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TaE two late Acts of Parliament for regulating WerenTs
and MEASURES, make an alteration necessary in afl
measures of capacity, in the United Kingdom, on
the first of January 1826; these alfcrations in the
size of the measures, require a corresponding change
in the formulae of the Sliding Rule.

The following list of errata, will enable any
person to correct the formule, and fit it for the new

measures, with the same simplicity and accuracy as

to the former measures.

10 9

Page 16 Formula & for a read
i
10 18

19 Formula 3 for = read

]

49 25

24 TFormula 3 for & read

30 Formula 3 for 16.79  read 16.65
Formula 4 for 41.% read 42.4
Cancel 5 & 6

31 Formula 1 for 46.37  read 47.10
Formula 2 for 5.47 read 5.3

Cancel 3 & 4

Formula 7 for 18,95  read 18.79

Formula 8 for 26.2 read 26.6
32 Cancel 1 & 2

Formula 8 for 52,32 read 53.14

Formula 4 for 844 read 3.33

Cancel 5 & 6




Page 69 line 10

71 Formula

Formula

Formula
91 Formula,
Formula
Formula
Formula
Formula
Formula

04 Formula

101 line 7 for 46.37 and 52.33 read 47.10
line 8 for 16.40 and 18.50 read

(&I

L=}

2

{ f 23.5
F 82 Gall.

for 23}
for 27.1
for 235

15
for

44
_ 47
for :

46

47
for

70

23
for

19

3
for

37

196
RO s

o

17
for

16

line' @ for 16.79 and 18.95 read

line 10 for 15.19 and 17.15 read

o931
read 433 Gall,

read 231
read 27.6
read 232
1
read
3
91
read
90
2
read
3
16
read
14
2
read
9
182
read
5
14 Inish
ToH————
11 Imper®

and 53.14
and 18.79
and 18.79

16.65
16.65

16.65 and 18.79



PREFACE.

Tue Supixe Rune is an instrument of general utility, for
all purposes of expeditious calculations; and it may be said,
that few instruments require less time and application for
attaining a suflicient knowledge of their prineiples, to en-
able any person of common education to become able to
resolve all questions in common arithmetic with great ease
and despatch: a few hours’ attention is sufficient to instruct
a common schoolboy in the use of the Rule, for the usual
questions that eccur in common business ; after which the
progress is perfectly easy, to that of the wmore rofined ecaleu-
lations required by the professional gentleman and man of
seietice.

1 presume, it has hitherto been considered a matter of
difficulty to acquire a knowledge of the ready use of the
Rule; and this consideration has prevented persons engaged in
the common pursuits of life from using so valuable an instru-
ment; and I trust I may, without vanity, claim a small
portion of public approbation, for the simple and ready
method I have adopted, in explaining the mode of applying
the Sliding Rule to purposes of caleulations.

Eighteen years’ practice in the use of this instrument, in
very extensive public undertakings, and in teaching its use
to a number of young persons, has proved the superiority
of my method over any former. It will also be found, that
in addition to the greater clearness and facility of expressing
and rendering plain the use of the Rule, may be mentioned
the conciseness of the space necessary to express the formulee,
whereby a person may copy on a small piece of paper, for
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4 PREFACE.

his pocket-book, the rules and examples suited to his own
business or pursuits, without the incumbrance of a special
book for that purpose. It frequently happens that calcula-
tions are required in the field, or in the market, or fair,
when persons even of considerable practice are liable to great
mistakes, from the shormess of time allowed to perform
the work in; but by a person in a very small degree ac-
quainted with the use of the Rule, these mistakes may be
avoided and much time saved.

It 1s not necessary to enumerate all the particular profes-
sions and trades that would be assisted by the use of the Slide
Rule, but there are few that would not occasionally be much
assisted by it; amongst others, the following may be named
alphabetically, viz. Accountants, Appraisers, Architects,
Astronomers, Auctioneers, Barge and Boat Builders, Brevw-
ers, Bricklayers, Brokers, Builders, Cabinet Makers, Car-
penters, Chemists, Coach Mal:ers, Coopers, Copper-smiths,
Corn Dealers, Drapers, Druggists, Dyers, Enginecers,
Glaziers, Grocers, Ironmongers, Land Surveyors, Linen
Drapers, Mechanists, Merchanis, Military Officers, Mill-
wrights, Sawyers, Schoolmasters, Ship Builders, Statua-
ries, Stonemasons, Surveyors, Timber Dealers, Watch-
makers, Wheelwrights, and all persons having calculations
to make either in money, weights, or measures. Persons
having logarithmic calculations to make will find the aid
of the Sliding Rule highly useful in proportioning the dif-
ferences, or giving the inferior parts, either in sexagesimals
or decimals. A few examples will be found in the following
pages, to render more obvious the advantages of an ac-
quaintance with the Rule. The object of the present pub-
lication is to comprise as much useful matter, in a small
compass, as will be consistent with perspicuity; for this
reason, a more extended preface would be a departure from
the intention of the Author.




INTRODUCTION.

I'mE first requisite, in the practical use of the Rule, is to
learn the notation, or the signification of the divisions and
figures on the several lines of the Rule. For this purpose
it will be necessary for the person to have before him a Rule,
with its several divisions, to inspect and refer to. As it is
known that there are some varieties in the form of sliding
Rules now sold, although in general they are constructed on
similar principles, and will in most cases answer the same
purpose, yet it may give less trouble to the learner if I
adopt the common twelve inch Rule, having four lines of di-
visions upon its face, and which, for the purpose of refer-
ence, are generally marked with the letters A. B. C. D. at
one end ; the lines A and D being generally upon the stock
or Rule, and the lines B and C upon the slide. It will be
seen that the lines marked A, B, and C, are similar, and
have their divisions and figures alike, consisting of two
series, viZ.

1 g 8 4.5 6 78 910 2 3 45678910
and that the line marked I has but one series or set of
figures, viz.

1 2 3 440055 416 wpiesolklinn 50
the divisions or spaces on which are exactly dounble in extent
of those on the preceding lines, and as they occupy the same
extent, are but half the number. This line, marked D, is
often called the square line, because it is used in calculations
involving the square of one of the dimensions; by others, it is
called the girt line; but it will be more proper to call it the




6 INTRODUCTION.

line of single radius; the Jines marked A, B, and C, may
then be called lines of double radii.

It may be right to observe, that the figure 1, at the be-
ginning on the left hand end of the scale, may be considered
as 1, or unit, and in this case the other figures will follow
as they are stamped upon the scales; the divisions between
the figures will be tenths, or decimals.

When any question requires more than two figures to
express 1t, for instance, if a greater number than 100 is to
be used, the first figure on the Rule may be considered as
100 or 1000, &ec. keeping in mind this simple rule, that the
other figures and divisions on #he same ling are to be pro-
portional,

Thus, if the first figure be called 10, the second will
represent 20, the third stand for 80, &e. and the divisions

will be counted as units.

On the lines A, B, and C, which have dowble radi:, the
second series of numbers and divisions will of course repre-
sent ten-fold the first series: thus, in the last example, where
the figures on the first radius are made to stand for 10, 20,
80, &c. the figures on the second radius will stand for 100,
200, 300, &c. After this manner may figures large enough
for any practical sum be considered on the Rule; and in this
case the second series must of necessity be considered as 100,
200, 300, and not have any arbitrary meaning attached to
them: thus, it would not be proper to call the first series
100, 200, 800, &c. and in the same operation call the
second series 10,000, 20,000, 30,000, because you will
thereby disturb the due proportion between the said figures;
it bemg essential that the figures on the same line should
maintain a regular and uniform progression.

This uniformity of progression of the series of figures
applies only to the same line, and not to different lines on
the same Rule; for example, if on the line marked A we call




INTRODUCTION. 7

the series 100, 200, 300, &c. it does not follow that the
line marked B, although used in the same calculations,
should be of the same proportionate value with those on A,
PROVIDED all the figures on the line B are but esteemed in the
same uniform progression among themselves: thus, although
the figures on the line A may be called 10, 20, 80, &ec.
those on the line B may be considered 1000, 2000, 3000,
&e. if the question should require such high numbers, which
1s seldom the case.

In regard to the numbers on the line C and D, when
used together, the person using them will soon discover, that
a certain proportion must be maintained in their application.

The above will be sufficient to explain generally the no-
tation, or reading of the figures. The next thing to be-
come acquamted with will be the divisions on the lines,
which will be explained in one general way, as applicable to
all the lines upon the Rule, and is as follows:

Assuming that the figures are made to stand for 10, 20,
30, &e. it will follow, from the least reflection, that the prime
subdivisions between the said numbers must stand for units;
and if the figures on the lines represent 100, 200, 300, &c.
the prime divisions must of course signify tens, always having
a decimal proportion fo those of the long or figured divisions.

A few examples will serve to make the above precepts
understood.

Taking, in the first place, the lines lettered A and B,
draw out the slide B to the right hand, until the figure 1 is
immediately under figure 8 on the line lettered A; the fol-
lowing proportion will be exhibited among the numbered, or
Sigured divisions:

A | S 6 9 80 60 &c.
B | 1 S 10 20 &c.

It will be observed, that there are several figured di-
visions on the two lines not coinciding with figured divisions
on the alternate lines, as in the following expressions, which




8 INTRODUCTION,

will serve as examples to explain the signification of the
primes and subdivisions ; thus,

A s 12 15 18 a2 9t &
B | T 4 5 6 7 8 &

Those marked with the letter p will be found among the
prime divisions. Also, by the same set of the slide, will be

read,
A | 3 4 i b if 8 e,
B | 1 1.38 1.66 238 2.66 &c

Taking the same set of the slide, but assuming a different
proportion between the first pair of divisions on the two lines,
they may be read as follows:

A | R T AR .
B 10 2 30 40 50 60 10

A fow exercises of this kind will enable any person to be-
come familiar with the use of the Rule, and with my method
of description, as distinguished from that in all the published
books on this subject. I consider the simple figurative re-
presentation of the different lines, but little incumbered with
literal explanation, as the characteristic merit of the present
treatise; not only as the speedy means of teaching the use of
the Rule, but also in the comparative suitability of expression
for all practicable formule, and for its universal application
to the business of common life. The simplicity and univer-
sality of the mode renders it almost essential to the man of
business, and bears the same proportion to the practice of
caleulations by former methods, as that of algebraic formulee
does to the literal rules given in vulgar arithmetic.

As the whole requisite instruction for the complete use of
the Rule depeﬁds upon one simple principle, it probably will
not be thought a waste of time in any person to bestow a
few hours in learning this simple point, upon which the
whole is rendered plain. I will therefore take another ex-
ample, and present it under a few modifications.
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. B ;
Draw out the slide !ettcredT)—%——— until 1 upon the

line B coincides with 4 upon the line A, and the respeetive
divisions that meet may be read as follows:

A 4 3 12" 16" 20 &e.
B | 1 2 3 4 5 &e,
In this example the 12 and 16 on the line are not _figured
divisions, but among the prime subdivisions,
The same set of the slide being preserved, the reading
of the figures and divisions may be,

Al 40 60 80 100 120" 140 &
B| 1 W 2 o 8 8 &
Still keeping the same set, the reading may be,

A | 4 5 6 7 8 10 20 &
B | 100 125 150 175 200 250 600 &c.

In all the above examples, it will be found that the
velative value of the figures and divisions on each separate
line is the object to be attended to.

An example or two on the lines C, and 1), may further
illustrate the case.

When the first division on the line C coincides with the
division numbered 1 on the line D, the figures may be read
as follows

c | 1 4 9 16 25 86 49 &
D | 1 2 3 4 5 6 T &
On the common two feet carpenter’s Rule, the first figured
division on the line D is marked 4, the others increasing up
to 40 ; this has been done to render calculations of the content
of timber less difficult, to persons generally using the instru-
ment for that purpose, The better sort of calculating Rules
have the first figured division on the line D numbered 1 ;
but supposing the lines placed as above directed, the figures
on the Iine C, will be found the common square numbers to
%




10 INTRODUCTION.

the figures on the line D, and will hereafter be expressed in
the general formulz; thus,

C | 1 power

D| 1 square root

signifying, when 1 on € is upon 1 on D, that any power
on C will have its square root on .

The same thing will apply to the said lines, if the first
divisions have a different value put upon them, provided the
number on C is equal to the square of the coinciding number
on D; thus,

C | 100 144 225 324 400 &c.
D 10 127 15 18 20 &e.
The same, on the other hand, may apply decimally; thus,
C | 01 04 09" 16 49 &e.
D 1 2 3 A T &e.

To persons acquainted with logarithms, it will not be
necessary for me to offer any explanation, further ‘than to
state, the divisions upon the Rule are simply the logarithmic
numbers, laid down from a scale of equal parts, as will be
further illustrated in the second part of this Treatise.




GENERAL FORMULA,

WITH

EXAMPLES.

MULTIPLICATION.

A | multiplicand product

B | 1 multiplier

and is thus explained.

In this formula the fine rvepresents the divisions be-
tween the deuble radius marked A upon the stock, and
the double radius marked B on the upper edge of the slide,
and is to be read as follows: Unit. upon B, under the mul-
tiplicand upon A ; then over the multiplier upon B, will be
found the product upon A.

Ezample I. Let it be required to multiply 17 by 5, re-
ferring to the general form for multiplication above, and
substituting the figures for the particular case, it will stand
thus:

A | 17 85 answer
B | 1 3
or, 1 upon B under 17 upon A, over 5 upon B, is the pro-
duct 85 upon A.
Example I1. Multiply 3% by 7%

| 1 %5
Place unit on B under the fifth division between 8 and 4
upon A, then over the fifth division between 7 and 8 upon

A 3.5 9261 answer
B

B, will be the answer 26% upon the line A ; or according to
the decimal divisions of the Rule 26.25.

T &




DIVISION.

DIVISION.
Rule.

A quot_ipnt dividend.

B | 1 divisor.

and it is to be understood as follows: under the dividend
upon the line A, place the divisor, upon the line B; then
over unit, on the line B, will be found the quotient, or an-
swer upon the line A.

Ezample I. Let it be required to divide 135 by 5.
A | 27 answer 135
B | 1 5
that is, draw out the slide until 5 on the lme B corresponds
with the middle of the space between 130 and 140, upon
the line A; then over unmit, upon the line B, will be the
answer 27,

'

Egample IT, Divide 84 by 5.
A 24 answer 84
B | 1 8
that is, place the middle division between 8 and 4, on the
line B, under the fourth division between 8 and 9, upon the

line A; then over unit, on the line B, will be the answer 24,
on the line A.
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DIRECT PROPORTION,

OR

RULE OF THREE.

A second term fourth term.
B | first term third term.

Example 1. If 416. cost 10d. what will 321b. cost?

Al 10 80d. or Gs. 8d. answer.

B | 4 32

Place 4 on B, under 10 upon A; then over 32, cn B, will
be 80, the answer on A.

Ezample II. If a quarter of wheat cost 72s. how much
per sack of 5 bushels ?

A | 455, answer 2.
B | 5 bushels 8 bushels.

That is, place 8 on B, under 72 on A; then over 5 on B,
will be the answer, 45s. upon A. It may be right to ob-
serve, in this place, that occasionally the proper number in
the order of progression on the line B, may be so far drawn
out, as not to have any part of the line A in contact; in such
cases, the value of the numbers, both on the line B, and
also on the line A, may be increased tenfold, wherecby the
left hand numbers may be adopted as substitutes for those
required on the right hand.

Egample ITI. If 2 will give 9, what will 30 yield?
Al 9 135 answer

B[ 2 0

In this case, the proper 30 is on that part of the slide drawn

out of, and beyond the stock, and the 8 considered as 80 in
lieu,




INVERSE PROPORTION.

INVERSE PROPORTION

Is most readily performed by drawing out the slide with the
lines B and C, and returning it in an inverted position: in
this case, the line marked C, will be in contact with the line
A, and the general form will be,

Rule.

A | g second ferm fourth term.
C] first term

third term,

Ezample I. If 8 men will perform a piece of work in 24
days, how many days will be requisite for three men to per-
form the same?

A | 24 days 64 days ans.
C | 8 men 9 men,

The same answer may be obtained without inverting the
rule, by changing the general form ; thus,

A | second term fourth term or ans.
B | third term

first term.
Same Example.

A 24 days 64 days answer.

Ba[7r 3 men 8 mcn.,

But, in general, the most ready and clear method will be to
invert the slide,




SQUARES AND ROOTS. 15

SQUARES AND ROOTS.

To square any number, and to find the root of any num-
ber, these will be performed on the lines marked C and D,
the first being a line of double radii on the lower edge of the
slide, and the lme D a single radius on the stock ; the gene-
ral form is,

Rule.
C | 1 square
D] 1 root
that is, place unit upon the line C, over unit on the line D;
then over any number on D will be its square on the line C;

and, under any number on the line C, will be its root on the
line D.

Ezample 1. Find the square of 2, 5, 77, and 83.

C | 1 & 25 49 T2% answer  square.
D | 1 2 5 7 8% roots.

Ezample I1. Find the roots of 16, 83, 49, 105.
C | 1 16 33 49 105

D | 1 4 5% T 10% roots.

As the common carpenter’s Rule begins the D line with
the figure 4, and finishes at 40; it wil, therefore, be ne-
cessary to be particular in placing the units together, on
ihe lines € and D.




REDUCTION.

REDUCTION.

CORN.
Rule.
A | 8 shillings per quarter.
B B shillings per sack of 5 bushels.

Example. When wheat is at 72 shillings per quarter,
what is the price per sack of 5 bushels ?

Al 8 72 W
B 5 45 shillings per sack.
Rule
Al 4 shillings per quarter.
B | 1 pmuulsﬁpcr load of 40 bushels.

Evample. At e shillings per quarter, how much per

Al 4 2 -
B I 1 181. per load.
Rule
Al 10 cubie feet.
i}j '8 bushels.
Example. In 70 cubic feet, how many bushels ?
A | 10 0
B | 8 56 bushels.
Rule.
A | 5 shillings per sack.
fl a pounds per load of 40 bushels.
Example. 45 shillings per sack, how much per load?
A | 5 45 e R

~

B | 2 182 per load.
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108 pence, or 9 shillings.

Rule.
A | 12 ___pence per bushel.
B | 5 shilliﬁé& per sack.
Ezample. At 45s. per sack, how much per bushel?
Al 1 .
B | 5 45
Rule
A | 3 _quartern loaves.
B | — 13 1bs. avoirdupois.
Ezample. In 24 quartern loaves, how many fbs?
A,,,l, Loyl & 24
B ;T

104 Ths. answer.

N. B. The above formule are general, and answer the

purpose of a complete set of proportionate tables.

MEAT.
Rule.
b % . £ SO ~ pence per Th.
B | 8 shillings per stone.
Example.
A | 12 5d. 6d.  7d. 84 9d.
B - B “Bs. 4d. 45, 45 8d. b5s 4d. 6.

In the last example, there arc several answers, serving to
show the general use of the Rule, which needs but little far-
ther explanation; but as it will save room, and lessen the
size of the book, this mode will be occasionally adopted. The
meaning of the example is, that when 8 on B 15 placed under
12 on A, all the figures and divisions expressing the price
per T6. on the Tine A, will have under them the shillings per

Q




18 REDUCTION.

stone on the line B; which, in the example above, will be
read,

9d. per 1. equals 6s. per stone.

. . Dsdd.
T s L e 8
S T 4

§ . . . . . 8s 44 &
If the stone be 141bs. instead of 8 as above, the formula
and example will be,

A | 14 shillings per stone 55.10d. Ts. 85.2d. 9s.4d. 10s.6d.
B7| 12 5 6 7 8 9 :

In these last examples, it will be observed that the an-
swers are set down in shillings and pence ; but upon the Rule
they are shown in shillings and decimals, all the subdivisions
on the Rule being decimals;

10 of which stand for 1 shilling,

Bl o oo oo SHOTIENTE
25 . . . ... .3 pence, &c
BEER.
Rule. Ezample.
A 36 shillings per I)arl'el 24 2 30 33 ¥
B | 12 penceper gallon  84. 9d. 104, 1id.
Rule. Ezample.
A |736_ shillings per barrel 48s. 60s. 725 &Ko,
B | 8 pence per quart 4d. bd 6.
WINE.
Rule. Example.
_{\_f‘ 20 shi]JiESJ_Jer gallon 15s. 10d. 239 9_{?
B| 126 £. per pipe 1002. 1507




REDUCTION. 19
Rule. Ezample.

A | 5 shillings per bottle, full measure 6 T. .
B| 126 £, per pipe 1512 1772
COALS

Rule.
A 8 - chaldrons,
B | 11 b tons.
Rule.
Aj_ 10 abicfw
B ]ﬁ 6 S coal bushels.
Rule. Ezxample.
A 86s. per chaldron  4bs. 48s. 54s. &e.
BT_ 12 pence per bushel 154. 16d. 184,
Rule. Ezample.

A| 20 shillings per ton 25s. 30s. 40s.
B|  12d.  percwt 15d.  18d.  24d.
CLOTH.

Rule. Ezample.
A ells in piece shillings cost 36 ells 12
B | 12 pence per ell 80 shil.  264.%

If a piece of cloth measuring 36 ells cost per ell 47 or
80 shillings, it will be 264.3, or 2s. 2d.# per ell.




20 REDUCTION.
Rule.

A | number of ells Flemish in piece shillings cost.
B | 16

| -

price per yard.

Ezxample. 1f a piece of cloth measuring 30 Flemish ells
cost 92 shillings, how much per yard?

A| 80 clls 92 G -
B | 16 49d.3, or 4s. 1d.% per yard.
|
Rule
A | ells French shillings cost.
B | 8 pence per yard.
Rule.
A ells English ___ shilings cost.
N R— “encs per yard

FRUIT AND VEGETABLES.

Rule

A -i: __ shillings per bushel,

B | 3 pence per pottle. B
Rule.

@_J 1 _pence per llint.

B 4 pence per pottle. =~ ——
Rule.

A| 16 shillings per bushel.

B | nee per

pence per pint.
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GROCERY.
Rule
A owt. £. cost.
B 2.15 pence per 1b.

Example. If 18 cwt. of sugar cost 244 5s. 4d. how
much per 6.7

A 18 2425

B 2.15 4d. per 1b.
Rule. Ezample.

A | 6 pence per Ib. Td. 8d. 9d.

B] 56 shillings per cwt. 655. Tds. 8Bds.
Rule. Example.

A 4 shillings per 1b. b5s.  Bs.

B | 3 pence per ounce 8d.% 4d. %

For reducing shillings per stone to pence per Ib. see
Mgar, p. 17.

Rule.
A | 2 pence per oz.
B | 15 pounds per cwt.
Rule.
Al 12 shillings per gross.
B | 1 pence each.

Rule. And by inverting the slide.

A | 12 shillings per gross 65. &c.
Cl 1 number for one penny 2




REDUCTION.

WOOL.

Rule
Al 28 shillings per tod.

B | 12 pence per [b. =
BOARDS.

Rule Ewample.
Al 3 pence per foot 3di 4d. &e.
B | 25 shillings per hundred 29 33

HAY.
Rule. Erample.
A 60 shillings per load 72s. 153,
B | 20  pence per truss 24d. 25d.
STRAW.
Rule.
A 58 cwt.
B | 5 loads.
Rule.
A | 31, 10s. per load.
B| 6 shillings per cwt,
LAND.

Rule. Ezample.

A | 1.01 pounds acre 407, per acre.

B | 5 pence per square yard  2d. per square yd.
Rule.

Al 10s. 1d. shillings per perch.

4 pence per square yard.
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VELOCITIES.
Rule. ;
A‘I__l_ miles per minute.
B | 88 feet per second. o
Rule.
A 22 miles per hour.
B | 15 feet per second. =
Rule
A 41 mili per hour.
B | 20 yards per second.
WEIGHTS AND MEASURES.
Rule
Al 21 dry gallons.
B | 20 ale gallons.
Rule
Al 34 ounces avoirdupois.
B ] 81 ounces troy.
Rule.
A 17 pounds troy.
B | 14 Ths. avoirdupois.
Rule.
A | ‘jSu__; ounces aypirdupo@i.m_
B | B 5 - " 1bs. troy. w
Rule.
A 102 ounces troy.
}TI i 1bs. avoirdupois.




REDUCTION.

Rule.

A | 12 pence per yard.

B | 88 £, per mile.
Rule.

A | 22 yards width.

B | 8 acres per mile.
Rule.

A | 8 ale gallons.

B ] 49 cubic feet.
Rule.

A | 19 cubic inches of water.

B 11 ounces avoirdupois,
Rule.

A | 14 ' 1bs. per perch.

B 1 tons per acre.
Rule.

Al 5 bushels per acre.

B | 2 pints per square perch. i
Rule.

A | 251 cubic feet of water.

l;i 7 tons weight.
Rule.

A 83 cubic inches of water.

B | Ths. avoirdupos.
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MENSURATION.

RECTANGULAR FIGURES.
Rule.

A | length area.
B | 1 breadth.

Ezample. Let the length be 6%, and breadth 3%, re-
quired the area ?

AJ 6% . 22{4-_@_nswer. =
B | 1 35
TRIANGLES.
Rule
A base area.
B | ) perpendicular.

Ezample. Let the base be 7 and perpendicular 65 qu.
area?

A | e - 21 area.
B_[r_ﬂ 6k 3
CIRCLES.
Rule.
A | 22 civeumference. "
B—] 7 diameter.

Ezample. Let the diameter be 50 inches; required the
circumference.
A a9 159 inches circumference.

B 7 50

D




MENSURATION,

A | 29 diameter.
B |

70 side of an inscribed square. )

Example. Let the diameter of a circle be 14, required
the side of an inscribed square.

A | 99, 14 -

B | 70 9.9 side of a square inscribed.
Rule

Al 39 circumference.

B 11 side of a square equal.

Egample. Let the circumference of a circle be 44; re-
quired the side of the square equal.

Al 39 4k

B | 11 12.4 side of a square equal.
Rule

A | 9 side of a square inscribed.

B | 40 circumference.

Example. Let the circumference of a circle be 44, to find
the side of the inscribed square.

A | 9 9.9 answer.
B | 40 44
Rule.
A 79 diameter.
B T0 side of a square equal.

Ezample. Let the diameter be 14, required the side of a
square equal.

A 79 14
B 70 12.4 side of a square equal.

The lower line, marked D, will now be used.
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Rule.
C | 490 area.
D | 25 diameter.

Example. Let the diameter of a circle be 14, required
the area.

C | 490 154 area. Lt
D | 25 14 diameter.
Rule.
C| 23 area.
D | 17 circumference.

Example. Let the circumference of a cirele be 44, re-
quired the area.

C7| 23 154 area. T
D| I 3
Rule.
G | T area of a circle.
D | 7 side of an inscribed square.

Example. Let the area of a circle be 154, required the
side of an inscribed square.
C | i 154

D | S 9.9 answer.

n 2




MENSURATION.

CYLINDERS.
Rule
C | height contents.
D 11.21 circumference.
Ezample.

Let a cylinder be 44 inches m circumference, and 14
inches high, to find the content in cubic mches.

C | 14 2156 answer.
D | 11.21 44
Rule.
C| height contents.
D | 1.128 diameter.
357

The double number in the last formula, is given to suit
the figures and divisions on the line C.

Ezxample. In a cylinder 14 inches high and 18 inches in
diameter, query the cubical inches ?
C | 14 3562 cubic inches.
D | 1.128 18

PRISMS IN GENERAL.
Rule.
Al 144 feet in length.

AJT “inches inarea  cubic feet,

Ezample. Let a prism be 36 feet in length, and 4x5,
which gives 20 inches for the area, to find the number of
cubic feet.
Al

144 36
B 2

5 cubic feet answer.
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PYRAMIDS AND CONES.
Rule.
A | 432 feet in length.

B | inches area of the base cubie feet.

Example. Let the area of the base be 196, and height
9 feet; required the number of cubic feet.

A | 4392 9
B | 196 408 answer.
CONES.
Rule.
. h'cjght ~__content.
D 1.95 diameter at base.

 Example. Let the diameter of the base be 14, and
height 21 ; required the contents.

C 21 1078 answer.
D 1.95 14
SPHERE.
Rule.
C | diameter cu. contents.
D | 1.38 diameter.
437

Ezample. Let the diameter of a sphere be 14 inches, to
find its contents.
C | 14 148% cubic inches.
D| 138 14




30 GAUGING.

GAUGING.

SQUARE PRISMS,

C | inches in length cubic feet.
D 41.57 inches side of a square.

Example. Let a prism be 60 inches long, and 14 inches
each side ; how many cubic feet ?

C| 60 6.8 cubic feet.
D | 41.57 14
Rude.
C| inches in length ale gallons.
D] 16.79 inches side of a square.

Example. Dimensions as above ; required the contents in
ale gallons.

C | 60 41.7 gallons.
D | 16.79 14
Rule.
C inches in length wine gallons.
D 15.19 inches side of a square,

Ezample. Dimensions as above, for wine gallons.

60 50.9 wine gallons.

15.19 14

C
D
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lw ]

Rule.
C inches in length malt bushels.
D 46.8'7 inches side of a square.
Ezample. For malt bushels.
60 5.4 malt bushels.
46.87 14
Rule. .
C inches in length malt gallons.
D 16.39 inches side of a square.
Ezample. For malt gallons.
C 60 43.8 malt gallons.
D 16.39 14
CYLINDERS.
Rude.
C| inches in length cubic feet.
D 46.9 inches in diameter.

Ezample. Let a cylinder be 48 inches long, and 14
inches in diameter ; how many cubic feet ?

C| 4.28 answer 48
D 14 469
Rule,
C | _ inches in length ale gallons.
D 18.95 inches in diameter.

Example. Same dimensions; required ale gallons,
26.2 answer 48
14 18.95

g &




GAUGING.

Rule.

C | inches in length wine gallons.
D 1735, ‘ inches in diameter.

Ezample. Same for wine gallons.

C | 82 wine gallons 43
D| 14 17.15
Hule
C | inches in length ek l)].g]j, lJuSh(_r%.___”
D 5282 inches in diameter.

Example. Same for malt bushels.

C | 344 answer 48
D T4 52.32
Rule.
C | mches in length __ malt gallons. 4
D | 18.5 inches in diameter.

Lzyample. With dimensicns as above.

14 18.5

el 27.5 malt gallons 48
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POLYGONS.
C | 39 ared. iy
D | 3 side of a trigon.
C| 1 area.
D | 1 side of a tetragon or square.
C | 43 _area.
D | 5 side of a pentagon.
("'_l 65 area.
D| 5 side of a hexagon.
C_I 91 , 2 area.
D | 5 side of a heptagon.
g 120 ol - il ~ area.
D| 5 side of an octagon, ¥
C 154 ___ area.
D 5 side of a nonagon.
C 192 = area.
D 5 side of a decagon.
C| 150 ____ area. i
D | 4 side of an undecagon.
_C \ __‘Qgﬂ_ﬁ = area.
D] 5 ~side of a dodecagon.




LAND MEASURE.

LAND MEASURE. |

RECTANGULAR.
Rule.

A 10 chains wide.

B | chains long ~ acres.
Ezample. Let a ficld be 5.60 chains long, and 35.20 wide,
to find the number of acres.

A 10 320
B | 560 ' 1.792 acres.
Rule.
A | Eﬁ_‘i 3 ot =, iinliﬁ_\\-‘][lt'.
B | links long perches. — WP

Example. Same dimensions; required the number of
perches.

A 625 520

B| 560 TR 287 perches.
Rule

A | 220 yards wide.

B | chains long acres.

Example. Let the piece measure 20 chains. long, 11
yards wide ; required the acres.

A | Q,@'Or___ﬁi_ﬁ__]l‘_i

B | ~ 20 1acres +
Rule.

Al 125 g chains *ﬂt

B | ~ miles long acres.
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MEASURE.

LAND
Example. Let a canal be 91 miles long, and 1 chain wide ;
to find the number of acres.
A l 125 1
B | 01 798 acres. o

Rule.
A 4840 vards wide.
1] 3 = T e = = =
B | yards long acres.
Example. Let a plot of Jland be 820 yards long and 21
yards wide.
A 4840 21
B | 320 1.89 acres. >
Rule.
A | 30; yards wide.
B | yards long perches.
Example. 320 yards long, and 21 yards wide; how
e ; 4 3 5
many pcr('hcs:’
A 30.25 21
B | 320 209 answer.
Rule.
A | 3560 teet wide.
acres.

B  feetlong
Ezample. At 960 feet long, and 63 feet wide; required

the area.
Al 43560 63 ;
1;_| U e ee = e 1.39 acres.

w2




LAND MEASURE.
Rule
A | 2% feet wide.
B | feet long perches. )

Example. At 960 feet long, and 63 wide; required the
perches.

A | 272 63 )
B | 960 222 perches.
Rule
A 1 chains wide.
B | 8 acres per mile running.

Ezample. At 3 chains wide, to find how many acres per
mile.

A | 1 3 -
B | 8 : 24 acres per mile.
Rule
A 11 yards wide.
B 4 acres per mile running.

Example. At 20 yards wide, how many acres per mile ?

A 11 20
B | + 7.2 acres per mile.
TRIANGLES.
Rule.
A | 1250 links in perpendicular.
B links in base A perches.

Ezample. Let there be a triangular field whose base is
4.50 chains, and perpendicular 3.20.

Al 1250 o 3.20 ks B
B | 450 115 perclE
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BRICKWORK.
Rule.
A feet in length rods reduced. X
B | 817 - feet height, I brick thick.

Fzample. Suppose a wall of half a brick in thickness be
440 feet long and 7 feet high; required the rods of brickwork
in the same.

A | 440 8.7 rods reduced.

B 817 R =5 e
Rule.

A | feet in length rods reduced.

B | 408 feet in height, 9 inches or 1 brick thick.
Ezample. The same, at one brick in thickness.

A 440 7.54 rods reduced.

B | 408 s -
Rule.

A | feet in length, _rods reduced. =

B | 272.9 feet In height, 14 brick thick,
Kyample. Same, at 12 brick thick.

A | 440 11.8 rods reduced.

B o721 7
Rule

A feet i_11j|3£gﬂ] P R ;-ods Edgleed: :

B | 204 ~ fect in height, 2 bricks thick.
Ezxample. Same, at 2 bricks in thickness,

A | 440 . 15.08 rods reduced.

B | 204 R - e




35 BRICKWORK.

.’{N}-!ﬁ'.
A,li feet m lcnvth rods }‘educed.
B | 163 " feet in height, 2% bricks thick.

L.rmnplr In a wall of 23 bricks in thickness, 440 feet
long, and 7 feet high, how many rods?

A | 440 18.9 rods reduced.
B | 163 7 '
Bule. 1
A et in icnﬂth rods reduced.
B | 186 feet in height, 3 bricks thick.
Ewxample. Same dimensions, at 3 bricks in thickness,
A | 440 29.6 mus ledn(ed
B | 186 7
Rule.
Al feet in length J,I]{lll.‘:ilil(l.\' of bricks.
B | 188 feet in height, 4 brick thick.

Example. Let the length of a wall be 440 feet; and
height 7 feet, to find the mrmbm of bricks in the same.

A | ot 440 ) L 16.425 thousands.
B| = 188 ¢
Rule
A | feet in length ) ﬂg?lE-El(‘L_
BT 94 7 feet height, 1 brick thick. ]
Ezample. Same, to one brick in thickness.
Al 4500 S e 52,850 number of bricks.
B | 04
Rule.

feet in length thousands.

l
| T 62 feot in height, 1% brick thick.

A
B
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Ezample. Same to 13 bricks in thickness.

A |_ e 440 49.275 mlmbm of bricks.

B | T RO M 2095 © AL S oe oo %
Rule.

A | feet i length thousands.

B | A feet in height, 2 bricks thick.

Example. A wall 440 feet long and 7 high, and 2 bricks
in thickness; required the number of bricks.

A 440 _ 65.700 number of bricks.
B | a7 7 Yy
Rule.
A_] l«,et n ]Ln_g_th N i thousands.
B | 371 . feet 10 height, 9L bricks thick.

c

Example. Same, to a wall 2% bricks in thickness.

JX_] i DA 822 thousands.
B [ Eire s " e
Rule.
A | feet in length thousands.
B 31% feet in height, 3 bricks thick.
Ezample. Same, to 3 bricks thick.
Al 5840 il 981 thousands.
B | 31% T '
Cubic Yards.
Rule,
A |  feetin length cubic yards.
B | I ~ feet in height £ brick.

Example. 440 feet long and 7 high, how many cubic
yards, at half a brick in thickness ?
A | 440 _ 425 cubic yards.

B | 72

-X




40 BRICKWORK.

Rule.
A | feet long cubic yards.

B | 36 feet in height, 1 brick.

Ezample. Same to 1 brick in thickness.

Al 440 857 cubic yards.

B | 36 4 e
Rule

A | feet in length _ cubic yards.

B | 24 feet in height, 14 brick.
Ezample. Same, to 1% bricks in thickness.

A | 440 128 cubic yards.

B | 24 7
Rule.

A feet in length cubic yards.

B 18 feet in height, 2 bricks.
Ezample. Same, to 2 bricks in thickness.

A 440 171 cubic yards. e

B 18 7
Rule.

A |  Aeetinlength cubic yards. £1

B—[ﬁ 14% feet in height, 2 bricks.
Example. Same, to 25 bricks in thickness.

Al 440 216 cubic yards.

B | 145 7
Rule.

A | feet in length cubic yards. >

Bir_ 12 feet 1n hc_i_ght, 3 bricks.
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Ezample. Same, to 3 bricks in thickness,

A 440 : 257 cubic yards. *©

B | T © o e e e
Rule.

A | 54 shillings per rod.

B | 3 shillings per cubic yard,

Example. At 42s. 6d. per rod, how much is it per cubic
vard ?

pick I 5T R, el

B | 3 8.75=38s. 9d. per cubic yard.
Rule

A | 2B ___ shillings per cubic yard.

B | M= - pounds perrod.
Example. At 111, per rod, how much per cubic yard ?

A 19s. 64. answer - g3

B| 11 TIg =
Rule.

Al 14 _____pounds per rod.

B | 11 “pence per cubic foot.
Ezxample. At 111, per rod, how much per cubic foot ?

A — 3 1 perrod 14

B | 8d.7 nearly N - T -
Rule

A | 57 No. bricks.

B | 4 cubic feet. o
Ezample In 3456 cubic feet, how many bricks?

Al 57 brcks __49% thousands. 13

B | 4 cubic feet 3456




BRICKWORK.

Rule
A | 6 ~ cabic yar ds. B,
B — e300 No. bricks.
Example. In 128 cubic yards, how many bricks ?
A n B0 o Jeg ot MR
B 2300 T T 49250 bricks.
Rude
A 34 - cubeyards.
B | 4 % rods reduced.
Ezample. In 128 cubic yards, how many rods
A | 34:__7#__ T K 128
B o 3 R R T R
Rule.
AV gess - cbiefel L
ﬂ_[ e rods reduced.
Ezample. In 3456 cubic feet, how many rods?
Al @06 - .8456
Bl i\ 11.8 rods.
~ ]
Rule.
A | 100 ___f‘lg._lll'i(;ks.
'}_;T"r—_ R S > cubie feet.
Eaxample. 1In 8456 cubic feet, how many bricks ?
Al (s A g - e 4‘1250 bud\a .
13|"”f" 3456 . .
Rule.
A 6.05 pnund»s per. rod. oy AT

B 4+ shillings per square yard super.




&
BRICKWORK. 43

Example. At 141. per rod, how much per square yard?

-\_! o 6.05 14 G

B 4 T 9s. 3d. per square yard.
Rule

A | 15 __pmmds per rod.

(_'_]__—- 300 ~ " No. bricks per £.

Ezample. At 141, per rod, how wmany bricks for 20
shillings ?
A | [ S 14

cC| 3500 822 bricks for 17.




TIMBER.

TIMBER.
Rule
C | feet length customary content in_f'eet.
D | 12 inches quarter girt.

Example. Let a piece of round timber measure 20 feet in
length, and the quarter girt be 16 inches; query the number
of cubie feet?

€ | 20 853 cubic feet.
D | 12 16
Rule.
C|  feet length ~ true content in feet.
D | 10.63 inches quarter girt.

Example. A piece of round timber, 20 feet long and 16
inches quarter girt ; required the content as a true eylinder.

]

I

20 45% true content.
10.63 16

€ b
3

Rule.

C | feet length

D | 15.3
Hrample. A piece of round timber, 20 feet lops, 14

inches in diameter; to find the customary contents,

C | 20 165 cubic feet.

D | 15. S T

customary cubic feet.
mnches diameter.

Rule.

feet length true measure.

C |
D | 15.56 inches diameter.
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Ezample. A piece of round timber, 20 feet long and 14
inches in diameter; required the true cylindrical contents.

cC| 20 213 cubic feet nearly.
D | 13.56 14

Rule.
C | feet length cubic feet customury.
D l 48 wmches ciremmference.

Ezample. A piece of round timber, 20 feet long and 44
inches in circumference ; required the customary contents.

C | 20 163 cubic feet.
D | 48 44
Rule.
C |  feetlength true cubic feet.
D [ 425 " inches circumference.

E.mmph? A piece of round timber, 20 feet long and 44
inches in circumference; required the true cylindrical con-
tents.

C| 20 214 cubic feet nearly.
D] 425 id
Rule.
A | 14 eylinder measure.
B | 11 customary measure by § girt.

Ezample. In 850 feet, by customary measure, how much
by true, or cylindrical measure ?

A | 14 44:5 correct measure.

Bl - 350
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Rule.
Aj 6 hewn to dockyards,
B| 5 customary measure by 4 girt.

Ezample. In 850 feet of timber, measured by the cus-
tomary method of quarter girt, how much will there be if
calhpc'red at dockyard measulf_‘

A el . 420 cubic feet answer.
B | 5 350

Scantlings, or unequal-sided square timber, may be
measured readily by the area of its section; which is obtained
by multiplying its breadth by its depth.

Rade.
A | 144 feet in lmglh_

B |  areaof section “cubic feet.

Eaxample. Required the cubie feet in a plank 18 feet
long, and 11 inches wide, and 8 inches thick. Here the
area of the section is 8 x 11=84.

A | 144 18
B | 93 y ' 4.125

4% cubic feet, answer,

Square timber is measured by the first of these for-
mula, substituting the side of the square for the quarter
girt.

What is called ecalliper measure, is the custom of consi-
dering timber partially hewn as die square, and measuring it
as if it was perfectly square,

The side callipered, in timber sold to public dockyards,
is said to be in proportion to the diameter as 19. to 22.

Rude.

| feet in ]onElh cu. feet dovL ard measure,

¢
])—l T 189% “inches in diameter.
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Ezample. Let a piece of timber hewn according to the
custom of dockyards be 20 feet in length, 14 inches in
diameter ; to find its contents when hewn and measured by

callipers.

cl| %

D | 13.92
Rule.

C__} feet 1011g__ o

D| 1095
Rule.

C | feet long

D | b,
R‘HJ{,‘.

204 cubic fcgt.
14

cubie feet allowing for back.

inches diameter.

whole measure in back.

measure when reduced 4 for ditto.
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SIMPLE INTEREST.

THREE PER CENT.

Rule.
Aj 400 "= = months due.
B| pounds principal &£ interest.
Example. Required the interest of 3207 for 5 months.
Al 100 5
B | 2201. 4/, answer.
Rule.
A 2 months due.
B | pounds principal shillings interest,

Faxample. Required the interest of 16/, for 5 months,

Al ‘00 5
B | E 4 shillings, answer.
Rule.
A_ i 86%___ ‘weeks due. |
B | &£, principal shillings interest.
Ezample. Required the interest of 26/ for 20 weeks.
A 863 e 20 ol
B~ e T 6 shillings, answer,
Rule |
A | 609 days due.
B £, principal shillings interest.
Ezample. Required the interest of 78/, for 25 days.
Al 609 . 25

B I (T e - g sfmﬁngs, answer,
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FOUR PER CENT.

A | 300 months due.

B | . prineipal £, interest.

W0
)

Ezample. Required the interest of 3207 for 5 months.

A | 300 b
B | 300 51, Gs. Gd. answcr.

months due.

shillings interest.

=

=i
ol
F

rincipal

Example. Required the interest of 162 for 5 months,
A l 15 5
B | 167, 5. 4d. answer.

Rule, '

A I 65 Wl."l;'i\ﬁ dll(‘.
B | &', prmeipal shillings intercst.

Example. Required the interest of 261 for 20 weeks.
Al 65 20

B | 96 answer, 8 w'ci}'li]l-ijlgﬁ—.—"

Rule.
A | 456 ﬂa.yE. due,

B| & principal - shillings interest.
Ezample. Required the interest of 732 for 25 days.
A | 456 25

L, i

" answer, 4 shillings,




SIMPLE INTEREST.

FIVE PER CENT.

Rule.
AJ_ 240 months due, B
B &£. principal &£. interest.
Ewample. Required the intevest of 3201 for 5 months.
Al ~ @0 5 |
B | 5201. 64. 18s. 4d. answer.
Rule. '
A | 12 _q_]_onths due.
B &, principal shillings interest.
Example. Required the interest of 16/, for 5 months.
Al 12 5 -
B | 162, Gs. 8d. answer.
Rule. )
A | : 52 Virceks due. &
B|  &. principal shillings interest. =

Enample. Required the interest of 261, for 20 weeks.

Al 52 20
Bﬁ{_” 261. ~ 10 shillings, answer.
Rule.
{; I 365 days due. ey
B shillings interest.



SIMPLE INTEREST. ol
Example. Required the interest of 78/, for 25 days.
A | 565 25

T 5 shillings, answer.

1t will be seen that the whole of the formule and ex-
amples in the present Part apply to all common Sliding
Rules, and may be used with the common carpenter’s Rule
as well as with the more accurate and improved caleulating
Rule. It should be remembered, that these common Rules
being sold at a low price, the divisions are not made with the
care and aceuracy bestowed upon the better kind of Rules.

END OF THE FIRST PART.







PART IL

INTRODUCTION.

Ix the following Part, I shall explain the divisions and use
of the mmproved calculating Rule, and give a number of
aseful formule, to assist the more gcientific calculator. 1
shall not occupy the pages of this Treatisc in describing the
construction of all the various Rules in use, because they are
mostly made upon the same principle; and when a person
understands the use of one Rule, it will be easy for him pro-
perly to apply the peculiar lines upon any other Rule. For
the same reason I shall not pa.rticularly deseribe the common
Gunter's scale, -as used by navigators; or the double shiding
tule, used by officers in the Excise; for the rules and ex-
amples in the present work will in most instances be equally
applicnhlc to the Gunter's Scale, or Excise Rule.

As several of the formule in this Part require the use
of four lines in the same operation, it will be necessary
to adopt an instrument which has the divisions all com-
mencing at the left hand end of the Rule. Having about
cight years since caleulated all the divisions for a Rule to
three places of decimals, which were laid down by one of
Ramsden’s dividing machines; and having used the Rules
made from these calculations for many years, and found
them sufficiently accurate for all common purposes, I shall
in the present work adopt this Rule as now made by Mr.
Cary.

Having already explained the lines marked A, B, C, D,
which are common to most Rules, it remains only for me to
notice the additional Tines laid down upon the said Rule, the
principal of which are; Two on the extra slide, marked E,

H
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being lines of triple radii, and adapted to caleulations in
which the cube of one of the dimensions, enters into the data ;
the several divisions on these lines, being of the same kind as
those on the line marked A, B, C, and D, but one third in
point of space to those on the line D, and are used for find-
ing the cubes of numbers, when applied to the line D; this,

E | 1 cubes.

ﬁ WOt 0 el e

signifying, that when unit on E is placed over unit on D,
any number on I} will have its cube on E: and the con-
trary, any number on E, will have its corresponding cube
root on 1.

There is a line marked F, at the bottom of the groove
usually occupied by the slide E. Another line, G, is laid
down on the stock under the said slide E. These Iines,
¥ and G, are used in calculations of Annuities and Com.
pound Interest; which will be more particularly explained
under these respective titles.

There are various other uses to which these Rules are
applicable; but I trust the reader will consider the numerous
formulse and examples, already given, as sufficient for a Pprac-
tical guide. The algebraic formulse will be interesting to the
mathematician, and point out to the abstruse calculator, the
means of forming rules for more special and difficult cal-
culations.

Persons who are in the constant habit of pen calcula.
tions, will find the knowledge of the Rule highly useful as a
check to their results, more expeditious and certain than
any repetition of the process by the pen.

The formuls for Annuities are given for 5 per cent. only;
but it is obvious that divisions may readily be caleulated for
any other rate per cent., and laid down upon the Rule.
The rules for finding the comparative strength of Build-
ing Scantlings, will be found of great practical use to the
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carpenter, and may be modified to any particular circum-
stance with little trouble.

The divisors for weights and measures are, to a small
extent, often put on one side of the Rule; a few of such
divisors are placed on the back of the glide marked E, in the
Rule before mentioned; but as these divisors are very useful,
and would occupy too much room on a Rule, I shall give a
more extended table at the end of the book, whence work-
men in particular trades may have those divisors inserted on
the Rule which are most frequently called into use.

A table of gauge points also will be added for obtaining
the same result, on the line C and D, by which persons in
possession of the common carpenter’s Rule will be able to
solve all questions of this nature.

The suceeeding chapters will be useful to the engineer
and mechanic. The Rules referred to in the present Part
being usually made twelve inches in length, answer most of
the purposes of measuring instruments, and may, if desired,
have the lines of varieties and areas of segments put on them
for Excise officers ; or divisions to answer the purpose of pocket
balances for small weights, for persons who prefer such lines

to any of those at present on the Rule.

B. BEVAN.

18tk Now, 1821.

n 2
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ACCELERATED MOTION.

ACCELERATED MOTION.

C | 14 feot space fallen.

D| 30 feet per second velocity ﬂCquirud‘_
C | 580 feet space fallen.

D | 6 seconds of time.

C| 9 " miles fallen,

D| 3 minutes of time,

A | (i seconds of time.

B | 225 feet per second velocity acquired.
C | 2140 B J:E]S fallen.

D_{ 20 seconds of time.

Example. Find the spaces fallen through, and velocities

acquired, in 5 and 9 seconds.

C | 580 408 feet 1303 spaces fallen.
D] 6 5 9

Al 7 3 9

B 225 161 T 290 velocities ac-

quired.
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ALGEBRAIC FORMULLE.

ALGEBRAIC FORMULA.

If c=1 s ab=d
If e=d a=g ab=d>» d=+vab

By inverting the line C, the following formula will solve
the same equations.

A_] a ¢

(o b d S
If e=1 and a=b d=a® a= +b

that is,

A root 1

C | root power.

But the root and power of any number will be much
more readily obtained by the Iines C and D, as will appear
by the following formula :

ab? = cd? - od?

A= —

b

1)=\/@:d 1S a:d*::c:b?
a ,\/a
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e — C

D d b

Ifa=1 b= cd A 4 B
d* ‘T a

Ifb=1 a = cd3 s = 2 A= B
[¢]

By inverting the slide, the following formula will pro-
duce the same result,
B a c
D | b d

3
therefore, when a=b and d=1 a= 4/C, thus,

B ] cu. root power
D| cu. root 1

the meaning of which is this: place unit on D, under any
power on B, and where the same number coincides on B and
{ D will be the cube root sought,

In operations of this nature, it will be observed, that
three sets of numbers will be found to meet, one of which
will be the proper root, and the other the root of 10 times
the number sought, and the third of 100 times, &ec.

Example. Find the cube root of 8.

root
B | 8 2 4.3 9.3
D | 1 2 4.3 93
root of 8 root of 80 root of 800 Y

The improved calculating Rules have a line of treble
radii, marked E, by the help of which, questions involving
the cube of quantities are readily solved; some examples of
which will be given in this book.
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The following algebraic equations are solved by the
Rules which have the unit on the D line, at the commence-
ment or left hand end of the Rule, in the same vertical line as
the unit upon the line A.

ac=hd?* 2 =g -'/.;_c: d
\/ b
a:&{uz a:bh::d%*:¢
]
If b=1 ac=d> Vac=d
If a=b d2=¢

If a=c a*=hd?
If b=¢c a=d? v a=d

3

=c¢ d= +ac

If b=d dd=ac <
i

The above elementary equations are answered at sight by
the following formula:

A a
B b

C c

D d
And by inverting the slide.

Al a
O ¢

B b
D | d
When the line E of the treble radii, is used with the line
A, the equations fitted for the rule are;
a*bd=cds ad:ct e ddshe
z_id3 a= [edd
B \/ =




ALGEBRAIC FORMULAE.

‘3_-—
b3= im l b= c*d?
a? } \/ a&
A d b
E | a c
d3_ b3
P
With the lines
A | a J
b E
E inverted
¢ E
D d
o _d
b® a?
ase?=d°h?
ai}c =d3b
a= d3b|z
Cc
Al a
; ¢ E
E inverted
7 b E
D | d
If a=1 c*=dsb* %::d:;
If b=1 a3e*=d° d::c%
i
If d=1 b*=c*ad b—z=a3 ’_’:u
c I
If c=1 a3=d®Db? 2 ¥
- d‘s
E | 1 cube.

root,
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ANNUITIES.

COMPOUND INTEREST AT FIVE PER CENT.

Tur improved calculating Rule before mentioned is
adapted to questions of annuities, an explanation of which I
shall give in this place.

In the bottom of the groove marked H, between the lines
A and D, will be seen a set of divisions, numbered from 2
to 50. These divisions answer to years, for which the an-
nuity is to continue, and is thus to be used ; place the end of

the slide marked FB l to the divisions or mark for the

number of years, at the bottom of the groove, then over the
annuity on the line B, will be the present worth on the line
A ; the formula will be,

A | present worth.
B | ~ annuity. il
H years | ¢

Example I. Find the present worth of an annuity of 257.
to continue 7 years.
A 145/, answer nearly.

B - 25
7|

H

Example IT. What annuity for 5 years can be purchased
by 35027
A| 350
— 81 nearly.

H 5
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The bottom of the groove on the other side of the Rule,
between the lines A and G, has a scale lettered F, marked
Annuities forborn, and is to be used in the same manner as
A |

B to the

the preceding, by placing the end of the slide

year ; thus,

amount,
annuity forborn.

Q==

F ‘years l

Ezample I. Find the amount of an annuity of 25/. for-
born 7 yeats.

Al 203F pounds, answer.
st g

i

.

Ezample 11. How many years’ forbearance of an annuity
of 607 will produce an amount of 5007, 2

_A | 500
F years B 60
73}-) an-1
sWer.
Example III. An annuity of 20l. has been unpaid 15 {

years; what must be the annual payment for the next 5
years to liquidate the debt?

Al 1814

B | 20

F 15

A 4815
l B 100/. ncarly. ' ,
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ARCHITECTURAL ORDERS.

Tarsc may be drawn to any proportion by the aid of
the Slide Rule, by placing the proposed diameter, or height,
on the line A fo the standard number on the line B; after
which, all the respective required numbers will be found on
the line A coinciding with the standard numbers on the

line B.

Example. Find, in inches and decimals, the principal di-
mensions of a Tuscan column, to a diameter of 12 inches.
answer.
A 3 4.32 6 12 1625 20 84 100
Bl 2 386 5 1 186 166 7 836
Standard numbers,

1

| capita

jbasc

Cima vecta and its
projeetion . . .. ..

Modillien ., ...
Height

Diameter ..
Entablature ..
Project. modillion
Height column ... ..
Total height .. ....

My object being that of comprising as much useful in-
formation in a small compass as will be consistent with per-
spicuity, it will not be necessary to give examples to all the
orders. The practical architect will be able to supply the
formulae for other orders.
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ASTRONOMICAL CALCULATIONS.

Ix taking out logarithms, sines, and tangents, to the
fraction of a minute, by those who are not possessed of Tay-
lor’s Tables, much time is consumed in calculating the pro-
portional parts. The Sliding Rule considerably shortens
this labour.

Example. Let it be required to find the logarithmic sine
of 24° 41/ 7" by Gardner’s Tables.

24° 41’— 9.6207634 A | 2748 321 +
321 B| 607 7

9.6207955 logarithm required.
9.6207955 Taylor’s Tables.

But it frequently happens, that fractions of seconds are
necessary to the caleulation; in which case the Rule is
equally serviceable and expeditious.

Let it be required to find the sun’s right ascension, de-
clination, and the equation of time, for 4 h. P. M. on the
15th November 1821, at Greenwich.

By the Nautical Almanack.

/R D . Eq.
Day. b, e o ! " ! P
15 15 18 307 17 58 43 15 82 1
14 15 17 363 18 14 33 15 23
¥ 5.6 15 50 9 .1

245.6 950
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Al. 2 245.6 950 91
B | 44 46 ) - T B/
+46 49258 — 1.7
15 13 30. 17 58 43 15 82.1

Answers 15 14 16.7 18 1 41 15 30.4

Let the right ascension and North-polar distance of
Sirius be required for 1st December 1821.

In the Nautical Almanack, the table to 1 January 1818,
gives the following data :

/R. j 5l 3
3 ! w Var. & / A ; Var.
6 37 732 | 2.64 | 106 28 22.20 | 4.36
+10.8 5 il |
Place of Sirtus 6 .37 17.62 106 28 39.30
A 4 months_i 108 cor. 171 cor.
B | I2 months 92.64 436
DIP OF HORIZON AT SEA.
General Formula.
C | 40 feet height of observer. _
D] 6 minutes dip of horizon. e
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BUILDING SCANTLINGS.

Tus strength of common building scantlings is made
to vary according to the intended durability and special pur-
pose of the building, and will generally be found within the
following limits.

Fir Timber. Improved Rule. | Common Rule.
Ceiling joist . . . Fa= 31 to 44
Common joist . . | 10 — 20 63 — 125
Rafteys . o o, o. | 10— 12 64 — 5
Principal ditto. . | 256 — 50 | 156 — 312
Common beams . | 18 — 86 | 113 — 985
Purlines . . . . . 36 — 72 [ 225 — 450
Summers .. .. | 80 — 160 “ 500 — 1000

A comparative formula for the strength of any scantling.

A | strength, =
B inches thickness. =
C feet length.

D_I : mehes ¢ depth.

Example 1. Find the strength of a beam which is 24 feet
long, 18 inches thick, and 20 inches deep.

A | 30 answer, or a little above the average.

B 18 Ty
C Rlhnd b L i

D] 2 1 R

Same Example on carpenter’s Rule.

187, answer.
18
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Ezxample IT. 1In a common joist of 15 feet bearing, and 3
inches thick, what ought to be the depth to give a strength

of 10, and also of 20, on improved Rule?

Al 10
B | 3
o3 W )
D | 7.1 inches, answer.

oL
3

&l b=
| ¥

15
10 inches, answer.

= Q
i |

Lazample IT1. To find the proper thickness of ceiling
joist, the strength to be 7, having the length 8 fect, and
depth 4 inches, on improved Rule.

Al b e

B 3% inches, answer.
9_,_18 2 §
D | 4

Example IV. To find the width of a summer having a
bearing of 18 feet, and being 16 inches depth, the strength
to be 150, on improved Rule,

Al 150

B 101 inches, the answer.
of i 18 B
b 16

The last example on the common Rule will give the same
answer to strength 937.
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DIVISORS FOR WEIGHTS AND
MEASURES.

Ox some Rules, there are divisors placed for facilitating
caleulations of certain measures of capacity, and the weights
of metallic and other substances, which I shall here explain.
ided into seven columns, and marked as

They ave usually div

below.
Squures. I C}';'mdt‘rs. Globes. ‘
S ' o=
FFF | PO | IH || I b4 et (RS
A .
1 L 2 3 || 4 | 5 |6 | 7 |
— T ke e T

The first column is under the word Square, marked F.FF,
signifying that in the mensuration of square or rectangular
bodies, all the dimensions are taken in féet.

Column 2, marked FII, signifies that the length only
taken in_fef, and the width and thickness in inches.

is to be
3. marked IIT, signifies that all the dimensions

Column

are to taken in inches.
Columns 4 and 5 apply in the same manner to evlinders,

and columns 6 and 7 to globes: these last having but one
diameter, shows that when the divisors in column 6 are used,
the diameter is to be taken in féef, and when the diameter is
taken in inches the divisors in column 7 are to be used. A
few examples will show the convenience of these divisors.
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Rule.
COI'].II A product contents or weight in Tbs. )
III. B | divisor other dimensions.

Example. A rectangular cistern, 6 feet long, 20 inches
high, and 16 inches wide; query the ale gallons it will hold?

First obtain the product of any two of the dimensions;
for instance, 20x6=120, the divisors for ale:gallons in
column 2 will be found 235.

If the object to be measured is sguare, the content or
weight may be found by a single operation, by inverfing the
shde; thus,

A | - _content, or weight.

C divisor.
B length.

D + side of the square.

Example. Let a piece of lead measure 6 inches long, 4
inches square ; query its weight in ibs.

By looking to the Rule, the divisor for lead will be
found 248,

Aﬁl, I 39! 1bs. answer.
& 243
Bl S
D | % R ErEi
For divisors in
Col. IV. Aﬁ|__ 1bs. weight.
B 1' feet ]f)]]g
EL’_ 7 divisor.
D | inches diameter f
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Col. V. A Ibs. weight.
B mches long.
C : divisor.
D| inches diameter.

Col. VI. A ibs. weight.

feet diameter,

3, divisor. -

D | feet diameter.
Col. VII. A | Ibs. weight.

B inches diameter.

C divisor.
D | mches diameter.

Ezample I. Find the weight of a cast-iron pillar 73 feet
high and 33 inches diameter:; by the Table FI will be found
the divisor for cast iron in Col. IV.

A_| ‘_E_Sﬁ Ths. answer.
B T3

C Y 411

D] 32

Ezample I1. Find the weight of a sphere of ecast iron;
sphere 4 inches in diameter.
P

A | e __¥8§q 1hs. answer.
B draw i T
: 7406 the divisor,

D L. EER N
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DRAINAGE OF A COUNTRY.

A | 23L inches rain on one acre per annum.
B | 1 gallons per minute.

A 1 inches rain on a square mile per annum,
B | 2%.1 gallons per minute.

A | 2 inches rain on square mile per annum.
B | 1 hogsheads per day of 54 gallons.

.3

W =T

inches rain on square mile per annum,
cubie feet per second. '

=
2

A | 13.5 No. of square miles.
B | inches depth of rain on cubie feet per second.
square mile,

8 e gallons per minute.
B | 234 cubic feet per day.

For Gavee Pornts, sec Miscellaneous at the end of the
work.
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HYDRAULICS.

Tae quantity of water flowing through apertures depends
upon the shape of the channel and of the aperture, and ge-
nerally reduces the guantity, as determined from the theory
of falling bodies. The practical engineer will be able to apply
the proper allowances, according to the circumstances of the
case. The following formulz will enable a person to make
the calculations in an expeditious manner; he will only have
to substitute the practical facfor suited to the case, in the
place of the theoretic number here given.

Rule for apertures at the surface.

C| 12 inches depth to bottom of aperture.
D | 5.35 feet per second mean velocity,
C | 4 mnches depth to bottom of aperture.
D| 37 inches per second mean velocity.

2 inches depth of aperture.
o 321 cubic feet per minute at 12 inches wide.

Rules for apertures under the surfice.

(g . Iy
C | 42 inches depth to centre of aperture.

D | 15 feer per second mean velocity
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C 3 teet depth.
D | 1.9 feet per second.
C| 6 inches depth. N
D 68 inches per second.
C | 3 _ feet depth.
| 834 cubic feet per minute at 1 foot avea,
> 1 feet depth. -
D] 3.84 cubic feet per minute at 1 inch area.

From the above examples, it will be easy to make a for-
mula to give the result in canal locks full, at one opera-
tion, when the capacity of the lock is given.

Ezample. The average capacity of the locks on the
Grand Junction Canal is about 9000 cubic feet: find the
time necessary to fill one of these from a head of 7 feet, the
aperture being 6 square fect.

C | S T
D | 834 1274 T
6
7644 cu. feet per minute.
A | 7644 60
B | 9000 71 seconds nearly,

if the head is constant, or double that time if the head
gradually diminishes to nothing.
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HYDROSTATICS.

ibs, pressure.

fect depth.

cwi. pressure.

feet 1‘15}&!}.

tons pressure.

feet depth.

ibs. pressure.

inches dcptB.

%, I)I'URFUI'U.
inches depth.

1hs. pressure,

Rules.
A ] feet area
B | 016
A | feet area
B| 1.79
A | fect area
B | 35.8
AJ, incl}¢§ area
B | 27.65
A inches arca
]3_| 1.73
A| inches arca
B | 2.3

pressure in 1bs.

2000 Tbs. answer.

feet depth.

Ezxample 1. A cistern of water, the area of the bottom
being 4 square fect, and the depth 8 feet; to find the

Al 4
B | 016

8
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Kawample I1. To find the pressure at the bottom of a
cylindrical pipe, of 7 inches diameter, filled 30 feet with

water.

Here the area is about 38% inches.

A_J_ ; %8_2!;7 R e @ilLbj answer.
B | 2.3 80 i
CYLINDERS.
C | inches_ ilepl]l 0z, pressure.
D] 1,488 inches diameter.
C | mches depth Ihs. pressure.
D] 5.931 - inches diameter.
Rule.
C | feet depth ibs. pressure.
D] 1.7 inches diameter.
Rule.
C |  feet depth cwt. pressure.
D | 181 inches diameter.
Rule,
C|  feet depth ol _tons pressure.

D | 9506 inches diameter.




INACCESSIBLE DISTANCES

INACCESSIBLE DISTANCES.

It frequently happens, that calculations are required to
determine inaccessible distances, from angles observed to an
object of known subtense, and tables are given in some pub-

lications for that purpose: the following formule will prove

equal to a volume of such tables, when the angle does not
exceed 5 degrees.

A angle in minutes height of staff, or subtense.
B 3438, distance.

A | angle in minutes subtense in feet.

B | 52.1 distance in chains,

A | angle in minutes subtense in feet.

B | 1146 distance in yards.

A angle in minutes inches subtense.

B | 95.5 yards distance.

Occasionally a number of angles are observed to the same
subtending object. To save the trouble of setting the slide in
each operation, the slide may be inverfed, whereby the dis-
tances will, on the same set, fall under the observed angle ;
thus,

A | subtense angle in minutes.

C | 3488 —5iT distance,
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INTEREST COMPOUND.

INTEREST COMPOUND.

Qursrrons of this nature are solved by means of the line
marked G on the stock, with the line C on the slide. A
general formula will be,

prineipal amount.
present worth principal.

’

1
—r years.

@O Hp

Ezample. What is the present worth of 500/ payable at
the end of 5 years?

A | 5001
B | 3921. answer, nearly,

G:“O =)
e

Ezample 1I. The sum of 500l has been due 5 years;
what is the amount due at this time ?

Al = 6381, answer.,
B 500 ]
C 1




LEVELLING.

LEVELLING.

As the line of sight, in the practice of levelling, is a tan-

gent to the surface of the earth, a correction is necessary
when the distance of the staff from the instrument is consi-
derable. There is also a small correction necessary for re-

fraction of the atmosphere.

The following formula combine both these corrections.

C | 3 inches difference of level.
D__[ 3600 feet distance.

C | 3 mches difference of level.
D | 1200 yards distance.

C | o feet diff_'e_re_m_(_;_(_z n_i lcvoﬁl.ﬁﬁ_ =
D l 3.6 miles distance.

C 58 inches difference of level.
D 3 miles distance,

C 1 feet difference of level.

D 7200 feet distance.

¢ | 1 inches difference of level,
D 31.5 chams distance,

C | 1 feet difference of level.

D | 109 chaing distance.

The difference of level, as above found, to be subtracted

from apparent leve

to obtain the true level.
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LOGARITHMS.

OccastoNarLy it is desirable to find the logarithm of a
number, or the reverse: when tables are not at hand, the
following formula will serve :

C | 1 | N on back of shde.

D|  number given | log. sought.

and is to be understood in this manner; place the given num-
ber on D under 1 on C, and on the back of the slide on the

line N will be seen the logarithm, coinciding with the end of
the stock.

Ezample. Find the logarithm of the number 12.

C| 1
D | 12

back of the shide.
079 on N, the logarithm.

Ezample I1. Find the number answering to the loga-
rithm 550

Lt 1

- back of the slide.
D | 224 number sought

.350 on N.

Or take out the slide, and reverse the side.

N| 1 logarithmic complements,
D | 1 numbers,




MECHANICAL POWERS.

MECHANICAL POWERS.

Lever
A weight distance of power from fulcrum.
B | power distance of weight from fulerum,
A | dist. of power from ful. dist. of weight from ful.
(O | power weight.

WhEEL and AxLe, same as for Leves, substituting
awis for fulcrum.

Incrinep Praxe.

C| motion of power motion of weight.

Al weight length of plane.
B power ' altitude.
Wencg
Al weight length.
B | power breadth.
Screw
A weight circum. of the describing power.
B | power distance of thread.
GENERAL.
A power weight.

e ————— e
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MILLWORK.
A | 19.1 revolutions per minute.
B | feet diameter feet per second velocity.
of wheel.
A inches pitch inches diameter.
B 3.1416 No. of cogs.
A inches pitch feet diameter.
B 3.1 No, of cogs.
Al 318 No. cogs in 12 inches.
B | feet diameter No. cogs in wheel.
A | inches diameter vc:locil;;.r of circum. in feet per second.
B | 230 revolutions per minute.
Al 90 revolutions per minute.
C | & diameter stones,
A | revolutions per second feet per second of circum.
B | 818 feet diameter.

Proper number of revolutions per minute to a horse-
wheel from the diameter of horse-track.
Al 35 feet diameter of horse-track.
C| [ turns in a minute,




PENDULUMS.

PENDULUMS.

B | 88 length in inches.
D] 40 Num, vibrations per minute,
c | 39.14 mches length.
D | Num. beats or 60
vibrations per minute.
B | 13 feet length.
D | 30 Num. vibrations per minute.

Required the length of a pendulum to vibrate 120, an-
other 240 per minute.

88 9.8 2.45 inches=

o =

40 120 402

% second pendulum.
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PERSPECTIVE.

By ordinates at right angles to the principal ray, and
distances let fall on the same.

A | distance of object depth of object.
B | distance of picture depth of image.
Al distance of object distance of object.
B | distance of picture distance of 1mage.
A | distance of ohject whole height of object.
B|  distance of picture projected height.

To find the vanishing point to any vertical plane, let the
angle formed by the plane with the principal ray = a. the
distance of eye from picture = A. the distance of the vanish-
ing point from the principal ray will be, Tang. ax A.

For a plane making an angle with the horizon of b.
Tang. b.A
COS. a
vanishing pomnt of the ground line of the said plane,

= height of vertical above or below the




POWER OF HORSES.

POWER OF HORSES.

Al
Bl

A | jOPI51 work cubic feet water raised.
B | feet high 25300
A hours’ work cubie yards of earth raised.
B feet high 475
A hours’ work cwts. raised.
B feet high 14100
Al hours” work tons raised.
B | feet high 705
A | | hours® work hogsheads, wine measure raised.
B | feet high 3100
Egample. How many hours will be required for one

horse to raise 350 tons, to the height of 4 feet?

By the fourth formula it will stand:

2 houts, answer. 350

4

(R
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POWER OF MEN.

A | hours’ labour cubic feet of water.

B | feet high 4000

A | hours’ labour cwts. raised. i
B | feet high 2232

A | hours’ labour cubic yards water raised.
B feet high 148

A hours” labour ; tons raised.

B [ feet high 112

A | hours’ labour cubic yards earth raised.
B feet high T4 ‘

Example. Suppose a dock to contain 400 cubic yards
of water, how many hours will be required by one man to
pump out the contents by raising it 5 feet?

This question will be answered by the third formula.

A | 13% hours, answer. 400

|

BT 5 148

M




SPECIFIC GRAVITY.

SPECIFIC GRAVITY.

WEIGHT OF SUBSTANCES

specific gravity

Determined from their Bulk and specific Gravitics.

grains.

00395

specific gravity

cubic inches.

0z. avoirdupois.

=

S s

1.78

specific gravity

cubic inches,

Ibs. avoirdupois.

= b

27.65

cubic inches.

==l

35.8

A | specific gravity 165s, avoirdupois.

B | 016 cubic feet,

Al specific gravity cwis;

B | 179 cubic feet.
specific gravity tons.

cubie feet,
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SPHERES, MENSURATION OF.

C $.1416 sqperﬁcics.

D 1 ‘ diameter of sphere.

C 3183 superﬁcies._‘ e
D 1 eircumference of spﬁem.”
A solidity.

B circamference.

B G

D diameter.

A solidity.

B diameter.

C 1.91

D diameter.

A solidity.

B circumference.

C ___.-5:'{98

D| circumference.

E | specific gravity ibs. weight.
D[ a5 ST ELE “inches diameter.
C | diameter solidity.

D} 1.38 diameter.




TRIGONOMETRY .

TRIGONOMETRY.

RIGHT-ANGLED PLANE.

on the improved

Ox the back of the slide marked lé

Rule are three lines of divisions; the upper line, marked S,
being a line of sines; the middle line, marked T, being a
line of tamgents; the lower line, marked N, being numbers
to the logarithms.

These lines are intended to be used by reading the di-
visions at the end of the stock, so far as can be seen in each
particular question. I shall therefore express this reading by

the word back, as follows :

Rule.

Al hypothenuse | back.
3 lar S angle at base.

B | perpendicular

Example. Given the hypothenuse 16, and angle at the

base 20°, to find the perpendicular.

Al e l S 20°

B Ir— 51 perpendicular, nearly

| back.
S angle at vertex.

A hypothenuse
B |

base
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Example. When the hypothenuse is 20 and base 12,
what is the vertical angle ?

A| 20 | 537°answer,
B | 12 nearly.
Rule.
A base badt;
3 co, tang.

£ i vertical angle.

A base back.

B perpendicular tang, ~ base.

A diculs back.

Bfil perpelr:a;:u = tang. vertical. £

co. tang. £ at base.

Example. When the base is 16 and perpendicular 8, re-

quired the angle at the base.

Al 16 tang. 26°}
¥ . 'ﬁ
B | 8 answer.
OBLIQUE PLANE.
» B :
Draw out the slide marked E—i——“— and reverse its

face, bringing the line of sines, marked S, in contact with
the line A.
A | opposite side its opposite side.

S | sine of an angle sine of another angle.

Example 1. Let the base of an oblique triangle be 40,
and vertical angle 712°, the other side 32 and 36 respective-
ly; required the angle at the base.

Al 40 36 32
S T13° 583° 195°
angles at the basc.
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Example II. Given the angles 32° and 110, and in-
cluded side 60 ; to find the other side.

A | 513 60 911 !
S 32° 38° 110° |
70
This formula will apply to right-angled triangles; thus,
Al perpendicular base hypothenuse.
S | £ at base vertical £ 90°

SPHERICAL TRIGONOMETRY.

Notwithstanding the improved Pocket Sliding Rule has
but one set of lines of sines and tangents, it may, with the aid
of asmall slip of paper, or pair of compasses, be used in
solving all the common cases of spherical trigonometry and
navigation.

For instance: Sine8?: Sine 18°: : Sine 13 : 8. 30. The
compasses or a slip of paper extending on a line of sines from
8°to 18°% will also reach from 13 to 30, Again, Sine 6°:
Tang. 10 : : Sine 20 : Tang. 30; that is, the distanceon the
line of sines between 6 and 20, will extend on the line of
tangents from 10 to 30.

To find the latitude of the place from the sun’s declina-
tion and amplitude.

The extent on the line S. from the degrees of ampli-
tude to 90°, will extend from the degrees of declination to
the degrees of co-latitude.
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WEIGHTS AND MEASHRES.

ENGLISH AND SCOTCH.

A | 15 Scotch pints,

B | 44 English pints.

A | 47 English bushels.

B 46 Scotch firlots for wheat, &e.
A | 47 Scotch firlot of barley and malt.
B | 70 English bushels.

A 30 Scotch ells,

B 31 English yards.

A 55 Seotch miles.

B 62 English miles.

A 12 avoirdupois ibs.

B 11 Scotch troy pounds.
A 14 - English acres,

B 11 Scotch acres.
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FRENCH AND ENGLISH.

85 gramme French.
3 oz. avoirdupois.
31 grains.
2 gramme French.
11 Tos. avoirdupois.
5 kilogramme.
A 3 metre French.
B | 118 English inches.
A 7 metres Fre}mh.
B 23 Enghsh feet.
A 35 English yards.
B 32 metres French.
A | 76 millimetre French:
B 3 English inches.
A | a1 chiliometre French.
B | 13 English miles.
37 English acres.

Tectare French.
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Aeffommi g e ooy v O] ol copranirenohs

B | 79 perches English.

Al o W e _litre French.
B | 19 English quarts ale measure.
Al 8 English' gallons ale measure.
B | 39 litre French.

A | 85 litre French.

3 3 ' English bushels.

A 65 _ fect English.
B | 61 {eet French.

To give examples of the reduction of each individual
weight and measure; of all the countries of the world, would
only swell the book to an improper size; the examples already
given will probably be sufficient to enable any person, thus
far acquainted with the Rule, to adapt the particular case of
reduction of any foreign weight or measure to the English; if
not, the following rule may assist. Take any simple case of
comparison by the pen, and use the result of this case as
a standing proportion for future calculations.

Example. It is said that the pound used at Amsterdam
contains 7461 grains, and the pound avoirdupois 7000. Place
these two numbers together on the lines A and B, and it
will be found that 15 to 16, or 76 to 81, will be the nearest
comciding small numbers, from which a standing formula is

obtained ;5 thus,

. avoirdupois
s, Amsterdam.
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Another example may be had in reducing the Amsterdam
foot to the London foot, as 10000 to 10762, which being set
together on the lines A and B, will show a meeting of di-
visions at 33 ; therefore,

Rule,
Al 14 Amsterdam feet, or 118
B | 13 English feet 105
————

IRISHH MEASURES.

As the ratio of the Irish to the English measures may
be useful to some persons, they are inserted in this place.

A 14 English miles. -
B 11 TIrish wmiles.

A 81 Irish acres.

B 50 English acres.

A 17 Irish wine gallons.

B 16 English wine gallons.

It will be seen that nearly the whole of the formule and
examples in the present volume apply to all common Shiding
Rules, and may be used with the common carpenfer’s Rule
as well as with the more accurate and improved calculating

Rule.
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MISCELLANEOUS.

Waen many caleulations are required, in cubeing up
quantities from three dimensions, it will be convenient to have
an exira shide, to be placed inverted upon the line D, in
such a manner that the divisor for the integer of the bulk
coincides with the beginning of the divisions on the lines
A, B, and C, from which the cubical quantities will be found
by a single operation.

Thus, suppose the integer of bulk to be a cubic yard,
and the dimensions are taken in_f2ef; in this case the divisor
will be 27. The formula will be,

A | feet length.
B: cubic yards.
ik feet width.

Inv. C 27 feet depth.

If the dimensions are taken in yards, the units of mea-
suring and of bulk will be the same, and of course the di-
visor will be 1. The formula will then be,

Al yards long.
B: cubic yards.
C 7 yards wide.
Inv. C1 yards deep.
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If the depth is taken in inches, and the length and width
are taken in féet, the divisor to be placed at the beginning of
the Rule will then be 324 ; thus,

A | feet length.

P m
C ek feet width.
Inv. C 324

inches d opth_

If the depth and width are both taken in énckes and
length in yards, the divisor is 5888, on the inverted C line,
to be placed at the beginning of the Rule; thus,

A | ofr. T feet long.
B ~ cubic yards.
Ci____ _____ o ___i_r_]ghes \iidq_.

Inv. C 3888 inches deep. Sl

If the quantity of malt in bushels were required, and the
dimensions taken in jfeef, as to length and width, and depth
in inches, the inverted line must be placed with the division
14.98 at the beginning; thus,

A feet long.
B malt bushels.

o b |e—

€3 feet wide.
Iny. C 14.93 inches deep.

If cubic feet are wanted, when the length is given in
feet, and the width and thickness in inches, the divisor to be
placed at the end of the Rule, on the inverted line will be
1445 thus,

A feet length.
B: cubie feet.
C: inches width.

Inv. C 144 inches thickness,
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Egample. If a plank measure 20 feet long, 101 wide, and
2% thick ; required the cubic feet.

A 2 -

B: 9% cubic fect, =

C: 105 s et
Inv. C 144 2%

The general rule will be to place any of the divisors
columns I. IL. and IIL. from the table at the end of this
book, on the line C inverted, upon the beginning of the D

line, and using the other dimensions, at a single operation ;

thus, for a general formula,

A a length.
B: b weight, or content,
C c width.

. Inv. C d=divisor m depth.

The algebraic equation for this position of the lines
will be,

acm
acm=db e =b

d

Some persons inay prefer a Rule capable of solving all
the questions of double multiplication, and may not have oe-
casion for trigonometrical calculations; in this case, the back
of the slide F, may have a line of double radii laid down
upon it, in lien of the divisors at present, and the divisors
may be placed on the back of the slide C, D. This arrange-
ment will leave the improved Rule fully equal to all the
other purposes it is now adapted for; or the trigonometrical
lines may remain, as at present, and the additional line of
double radii placed on the back of the slide E. A few di-
visors may then be placed on one of the edges of the Rule,
or at the bottom of the groove in lieu of the Annuity. scales.
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Some of the better kind of carpenters’ Rules have a
double slide on the same face, the lower slide having the
inverted double radii; and for many purposes this modifica-
tion of the Rule is preferable to the common one, which has
the single radius, or D line, called by workmen the girt line,
it being adapted for the multiplication of three dimensions,
and dividing by a fourth. It becomes particularly fitted for
the cubical measure of all kinds of timber, either round,
square, or unequal-sided, and also for working up brick-
work to the rod or cube yard.

A few examples will render the use of these Rules intel-
ligible to the learner.

Suppose a piece of timber measures 33 feet long, and 14
inches by 121 ; to find the cubic feet.

In this case the divisor is 144, which is placed at the
beginning of the Rule, on the lower slide, as before de.
seribed.

Al 33
B: 40 cubie feet.
€ 14
Inv. C 144 126

As cubic feet will be the principal object of the carpenter
and builder, the lower slide might be so divided as to be even
at the ends with the stock when the point of 144 ranges with
1 upon the line A.

An example in the measuring of brickwork may also be
of service,

Let a wall be 58 feet long, 14 feet .high, and 4 half
bricks in thickness; required the rods contained,

= | Lesebelong e o 58

B: rodsreduced qfanswer,_ﬁaly_

o5 et feet high 14
Inv. C 187 T half bricks thick 4

See p. 8%,
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Again, let a wall be 90 feet long, 13 fect high, and 8

feet, or 8 half bricks in thickness; to find the number of
I'Udb

A I 90 )
B: ‘114 rods nearly.
C: 18

Inv. C 817 il LG

Sometimes the length and beight of the wall may be
given in jfeet, and the thickness expressed in inches; in this
case the divisor, or standard number, will be 3674. Taking
the last example, the work will appear thus :

Al 90
B: 113 rods, nearly. A
Gl 18

Inv. C 8674 86 inches.

If all the dimensions are taken in feet, the example

will be,
A 90

B: - 111 rods, as before.
C: 03 A 13
Inv. C 306 3 feet.

The two following formule comprehend all the cases in
Plane Sailing, and are solved by the lines of sines and tan-
gents on the back of the slide marked A. B. when reversed.
These lines are marked at the end with the letters S and T,

A difference of latitude departure distance.
S| comp. of course course 90°
Al departure diff. of latitude.

F| course 45°
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DIVISION.

Prriuars one of the most general uses of the Rule to
persons having many pen caleulations to make, may be that
of facilitating the operations of Long Division, serving to
point out without loss of time the successive figures of the
quotient by simple inspection. Tt is well known to the cal-
culator, that he is frequently obliged to renew the process of
multiplication when he arrives at the last figure, and to rub
out or erase the line, and repeat the work with a new figure :
a very slight acquaintance with the Rule will save all this
trouble, and prevent much loss of time; nothing more is
necessary than to place any common Rule with the lines A
and B in the following form:

A | divisor dividend.

B | 3 quotient. 2|

From which each separate partof the dividend will be fitted
with its proper part of the quotient; and as the divisor is
constant, the position of the slide will remain the same for
the whole ()pemtiun, and towards the end of the process the
caleulator will be furnished with the last two figures of the
quotient perfectly correct, without the trouble of actually
performing the m ultiplication ; thus,
Divide 4965825 by 5065,
365)4‘965325(19!3“5
1515
2208
1825

The successive figures, as shown by the Rule, will be 18605,
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A List of Gauge Points jfor Measures of Capacity, to be
used on the Line D; the Dimensions all to be taken in
Inches.

GAUGE POINTS. El

Squares, Cylinders. i

Malt Bushel ...... 46.5 52.53 l

Gallon ...... 16.40 18.50 .

Ale Gallon......... 16.79 18.95 '
‘Wine Gallon ...... 15.19 17.15

Cuble Feet ooovs | ALDT 1691 |

: Cubic Inches...... . 1.000 1.128 *

i

General Formula.

C | inches long contents.
D] gauge point inches diameter.

The following Table of Divisors and Gauge Points for
determining the weight in pounds avoirdupois is derived from
the speciﬁc gravities of the respective substances ; and as
there are small variations in the specific gravities, depending
upon the quality of the substance, it will be easy to make
the correction to any of the numbers, as cireumstances may
require, or to add other articles not comprised in the present
"Table.

For ascertaining the weight of substances by means of the
Gauge Points in the following Table, the general formula is,

C | length or diameter Tbs. weight.
D[ gauge point diameter.
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FRRATA.

P. 47, 1. 11, for back read bas k.
14, ditto ditto.
F

P. 60, 1. 3 from bottom, for _‘ b vead "_.K L I;;
a? dE

S Gosnell, Printer, Little Qucen Strect, Lundois



ERRATA.

i
{ : Iles
age, | Line. | Formula, For Read
| |
|
4 8 | hours' hours
11 | 8 b ol divisions division
n,o10 i radius radii
o | 6 12 80 sh,
) 3 s VL —
: 80 sh, 12
21 5 H 3 Sl nearly
22 . 2, 5, 6 : . - nearly .
{ 22 | !
23 | ; - 2 — 1og
i 15 22
! bl ; - nearly
1 e 63 749
1 i - —_—
5 6
] | 8 49
24 ‘ 3 9 ‘va'
31 G 469 46.9
as 1 39 3.9
44 : - 14.56 12.54
45 = 1 13.56 20% 13.54 204
47 3, 4 back bark
_— —y
57 last L= ,‘/ﬂ Jide
| a 8
co ! ' , 2 E inverted E.
a # a =
A ——=1h3
g from Dottom 5 s d d?
G9 | 10 v . ey add 82 gallons, answer
71| 5 square mile square mile per ann,
| 6 234 2356
iRl 2 : . . add & per cent.
| , dist, of object —
B3 | 2 ATeE. of image add from principal ray
84 7 . 6 350 352
93 : g 4 =% Lk
3 5
a4 | 3 i 2
i 3 : = 50 81 i
86 | 10 ., yards feet
98 | - . 2 187 817
99 bottom T F 12
108 | 15 L.~ ,0048 50041
105 | 4 5 95, 97
30 e Land measure 22 Land measure 22.84
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