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x'lbmze.r.
odofius Emperor, —_—
pimus, St. Auftin.

, aworius Emperor of Rome, g 15 i
- Bawe taken by the Goths, - ‘l "

“"Tle monarchy of France founded,

W Femice buile, —

\ #@kentinian 111. Emperor, —

- @8eodoret.

“puftulus, the laft Emperor of Rome,
Arthur king of Britain, — -—

Fuftinian Emperor, — e

The Chriftian ara begun to reckon by,

The feat of the empire removed to Cenftan-

tinople, —

Procopius,

Tiberius 11. Emperor, -— —_

Mabomet’s flight to Medina, —

Damafcus and Ferufalemtakenby the Saracens,

Conftantius Emperor, —_— _—

Ven. Bede. ’

Fultinian 11. Emperor, but expelled after,

T heodofius 111. Emperor, - s’

The Spaniards defeat the Moors at Tours,
Pepin king of France.
Cbarles the great, king of France,
Alpbonfus king of Spain, who freed it from
the tribute of 100 virgins, —
. Charlemaign Emperor of Rome, —_
Lgbert firft fole monarch of England,
Ethelwolf king of England, —_—
Alfred, king of England, founds the uni-
__verfity of Oxford, .« — -
The Normans fettle in Normandy, e
#uds king of France drives outthe Normans,

|

Lewis IV, Emperor, the pope fets up another,
, fo F 2 ' Alex-
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by ey ye. aft, |
e Chrift.
Alexander, Emperor of the Eaft, —] g11
Atbelfton king of England, 924
Otho the great, Emperor of the Wett, 938
. Zimifca, Emperor of the Ealt, < 969 |
 Otho 11. Emperor of the Weft, 973 -|.
-+ Edward (the martyr) king of England, 975 | /#
" The Danes invade England and are beaten, 1002/
Henry (duke of Saxony) chofen Emperory |1008
Edmund (Ironfide) king of Fngland, 1016
Guido Aretinus, invents the notes of mufic, 1022
Herald the Dane, king of England, 1036
Edward (the Confeflor) king of England, {1042
Harrold ufurps the crown of England, 1066
William the conqueror king of England, {1066
The Turks eonquer Perfia, take Jerufa-
~lem, &c. — — — {1070
‘The holy war againft the Turks, ~— {1096
Ferufalem yegained from the Turks, 1099
Henry V. Emperor of Germany, 1106
7. Comnenus, Emperor of Greece, — {1118
E. Comnenus, Emperor at Conftantinople, [1143
Henry 11. king of England, - — 1154
Saladine, fultan of the Thurks, - 1170
London bridge built of ftone, — —11187
Ferufalem retaken by the Turks, 1187
Richard 1. king of 'England, — 1189
Henry V1. Emperor of Germsny, — —- s 190
Barenius.
Jobn, king of England, and granted Magna|
{ .Cha“.a, ——— —— —_— ll‘99 o
Hemrylll. king of England, = — —l1216
The inquificion. firft ~erected ‘againft the| =
Albagmfe.’.r, s, 1%, @) 1 oot —l1222 i
Frederic, Emperor of Germany, recovers ,
., Jerufalem, —_ iy 1229
Henry 111 . confirms Magna Charta, —|1253 1"
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ye. aft.
Chrift,
ichgrd (brother to king Henry) Emperor, {12 56
“Ble Barons take king chry prifoner, forf . |
W ibreaking Magna Charta —— —|1258
M Paleo!agm regains Conﬁ:antmoplc, 1260
ioman the founder of the prefent Turkxfhi .
¥ mpire, — — 1297
c Mariner’s compafs found out, 1 302
he oppofers of the Romifh fuperﬁltxon |
\ “burnt at Auftria, — 1315
“Wdward 111. king. of England, beat thc -
rench, and took the French kmg pri-|.

foner, - 11327
A. Peleologus 111, Emperor at Con{tantmople, 1326
Gunpowder mvcntcd in Germany, 1344
Charles IV. (K. Bohemia) Emperor of Ger-

many, = 1347
The Turks take Adrlaneple, — 1359
Richard 11. king of England, — 11377
Tamerlane the Tartar reigns, —~ —  —|I 387
Bajazet the Turk relgns, — —I71388
Tamerlam defeats Bajazet, conquersBabylon,

Perfia, China, India, 1399
The great Mogul delcended from him. .
Richard 11. depofed, - —11399
Henry 1V, king of England, the firft of the

line of'( Lancafter, -— —|1399
Civil wars in Germany, —|1404
Sigifmond (king of Hungary) Eznperor, 1410

j Henry V. king of England, — —l1413 |

{ =———DBeats the French at the battle of A-

gincourt, = — — 14715

Henry V1. king of England, —{1422
. Huniades, Emperor of Conftantinople, [1442
The Art of Printing invented, —1{1449
Mahomet 11. fultan of the Turks, takes Con{ .
1 M“DOPIC, — — "'""'"', 1'4.53 2
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86 CHRONOLOGY.
| ye. aft. H
Chrift.

- T'he Turks conquer Peloponnefus or Morea, {1459
Henry V1. depoled, and Edward IV. made } !

- king, — — —|1460
Edward V. king of England, = 11483
Ricbard 111. king of England, —  J1483 |~
Henry VII. king of England, —_— 1485

4

C. Columbus (a Genoefe) difcovered America, }149
Americus V<4fpafins difcovers South America,|1497
Henry VIII. king of England,  ~— 1509
M. Luther begins the Rc%ormation, {1517
Boetius, Erajmus, Copernicus.
Solyman Emperor of the Turks, — 1520
Belgrade taken by the Turks, —  —=]1521
The Streights of Magellan difcovered by F.|
Magellan, — — 11521
The Council of Trent, — 1540
Edward V1. king of England, . — 1547
Mary, queen of England, reftores Popery, |1553
Elifabeth, queen of England, reftores the |
Reformation, —_— —_— 1548

Charles 1X. king of France, 1560
The Maffacre o% the Proteftants at Paris, {1572
Mercator.

The Venetians defeat the Turks at fea, - 1572
Henry 111. king of France, — {1574 |
Rodulphbus 11. Emperor, — —|1576 |
The holy League in Franct, , — —l1576
Holland revolts from Spain, - 1579 |

Sir Francis Drake {ails round the Globe, 1580 | .
Tycbo Brabe, Scaliger. \
Pope Gregory X1I1. correés the Calendar, [1582
Mary queen of Scots beheaded, @ — 1587
The Spanifb Armado deftroyed by the Englifh {1588
Henry 111, of France, ftabbed by Clement,
- afriar, —_— - —]1589
Pilip 111. king of Spain, — - —]1598
' | Vieta®
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ye. aft.
Chrit
Vieta. g :
Yames 1. king of England, — 1603
Gunpowder Plot, —-— —|1605
Henry IV. of France ftabb’d by Ravillac, 1'71610
Lewis XI1I. king of France, 21610
Guftavus Adolpbus, king of Sweden, 1611
rhe New River brought to London, 1614
Frederic 11. Emperor, - —|1619
Des Cartes. |
- Philip IV. king of Spain, == — 1621
Charles 1. king of England, — 1625
G. .Adolphus flain in battle, — 1632
Ferdinand 111. Emperor, — —{1637
Portugal revolts from Spain, — |1640
Lewis XIV. king of France, — 1643
King Charles 1. beheaded,  — —|1649
Oliver Cromwell died, * — 1658
King Charles 11. reftored, — 1660
The great Plague at London, — [1665
Londor burnt down, == == 1666
Ricciolus.,
Peace concluded with the Duzch, 11674
St. Paul’s church begun to rebuild, — 11675
The Czar of Mufcovy dies, and his fons
. rule jointly, - - 1682
The Emperor at war with the Turts, 1682
The Turks defeated before Vienna, 1683
The great Froft, 1684
King Charles 11. died, and is fucceeded by
James II. = == — - (1685
Fames 11. depofed, — — — 1688
William and Mary king and queen off i
England, . ‘' — — — {1689
The battle of Boyne in Ireland, —|1690
- An Earthquake in England, 16g2 |

Queen Mary died,  “—  —  —|1694

7



‘Queen Anne came in,

_ —_ . =—l1702
‘Battle of Blenbeim, | — — . 1704
Battle of Ramalies, — . —l1706
England and Scatland united, — - w1707
St. Paul’s church finifhed, 1708
Queen Anne died, — — 1714
George 1. king, — —|1714,
A rotal eclipfe of the fun at London,
April 22d, =~ — -— 1715
Rebellion at. Preffon, —1715
The Aurora Borealis firft obfcrvcd 1716
The Spanifh fleet deftroyed near Slaly, ,Ll 718
Sir 1. Néewton died, = — —172%
George II. king, +~—  — = 1727
A great Froft 1739, and — — 1740
Battle of Dettingen, — —  |i743
A bn%ht Comet, in the fpring, — 1744
Rebellion at Culloden, — —[1746
Correction of the Calendar in England, |1752
George 111. king, -— — (1760
| Pcacc w:th France and Spain, — —I1763
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CALCULATION,
LIBRATION,

AND

'MENSURATIO N;

Or ;hc ArTs of

RECKONING, WEIGHING,
AND MEASURING.

BEING A

MECHANICAL WORK,

"ADAPTED

v

'I.‘olthc Bufinefs ,and Practice of TrapesSMEN and
ArTIFIcERS, in the fhorteft Method poflible’;

and defigned purely for ‘common Ufe,

Pondere, menfura, ei’numero, Deus omnia fecit.

———l

L NwD O W

Printed for J. NoursE, in the Strandj; °
Bookfeller in Ordinary tohis MAJESTY.
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M ] Believe there never was a courfe of the Mathema-

ticks printed, but what included the pratlical parts
thereof, and fuch things as are of conftant and daily
ufe among mankind. Therefore, leff ours [hould ap-
pear defective in tbis point, we fball comply with this
cuftom 3 and to oblige the lower fort of readers (for
every one is not defiined to fludy the [ublime parts of
the Mathematicks) I bave compofed the following
Treatife. :

In the firft part I bave put together a great num-
ber of ru . for the reckoning up of fuch things as com-
monly occur in trade and bufinefs 3 wherein I bave en-
deavoured to fuit the capacities of the loweft clafs of
tradefmen and artificers, by laying down fuch fhort
rules, for computing the walues of things, as may
with eafe be retained in the memory, are readily and
eafily_qvrought, or rather performed in the mind,
W are 10 be ufed as occafion offers, and therefore
U De very [erviceable to fuch as never bad an appor-
Rl sf learning Arithmetic,  And even to fuch peo -

e s nderﬁandg numbers, thefe rules will fave them
NSCD trouble and time. For men cannot always al-
88 Fine to fit down and compute every trifling matter,
WEG may be dome at omce by this way of reckoning.
COF Jew of thefe rules need the ufe of Aritbmetic y and
W0 that do require but wum cafy calculation. But
where there is amy danger of, making miftakes, it is
WP7opers for thofe that underftand it, to ufe a little
Brithmeric,  And that wo doubt or obfeurity may ap-
A A 2  pear



{The: PR ETFi'A+C E, N
pear in thele rules, I bave given exemples thereof, in
the common cofes of trades [o that the meancht reader
cannot be.at a lofs for underflanding them. And be-
fore this part, the common definitions are prefixt, alfo
an account of weights and mecjures, ipbles of [pe-
cific gravity, the praflice of warkmen in meafuring
their work, and fuch other things as are ufeful in &
Treatife of this kind. .

In the fecond part are delivered fuch common pro-
blems, as are requifite in the art of Meafuring, being
Juch as are introduélory to what is to follow. Here
we treat of the meafuring of lines; and bow, by
baving one line in a figure given, to find ancther. To
this part is prefixt the defcription and ufe of the
fliding rule, an infirument of gr.at difpatch in the art
of meafuring.

Tbe third part teaches bow to meafure the areas of
plane figures, and the [furfaces of [olids, and this
both arithmetically with fhe pen, and infirumentally
awith the [fliding rule. In this part it is alfo fbewn,
bhow thefe fixt numbers are found, which are made
ufe of in the different methods of finding the area of
sbe circle, by the fliding rule.

In part the fourth, we bave the menfuration of
folids, efpecially the mofi common; and particularly
“the meafuring of timber; and this both by Arithmetic
with the pen, and alfo by the fliding ruie, when not
too trowblefome. In this part it is alfo fbewn bow
all the fixt numbers are faxm;, which are made ufy of |
en the fliding rule, for meafuring cylinders and [phergs.

The fifth and loft part is gauging, contairned in @
narrow cempafs. Here it is fbewn bow to find the
areas of plain figures, and the contents of [olids, ac-
~cording to the common melbod of gauging 5 that isin
ale or wine gallons, inflead of inches or feet. How
10 inch any iun; and & general rule for gauging all
cafsy and bow to find the ullage s alfo bow to gauge
malt. To this part is prefixt a fbort account of the

liding
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Jiding rule adapted to this bufinefs; an inflrument
“ avbich very much fhortens all calculations in gauging.

- And in this part is fbewn likewife, bow to find the
Jixt numbers and gauge points, made ufe of on the
rule, and biw to work with themt. In all thefe ar-
ticles are given proper examples, to make the rules
Plain, which are wrought in the fborteft method, both
by the pen, and alfo with the fliding rule, when it can
conveniently be done.

I bave given no demonfirations bere, of any of thefe
rules ; for the prattical Mechanic does not want them,

- and a mathematical reader may have them elfewbere,
s in the Geometry, Conic Seftions, Algebra, &c.

There is no flare of life which does not require the
ufe of fome fort of meafures, either in length or ca-
pacity, dry or liquid 5 on thefe moft trades depend, whe-
ther it be thofe that procure food for s, or thife that
Jurnifb us cloathing. Menfuration is- the ground of
all arts, and of all things depending on trade, with-
out which they could not [ubfift.

In meafuring and gauging, the prallitioner muft
underftand common Arithmetic, without which thefe
rules cannot be put in praliice; and alfo decimals, as
all forts of computations are eafieft made thereby ; and
particularly contrailions in multiplication and divifion,

i@k often [ave long calculations. Tho in fuch cafes,
id advife to make ufe of logarithins, which in
afes will be fborter.

veometrical rules are made ufe of for fuch purpofes
uire calculations to be made to the utmoft ex-
s Jo the fbort tules in this Treatife, arz mof}
m only approximations, being contrived to
¢y or meafure rhings for common ufe with ex-
‘Pedstion, and which require not that degvee of exaél-
nefs. They are adapted for prefent extemporary bu-
f:;f;s and for fuch things as require to be done off

A3 . 1
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When. any plane fighre or Jolid body is prapoﬁd te

be meafured, we have no rule to determine it to be

any particular geometrical figure or folid, but by gue/s.
And therefore it is to be looked on as a mechanical fi-
gure or [olid 5 and muft be meafured by [dne Jbort me-
chanical rule, [uch as fuits it, and its lbortnefs will_

make amends for other defeft’s For by fuch a rule’
- the content may be found as truly, as tbe dimenfions
can be taken, and that is fufficient. And all fuch
rules muft be - effeemed good rules s when they come

very mear, at a meditm as if in one cafe they give

a [mall matter too mucb and in another cafe a [mall
master fbort of the truth, we may admit them as true
rules; fince the figure we meafure may not bave that

geomelrical exalinefs that we [uppofe 5 and it 15 mere
chance if it bas.

L g

«  W. Emerion.

. Marks and Abbreviations.

-+ to be added.

— to be {ubftratted.

X to be multiplied by.
— to be divided by.

¢ the {quare root of.

a* the fquare of a. v
a' the cube of 2, &c.

==-18 equal to.

a:b::¢c:d, asatod, fOlsctod
AG, ale gallu')s

WG, wine gallons..

MB, malt bufhels.

GP, gauge point.
C;lcu;
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Calcylation, Libration, &c.
DEFINITIONS.

1. (JOMPUTATION or* Numbering is the

Art of Reckoning ; which is fometimes per-
formed barely by the memory; but generally by
~ the help of thefe figures, 0, 1, 2, 3, 4, 55 6,
75 8 9.

2. Lgibratian is the Art of Weighing any fort of
bodies. This is performed by fome proper inftru-
ment, asa pair of fcales; a fteelyard, &c. and by
the help of certain fixt weights, agreed on to be
the ftandard, for weighing all other things by.

3. Menfuration is a mechanical art, teaching
how to find the content of any furface, or folid
body, from the dimenfions thereof, taken by ac-
tually meafuring them. 7The 'content of any fur-
face 1s commonly called the Area of it.

4+ A Line is the length or diftance between any

two_points ;gand this length is eftimated by the
I8lnber 1t contains, of fome known meafure, as
s, feet, inches, &c. |
8. A Superficies is that which - hath length and
~ Saeadeh, and its quantity is meafured by the num-
98 of {quares it contains, whofe fides are lineat
ks, of that meafure it is meafured by.

. usl. A Solid is that which hath three dimenfions,
“waemprh, breadth, and thicknefs. And its content
-5 eftimated by the nomber of cubes it contains,
whofe fides are linear units of that fort of meafure
it is meafured by. -

7. 4 right Angle is that made by one line DC 4,

ftanding upright upon another BA, fo that CD |
| A 4 } e S

-




8 DEFINITIONS.

Fig. lean no more to one fide than another; thus CDA"
is a right angle, and alfo CDB. If CD is not up-
right, it is an obligue angle ; an acute angle is iefs,
and an obtufe one greater, than a right angle.

1. 8. Parallel lines are thofe that are everv where
equidiftant, as AB and CD. -

14. 9. A Perpendicular, is a line which ftands at right

15. angles upon a line or 2 plane, and inclines to no
fide. This is the neareft diftance from any point
to a line or a plane, *as CD.

14.  10. A Triangle is a figure contained under three

!5- right lines. 1f one angle be right, it is a 7ight an-
gled triangle. ;

16, 11. A Square is a figure contained by 4 equal

| ftreight lines and 4 right angles, as ABCD.

17- - 12. A Parallelogram 1s a figure contained by

18. four right lines, fo that the oppofite be equal and
paralle%. ,

18, 13. A Trapezoid is a foyr fided figure, whereof
fome two oppolfite ones are parallel, as ABCD,

19.  14. A Trapezium is any figure included by four
lines, as ABCD. A line drawn thro’ the oppofite
angles is called a Diagonal, as AC.

21. 15. A Polygon is a figure confifting of any num-

22. ber of fides. If all the fides and angles are equal,
it is a regular Polygon; if it have three fides, 1t'is
called an equilateral Triangle ; if four, a Square ; if
five, a Pentagon ; if fix, a Hexagon, &c. PR

23. 16. ACircleis a figure brunded by the curye
line ABCD, called the Circumference, in whichrﬁ‘
lines drawn from the Center C 1o the circumferen
are equal. Any line AD paffing thro’ the center
C is called a Diameter . and any line CD, drawn
from the center C to the circumference, is called

the Radius. Any right line drawn through it is
called a Chord. K

17.°
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ding at right angles to one another; 33-

, .alqupipeﬁon is a folid contained under 40.
hereof every two oppofite ones are pa-

Bt ifm is a folid whofe two ends are equal 471+
ad like, and parallel to one another, 42
20. A4 Cylz'rzscr is a folid whofe ends are two e- 39.
qual circles, parallel to one another.
21. A Pyramid is a folid whofe bafe is any plane 44.
. figure, and the fides all triangles meeting in a point
called the Vertex, as D. .
22. A Cone is a folid ABC contained between a 43.
circular bafe, and a convex furface ending in a point
A called the Vertex.
23. A Poliedron is a folid contained under feveral
planes, if all the planes be any regular poligon, it
1s called a regular body, of which there are but
five. 1. The Tetraedron, has four faces equilateral
triangles. 2. The Cube has fix fquares. 3. The
Odllaedron, 8 triangles. 4. The Dodecacdron, 12
peutagons. 5. The Icofaedron, 20 triangles.
34. A Sphere ABCD, is a folid contained under 33,
aag-eurve furface; within which there is a point
he Center, from which all lines drawn to the
are c'a'ual, and called the Radius. Any line
thro’ the center is a diameter.
8.4 Segment is any part of a figure or folid
by a line or a plane.
{ Fruffum is the thick end of a folid cut off
Blanc parallel to the bafe. ' '
27. Vaults are curved arches, that {pring from
the oppofite fide walls ; and meet in a right line
over the middle of the vuilding, If they meet in
an angle, they are called’ Gothic arches. The
arches of a bridge are in this form,

28. Domeé's

EFINITIONS 9
ube is a folid contained under 6 equal Fig.

P
+ B - P .
' : __sr_..‘,'



‘ 28. Dome’s or Cupolo’s ar= arched roo fhat
meet in a point at the tops the bafe being ;
or po 1gon.
. A Saloon is 2 ﬂat roof or cieling, joined to
dé walls by arches.
30. A Gram is when a vaulted roof is mterféc-
tcd by fome other vaults.

31. A Meafure is a certain length made ufe of'
to meafure another greater length by, in order to
know how many of thefe the greater contains.
When a length is to be medfured, it is meafured
by a line, and is called /Ziueal meafure. When a’
furface is to be meafured, it is done by the fquare
of that line, and is called fuperficial meafure If
a folid is to be meafured, the meafure is the cube
" of that lineal meafure, and then it is called foid

meafure. 'Thus afoot in length meafures any other

length; and a {qudre foot, any furface; and a

cube foot any fohd; and fhews how- many feet

each contains. And the like for inches, yards, &ec.
In meafuring any furface or folid, all the dimen-

fions muft be taken in oné.and the fame kind of

meafure, except it be otherwife exprefled.

A Table of Numbers.

12 Units a Dozen,
12 Dozen a Grofs, —
20 Units a Qccn'c,,

5 Score make a thort Hundred ( )
6 Score a long Hundred (
10 Hundred a Thoufand (M)

x

A ‘T able



"MEASURES
A Table --éf Money. e S

1 Penny (d)
J _ 1 Groat,
ce 1 Shilling (s)
s lings 1 Crown,
"6 SHil 8d. ¢ make Z 1 Noble,
10 Shillings 1 Angel;
13 Shill: 4d. } 1 Mark,
20 Shillings . i Pound (1)
21 Shillings -1 Guineéa.

A Table of Time.

6o Seconds (¥) Z ‘ 1 Minute ()
6o Minutes 1 Hour,
24 Igours ERTI & %y_ lg{xatural,
7 Days 1 Week,

4 Weeks 9 1 Month,
3657 Days 1 Year.

Goods [old by the Dozén are,
Buttons, candles, hats, ftockings, lint, bottles,
plbes, Chinaware, pigeons, apricots, and peaches. -

Goods fold by the Grofs are,

= Bilktons, beads, tobacco-pipes, combs, comb-
a playing cards, knives, thread, filk hair,
o-boxes, buckles, ink-horns, bodkins, pep-
oxes, tinder-boxes, wafh-balls, and fpectacle-

Goods fold by the Score are,
aper, 'walking-fticks, marbles.

. Goods [old &y the jhort Hundred are, |
v Capers, thrums, ginger, cloves, indigo, pack-
- thread, quick-filver, cotton-wool, brafs and tin-

. work,
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WEIGHTS AND
work, feveral forts of fkins, brafs and tin ygnple-
Jments.

Goods fold by the long Hundred are,

Herring, ling, cod, and all ftock-fifh,/ balks,
clap-boards, nails, fith-hooks, pipe-ftaw€s, bow-
ftaves, deals, fpurs, outlandifh cloth, lamb {kms,
feveral forts of outland1ﬂ1 cloth, and eggs.

Goods fold by the Thoujand are,

Pafte-boards, tennis-balls, lemons, oranges,
boards, quills, teazles, tiles, bricks, tacks, tenter-
hooks, thimbles, pins and needles, billets, lan-

thorn-horns, barrel-hoops, 0X - - horns, fquirrel-
{kins, flates, &c.

Standard gold 1s 11°* fine, and 1°* alloy.
Standard filver is 11°% 2°* fine, and 18" Iloy.

A pennyweight of gold coin is worth 3s. 10d7,
which is near 2 d. a grain.

44+ Guineas make 1 pouhd Troy ; and I guinea,
129 grains.

An ounce of filver with alloy is worth 5 fhillings.
An ounce of gold is worth 31. 18s. ¢

22 Pence in copper is about 1 1. Averdupoife.

A Table of Averdupoife weight.

16 Drams 1 Ounce (oz)
16 Ounces 1 Pound (1b)
14 Pounds { make <1 Stone (St)
8 Stone 1 Hundred weight (C)
20 Hundred 1 Tun. (T)

8 1b make a ftone among the Liondon butcbers:__ |

A Table



fEASURES.
{ Table of Tray Weight.

1 grain, (gr)
1 Penny weight, (dw)

make 91 Penny weight,
| 200 ght 1 Ounce, (o0z)
« 12 Ounces ‘1 Pound. (1b)

The Apothecaries divide the Troy ounce thus,
20 grains make a fcruple (3), 3 {cruples a dram
(3), 8 drams an ounce (3).

By Averdupoife weight, is weighed mercery ware,
and groceries, and all things that can wafte, as
pitch, tar, rofin, wax, tallow, flax, hemp, flefh,
butter, cheefe, falt, candles, foap, ftarch, fpices,
coffee, tea, chocolate, filk, bread in the country,
and fometimes oil; allo copper, tin, iron, fteal,
lead, &c.

By Troy weight is weighed gold, filver, jewels,
amber, apor.hccanes drugs, bread, liquors, precious
ftones.

E Weights compared.

he Averdupoife pound is 7000 grains, the Troy
pound 5760 grains.
The Avcrdupmfe ounce is 437% grains, the
Troy ounce 480 grains.
~~ 1 he Troy pound is to the Averdupoife pound, as
to 11, or rather, a~ 14 to 17.
The Averdupoife ounce is to the Troy ounce, as
O to 11, or more exactly, as 73 to So.
The London pound is to the Paris pound, as
00 to 10g.
The Troy ounce is to the Paris ounce, as 64 to

A,nd the Avcrdupoifc ounceisto the Paris ounce,
63 to 68.

A Table



WEIGHTS AND

-

A Table of long Meafures.

12 Lines 3 (1 Inch,

3 Barley corns 1 Inch,

12 Inches 1 Foot,

3 Feet 1 Yard,

5 Feet 1 Pace,

2 Yards > make { 1 Fathom,

5+ Yards 1 Pole or Rod,
4 Poles, 100 links 1 Chain, +
40 Poles 1 Furlong,

8 Furlongs 1 Mile,
69+ Miles L1 Degree on the earth,

Alfo 1 finger or thumbis an inch; 4 inches a
hand ; g inches a fpan; 2 fpans a cubit; 5 fpans
an ell; 16 nails a yard ; 7 yards 1 rod in the north ;
a geographical mile 2030 yards ; the Englifb, French
and Swedifb feet are to one another, as 1 to 1.256,
and 0.97; a toife is 6 French feet. seT

A Table of fquare Meafures.

144 Inches 1 Foor, \
Feet 1 Yard, }
30+ Yards 1 Pole or Perch,
1co Feet 1 Square,
16 Poles -~ make 2 1 Chain,
40 Poles 1 Rood, e
10 Chains 1 Agre, |
4 Roods I Acre, !
640 Acres ~ 1 Mile,

A Table of [elid Meafure.

1728 Inches}_ e {1 Foot,

27 Fect

I Yard,

L

A Table



S EASURES
Table of dry Meafure.

es, or)
1 Gallor3
: | 1 Peck,
or
ches of make 9 ¢ Buthel, _
1 Quarter,
4 Quarters 1 Cauldro:i,
10 Quarters J 1 Laft.

Alfo 2 pints make a quart; 2 pottles 1 gallon ;
2 buthels a ftrike; 4 bufhels a comb; 2 weysa
laft.

Water meafure is upheap’d meafure, or ¢lie al-
Iows 5 ftriped pecks to the bufhel.

By this, grain, coals, falt, lime, are meafured,

A Table of liguid Meafure.

4 Jacks - r1 Pint,
P 1ncs 1 Quart,
1 Gallon,
1 Gallon ofi:' v;ine, o
1 Gallon of ale or beer,
[ make W 1 Firkin or Anchor,

1 Hogfh. of ale or beer,
1 Hogthead of wine,
heads J L1 Tun.

gills make a pint; 2 quarts, a pottle ;

A g% gilfons, arunlet; 42 gallons, aterce; 2 terces,
& puncheon 2 ﬁrkms, a kilderkin; 4 ﬁrkms 4
« barrel ; 2 hnglhcads a pipe or butt.

-\ Note, 8 gallons make, a firkin of ale, and g of
beer, in London; and the hogfhead proportlona-
‘ble. Alfo 4 gnlls make a pint there.

E¥ A Pem pint conmns 49 cubic inches.

- Meafures

- N
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Meafures compared.

Oil, honey, &c. are meafured by wine rjeafure,

and fometimes by weight Averd. Alfobrandy,
- {pirits, mead, perry, cyder, vinegars® verjuice,
{fweets, mum, - &c.

A Winchefter bufhel ought to be 8 inches deep, °
and 18% inches diameter.

A ftraked bufhel is to the fame unheaped as 3
to 4 ; therefore the heap is ¥ the bufhel ; or, as
fome fay, -+ thereof.

The old wine gallon was 224 cubic inches.

‘The old corn gallon 272 cubic inches.

The corn gallon 1s to the ale gallon, as 20 to 21.

A hogfhead of water (wine meafure) 1s about 8+
folid feet; the fame by ale meafure at 51 gallons
per hogfhead. And wine meafure to ale meafure,
as g to 11, _

A cubic foot is to the Winchefter bufhel, as 4
to 5; or exactly, as 45 to 56,

The Englifh foot is to the Paris foot, as 107 to
114.

ScHOLIUM.

However thefe things may have varied ; yet {t is
very probable that, originally, a hogfhead of wjne
and ale was the fame in quantity; and a tunjof
water juft a tun weight. e

Hence we may fuppofe, that anciently 8 cubic
feet of water made juft a hogthead, and 4 hogf-
heads a tun. And confequently that a tun weigh-
ed 2000 lb.

Likewife that a hundred weight was then but
100 1b ; far this multiplied by 20, makes 2000 lb.
alfo for a tun; and was “increafed afterwards by
merchandizing, upon account of the wafte in goods.

Alfo if a bufhel of good wheat weighs 625 Ib,

then the quarter would be 500 1b, and the cha:;:l-'
‘ pr



 is alfo a ton. So that origi-
, 4 ton in meafure was 2alfo 2 ton in
in weight has been the common
1 things. -

bt and Meafuré compared.

of water is 22 inches folid.
upoift of water is 27 folid inches.
ater weighs .58 ounces Averdupoife:
t of water weighs 76 1b. Troy, or
622 1b. Averdupoife, which is 1000 ounces, and
contains 63 ale gallons.

A wine gallon of water weighs 8.35 1b. Aver-
dupoife. : '

An ale gallon of water weighs 10.2 1b. Aver-
dupoife.

A ton of water weighs 18} hundred weight.

A cylinder of water of d inches diameter, and
a yard high, contains -*.dd ale gallons ; and weigh's
nds Averdupoife.

of fpecific Gravities, foewing the weight of
ic Inch, of [everal bodies, in ounces Averdu-

oz. 0z.
— 11.366{Caftiron — 4.090
rd gold 10 930 |Marble —  1.509

8,302 |Common glafs 1.493
—  6.554 Flint — 1 490
6.418 | Portland ftone 1.488

ard filver  6.096 |Free ftone 1.462-

-~  5.208 (Common ftone 1.44

Plate bral — 4832 (Brick —— 1157

Caft brafs 4.630|Alabafter  —

Steel = — \4.544|lvory . — 1.055.

3 tgg tHorn — 1,055
ewter - 223 {Water —  0.578

Tm 7 4.236 r“-{'??Q

- B AI‘T‘&' b

4. |

1. s

= -._\ 2\ “: Fg‘,p;-: . r":,, _A__'- 7 . _,.q
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A Table fhewing the 'hmgbt af a cubic foot
ral Jorts of Bodies, Averdupoife weiglt:

1b. oz Ib. oz.
Wheat — 48 o|Lignum vi 82 15
Oats — 29 8|Butter — 58 12
White peafe 50 8|Pitch  ~— 71 14
Barley — 41 2|Mahogany 66 7
Malt = — 30 4|Box — 64 6
Field beans = 50 8|Milk,
‘Wheat meal unfift- Urine, and } 63 2

ed o|Sea water
Rye meal unfifted 28 4{Rain water €2 8
Bay falt — 54  1|Red wine 61 14
White fea falt 43 12|Bees wax 59 II
Sand - 85 4|Linfeed oil 58 4
Newcaftle coal 67 12{Brandy 57 15
Pit coal (Wednef- 10ak — 57 8
- buryy) — 63 o|Oil olive 57 I
Gravel 109 5|Beech 53 6
Wood afhes 58 5|Elm }
Pump water 62 8|Afh A N
Cha — 112 10|Cedar e 7
Allum — 107 2|Fir — 4
Clay ' =—— 107 o0|Cork —_ 8 |
Honey — 9O 10{Air —_— 13
L

REMARKSE. , _’e

20 cubic foot of hay is about a hundred weight. /

56 Ib. of butter make a firkin, which is 4 [tone,
Averdupoile.

When wheat is at 5 fhxllmgs the bufhel, xhc
penny white loaf is to weigh 7. 0z. out of Iiondon.

If a miller carries and recarries his corn, he has
a quarter of a peck per bufhel, for toll and wafte. 4
But if the owner carry it, he has but half fo much.

40

-



hewn timber, or go feet of hewn
ned a load or ton, -
of Newcaftle coals is a chaldron,

heat weighs about 6o Ib. Averdu-

iy is 36 truffes, and a trufs f'otjr
hundred.

; The feveral ways of meafuring different jortsof Work.
| e

Different work is computed by different mea-

fures. In meafuring boards, timber, glafs, ftone;
. the dimenfions are taken in feet and inches; and
the content.caft up in feet.

In cafks, the dimenfions are taken in inches, and
the content caft up in folid inches, or elfe in gal-
lons. .

In painting, plaiftering, paving, flooring, wain-
the dimenfions are taken in feet or yards ; and

nt caft up in yards.

fing, tyling, flating, raftering, partition-

ring ; the dimenfions are taken in feet,

content given in fquares of 100 fquare

ling is meafured’ in feet or yards, and the
t given in rods, containing 272 fquare feet;
the North country, - the rod contains 7 {quare

nd is meafured by Gunter’s chain, and Catt up
res, at 10 chains an acre. .
Earth works, as cellars, vaults, &c. are meca-
fured by the yard folid. = | -
In any rule, &c. 'to meafure with, it is the beft
way to have it divided into decimal parts; for the

content of any thing is f{ooneft caft up, when the

" dimenfions are taken in decimals. And the fhort-
Bl A R LB eft
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L otk "n’ F mr 5 pig 4

.4 ftone. 41b; but fome weighs -
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eft way is to work by logarithms ; adding the lpga-
rithms, inftead of mng;lying ‘the num °Q§nd'
fubtratting inftead of dividing, A

-y

The Praiice of Workmen

Glaziers take dimenfions to a quarter of an inch,
and never make any allowance for round or oval‘
windows ; but meafure the circum{cribing parallelo-
grams, .. i

In plaiftering, deduétions muft be made for doors
and windows ; but fomie make no deduétions.

Painters, in taking the height, gird the ftring
into all the hollows, and round all the fwellings of
the pannels, &c. And in taking the height of a
door, or the breadth, they add the thicknefs.
Their price is according to the number of times
the golour is laid on. Deductions are made for
chimnies, cafements, &e¢.

Joiners, in meafuring the height of a room, put
the ftring into all the fwellings "and mouldings.
But in taking the length, they meafure in a ftrait
line. Deduétions are made for all vacancigs, as
windows, chimneys, &c. In partitioning, deduc-
tions muft be made for doors and windows.

In flooring; the hearth-ftone is deducted, €gcept)

- there be a border round it. 'Window fhutter§ and
doors are commonly reckoned meafure and faf;]
becaufe they are worked off both fides.

In roofing, tiling, flating, it is cuftomary to
reckon the flat and half ot building within the +

walls, for the meafure of the roof, when it is a
true pitch; that is, when the rafrers are 3 the
‘breadth of the building. For workmanfhip alone,
fky-lights, chimney fhafts, &c. are deduéted. Butl"
finding materials and work, takes in all, except
places of g or 10 feet area. Some never deduct
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to the workmen.

‘In tiling ‘and flating, fky-lights and ﬁmne -
fhafts are educted. The angle of the roof whlch
bends inwatds is called a Valley, and the angle bcnd-
;ng outwards is called a Hip. . |

In walling a houfe, dedutions muft be made for
‘doors and windows.

In meafuring chimnies, gird round the middle -
for the breadth, and the height of the ftory is the .
length.

In meafuring timber, it is cuftomary for the

buyer to take the girt any where he pleafes, be-
tween the greater end and the middle of the tree.

~ Branches of two feet compafs are reckoned tim-
ber ; any thmg lefs is not timber. 'When the bark
1s on, dcdu& at O e thc circumference. - .

gle® v Br3~.' PART




PART I /

Computing and Weighing.

———— —

PROB L

To reduce Guineas into Pounds.

1 RU L &,

AKE the tenth part of the Guineas, and
add the half therepf to the guineas, for the
- pounds.

‘What remains 1s fhillings.

Examp.
In 674 Guineas, how many Pounds ?

The tenth of 674 (dropping 4) is 67, Half of
67 (dropping 1) 1s 33. Then 33 added to) 674,
gives 707 pounds, to which put the 14 fh lmgs
remaining.

: RULE

Call the guineas {hlllmg», which reduce 1nto
pounds, and add to the guineas.

Example

How many Pounds in 1638 Guineas ?

Here 168 fhllllngs 1s 81, 8s. which added t
.. 168, gives 1761, 85, S
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PL. ”'comPUTING Bl

-! Cor, To reduce ptmnds 3‘0 gmmas, Sfubtrall the
: v) part thereof. ) , |

\ ‘PR OB. IL

Having the price of 1, to know what 100 comes to?

=z 1 RULE.
© For every farthing in the price of one, reckon
twice as many’{hillings and once as many pence. .

Examp. |
If 1 colts 93 pence, what will 100 come to ?

g pence halfpenny is 38 farthings.
Then twice 28 1s  76s. od.
And 38 penct’ g "4

79s. 2d. =3l 19s, 2d.

2 RULE. ¢

pvery fhilling of the price reckon 5 pounds.
i for every 3d. befides reckon 25 Ihlllmcrs.
8l for a penny 8s. 4d.

Examp.
) Fhat comes 100,70, at 7 5. 10d. @ piece?

g fhillingg — 35 o o
|3 pences = 3 15 ©O

s oo x
39 3 4
R RGO W PROB.



p R o B 111' ‘ A
Ha'vmg the price af 100 gwerz, 7 ﬁnd tbe price of 1.
: RULE: | -1
" Take half as many farthings as there are fhil-

- .‘ lings in the price; abating the soth part of the,
whole number of farthings.

Examp.
[f 100 cq/t‘ 33 1. what is that a piece ?

Whole num. farthings 660

Half the number 330
+% the whole, {ub. 13

317 farthings;
s 793 pence,

Anf. 63; 7 dz.

—

PR OES IV

Ha;ving the price of 1, to know what the lng
bundred will coft.
1 RULE,

How many pence you give for each one thin
‘So many angels the long hundreds bring.

Examp. .
If one thing coft 3% d. what will 120 be?
27 angels 2% 5 =1L 25 04,

{

2 R-ULE.,
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Take half as many pounds as 1 cofts pencc,.
g addmo 2s. 6d. for every odd farthing.

Ex.
If 1 coﬂ.s 133 d. what is the charge of 1202
- Half of 13 1563+ 6l. 10s. od.
3 half crowns for 3 AR
Anf. 0 X5, 0.5
PROB. V.

By knowing the price of the long bundred, to know
what 1 cofts.

T R B

For every pound reckon 2 pence, and for e
very -half crown more a farthing. '

Ex.

If the long bundred (120) cofts 7 1. 15s. what does
I coft ?

J 7 two pences 18 - 2.4
. 6 farthings 1+
__,;' : Anf. I 3'5
2. R UL E

Double the price, then the number of pounds
call pence, and the number of Crowns Over, call

festhings,

. : Ex,

S
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g If deals be 18 1. 165, 3d. for the long b‘g/%

what does 1 coff 2 . {
“'double, 371. 12 6= 3s.—17d. Ani

»
-~

PROB. VL ;
Having the price of 1, to know what the thoufand
comes 20,
r RU L L
| For every 6 pence of "the price, reckon 25
" . pounds; and for every penny more, 41. 3s. 4d.
" or 4% pounds.
Or ten times the price of 100, is the price of
a thoufand.
Ex.
Suppofe 1 cofts 13 s. 4d. what does 1000 coff 2
26 fix pences 650
4 times 4 1. 3. 4d; 16 13 4
Anf. 666 13 4
2 R U LiE,
Take as many pounds as there are farthings in
j the whole price. Then add as many pounds fas
; there are fix pences in the price. Alfo for eviy
17 d. above, add 5 fhillings, and 10d. for eagh
farthing.
: | | Examp. «
If 1 cofts 143 pence, what will 1000 coft 2
: 59 farthings 591. s. d.
g 2 {ix pences 2
i 1% d, el '
I - 5 farthings R -
f, | | ' Apl; * 61 9 . 2
b L —
s, A o
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. PR OB VIL

Having the pr:z'ce of & thoufand, to find the price of

one.

R ULE .
- Take as many farthings as pounds in the price,
abating the 25th part thereof.

Ex.
At 564 1. 18s. o d. per thoufand, what does 1 coft 2
565 farthings 565
2 part fub. 22
Anf. 543 farthings = 115, 33d.

P R O B. VIIL
Having the price of 1, to find that of a dozen.

R U L E.

For every penny in the price reckon a fhilling,
and .3 pence for each odd farthing.

Ex.
y If 1 cofts 16 pence, what will 12 be?
/ An{, 165s. 6d.

Cor. The price of a dozen being given 5 the price
of 1 is found, by reckoning [o many pence as there are
loillings 5 or by taking 'y the price,

!r‘ -

PROB.
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@ grofs.

COMPUTING

PR O B. IX.
Having the price of 1 thing 5 to find the price of

R ULE.

Find the price in pence, and take ;5 of it, for .

the pounds.

—

Lx,
If one cofts 3s. v1id. whatis a gréfs 2
28 1Ig 477 pence

Anf. 28.50 or 281 108

-~ — —

3 ot ROB, X
Having the price of a grofs, to find the price of one.

R U L E.

Take the third part of the price in fhillings,
for the price of 1 in farthings.

Ex.

i

‘At 71, gs. 6d. the grofs, what is the price of 1 2 .

7. gs. 6d. is 149+ fhillings, or 150s.
| 3)150(50 far. = 125-d. Anf

RO 8. XL

Having the price of a gallon of hguors 5 80 find the
pru'e of a ton.

R UL E

Put the price into pence, and call them fo many
' guineas ; adding quarter guincas for farthings.

E__x

nisa
. 17
L)

g

}

e .
ksal o

-

\
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‘ \ Ex. ,:

If brandy be Jold for 6s. 10} d. a gallon, what is
that a ton 2

6s. 10%d. is 823 d.
82 guin. 82 o0 o
. g G o B
7 d. 15 9

© Anf, 86 17 9

Cor. The price of a hogfbead is bad by taking
& quarter of this fum.

PR OB XIL

Ha*vzng the price of a ton of liquors; to find that
of a gallon.
R'UL E.
Reduce the price to guineas; then for every

guinea reckon a penny, and a farthing for a quar-
ter guinea. '
Ex.

At 97 ). per ton, what is that a gallon ?
97 L 1s 92g. 8s.

2 pence — 7 8
;8 fhillings — o
Ani, > B

; PROB. |
e A _ . . 6
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Knowing the price of 1 pound, to find wbat Fhe
bundred weight cofts.
R, 1 RULE. '
b For every penny which a pound denotes,
«  Count once the angels, ’bating twice the groats.
If a pound be 7% d. what is the bundred weight ?
7+ angels gl 155,
15 groats, {ub. 5

Anf. 3 10

——— e —

¢ RU LB

Number the farthings that each pound denotes,

Take twice the fhillings, once as many groats.

Ex.
" If 1 cof 35. 63d. what will 100 weight coft 2
3s. 63d. is 171 farthings.
twice 171 fhillings Iy 2 0
171 groats, add | 2. 270

T TR R
e

fe

19 19 O

8, . s RULE.
A Find the pence for 1 ; take 9 times as many
fhillings, and once as many groats.

@ | Ex.

| At 10d. per pound, what is the bundred weight ?
" 9 ten pences 9o

o | ten groats 3 4 . e
:;1.'-} " 93 4

B - Al & .13 &




tp.- . COMPUTING.

\ PR OB. XIV.
T 3 price of a bundred weight being given, to find
 that ofa pound ?

t SROGLE, ,

* * For every 7 fhillings in the price of a hundred
weight, reckon 3 farthings for a pound.

Ex.

At 81 a bundred weight, what will one coft 2
8 pounds are 160 fhillings

the 7th part 23
3 times 23 farth®. 69 = 17} pence, Aniw.
2R U.L E.

Take the tenth part of the price in fhillings, and
the fourteenth part of that ; the fum is the pence for
a pound.

.
At 2gl. 17 5. 64, the bundred, bow much is a pound 2
29l. 17s. 6d. 15 59477 fhillings,
the tenth part 59.7
+ of this —_— 4.2

fum 64 pence.
Anf. ., 5s. 4d.

PR OB. XV.

In Troy weight, baving the price of & grain, 10 find
be price of am ounce, or a pound ?

R ULE.

Multiply the farthings in the price, by 6 ; gives
the Brioc of a pound, in pounds. |
___‘ < ‘ Or



.32 | COMPﬂTLNG 3
R il Or double the pence in the pnee gives the pnca..
| of an ounce in pounds fterling. . j 4

Ex.' 1. 7 .'

At 15 d. a grain, bow much is a pound ?
1-or 56 =30l Anf

Exo 2‘ .

At 2d. a grain, how much is an ounce of gold ?
2 d. doubled is 4 pounds: Anf.

PR OB  AVL

In Troy weight, the price of a penny weight being gi-
ven, to find that of a pozmd

R.U L E.
- The number of pence in the price, call pounds.
T > '
And 107 d. the penny weight, how much is a pound 2
107 pounds 10l. 10s. Angv.

PR OB. XVIIL

The price of a bufbel of coals being given, to jfind
that of a chaldron, or 36 bufbels.

RULE.
Thrice the number of pence in the price, call
fhillings. -
Ex.

At 4% d. the bufbel, bow much is a chaldron of coals ?
Thrice 4= is 137 fhillings, or 13s. 6d. Ani.

1\-“‘

L
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RULE.

‘Find the pence, and take 3 that number of
pdu"a'ds: %3 s hiar Vg

At 35, 42d. a flone, what i3 that a m)f

35 4%d. xsg'L

m;nd 2 of 40% 15 + L ora6 5,
. 3 6 6

and 26 .2 L is 261 165 8d. Anf,

6
| PR OB. XIX.
The phm%f m tbmg" being: gtwn in pence, hlﬁ L

what' a . | come to.

6 penc ' atckon half fo many fhtlhngs 3
For 3 pence, half of the laft fum ; and
For a penny, 3 of the laft.

Example.

 What will 57 cof at 84d. a piece?
s di- AT T

half of 5p 28 6 Seue 8 16
~ half of this 32 3 © o
| Axhirdof that £ 9 49
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1000 (at 6d.) 25 © o
- at3d. 12100
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6l 400 (at6d.) 10 00
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PRQB. XX

Tbe price of 1 being given in jlnllmg;, to ﬁn
@ny number will come to. !

xR UE E

In the number of things propofed, double the
fight hand figure for ﬂnllm and reckon the reft
of it pounds, Then take this fum 6f pounds and
{hllhags as oft as 2 is contained in the price; and
if there is an add fhilling, take half the faid fum. .

Examp.

What is 2344 ounces at 13 fbillings an ounce ?

2341, 8s. taken 6 times is 14061, 8s.
; half of it  — 117 4

—— ——

“Anf. 1523 .12

‘/ @”1\4

2 R UNES

Multiply the number of things by half thcpnm
then double the right hand Fgure Ihlllm&%ﬂﬂz

- the reft is pounds.
In the former Example.

2344 X by 67 is as follows, s ¥
6 X 2344 18 14064 .
half of it - is e A RPN

A ————e
o o 15236

Anf. .- 1g231l 12s
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AP RO N
o the price of 1 in pounds ; to find the price

Pyt

b PR L I %
tiply the price feparately by every ﬁg@g of

theprapofed number ; putting each produtt in its
proper place. ST : |
5 dogt o Examp.
What«<omes 5307 to at 57 1. a piece?
5000 X 57 — 285000
300 X 57 - 17100
7 X 57 e 399

—

Anf. 3024991 o

PR OB XXIL

To caft up fums of money by Counters.

»e L ARAL R, oy
 Make four feparate partitions upon a table, and
mark them with chalk, pounds, fhillings, pence,
farthings ; then write down the feveral fums, or
elfe put as many counters into each partition as
there are pounds, fhillings, &c. in each fum. Then
begin to reckon at the lowéft denomination, and
proceed till you amount to t of the next greater s
then throw away that number of counters in the
lefler, and inftead of them, put 1 counter in the
ace of the greater. Proceed thus throughout,
eawingeonly fo many counters in each partition, as
erplus at laft. - -
pieces of paper may ferve inftead of coun-
d brown paper may ferve for pence, and
fhillings. | . '

. C 3 Exm.. t
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. Suppofe you have the fol- :'! poun. ar.
S lowing fums, - 5 A
' A S : ds | | Qf '
3 i e e 0.0}
105 . 12.; 25 i R N,
37X 63 Vgl Lo

9 il €

At . SR Wt S ——" s

tot) 135 loocol oo | o
000 {oboo| oo

00 0000
00 |
o'
o 3

Firft, T fay, 3 farthings and a halfpenny are 5
farthings, leave 1 counter in the place of farthings ;
- and carry & to the place of pence. Then 1 and
1i ¥ 12, which throw away, and put 1 counter in
the place of fhillings; theh 6 and 2 is8and 8 is
. 16, throw away 12, and put 1 in the place of fhil-
lings, and put in 4 counters at pence. Then 2 and
1115 13 and 12 is 25, throw away 20, and but 1
in the place of pounds. Then 5 and 7 is 12, fo
put 12 counters in the place of fhillings. Laftly,
1and gis10and 7 is 17, and 5 is 22, and 3 is”
' 25, and 10 is 35, and 100 is 135; fo put 135
counters in the place of pounds. So examining
each partition, you will find 1351. 125, 4} d. ta
be the fum required. | |

P R O B. XXIIL

4 Taﬁsd the intereft of 0 [fum of money faf any nunin
ber of days, at any rate per cent. ‘ |

St RRGR ¢
Multiply the rate per cent. and the principal to-
gether, and take the third part of it, from whic
Lo R A . _cut
: R
AT |



plwes to tvl-zer'rl“ t:hand:”-From this fub-
he 73d part of itlelf (or for fhortnefs the
_..) ;,md the remainder is: t.he intereft. for

125 5y 16 times this, &c. glvcs ‘the intereft
, 60, 120 days, &c. Allo ', 4 & o {-
d intereft gives the intereft for 1, 2, 3, 4, 6

% and confequently it will be had for any-num-
ber of days.

Examp..

What is the intereft of 3111, 135, 4d. for 315

- days, at 4% per cent.
31’1 L 135, 4d. = 3113 ::311 .66666

45 % 311.666 is F— 1402.5
the third partis = — 467.5
three places cut of  — 4675
the yoth part, {fubft. 66
the intereft for 12 days 4509
Intereft for 120 days ~— .4.609
= for 120 days more 4.609
= for 60 days more 2.3045
= for 12 days more 461
iﬁ_ - for 3 days more 1152
' | 215 12,0987
— 20
<
1.9740
12
11.6880
» . Anf, iz;!. 1s 1miid

aO
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H;wmg your f.mkb expeue: ; fl km wba; it cqﬁ:
ypx in the year. £ \
R LR,

~ Each ﬁx—pencemdsewedubcsmakc appear,
Thegwncasmdudwcrownsfpcmm a year; °

LExamp.
At 55, 6d. per wecky or 11 y/i x-pmcc: per week,
1. s. d.
11 gnmeas — 11 11 o
I1 CrOWns s 2. 38 O
Anf. 14 6 Q
2 R U L E,

The fa.rthmgs in each wéek do make appear,
‘The fhillings with the pence fpent in a year,

Add one day’s expence. ]
Ex.
At 15%d. in a week, what is it in aym'?
157 is 61 fan:hmgo B
.« & .
61 fhillings 3120
61 pence - 5 I
One day p— 27
3 76" 3%
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; COMPUTING 733;

 Kuowing your daily expences ; 10 find what it coft
i a year. | Rt
e R ULE |

Number the pennies of each day’s expences

* *So many pounds, and angels, groats, and pence,
You fpend within the year’s circumference.

: _ - Examp. :
At od. per day, what for the year ?

' L s. d
9 pounds - 9 0 O

9 angels — 4 10 O

9 groats — 30
PPNy - - 9
Anfw. = 1313 9

PR OB, XXVL
By knmowing your yearly income 5 to find what you .
¢can fpend a £y 2 _
R U L E,

The third part of the pounds you yearly have,
So many two-pences afford to fpend or fave. nearly.

Examp.
At 401, a year, quere what a day ?
T of g0 s 3t

and 1373 two-pences is 263 pence, or 2 5. 2%d,

-

\ 8 PR OB



BV YWy naNes
| PR OB, XXVIL o

; ffbc money gained in an boérbbeing given s to fina
the produce in a week. ;

RULE

- Reduce the price to pence, and take .Z thereof .
for the pounds. |
Examp.
If an hour produces 9td. what will be the produld
in a week ?
Here 9: X +% is 6.65 = 61. 13s. Anfw.

P R O B. XXVIIL

Having .the produti af ‘any thing for a minute, te
find it for aday.
R ULE.

Take fo many pounds, and fo many angels as
there are farthings in the produt of one minute,

Pt Examp.
At 5% d. a minute, what will a day come to 2

5+d. is 21 farthings. e ;
- 8. N
21 pounds- “2IRY 00
21 angels — 10 10 O

— b e

Anf. %1 10 O

. ‘ —

PR O'B. XXIX.
To difcover a deceitful Ballance.
R UL E. ' -
After the weights are made even in the two fcales,
change them into the oppofite ones, Then if d[néﬁ

.



ftill remain equal, the ballance is true; if not, ’tis
But a fteelyard cannot be tried this way ; yet it

- may be tried, -by weighing any thing with it, and

then weighing that thing in a true pair of {cales,

Cor: If one arm of a 'b_allan;e- be longer than :b__e_‘
« other it is a deceitful ballance 5 though the fiales, when
empty, may be in equilibrio, |

' PR OB XXX.
To weigh all things with the feweft weights,

R U L E.

Take any number of pound weights in this pro-
greffion 1, 3, 9, 27, 81, &c. and they will weigh
any number of pounds, not exceeding the fum of
them all. But {fometimes fome of the weights muft
be put in the contrary {cale, to be fubtracted.

’ic fame thing may alfo be done with the
weights in this progreffion, 1, 2, 4, 3, 16, 32, &c.
where noné need be put in the oppolite [cale, which

is better, -
PR O B. XXXI. ‘
To find the content of any plane figure by weighing it.

"RULE.

Having the figure drawn upon paper, cut it out
in pafteboard, which is eafily done, by laying the
paper, fcheme upon it ; and weigh your pafteboard
figure in grains. Then mark upon it any fquare
you Ean meafure, and cut it all away to that
fquare; and then weigh the fquare. And fay, as -
the weight of the fquare, to its meafure; {0 is the -
weight of the ﬁgn.‘_re. to..its content in the fame

e | TN PR OB.
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¥ PROJSEER = .
| _"‘ -}'T:be‘ jblid content gy" a hdyhmg Fnown, 10 Ji ad its
weight. . |

RULE.

Find what an inch or a foot of that fort of body
weighs, cither by trial; or by the tables of fpecific
gravity. Then multiply the content of the body,
by this weight, and you have the weight of the
whole. .

Ex

How much does a piece of elm weigh, which (on-
tains 20 feet ?

By the table of fpecific gravities, a foot of elm
weighs 49 1. 10z. This multiplied by 2o, pro-
duces 9817 1b, thatis, 70 ft. 15 1b. or 8 hundred
6 ftone, 13 1b, ‘
T

c



- P A R T ¢ llo .
Geometrical Problems, and the Mea-
Juring of Lines.

CVIN CE meafuring the contents of fuperfi-

 cies and folids by the Sliding rule, is very eafy
and expeditious; and we fhall have occafion to
make frequent ufe of it, in what follows; there-
fore I ﬂxﬂl begin with a fhort defcription thereof.

The defcription and ufe of the Skding rule.

This Rule (commorzly called Cog/bal’s Sliding
tule) has four lines upon it, adapted to meafuring ;
they are marked A, B, C, D. Three of thefe,

A, B, C, are double lines, becaufe they proceed

from 1 to 1o twice over. The fourth line D is a
fingle line, proceeding from 4 to 40, and is called
the Girt:line.

‘Two. of thefe lines B, C, are upon the flider,
and the other two A, D, upon the rule. The three
fingle lines are all exaétly alike, and alike.number-
ed, and divided; the divifions being numbered 1,
2, 3+ 4, to I again, from the beginning to the
middle ; and agam, 1, 2, 35 4, to 10, from the
middile to the end. The fourth line D, is num-
bered 4, 5, 6, 7 to 40; but figures are not fet to-
all the divifions, for tewards the end they grow
very fmall. The number 4 in the fingle line ftands.
a@iﬂﬁﬁil in the double lines, and the number 40
againft 10, In all the lines the divifions are large

VR R at
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46, \' THE SLIDIN

P

;té the beginning, and conﬁhq‘aiiy J-_t*ecrc'a{e to the

“'}.":-. 3 .-!' . ”?_WF’;;‘T e ;:A. ._:'

# -,. N e LN e :
: A.“,“‘ Ih._ { Fa™ . ‘.. o\
.-‘/ & ' 3 \ .

- For the numeration upon the linds; 1 at the be:
inning may be counted 1, then the 1 in the mid-
le will be 10, and 10 at the end 100. If1 atthe

- beginning be called 10, 1 in the middle is 1¢p,

" oned 100, the fecond 1 will be 1000,

and 10 at the end 1000. Or if the it 1 be reck-

nd the laft
1 or the 10 will be 10,000; and 0 oh. And as
the grand divifions are numbered or altered, fo
are all the fmaller divifions altered in value accord-
ingly. |

gTth ufe of the-double lines A and B, is for work-
ing the rule of proportion; as alfo for-finding the
areas of plain figures. And the ufe of the girt line
D, and the other double line C, is for meafuring
folids.

Befides thefe lines, there are feveral other lines
and fcales, as a line of inghes with halves, quar-
ters, and half quarters. A line of inches, each
divided into ten parts; this is alfo a foot divided
decimally, and ferves to turn inches into decimal
parts of a foot. The backfide of the fliding piece
is divided into inches, halves, quarters, and half
quarters ; and ferves to meafure any length, by
fliding it out. - e R

There are upon fome of. thefe rules other fcales
and rables, as a table of board meafure, one of
timber meafure. A line fhewing what length, for
any breadth, will make a foot fquare :- this is for

- compleating the table of board meafure. Alfo a

line, fhewing what length will make a folid foor,
for any thicknefs. = This alfo compleats the table
of folid meafure. B

If 1 on A be fet to any xumber on B, thefe two
lines will be a table of multiplication. . For the
numbers in A, will be the feveral-multiplicands,
and the correfponding numbers in By “the produés.. -

b
-
] .
1 ‘-
- fea



Von  THE SLIDING RUL

" Al ¥ the lines C; D, be fet together 10 2.
|4 gainft 10} “they will be a table of {quares. Tlu
llmc D‘bemg the(roots, and C the iquares; the -

numbers at 10
8 100. - ¢

]f a Gau?z rule, the line D is numbered from

10 being reckoned 10 and

| 1 at the begighing to 10 at the end ; which is more .
. toipmodious{for extracting roots.

As the fhofteft and eafieft way of meafuring all
fuperficies and Jfolids, 1s by the fliding rule 5 it will
be neceflary to lay down a few Problems to fhew
the ufe of it.

The Ufe of the SLIDING RuULE.

\

| PROB. .1
To multiply two numbers together, as ‘7 and 26.

R UL E.

¢ Set upon A, to one of the numbers (26) up-
on B ; then againft the other number (7) on A, is
found the produét (182) upon B.

' Note, If the third term on A runs beyond the

end of the line B, feek that third term on the o-
ther radius (or part) of the line A ; then the pro-
duét will be found on B, which muft be increafed
ten times as much,

_PROB. 2
To divide one 7 mml’er by another, as 510 by 12.
"‘f"' R U L E.

r(12) on A, to 1 on B; then a- .
énd §107 on A, is the quotient

1 Set the divi
gainft the d1
(423) on

d runs beyond the end of.
it 10 or 100 times, t0 make -
it
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E U L I

againft
bon C
y the

| C'"l' up- . |
0,000 ; that |

g" !‘O)lﬁ Dtorv !
the number (27) upon D, is the
(729). And to reckon ngbt‘, ok
1 upon D is counted 1, 10, Or 100,
on C (againft it) will be 1, 100, er
is the {quare of the other. s

If you would fquare 270, reckon the 1 on D

 to be 100, then that on C will be 10,000, and the
- product 72,999

_PROR. 4.

- To extrad the '[qmré root of any number, as 4268. .

RULE..

Set 1 upon C,-to0 1 (or ¥o) upon Dj; then a-
gnnﬁthenmnber (4 268’9?;4? md!euﬂ;t on D
(65.3).  Which to value right, you muift fuppofe
the 1 on C to be fome of thefe fquares 1, 100,
10,000, &c. which is near the given number; and
then the root correfponding. wxl.l be the valuc of

the 1 on D.
PR OB. ;. 4

]

Do find a mean prapormnd km:m any two num-

" }m, as 27 and 450.

RIJ‘LE

Set one of the numbers (27) on C |
__onD; then againft the other nu m >
- you have the m(x n) on

T éi
it D N g
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pIl. THE SLIDING

Note, if one of the numbers over
také™be 100th part of it, and then ta
which multiply b

OB 6.

iven to find a fourth pro-
28, and 57.
U L E.

pon A, to the fecond (28)
the third (57)on A, is the

fourth (133) on B.

Note, if dne of the middle numbers runs off the
line, take the 1oth part of it only, and then take
10 times the fourth proportional found. The find-
ing a third proportional is the fame, the fecond
number being twice repeated.

) P R O B. 7

If the breadth of a board be given (8 inches); to
Jind bow much in length will make a foot fquare.

R ULE.

If the board be narrow, you will find it in the
table of under board meafure in the table on the
rule ; if not, thut the rule, and feek the breadth

, (8) in the line of board meafure running along the
rule, from that table ; then over againft it, on the
oppofite fide, in the fcale of inches, is 18 inches,
the length required.

P ROB.
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. 'J&-‘-
THE SLIDING RULE.

. PROB. 8. B

The, Gide of the [quare of a picce of timber being

given (16 inches) s to find bow muck in length
make a foot folid. .

R UL E.

If the timber be fmall, look into the tabJe of
under timber meafure on the rule, ind youwl: find
the feet and inches. Otherwife look for thé fide of
the fquare (16) in the line of timber meafure run-.
ning along the rule from that table: and againft it
in the line of inches, is the length 63 inches.

PR OB. .
To find the content of any [urface.

RULE.

Reduce the furface to a reftangle, then (by

Prob. I.) multiply the length and breadth together,
for the area or content of the furface, in the fame
fort of meafure.

Otberwife.

If the length be given in fcet, and the breadth
in inches. Set 12 on A to the length on B4 and
againft the breadth on A, is the content on B, in
feet.

Otberwife.

If you would have the dimenfions taken in one
fort of meafure, and the area given in another fo&
Sec how many fquares of the firft, make onc*
the other; and make it 4 divifor.

Then fet this divifor on A to the length on
and again(t the breadth on & is_the area on B -

et



P.II. THE SLIDING RUW

UJ L E,
body, -or parallelopipedon,
afure the length in feet, and
@ ip inches. Then fet 12 on
% and againft the fide of the
goptent on C, in feet.

RO B. 11.

If two fixt numbers are given on the lines D and C,
asp and q; to change them to others that will per-
form the [ame eperations.

_ R UL E.
Inftead of p and ¢, take 1 and Fi’ 3 OF J %’L
and 1, or » and s ; which rhay be exprefied thuss

D c

? 9

1 e 4

174

vir

q
grr

r —

2P
j That is, inftead of fetting p upon D, to g upon

/2¥Pnemay fet 1on D, to L onC; or /22
: . Ji

Dtof” onC.
27

51



_thof¥ gD, and make them proportional, tﬁt the

| -
THE SLIDING RULE.

Fo\ p, ¢, being two fixt numbers, and 7 take
at pleMure ; and fince the numbers on C ;r&gjg th
fqugtes of thofe on D; therefore we mult fquare .

may perform the fame thing; then we fhall

VI

. 7o T s, GET
P2 s fEDS, and § =T
9 o

T ROB. 1% 4

To fnd a proper fixt number for the line D,
Juring planes or [olids,

BEULE

Here you muft have given the content of fome
particular plane or folid of that fort, whofe diame-
ter, circumference, &c. is 1, put this content = S.

Then if the dimenfions be taken in one meafure,
and the content given in &nother ; put # = num-
ber of leffer {quares or cubes contained in 1 of the

greater. ¥ = fixt number. Then x = J -%- .

Forinareasitwillbex*: 1::1:8, andx:J 2
_ S
And in folids, x* x height: height:: 1: S, And
i A
T
Examp:

Inf{quares ¥ = 5, Or for inches and feet, x = 12.

Incirclesx= /_.1_ « Or for inches and
MIRATTIR y
feet, x:J—li‘."_. . TN
7854 - ,

- . . L] ". -
In circlesywhen the circumference is 1,8 = -




"SLIDING
inches and feet, x

1. For inches and

ference = 1,for inc

RO B. 1,

fizc from one place to another.

. R U L E,

If it be a finall diftance, apply a ruler, to the
two points the line is to pafs through, and by the
edge of it draw a line with a pin, or pencil, or
with pen and ink.

If the diftance be gredt, ftretch a line from one

_place to the other. And if it be a plane chalk the
ine, and caufe it to {pring againfl thar plane, and
it will leave the mark of a right line. If ftakes be
placed all the way between the eye and any diftant
point, they will ftand in a right line,

PROB, 1L
To meafure the length of any right line.,

RULE.

. If the diftance be fhort, open a pair of com-
fies to the extent of the line, and aple it to a
: éffcqual parts, and you will have the length
ame

’_’4

meafure, as a
e, and extend
ward; do thus
the other end 5
then
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Fig.

I.

PRACGCTICAL

theno many times as you apphed that meaiure, fo
mangPfeet or yards your line 1s of.
r extend a line from-one end to the ot‘F/ an
the length of that line, by applying a
meakire to it, as oft as you can gend you will
how many of thefe meaiures y :
In taking the dimenfions of any {
they muft all be taken by one fort ot
feer, all yards, &c.

2R OB -1

To draw one line parallel to another, thrg' any point.

R UL E.

Let AB be the line and D the point; from the
point D take the neareft diftance to the line AB,
with a pair of compaffes, or with a tluead. And
from fome other {Smt A in the line AB, fet off
the {ame diftance to C, and deicribe a fmal‘. arch

at C. Draw a line from D to touch the arch at
C ; then CD is parallel to AB.

ScHoL1IUM. |

Thefe parallels are fuppoféd both of them to be
drawn upon fome plane furface. But if one of
them, as CD, be fuppofed to be in the air; be-
fides the equal diftances, care muft be taken, that g
they both be in the fame plane; and that may be !

Lnown by applying the eye to one of them, as
CD, for 1f it cover the other AB, t

in one plane, otherwife not,

ts




e R R S T

hat line, thep”a
er, fo that the
or elfe that an -
fs thro’ the point; then draw
he fquare or the ruler.
rom that point, fo that it may
ge of the fquare, while the other
“Hide hed 1 pomincides with the given linc;
and the thread will be a perpendicular.

Otherwile.

Make the bafe AB, 4; the height BC, 3, and,
the fide AC, 35, feet, yards, &c. and then CB is
perpendicular to AB,

PROB. V.

To raife a perpendicular upon a plane to pafs thro"
&y point.

R UL E.

Extend a thread from the point to the plane, and
| putitin fuch a pofition, that it may jult coincide
" with one fide of a fquare, when the other fide is
laid on the plane, round about the thread on every
fide. Then the thread is a perpendicular to the

lane,
rextend a thread from the point to three dif-
' entre of a
ich is foon






