ditto boxes, 2. 7% 4. 64 16 Yol
‘ ! » 2l 202 17 3£
Vor.J, 7z 1{63 lg 81=1169 19 8%.
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178 Varieries in PrororTiON,  PartlV.

VARIETIES in PROPORTION,
~ INTRODUCTION.

{O extenfive and various is the bufinefs of the counting-
houfe, that it would be impoflible, with any degree of pro-
priety, to croud it altogether into one general head : and
therefore, to render the computatiens relative to the merchant,
the banker, the infurer, the flockjobber, the cuftomhoufe,
. as praflical at.d intelligible as peflible, to each fpecies of
computation | have affigned a particular variety, in which’
the method of calculation is illuftrated with proper examples 3
the nature of the tranfadtions, which give rile to thele com-
putations, explained ; the laws and reguladons which regard
the more critical parts of the mercantile bufinefs, pointed out;
with every thing elfe that may ferve to elucidate the different
fubjedls that compofe thefe varieties. ‘

’wnnTAREmﬁTRETT

BY Tare and Trett, may be underftood, any defe&t, wifte,
or diminution in the weight, quantity, or quality of goods,
by reafon of certain circumitances, for which a certain a-
batement is to Le made by the feller to the buyer, and is dif-
foront, in different merchandifes, and in different countries.
'I'g have a more particular idea of the ufe and defign of this
varicty, it will be proper to confider, that, |

In weighing feveral commedities, the weight of the pack-
ace is included in the invoice-weight of the goods, and the
whole, Ui ©on that account, cailed grofs weight ; the allowance
for which is regulated either by cuftom, or fome exprefs fti-
sulation betwixt the buyer and feller, and goes under the fol-
Fowing denominations. ’

1. Tare, which is an allowance for the weight of the cafk,
chedl, box, &e. in which the goods are packcd_, and allowed
to be either fo much per bag, bafl'e], .cheﬁ, e, at ﬁ.) much
per v, or at fo much of the grofs weight, called znveice-tare.

2. Trett, which is an allowance of 4 1b. per 104 Ib. for duft
contracted by keeping, watte, by freight, carriage, &ec.

When a dedution is made for the allowance of tare from
the grols welght, the remainder is called zett, unlefs treee
- ’ 15
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Yar. 1.

Tare and TRETT, 179

is likewife allowed, when it is called futtle ; and in that cafe
the nett does not appear till t#5 or 2% be fubtracted from the
futtle, and then the remainder gives the nett.

‘['hefe allowances may be taken off the grofs by fcveral me-
thods; but, as itis no part of our defign to dwell upon tedious
ones, we fhall illuftrate the rule only by fuch as feem moft
convenient for difpatch.

Cafz 1. When the allowance is at fo much per bag, barrel,
cheft, &7c. the anfwer or nett is found by multiplication and
fubtraction, as in the following examples.

Quefi. 1. What is the nett weight of 40 hhds of tobacco,
weighing grofs 210 cwt, 3 grs, tare 70 Ib. per hhd ?

1.

grs. b, bbds. 210 3 grofs.

70 =2 14X 40-= 25 tare to be deduCled.

————

18:5 3 nett weight.

Queﬁ. 2. What is the nctt weight of 4 hhds tobacco,
weighing grofs 16 cwt, 8 lb. tare 85 1b. per hhd ?

1b.

85 X4 =

cwt. b,

16 8 grofs,
3 4 tare to be dedulted.

13 4 nett.

Cafe 2. When the allowance is at fo much per cwt, the
beft way of finding the tare, is in general by aliquot parts;
though fometimes the nett may readily be found by making 132
1b. the firft term in a direct proportion, the difference betwixt
the given tare and 112 the fecond, the given grofs the third ;
the fourth proportional will be the nett, without any fubtrac-

tion,

b

16 = &
it =3

Kauppasivistyksen muisti - 2007
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180 VarieTies in ProsorTion. Part IV,
Queff. 1. What is the nett weight of 256 cwt, 2 qrs, 19 1b.
tare 14 Ib. per cwt ?

1b. 256.669 grofs.
14 =}=  32.083 tare to be deduted.

224.586 nett 224 cwt, 2 qrs, 9 Ib.  Anfiwer.

_ Or thus,
. . b,

112 | 112—14 .. 256.669 . 224.586 as before.

zo%izﬁ‘.rzé“")&hat is the nett of 410 cwt, 2 qrs, 12 lb. at
. PE H

410 2 12 grofs.

5. —_—
16 =i= 58 2 173
4 =%tofi=14 2 18%

20 = 73 1§ tare to be deduted.

Smarpuarr— ———

337 I 4 nett. \

. b, b cwt grofs cwt nett.
Or 112 [ I12—20 ! 410 2 12 : 337 I 4

Quefl. 3. Whatis the nett weight of 384 cwt, 3 qrs, 24.1b.
tare 17 per cwt ! |
cut. grs. 6.

384 3 24
/. —
14=3= 48 0 13%
2=%of 3= 63 14 } added.
1=%of FofJ= 31 21
17 = 58 1 20% tare to be deducted.

On——;

326 2 3% nett.

Note, In cafes of this kind the moft minute exacnefs is not
required ; for merchants, inftead of fubdividing the lbs for the
tare, take the neareft quarter of a Ib. as in the laft examgle,
for fufficient exa&nels, '

Quefl. 4. At 10 Ib. per cwt tae, what is the nett of
410 cWt, 2 grs, 12 lb. grofs ?
2)
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Var. L Tare and TrETT. 181

cwt. grs. Ib.
2) 410 2 12 grofs

L

| 205 1 6 reduced to double cwts, of which
. ——

8§=7= 291 9
2=of¥= 71 9

. wat-entr————

36 2 18 tare to be deducted.

373 3 22 nett,

Cafe 3. When tare and trett are both to be allowed, find
and divide the tare as in the laft cafe, the remainder will be
the futtle, - of which is always the trett ; and when that is
taken from the futtle, the remainder is the nett weight.

weff. 1. What is the nett of 375 cwt, 1 qr, 15 Ib. tare 13
Ib. per cwt, trett 4 per 104 3

2) 375 1 15 grofs.

187 2 21} reduced to half-cwts, of which,

. —_—

== 26 3 ¢
a=xof %= 131 18% add.
1=3of jof 3= 31 11

43 2 8 tare to be dedu&ted.

S — se—

26) 331 3 7 futtle,
12 3 1 trett,

319 o 6  nett.

Buefl. 2.In 732 cwt, 1 qr, 21 1b. grofs packed in §7 butts,
tare 19 lb. per butt, and trett 4 per 104 lb. how many cwt
nett ?

Buits b, 722.4375 grofs, .
§7 X 19 = 9.67 tare to be deducted. -
vz 7217675 futtle,
27.798 trett to be deduéted.

 694.9695 =094 cwt, 3 qrs, 24 b, nett.
The
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182

VarieTiEs in ProporTiON. PartIV.

The operations in this rule are fo extremely eafy, that more

examples would be unneceflary.

Variety 2.

COMPUTATION of CU-
STOMS, BOUNTIES, &«

CUI’coms are certain duties or tolls, impofed by the fovereign,
or legiflative power of the nation, on certain imports
and exports, for the maintenance and fupport of government,
receivable at the cuftomhoufe, and regulated by tariffs, or
books of rates ; the principal whereof may be reckoned ton-
nage, poundage, old fubfidy, new fubfidy, £, % fubfidy, &'c.
~ Bounties are certain premiums allowed for the exportation
of certain Britith manufa&ures.
Drawbacks are certain duties, either of the cuftoms, or of
the excife, for Britifh manufaltures that have paid duty to
the excife, or certain foreign merchandifes, that have paid

duty at importation,

In fo fmall a fpace as can be allotted here for the article of
cuftoms, itis not to be fuppofed, that I can exhibit a book
of rates, or inftance the feveral aés of parliament, by which
the feveral rates have beer impofed, renewed, or confirmed.
To be well acquainted with thefe, we muft have .recourfe to
the adts themfelves, and ir slace thereot to Crouch or Saxby,
My bufinefs fhall be to thaw the method of computation, and
the ufe to be made of a book of rates.

EXAMTPTLE S.

1. Suppofe it was required to compute the duty on
1200 1b. of Britith plantation tobacco from the book of rates

by Saxby.

Under the letter T, in the table (page 244.), and oppofite
to Tobacco of St Chriftopher’s, Barbadoes, or any of the
Caribbee iflands, Virginia, &'c, we find it rated at 1 5. 8 4.
per 1b. and upon this rate the computation of the duties is
made. ‘I'he marginal or referring letters to this fpecies are
B a, M b, which by the explanatory table (page 74.) we
find point to the N 1. III. 2. 3. 5. 8. Hence the compu-
tation will ftand as follows. :
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Var. 1L Customs, BounT1 ES, & 183

'Ra“te of 1200lb.at1s5.8d. = L. 100

§ per cent. = x5 OF 3-0 of the rate = 5 o grofs old fubfidy.
lect atz 5 pef cent, = t0 be deduéted, 1 5 if paid down.
N° 1. page 10. 3 15 nettfub. to be paid.
III. page 15, rate and-difc* as before, 3 1§ nett addit. duty.
2. page zo. rate and difc* as before, 3 15 nett new fubfidy.
3. page 22. rate and difct as before, 1 g nett § fubfidy.
5 page. 23. rate.and difc® as before, 3 15 nett {fubfidy.
8. page 29. rate 15 per cent. dlfct 25 11 . § nett impoft.

sty

Total duty, 27 10 to be paid down.

ILLUSTRATION

The gro{s old fubﬁdy is found by takmg + of the rate, the
difcount by taking % of that 5 additional duty and new fubfi-
dy are the {ame with the old fubfidy, and 1 + fubfidy is made
out by taking £ ot any of the above ; fubﬁdy is the fame
with any of the three firft mentioned articles, and impoft is
effetted by multiplying fubfidy by 3. There was another
fubfidy added anno 1759, which is not mentioned in any edition
of Crouch or Saxby that! I have feen, and is the fame with
nett fubfidy ; therefore to the laft found duty L. 27 - 10

add {ub. 1759 3-15

Total dut_};' 31- 5§

When the old fubfidy is on]y paid ready money, and the o-
ther branches bonded, .he computation will be as follows.

Lb. tobugco = 50000
Rate at 1 5. 84. L, 4166 13 4
zs for § per cent. 208 6 8

25 per cent. for 3 of the grofs, 52 1 8

156 5 O nett old fubfidy.
¥ of the grofs 20 16 8

L

177 1 8 additional duty.
177 1 8 new fubfidy.

Carried forward 254 34
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184 VarieTies in ProrporTion. PartlIV.

Brought forward 354 3 4
59 o 631 fubfidy.
531 5 oimpoft.
177 1 8{ubfidy 174%
177 1 8fubfidy 1759
1298 12 2 } duties bonded.
156 5 opaidonimportation.

1454 17 23 total duties.

The duties on tobacco, or an?' other goods imported, may
very readily be calculated by analogy thus ; for 000 Ib. of to-

bacco. _
Ibs. duties fecured b,

sooco = L. 1298 12 2} Il 5000
Cancel 3 ciphers on each fide, and abridge the remaining
figures by 5, and it will be,
10) 1298 12 2%

nsatp——

129 17 234 fecured.

A SR ———

and 10) 156 5

T pu—————— |

1§ 12 6 paid down.

R ———

145 ¢ 83% total duties.

Or by having the duties on 1 Ib. ready computed in 2 poc-
ket-book, the duties on any number of lbs may be readily
found by practice. . _

Suppofing the whole duties paid down.

.

Rate of 1 1b. I 8 »
5 per cent. of that

I - d.
ifcount X Yy N°I. - - .75
Pilcount z °L - - % Decimally 1II. - - .75
I, -« % 2 --.7%
2 - -3 3 -2
3-r% §--75
5s- ¢ B - 2.25
8 - 24 Sub. 1759 - - .75
Sub.1759 -~ - ,}}\ Mé.zs
Total 64

Hence
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Var.II. Customs, BouNTiEs, & 185
Hence to compute the duties paid down on 1200 1b, |
60) 1200
20 for 4 d.
10 for2d.
1 5 fori.

L

31 § total as above.

_ Calculations of this kind may be checked as in the follow-
ing

‘ E X AMPL E ‘

436 hhds of tobacco, per the Argyle, Alexander Morifon
maflter, from Virginia, containing 283.400 lb. tobacco of the
Britifh plantation.

- d.
20) 283.400 Ib. at 67% and 3 of 5

3) 14.170

2) 4723 6 8
20) 2361 13 4
3) 118 1 8

39 7 2

7242 8 10}
1003 14 2
B -

8246 3 .0}
Nett old {ub.

L. 885 12 6 paid down.

——— S————

Addit. duty, 1003 14 2
New {ubfidy, 1003 14 2
¥ fub. 334 11 43
Impoft on tobacco, 3011 2 6
Subfidy 174 1003 14 2
Ditto 1759 1003 I4 2

7360 10 6% fecured.

8246 3 o} total duties.

‘Brown and Mufcovado fugars of the Britifh plantations are

Vor. I.
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186 Va

R1ETIES in ProPorTION.  Part IV,

rated at L. 1, 10 5. per cwt, the 5 per cent. of which is the fub«

fidy grofs, the 5

per cent. of which grofs is the old {ubfidy

nett: the new fubfidy is the fame, § fubfidy is J of the new
fubfidy, and fubfidies 1745 and 1759 the fame with the grofs.
Hence, the duties on 200 cwt Mufcovado fugar of the Bri-
tith plantation, will be computed as under.

cwt.

200 at L. ¥-10 §. o

100 Proof.

— 4) 200 cwt. at 6 5. 3384,
Rate 300 —_—

— 5) 50
Sub. grofs, 15 4) 10
§ per cent. o 15 4) 210

e 5) 12 6
N. f. 14 8 2 6
O.f 14 5§
31 4 1§ 63 5 o as before.
S. 1743 15 ©
De17s9 15 o© Hence 63 5 5. 4.
——=.6 3 ¥¢

Total duties 63 5 200

Computation of

the duties oh 4 puncheons, containing

400 gallons rum from Jamaica, of the Britifh plantation.

. L. s d.
1t, 400 gallons rated at 1 5. 84. per gallon, 33 6 8
s per cent. of the rate, | 1134
s per cent. difcount, o 138
Old {ubfidy nett, 1 11 8
3
Subfidies o~ fpirits, 4 15 0
Coinage ditto, ‘ 1119
Subfidy 174 = the grofs 1134
be paid
Cuftoms, 8 o1 div}:i
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War. I, Customs, BounTIiES, &e. 187

To the cuftoms formerly found, L.8orx
Add the excife at 4 5. 8 4. per gallon, 93 6 8 bonded.

G ———

and the total duties will be L.101 6 9

For a proof, the duties on 400 gallons may be computed 2s
under.

Grofs fubfidies at 3 4. L. g5 oo
Of difcount at § per cent. 0 50
Subfidies on fpirits, 4 150
Coinage on ditto, 111 ¢
Sub. 1743 =% of the grofs, 113 4

- 8 o1
Excife at 4 5. 8 d. per gallon, 93 6 8

Total duties, L. 101 6 g as before.

Hence the duties on rum per gallon will be
| 101 6 9
—=L.0 50333
400

 But the rates of rum vary acc,or’d-ir)g\ to the proof.

Bounties are calculated with the greateft eafe by practice.
For inftance, Suppofe it was required to calculate the boun-
¢y on 5000 yards of fail-cloth exported, at 2 d. per yard.

12|0) 500|0

41 13 4.v Anfwer.

400 barrels of falmon, at 4 s. 6 d. per barrel,

5) 400
g) 8o
10

L. g0 Anfwer.

Aaz2 7650
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188 VarieTies in PrororTioNn. Part1V.
7650 yards of Fife linen, at g d. per yard, bounty 13 4.
2) 7650

—————

8lo) 382|5

47 16 3. Anfuver.

Drawbacks are computed as the duties, in fome goods the
whole being allowed, and-in athers only a part, which is fpe-
cified in the book of rates. ’

Variety TI. RULE or MIX TURES.

IN groceries they fometimes mix feveral forts of their wares

together, for the conveniente of fale'; and to proportion the
price of the mixture to the feveral prices of the fimples, or
to find the quantity of each ingrédient, which will proportion
the mixture to a certain price, will admit of the following
cafes. ' ’ | ;

Cafe 1. When the quantity of eath ingrédient is the fame,
the feveral rates per 1b, oz. cwt, &c. added together, and their

fum divided by the number of quantities, will give the rate
of the mixture. - ’ ‘

Example. A grocer would mix fugar at 50s. per cwt, at
60 5. per cwt, andat 70 5. per cwt ; what is I cwt of the mix-
ture worth ? |

: 50
6o

70

3) 180

6o 5. Anfwer.

Cafe 2. When the quantities as well as the prices are dif-
ferent, find the feveral values according to their different rates
and quantities, and divide the fum of their values by the fum
of the quantities; the quotient gives the anfwer.

Exam. 1. A grocer bought 275 1b. of almonds at 5% 4. per
1b. and 295 Ib. of raifins at 33 4. per Ib. which he mixed to-
gether; what is 11b. of the mixture worth ? :

275 1b.
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Var, JIT. Rvvre of MiXTURES. 189
275 Ib. of alinonds 295 Ib. of raifins at 334.
5 3
8) 1375 ats5d.  4) 885 at 3d.
171% at 3 d. 221% at }d.

Almond_sA 1546F at 5% d. 11064 at 3% d.
Raifins 11065 : ‘

275+295=7570) 26535 (4% 4. nearly,
' 2280 ‘

373
8

26835
2850

165 too much.

Exam. 2. If 278 gallons of rum at 115 64d. per gallon
were mixed with 174 gallons at gs. 3 d. per gallon, what
- would a gallon of the mixture be worth ?

278 174

11 97

3058 1566
139 43%

3197 1609%
16091
278+174=452) 4806% (10+. 7Ld.
' 452 |

286 .
12

3438
3164
274
4

1096
904

i S et

(192)

Exam.
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190 VarIETIES in ProPOoRTION. PartlV,

Exam, 3. A grocer hath 75 1b, of confe&ions, which he’
can fell at 15, 64 4. g6 Ib. of another kind, which he can fell
at 1s. 4-d. and 68 1b, of another kind, which he can fell at
I s, 34.; what is 1]b. of the mixtyre worth ? ‘

75lb. at 15.= 75 0
at6d.= 37 6
at3id = 4 83
g5 lb, at 15, 63 d. = ———pemm 117 2%
g6 /b, at 15.= qb
at4d.= 32
attd. = 4
6lb. at 15, 42 d. = —— 132
P b ar i 68
at 3d.= 17
68%5. at 15, 3d. = —— 85

.
vm—————— ety

239 - - = ) 33425 (1-43 Anfwer,
| 239

95
12

1142
956

| 186
4

745
717

(28)

Exam. 4. A goldfmith or refiner hath 12 oz. of gold at

4l peroz. 8oz. at 4 1. §s. peroz. 30z, at 4 1. 6. 8 4. per oz.
and goz. at 4/, 13s. 4d. per oz, ; if thefe were all melted

down together, what would an ounge of the compofition be
worth ¢

12X4,
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Var. IIL.

Rure of MIXTURES. 19t
12X4 00 =L.48
8X4 50 = 34
X4 68 = 13
_2)(4. 134 = 42
32 8) 137
4) 17-2-6

L. 4- 5 - 7% Anfwer.

Cafe 3 To increafe or diminifh a compound proportional-
ly, by knowing the féveral quantities of the fimples in the

compofition.

"R U L E

As the fum of the patticular quantities of the compound gi-
ven is to the whole quantity propofed to be increafed or dimi-
nifhed, fo is each particular quantity in the given compound,
to the due proportion required of that fpecie, finenefs, &e.

" Example, Let the compound in the laft queftion be in-
creafed to 48 oz. how much muft be taken of each fimple in-

gredient ?

32348::1
32 - 48 1.

32 - 48 i

2 .18 atL.4 oo
8 .12 at 4 50
32 048 11 31 gk at 4 68
9 - 13tat 4134
48

Cafe 4. Havin

o
o

the fimples of any compound given, to find

how much of any fimple ingredient is in any part of that com-

pofition.

R U L E

Ay the total of the compofition is to the quantity of any
fimple in that compofition, fo is the total quantity propofed
to be proportionally compounded, to the quantity of cach

“fimple to beyn that propofed quantiy.

Example. It is required to find out how much of each in-
gredient is in a pound weight of gold, or 12 ounces, at the
prices mentioned in the laft example, when there are 32
ounces in the compofition ?

32 -

Kauppasivistyksen muisti - 2007

120r8:3:.12:4%atl.4 0o
8:3: 8.3 at 4 50
8.3:. 3-15at 4 68
8 311 9:33a 4134

12

Caf

Helsingin kauppakorkeakoulun kirjasto - Helsinki School of Economics Library



The universal accountant and complete merchant I/Gordon, William 218

192 Var1eries in ProporTion.  Part IV,

Cafe-5. The total of the compound of two fimples, with
the total value of that compofition, and the value of an unit
of each fimple being given, to find the quantity of each
fimple ingredient in the compofition.

| _ R U L E

Multiply thé total quantity of the compofition by the leffer
price of the unit, deduct the produét from the total value of
the compofition, and divide the remainder by the difference
in value of an unit of the two fimples given, and the. quotient
is the quantity of the higher priced fimple, whofe complement
to the total of the compound gives the other quantity.

Examplz. Suppofe there are 20 ounces of gold melted into
one mafs, confifting of gold at 4/ per oz. and gold at L. 4,
5 5. per oz. the value of the whole being 82 /. ; it is required
to find how much of each was taken to make the compofi-
tion ? | | ’

0.
20=L.82
4 = 1 oz. of the leffer price.

8o
82

Diff. of a unit 55.=.25) 2 the difference.
pm— L"
8 oz. of the higher price = 34"
20 the whole compofition = 582
Diff. 12 oz. of the lower price = 48 |

DEMONSTRATION.

Let T reprefent the total quantity of the mixture here,
40 oz. of gold, and let V reprefent the total value of the faid
mixture =82/ ; let P==4/ 55 the price of an unit of the
deareft fimple, and p= the price of an unit of the cheapeft
fimple ; 2= the quantity of the firft, e= the quantity of the
fecond. Then a+e=T per queftion, and e=T—z; by mul-
tiplying each quantity by the refpective price of an unit, it
will be aP= the value of the deareft part of the compofition,
and ‘1 p—ap= the value of the cheapeft part; and confequent-
ly the-fum of toth aP-4Tp—ap=V the total value : and by

{ubtrating
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Var. H1.

fubtra@ing Tp, it will be aP—2p=V—Tp; and dividing both
frdes by the cocﬂiclents of a, we find a=F~7p, 9. E. D.

RurLe of MixTURES. 193

P-——p

Cajé 6. The partlcu]ar rates of the feveral fimples to be
mixed, and the rate of the mixtures given, to find how much
of each ingredient muft be taken to compoie the mixture.

RULE.

Write dnw‘n the different rates, the hlgheﬂ: upperthoft, the
nekt higher below that, and the reft in the {ame order ; couple
the various rates thus ranked, one with another, in fuch a
rhariner, as the one may be greater and the other lefs than the:
mean rate ; then take the difference betwixt cach of the
rates and the mean, anid write it down over-againft that with
which it was linked ; laftly, fum up all the dlﬁercnces, and’
their total will be thie fum of the mixtures, at the glven rate,
and the feveral differences will alcertain the quantity of cach
ingredient to be taken in compounding the mixture, accord-
ing to the method in which the ingredients are alligated.

Example. A vintner hath rum which he values as follows -
Some at 18s. fome at 165. fome at 14 5. and fome at 13 .

gallons but as the higheft priced was feldom called ftor,

and the loweft complained of, he propofes to make a mixture
out of the whole, which will ftand hitn 15 5. per gallon, how
many gallons of each muﬂ he take to anfwer his purpofe ?

15

18-

16

14
.13

)-~I 16 2
or -

_-[ 14_ —3

1

--2 18~

- I

--=-3 13 1
7 7

By either of thefe methods he will obtain his purpofe.

For 2 gall. at 18 s. =36s and 1 gall. at 185, = 18

I
1

3

———

7

at 16 = 2 at 16 = 32
at 14 = 14 3 at 14 =42
.at13 =39 I at 13 =13
at 15 = 10§ 7 at 15 = 10§

The truth of this manner of operation may be accounted
for thus:
Suppofe a mixture only of two fimples, the piice of the
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194 VARIETIES in ProporTIiON.  Part IV,

one at 4 4. and the price of the other at 8 4. which when
mixed may be fold at 6 4. according to our rule we will have
6 8> 2 viz, 8—6=2 at 84.
4/ 2 6—4=2 at 44d.
Hence there is gained juft as much by felling the lower
priced fimple at 6 4. as there is loft in felling the other at 64, 5

for by felling at 6 4. what was valued at 44d. there is juft 2 4.
gained, and by felling -at the fame price what was valued at

8 d. therdias juft 24, loft. And what is true in this, will like~ -

wife be true in every cafe of this kind, whatever be the num=
ber of fimples, and with however many others any one is
linked : for as it is always a .greater with a lefler, thereis a
balance of gain and lofs upen the quantities taken from every
linking of two fimples, and therefore there muft be a balance
on the whole.

‘T'he quantities found by this cafe may be multiplied for
greater quantities, or divided for lefler, by the fame number
at pleaflure ; and thergfore, if the anfwer found is either lefs or
more than fuits the purpofe, it may be increafed or diminith-
ed in proportion to the ftock of the ingredients on hand for
making the mixture. S

Cafe 7. When the mean price, the particular prices of all
the kinds to be mixed, and the quantity of one kind, are given,
to find the quantities of the other ingredients,

R U L E.

Firtt, find what quaritities would folve the queftion, if no
particular quantity had been given, by the laft cafe ; and fince
any other numbers in the fame proportion will anfwer the
queftion, it will be, as the difference belonging to that price,
whefe quantity i$ given, is to the given quantity, fo is each of
the other differences to its refpetive quantity fought.

Lxample. Suppofe a rrocer with 10 1b. of fugar at 104.
would mix other (orts at 4 4. §4. and 84. per 1b. and fell the

compofition at 7 4. per 1b, what quantity muft he take of each’

fort?
. d.
m)--g as3:10::3:10 at 4= 40
- 4/ - -3 as3.10::1. 3}at §= 16}
7 5)-- I The"asgixotlz - bfat 8= 53}
8/ - -2 IO at 10 =100

———— —

. . .30 at 7=210 Pence.
Cafe

220
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Var. IV. IL.Loss and Ga1nw. 195

Cafe 8. When the mean price with the particular prices of
each fimple, and the quantity of the whole mixture, are’gi-
ven, to find the particular quantity of each fimple of the
mixture. ' , '

R U L E

Firt find what guantities would folve the queftion, if the

quantity of the whole mixture was not limited ; then it will
. be, as the fum of all the differenges is to the whole quantity

given, fo is each particular difference to its particular quantity
fought. | ' ’

Example. How many buthels of rye at 3s. 64d. barley at
2 5. 4d. wheat at 45. 3d. and oats at 1s. 4d. per bufhel,
muft be taken to compound a mixture of 98 bufhels at 2 5.
6d. per buthel? '
Becaufe 49 = =

42—~ - - 14 as 3 L2 - 14 1 28 rye.
2.8 ) 21 as I . 2 .. 21 . 42 barley.
3° 513 - 2 as 1 :2:. 2 4 wheat
1 -2

16 - - 12 as 12 - 24 oats.

49
Each of the laft feven .cafes is illuftrated with but one ex-

ample, not only becaufe the operations are extremely eafy,
‘but likewile very feldom occur, ’

Variety IV. Warehoufe and Shop Computations of
| Lofs and Gain. | |

'IN buying and felling, it is not only neceflary for a merchant
to be a perfect judge of the quality of goods,and to be well
acquainted with the propereft markets for making the beft
purchafes and quickeft fales, but he muft likewife be able, by
comparing both together, on the different articles in which he.
deals, to make a true eftimate of his trade, thereby to judge
with certainty, in what articles he ought to launch out, and
in what to retrench, as he finds them more or lefs to his ac-
count. To effeCtuate this, it was found neceflary to have
fome common ftandard, by which the gain or lofs made, or
propofed to be made upon any commodity, or article in trade,
thould be tried and exprefled ; and tkis, by univerfal confent,
feems to have been fixed to the centum or hundred; fo that,

"Bba2 when
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196 VarieTiEs in PrororTiON., Part IV.

when we fay the gain is at 10 per cent. it is to be underftood,
that when 10C /. 100 guineas, 100 crowns, 100 thillings,
&c. have been laid out in purchafing goods, 110/ 110
guineas, 110 crowns, 110 fhillings, é&9¢. have been recover-
ed by the fales; and, in the fame manner, if 100/ &%
were laid out on the purchafe of goods, and but go /. recei-
ved back, we would fay that 10 per cent. was loft by fuch

oods. - -

This variety will admit of four cafes.

Cafe 1. When the buying and felling prices are known,
and the rate per cent. gain or lofs required. -

R U L E.

As the buying price is to the difference betwixt the buying
and the felling price, fois 100 to the gain or lofs per cent.

Exam. 1. Bought cloth at 155 64, and fold it again for
18 5. what dld | gain per cent. I o .

6d. 64.6d.6d 64

31 - 36—31=5 11100 164% per cent.
For ' 31) 500 -

: 164% Anfwer.

Hence had 100 fixpences been laid out on cloth at 155, 6 4.
which was fold again for 185. there would have been gained
P6*; fixpences; if 100 fhillings, the gain would have been
165 thillings ; and if ‘100 pounds, the gain would have
been 164% pounds, &%c.; for the proportion would fill have
been the fame, as will be evident from the laft example per-
formed the common way, o

15-6 2-6 L. 100

12 12 240
1864.  30d. i: 24000
| 30

12
186) 720000 (3870

2lc)32]2 6
1620 ‘
1488 16-2-65=165%
1320
1302

180"
‘ Exam,
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Var. IV. Loss and Garn. 9

Exam. 2. Bought eloth for 105, and fold it again for g s.
what did I lofe per cent.? .

10) Ico

10 per cent, 5 for 10 1 1 21 100 * 10.

Exam. 3. Bought 5 puncheons of rum for 245/, 39';.‘6%

and fold them immediately for 295/ 19's. 64 what did

gain per cent.? - . o o

Firfty 295.97¢5 the felling price.
245.975 the buying price.

St ettt

5) 245975 io_ ;i 100
5) 49105 10
9.839 - - - )_;:)-(-).ooo (203213 per cent.
196.78
3220 ‘

The fhillings and pence are reduced to decimals mentadly,
and therefore the operation left out. .

Exam. 4. Baught a puncheon of rum for 66 1 13s5. 4.5

it run 150 gallons, which I retailed at 12 5. 64 per gallon ;

whether did 1 gain or lofe, how much, and at what per
ent. 2
P 2) 150 gallons.

4) 75 -0 at 10+,
18 15 at2s5.°64,

93 15 o felling price. |
66 13 4 buying price.

2. 27 18113
; 3

st t——

2) 81 50

40 12 6 per cent.

Becaufe 66 L 135. 4 4. isZiUﬁ % of 100 /. 2 is m&de the firft
term ; and becaufe 4=100/ 3 is made the laft term; fo by
the anfwer there is gained 27/, 15. 84. which is 405 per
cent. ' o "’

Caf

223
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198

VarieTies in ProporTioN.  Part IV.

Cafe 2. When the 'bu‘yihg price, and the propofed rate per

¢ent, profit are given, to find the advanced price, '

RULE.

100 in this cafe will be the firft term, the rate added te
100 the fecond,; gnq the buying price the third, the 4th pro-
portional to which is the advanced ptice required,

Exam. 1. Bought cloth at 15s. per‘yavrd, how may I chafgc

it per yard, to gain 2§ per cent.?

5 5o s 54
100 ¢ 125 i1 15 18-¢°

For abridging the terms, 3

20) 375

P —

18 9 Anfwer.

E'xam, 2. Bought 400 fpyndles of yarn for L. 41, carriaﬁe and

other charg
clear 30 per cent. 2

‘When aci

es came to 17 s.; how may I retail it per fpyn

le, to

L. s. d.

400 1 13 .1 41.85 1 2-7%
13
4) 54405

13601 =2 5. 8% 4. per fpyndle.

pher is cancelled in the produc of 400X100 the

firft term, and one cancelled likewife in the 2d term 1 30 to
balance it, the queftion will be properly ftated as above ; and
if from the product of the 2d and 3d terms, 5 places be con-
ﬁderec? as decimals, for the 2 in the 3d term, and the 3 ci-
phers in the divifor, the produ will be a fraGtion, and the

divifor 4.

Exam. 3. Bought 80 puncheons of rum, containing 7548 gal-
lons, at 10 5. 6 4. per gallon, lighterage, porterage, and other
charges came to L. 25 7 5.; there was of leakage 25 gal-
dons ; how may I fell the remainder par gallon, to clear 121
per cent. upon the whole ? | |
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Var. IV. Loss and Garwn., 199
7548 gal. Firft, 7548
25 leak. b —
e 3774 ati10s,
7523 rem. - 188.7 at 6 4.
100 X 25.35 of charges,

A ——— —————— O tt—.

752300 & I1I2.5 . 39853.0;5 firft coft © 115 11d.
For '3988.05
1123
446549.6
| 1993-525
n523) 4485.43125(.59622=11 5 X1 d.
37615

72393
67707
46861
45138
17532
15046 - -

21865
15046

P—————

(6819)

Exam. 4. Bought 17 cwt, 3 qrs of fugar, at 60 s. and
14 cwt, 2 qrs, and 14 lb. at 70 5. which I mixed together,
and propofe to fell at 30 per cent. advance; how may I value
1 cwt of the mixture to effe€tuate my purpofe ?

Firft,
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do0 Varteties in Proportron. Part 1V.
L

Firft, 17.75 X3 = §3.25
14.625X33= 51.1875

Quantity 32.37‘ 5 . 194.,4375 ptime <oft:

| o 13 | ,

32375) 13576875 (4.1936= L. 4, 3. 103 d.
129500

62687
32375
303125
291375

117500A
97125

203750

Cafe 3. If the rate proportional to andther upon a hew
advanced price is required.
RULE.
The loweft advanced price will be the firft term; the rate
added to 100 will be the 2d, the higheft advanced price the

3d, and the 4th proportional willbe the advanced price requi-
red, after 100 is deduced from it.

Exam. 1. Sold tobacco at 7 4. per 1b. upon which I had 10
per cent. miarkets rofe to 8 4, ; what did that advance bring

per cent. 2
7d. t 110 1. 8 ¢ 125%
110

Sty

7) 880

125%
100

25% per cents  Anfier,

Exam,
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Var.IV. .Loss and G arn. | 261

Exam. 2. Sold cloth at 18s. upon‘which I had 13 per
cent.; how much per cent. had my neighvbour, who {old his cloth
of the fame coft, at 19 5. 64.7  Anfwer, 24% per cent.

Cafe 4. If the prime coft is required, 100 added to the
rate per cent. will be the firft term, 100 the fecond, the ad-
vanced price the third, and the fourth proportional the prime
coft required.

Exam. 1. Sold a pipe of wine for L. 43, 15 5. by which I
had 20 per cent. what was the prime coft ?

f L L. s d
120 + 100 :: 43.75 - 36 9 2

Abridged 6 - § i1 43.7
5

6) 218.75

36.4583=1L.36.9 2

Exam. 2. Sold ‘50 ieces Scotch lawns, 10 yards each for
135 .. by which | had 15 per cent. what did it coft me per
yard ?

115X500 + 100 .- 135 . 45 8%d.

Abridged 115 : 1 I 27 '

20
—_— 5. d.
540 (4 8
460 :

r————

8o
12

960
920
40
4

160
115

vsm———

(45)
Vor. L Cc OBSER.
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202 VARIETIES in ProporTiON.  Part IV.

OBSERVATION.

In felling on credit, merchants generally propofe a certain
profit, which they calculate upon the prime coft of the goods,
added to the real and.imaginary charges.—The real charges
on goods are freight, infurance, lighterage, porterage, ware-
room rent, &'c. and the imaginary charges are rifk of bad
debts, dilatory payments, fhort infurance, poflible accidents

in the carriage, rifk of having them long on hand, &¢.; and

where this calculation is made according to the profit they
propofe, the goods are marked on the cover with fomething
charalteriftical of the price, which is known only to thofe
concerned in the thop or ware-room. After all, merchants
are frequently obliged to conform themfelves to the market,
felling under the rate they propofed, when there are few bid-
ders, and as demands rife, taking the bett price they can get.

Variety V. COMPUTATIONS v BARTER.

BArter is the commutation of one commodity for another,
and teacheth fo to proportion the quantities to be ex-
changed. according to the conditions ot the barter, that nei-
ther pariy may fuftain lofs. Queftions of this kind may be
quickly refolved by one fingle operation , by the following

R U L E.

Let the rate of the affigned quantity per yard, 1b. cwt, &,
be put for the firft term, the given or afligned quantity for the
fccond term, and the rate of the quantity required for the

third term, in a reciprocal proportion, then will the fourth
proportional be the anfwer.

Exam. 1. How many yards of fhalloon may I have in bar-
ter for 80 yards of broad cloth, rating the broad cloth at 155,
6 d. and the thailoon at 2 5. ?

6d. yds. 6d. yds.
31 . 80 11 4 . 620

31
4) 2480
620 yds. '
Or %0 =20%31=620 yards of thalloon, zs before.

Exam.
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Exam. 2. How many yards of Irifh linen at 25. 3 4. may
I have in barter for 8o pieces holland of 20 yards each at 3.
6 d. per yard ?
threepences threepen.
114 - 8ox20 :i g : 24885

For 8o
20

1600
14

9) 22400

S———v——t

24888

Exam. 3. How many pieces of Indian chints may I have
in barter for 86 pieces of broad cloth, rating the former at
L. 25, 105 and the latter at L. 15, 155 7

il5 Se pieces. I5 5.
21 + 86 i 34 - 5377
For 86
Lo 21 .
172
34) 1806 (53
170
106
102

4

34=r
Exam. 4. How many lb. of almonds may I have in barter
for 399 lb of raifins, reckoning the almonds at 74 4. and the
raiﬁm at 43 4.
.3 d. 23 4.
1 379 P 1893 /. of almonds.

Cco Exan.
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Exam. 5. How many Bibles at 2 5. Salmon’s gazetteers at
4 5. and {pelling-books at 1. of each an equal number,
may | have in barter for 525 ditionaries at 6 5. each 2.

5. books. *
6 . 525 i 244+1=7 - 450
For  7) 525

75 % to be deduced,

450 of each,

which amounts to the fame as multiplying by 6, and dividing
by 7. ,

There is a fecond fpecies of barter taken notice of by moft
authors, wherein it is thought neceflary, when one of the
parties make a diftinCtion betwixt a bartering and ready mo-
ney price, to proportion the price of the other party’s goods
to the fame advance with the former ; but as this only multi-
plies figuring to no purpofe, fince the fame an{wer can be
found as above, it was judged proper to take no further no-
tice of it here,

Variety VI. COMPUTATIONS in PaARTNERSHIP.

7Hen two or more merchants join together to carry on
any branch of bufinefs, they are fiid to be in partner-
fhip or company; and if their ftocks are all equal, the gain,
Yofs, or proceeds that cach partner muft fuftain, or draw from
the concern, is found by dividing either by the number of
partners; when their different fhares of the capital have one
common denominator, their refpective fhares of gain, lofs, or
procecds, are found by multiplying the gain, lofs, or proceeds
by their refpective numerators, and dividing the produét by
the common denominator. When each partner puts in a
certain fum as beft fuits his inclination or abilities, his fhare
of gain, lofs, or procecds muft be proportioned to his ftock.
And, laftly, when the partpers not only put into the com-
pany-trade difterent ftocks, but enter or withdraw thefe flocks
at different periods, and perhaps both, each partner’s thare of
gain, lofs, or proceeds muftbe propertioned to his fhare of the
capital, and the time it was employed. Hence will arife four
cafes.

Cafe -
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Cafe 1. When the capital is divided into equal fhares, each
partner’s dividend of the gain, lofis, or nett proceeds, is found,
by dividing the whole gain, lofs, or nett proceeds by the
number of partners. o ,

Bxam. A,B, and C had each in the common ftock L. 500;

when their books were balanced, they found there was of
nett gain L. §50; how much muft be carried to each partner’s
account in company? -

3) 550

’

L. 183-6-8 Anfwer.

Cafe 2. When the different fhares of the capital have one
common denominator, divide the gain, lofs, or proceeds by that
denominator, and multiply the quotient by their refpe&ive
numerators. - o :

Ex. A, B, C, and D, were concerned in a flore in Vir-

inia, whereof A had %, and B, C, and D each }; when the
ﬁore was fold off, and the debts collefted, therc was a clear
capital of L. 50c0; what is the dividend to.each?

6)5000
833 6 8 toB.
833 6 8 twC.
833 6 8 toD.
25¢0 O O toA.

5000 O © as given.

Cafe 3. When each partner ftocks in a fum at random, as
fuits his convenience or inclination ; let the whole capital be
the firft term, the proceeds, gain, or lofs, the fecond, and
cach partner’s ftock the third; then will the fhare of gain,
lofs, or proceeds, due to that partner whofe fhare of the
capital was the third term, be the fourth proportional.

Ex. 1. A, B, and C freight a fhip to Jamaica ; A putsin goods

to the value of 475/ 105 B to the value of L.675:3: 4,
and C to the value of L. 834:6:8, including charges: they
gained 547/ 19s. on the voyage: What is the dividend to
each, in proportion to his fhare of the capital ?
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L. s 4
A=475 10 o
B:=675 3 4
C=834 6 8
Capital 1985 -~ 0 0 : §4%.9¢ gain. e
Abridged 397" ‘0 0:109.59 ;14752 ¢ 131.259 = A.
397 © 0:109.59 :: 6752 :186.376 = B,
397 © ©0:109.59:: 834} : 230.315="C.

 mp—

‘ 547.95 Proof.

Sometimes the anfwer can be found more expeditioufly,
by finding the thare of gain, lofs, or proceeds, due to 100/.
and performing the reft of - the operation by pradice, efpe-
cially where there are few fraétions. : ‘

Epr. 2:°A; B,'and C freight a fhip to Virginia; A contri-
buted to the adventure 500 /.- B 1200/ and C 1300 /. ; they
had returns in tobacco, the nett proceeds whereof amounted
to 38c0/.; what-is the dividend to each ? ‘

Firft, 3000 : 3800 :: 100
Abridged 3: 38 10
10

3) 38
126 13 4 per cent.

Adraws 633 6 8§

500 = 623 6 8
500 = 633 6 8
200 = 253 6 8 pa, . 1520 0 ©

1200 = 1520 O O '
100 = 126 13 4 Cdraws 1646 13 4

Proof 3800 o o©

It will have the fame effe®, and fometimes the procefs
will be ftili thorter, to find the proportional fhare of gain,
lofs, or proceeds, to 1/ and do the reft by practice.

Ex. 3. A, B, and C fit out a fhip for Martinico, for which
, they

Kauppasivistyksen muisti - 2007 Helsingin kauppakorkeakoulun kirjasto - Helsinki School of Economics Library



The universal accountant and complete merchant I/Gordon, William 233

Var. VI, "PARTNERSHIP, 207

e n
they pay their 300 guineas each. A puts into the commo

ftock, for the purchafe of ready-money goods, 274 /. B 38¢g/
and C 437 L. Moreover, they buy upon their joint credit
goods at twelve months, to the amount of 2750 /. : porter-
age, lighterage, packing, and fhipping-charges, were paid
out of the ready money. — A goes {upercargo, and is allowed
2% per cent. proceeds for his trouble of management. Each
partner’s fhare of nett proceeds for the ready money advanced
was to be proportioned to his inputs, but for the goods on
credit they fhared equally. — A arrives with a bill of exchange
for 1000 /. and fugar, which, after all charges were deducted,
they fold for 4785 /. A’s bill of tharges and commiflion
came to 360 /.; how will the remainder be divided ?

Advanced by A in cath L.274 ~ Returns i fugar L. 4785
Dittoby B, - - " 389 In a bill of exchange. 1000
Dioby C, - - 437 R

L . — Total returns = - 5785

Total advances'in money 1100 Deduét charges, &'c. 360

- Upon the common cre- :

dit, - - - - - 2750} Nett préceedg,' _.V»L.‘.5‘4.25

Total of the capital, - 3850

To find the dividend upon 17 it will be

cap. proceeds. cap.
3850 1 5425 o1
Abridged 154 : 217 (i1 L.o1-8-24

Since Aputin - - L.274 Note, Thele methods
| —_— - prove each other alter~
For 1l he draws 274 nately, ‘
gglr_ ?j 8?_ g : : 981 68 Notey The thip makés
For 2’.414? ' 12 -; g‘ no alteration, unlefs it

gde = - = haa N
For po gy - - - " 04 1% had been {old at lofs or

profit.

Forrg4:217::274 ' 4s fhare, L.386 1 ¢}

Since
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A’ fhare brought forward, L. 386 1 ¢}
Since Bputin - - L.389 o o

¥ = 12913 4
¥ = 2518 8
T = 3 410
T = 0 § 10g

For 154 : 217 :% 389 : B's thare, L.548 2 8}

And fince Cputin L. 437 o o
) 145 I3 4

7 =

¥y = 29 2 8
T = 31210
r = 0 6 7%

For x54 21711437 : C’s fhare, L.615 15 5%

Laftly, 154 - 217 ! 1100 L.1ss0 o o

| L ready-money proceeds.
From the total proceeds 5425
Dedu&t - - - I§50

Remains - - - 3875
Dedut goods on credit, 2750

————————

1125

To be divided equally
Lto each, - - L. 375, which being added to their

ready-money thares refpectively, gives the particular fum which
each partner draws out of the concern.

Queft. 4. A; B, and C buy a thip for 1200 L. whereof A
had 3, B 4, and C % ; how much money paid each?
Firft,
12199 = 600
T = 400
7 ° = 300

1300

‘Then 1300 : 1200 :: 100
Abridged 13 : 12 ;:100;92-6-1%%.
But
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ButL.g2 6 13t X 6=7553 16 11
92 6 .lﬁ><4=362 4 i
92 6 11y X 3=1276 18 57

13=21200 0 © Proof.

- Exam. 5. A, B, C, and D purcha’e a thip, whereof A had
%+, B %, C %, and D paid 500/ ;. what was D’s fhare of the
thip, how much money paid each of the reft, and what coft
the thip all together ? "

Then 13:500:: 20

| S , 20
3X4X5=60 depominatar. ——
- | 13) 5000
1X4X5=20 A’s pumerator,
1X 3X5=15 B’s numerator, 4) 769 4 71 A paid.
1X3%X4=12 C’s numerator. 192 6 1} Dedua §.
Complemt13 D’s numerator. - —
—_— ' 5) 576 18 5% B paid.
6o 115 7 82Ded.

12) ‘461 10 of Cpaid,
.38 9 2%-Add %

P ey

Proof 500 o o Dpaid.

Then A+ B +C +D = 2307 ‘!‘3 10}
‘ the price of the thip.

In real partnerfhip there are few inftances where the fhares
of the company’s capital are {o undetermined as in fome of
the laft examples ; if they arg not determined by one common
denominator, they are gencrally even hundieds ; or if onc
advance more than another, the difference is made up by an
intereft- account at balancing the books. But this cafe is of

) fingular ufe in fettling compofitions in bankruptcy, and aver-
age-lofles in infurance, to which we refer. ‘

Cafe 4. When the partners give in, or withdraw their
ftocks at different periods, multiply each partner’s ftuck into
the time it was employed, and the fum of the products will
be the firft term; the gain, lofs, or proceeds the fecond; and
each particular product the third ; then will the fourth pro-
portional be the fhare of gain, lofs, or proceeds due to that
partner, the' product of whole money and time was the third

Vor. I. Dd term.
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term. Or the proportional fhare of gain may be found to 1/
as above, and the reft performed by pra&nce or multiplica-
tion, as feems moft convenient for difpatch. -

Queft. 1. Four merchants, A, B, C, and D enter into part-
nerthip, thus:

- A putin L. 64 10 0 for gT months,

B - - 78 15 o for6 months,
C - - 112 14 0 for 8% months,
D - - 125 5 o for 53 months,

They gain 108/ 185, 4.Td what 1 is due to each i in propor-
tion to their ftocks, and time they were refpeéhvely employed?

L. mon.

- A’s ftock  64.5 X4.5 = 290.25
B’s ftock 78.75%x6 - = 472.5 -
C’s ftock 112.7 X8.75= 986.125
D’s ftock 125.25X5.25= 657.5625

The fum of the products 2406.4375

Then 2406.4375 : 108. 91875 A. L.

Abndged 19.2515 8719 ::200.25 :13.137 A’s gain.
19.2515 : 8719::472.5  :21.3859 B’s do.
19.2515 ; 8719 ::986.125 :44.633 C’s do.
19.2515 7 .8719::657.5025 . 29. 762 D’s do.

108.9179 Proof.

v Or thus,
19.2515 : .8719 1+ 1:.045261 gain due to 1/
Then .290.250 472.500
Multiplier inverted 162540.0 162540.0
11.6100 18.9
1.4513 2.3625
. -580 945
. 174 284
«ee:3 5

————— A fenvmrcinparid

A’s gain = 13.1370 B'sgain =21.3859

986.125
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986.125 657.5625

162 540.0 162 540.0

39-445 26.3025

4.93006 3.2878

2272 1315

. 592 395

L1 e10 7

C’s gain = 44.633 D’s gain = 29.762
-The feveral fhares as before.

Queftions of this kind feldom or never occur in bufinefs ;
all differences in point of time are in company-affairs fettled
by an intereft-account, and therefore to multiply examples
on the head would be entirely ufelefs.

VarieTy VIL. Bankruptcy and Computations re-
lating to Compofitions.

'BAnkruptcy is the failure, abfconding, and relinquifhment
of traffic in a merchant, banker, or any other trader, —
In the firft ages of banking, the dealers in exchange had
bznches erefted in the public places, upon which they told
their money, and wrote their bills, &c. as the itinerant
merchants, or chapmen, have at this day. — When a bank-
er failed in his circumitances, his bench was broke, either to
denote a fraud, or advertife the public that the perfon to
whom the bench belonged was no longer to be trufted ; hence
the term bankruptcy is of Italian extradtion, from two words
fignifying a broken bench. ©
. The French diftinguith betwixt a bankruptcy and a failure,
by ftamping the idea of a defigned fraud on the firft, whilit
the latter is conftrued as occafioned by misfortunes and ne-
ceflity. |
In flat. 1. Fa. 1. c. 15. we have this defcription of a bank-
rupt, viz. All and every perfon who fhall ufe the trade of
merchandile, by way of bargaining, exchange, bartering,
or otherwile, in grols, or by fecking his or her living by
buying and felling, who fhall depart his houfe, or abfent
himflf, or {uffer himfelf to be arrefted for any debt, either
for money delivered, wares {old. or other goed confideration ;

Dd2 or
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or fhall fuffer himfelf to be outlawed, or go to prifon, or
fraudulenily procure himfelf to be arrefted, or his money or
goods attached, or make any fraudulent conveyance of his
lands, goods, or chattels, wheieby his creditors may be de-
feated in the recovery of their juft debts; or, being arrefted

- for debt, fhall lie in prifon fix months, . or more, upon fuch
arreft or detention, fhall be adjudged a bankrupt.

When it is judged that a merchant hath become a bank-
rupt, not out of neceflity, but with a view to defraud his cre-
ditors, and fave a capital at their expenfe; a commiffion of
bankruptey: may be taken out againft him under the great
feal, directed to five or more commiflioners, to inquire into
the particulars of the failant’s circumftances, and to a& con-
formably to certain flatutes made in that behalf.

Sutflance of the lasws reluting to bankruptey in England.

13.- £lif. ¢. 7. Thofe who depart the realm, conceal them-
elves, or permit themfelves to be falfely arrefted, to defraud
creditors, if they were irr trade, are deemed bankrupis, —
The Lord Chancelior,: upon a complaint in writing againft

a. bankru

pt, appoints commiffioners to fell the bankrupt’s

land., as well copy as frce, annuities, goods, chattels,.

debts, ¢

‘T'hefe commiflioners have power to convene

perfons {ufpefted to have any of the bankrupt’s effeds. —=—
Perfons refufing to dilclofe, or detaining lands, ¢, to for-
feit doudle the value. — If the perfon indebted abfent himflf,
after five proclamations by commiffioners, to- be out of the.
King’sprotection, and perfons concealing him to be imprifon-
¢ and fined. — 1 he creditor,. not fatisfied, 'may afterwards
take his courfe at law.

Stat. 1. Fa. ¢ 15. A creditor thall be received if he come
in, in four'months. — Grants of land, ¢ of a bankrupt in
© her mens names, except to children upon marriage, or
for a v luable confideration,— void. — If, upon warning left
at the ufual place of refidence three times, the bankrupt dees
not appear, five proclamations to be made, &'. Refufing to
be examined, fhall be committed. — Committing perjury to
10'L. prejudice of creditors, to ftand on the pillory.— Perfons
fufpected to d-tain any of the eflate not sppearing, to be ar-
reiled 5 and fill refufing, to be committed. — Commiffioners
may aflizn debts, & to the creditors, and proceed to exe-
cution though the bankrupt dies. — Commiffioners to render
the bankrupt an accoun:, and pay overplus.
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Stat. 21. Fa. ¢. 19. Petfons endeavouring to cympel cre-
ditors to take le(s than their due, or to gain time beyond fix
months, and efcaping, F¢. adjudged bankrupts. — Bankrupt’s
wife may be examined on oath. — Bankrupt fraudulently con-
eealing to ftand on the pillory. — Commiflioners may break
open a bankrupt’s houfe, chefts, ¢#c. Another man’s roods
in the bankrupt’s houfe to be diftributed. — No refpe to be
had to debts upon judgment, recognifances, or fpecialties,
beyond other debts.” 8z, 12. and 14. Car. I1. . 14. g. &c. —
10. W 11L. ¢. 44. Adventurers in the Eaft-India:company,
Guifiea company, &c. and no member of any fociety or com~
pany, to be adjudged a bankrupt in refpeét of his ftock ; and
the ftock not liable to foreign ‘attachment.

Stat. 5. G. 1L ¢. 30. Bankrupts not fubmitting to be exa-
mined thirty days after nctice, and not difcovering how they
have difpofed of their goods, and all books, papers, ¢7c. and
delivering up all to the commiffioners, all fuch eftate, ¢5c.
except their wives and childrens neceflary wearing apparel, to
fuffer as felons. — No advantage to bankrupts giving above
100 /. in marriage with children, unlefs at the time they
could fatisfy their debts. — Bankrupts removing, concealing,
orimbezzling, to the value of 20 /. guilty of felony. — No
commiflion of bankruptcy to be iffued out, unlefs the deb: of
one creditor petitioning amount to_ 150 or of three to 200 /.
= and bond to be givca in 200 L. penalty, to prove the party
a bankrupt. o

Stat. 6. G.1. ¢c. 21. and 9. G. I, ¢. 31. A bankrupt in
prifon, on execution for debt, to be difcharged, producing
his certificate. — And perfons having bills or notes on bank..
rupts, at a day to come, entitled to dividend, allowing dif-
count at § per cent.

Stat. 5. G. 1I. ¢. 30. Bankrupts‘ not furrenderi'ng in forty-
two days, and not difcovering eftates, adjudged guilty of
felony ; but the Lord Chancellor may give feventeen days
turther refpite, "’

‘They are to deliver all books of accounts, writings, &c..
to aflignies, on oath, and be allowed § per cent. not above
200 /. on paying 1&5. in the pound, and 7% per cent. not
exceeding 250 /. on paying 12 5. 6 d. per pound ; and the
body, not the eftate of the bankrupt, to be difcharged, unlefs
he pays 15 5. in the pound.

Four parts in five in number and value of creditors are to

fign
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fign certificates; &'c. Bonds or notes given to confent to any
certificates to be void; and if any creditor fuing. out any
commiffion, has privately more than others, the commiffion
{hall be fuperfeded. ——Bankrupts to be apprehended upon a
commiffion ilfued. ——Perfans who difcover their eftates to
be allowed 5 per cent. and concealing trufts to forfeit L. 100
and double value. —— Notice muft be given to creditors to
meet and chufe aflignees, prove debts, &e.; but none to vote
where a debt is under L, 10.——New affignees may be cho-
fen by the creditorsy and aflignees at the end of four months,
and within twelve, to account, and dividend to be made;
and there may be 3 fecond final dividend in eighteen months,
& e, Commiffioners to take an oath,— allowed 203s. a-
day, but nothing for expenfes, and attorneys bills to be adjuft-
ed by a mafter in chancery, — |
Bankers, brokers, or factors, are fubje&t to ftatutes of
bankfuptcy; but farmers, grafizrs, or receivers of taxes, fhall
not be deemed bankrupts.  Stat.’5. and 16. Geo. 11,

Subflance of the laws ré/étz'hg to bankruptcies in Scotlanid.
Will. & Mary, parl. 1. foff. 2. c. 20. The Lords fhall

adjudge the lands, &c. belonging to bankrupts, in favour of
the buyer, by the decreet of fale, and the buyer fhall there-
on be infeft, {o foon as it fhall be found that the debtor is ut-
terly infolvent, whether the legal be expired or not. More-
over, if no purchafer is found, a dividend may be made
of the-lands and effates among the crediters; as alfo the
Lords may determine the value of liferent-efcheats, and the
Yands or price to be divided among the creditorsy conform to
their feveral rights and diligences.

Widl. £ Mary, parl. 1. fefl. 6. c. 5. He' is declared to be
bankrupt; who, being under horning and caption, and found
by decree of the Lords to be infolvent, is either imprifoned
or retired to thie abbey, or other privileged place, or fled or
abfconded, or who defends bis perfon by force ; which being
found by a declarator of the Lords, all voluntary deeds made
by the bankrupt, at or after, or in the {pace of fixty days be-
fore his becoming fo, in favour of any of his creditors, either
in fatisfadtion, or for fecurity, thall be null and void ; and he-
ritable rights, whereupon infeftment may follow, granted by
the faid bankrupts, are only reckoned, as to this cale, to be
of the date of the feifin, but prejudice of their validity as to

other
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other effelts. A fraudulent bankrupt is not only infamous
infamia juris, but may be farther punifhed by the Lords of
Seflion, death excepted, and no difpenfing with the habit al-
lowed in ceffion, unlefs the bankrupt failing through misfor-
tune be libelled and proved. ‘

Ya. V1. parl. 23. c. 18. All dlienations, difpofitions, and
aflignations made by debtors of their lands, teinds, reverfions,
and goods whatever, to any conjuné or confident perfon,
without a true and juft caufe, after the contralting of their
debts, may be declared null at the inftance of juft creditors.
And if any third party purchafe lawfully the faid lands or
goods from the faid conjunéls or confidents, his rights fhall
ftand, but the receiver of the price fhall be liable to make the
fame forthcoming to the faid creditors, The fraud may be
proved by writ or oath of the party receiver of the faid fecu-
rity, that it was without any true or juft caufe; or that the
lands and goods being again fold, the price, or moft part
thereof, is, or was to be converted to the bankrupt’s be-
hoof, &e.

The computations relating to this variety, when there are
few creditors, may be made as in cafe 3. of the laft va-
rety. _

Exam. 1. Suppofe a bankrupt’s effets fhould amount to
17391 13s. 8% d. what dividend thereof will fall to each of the
following creditors in proportion to their refpective fums?

He owesto A, L.313 7 3= 313.3625
to B, 290 4 6=1290.225
toC, 700 o 0=7o00. '
to D, 486 13 8 =486.68333
toE, 600 o o= 6o0.
toF, 500 o o= j500.
to G, 381 10 o=3815
toH, 418 o o=418.

Total debt, L.3689 15 5= 3689.77083

Decti.
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The universal 