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PREFACE.

AvrtHoueH the ordinary Slide Rule is
usually acknowledged to be a most useful
and reliable Instrument, it has one or two
great disadvantages; for instance, it is a
most inconvenient article to carry about in
one’s pocket, also in the hands of the average
user it is rendered almost useless for any
unusual calculation, owing to the lack of the
necessary information as to gauge points and
method of setting.

When this Instrument was first introduced
we compiled a little book and arranged it to
fit into the case of the ‘“ Halden Calculex”
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4.5, 6,7, 8and 9 in sequence, and it should be noted
that the successive intervals get smaller and smaller.

Following on round we reach 1 again, which now
reads as 10; then 11, 12, 13, &., up to 2, which now
becomes 20 ; the large divisions (each divided again
into halves) may be read as 21,22, &c., up to 25
(marked) and thence to 3, 4 and 5, which are now 30,
40 and 5. It will now be found that between 50 and
60 there are only 10 divisions, which may be read as
51, 52, ete., to 60, and thence on past 70, 80 and 90
to 1, which now reads as 160.

Going round again the small divisions are now 162,
104, 106, &e., to 11, which now reads 110, 12 hecomes
120, and so on to 2 which is now 200.

The small divisions are now 203, 210, 215, &c., to25,
which is now 250,

3 becomes 300, 4 becomes 400, and =0 on until we
reach 1, which 1s now 1,000.

Again, starting at 1 as hefore and reading back-
wards, we should read 9, '8, 7, &c., until we get back
to 1 again, which would then be 1, and if we
2o round again we should have 09, ‘08, *07, &c., and
the small divisions between would have corre-
sponding values thus, 099, 098, "097, &ec.

Multiplication (Front Face).

Rule.—Set the arrow on B to one factor on A, and
over the other factor on B read the answer on 4.
10

Ex.—3 X 4.

Set the arrow on B to 3 on 4, and over 4 on B
you read 12 on A. It will also be seen that the two
scales A and B form a multiplication table of the
number to which the arrow B is pointed.

Note also that the same operations would hold
good for 840, 30X 40, '3% tc., the only difference
being the position of the decimal point.

If there are three factors to multiply, proceed as
above with the first two factors. Set arrow on B to
the product and read result on A opposite third
factor on B,

Another way:—On inverse scale, set the first
factor on A4 to second on B. Turn over to front
face and read result on B opposite third factoron A.

Ex.—6 X 2 X 5,

On inverse scale, set 6 on A to 2 on B. Turn
over and read 60 on B opposite 5 on 4.

To fix the position of the decimal point :— .
The best and easiest way to do this is by inspec-
tion or mental calculation, thus :—
3 X 4 is obviously 12 and not 1'2 nor 120,
3 % 40 ,, , 120, 12 nor 1,200,
30 X 40 ,, ,» 1,200, 120 nor 12,000.
BX 4, » 12 » 1'2 nor '012.
For those who prefer arulethe following isgiven :—

The number of figures in the product equals the

number of figures in the two factors added together,
11
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when the product comes anywhere between the two
arrows from the right of Al. But if it comes
between the two arrows on the left of A1 then
deduct 1 figure,

Ex.—75 X 62 = 4650.

There are 4 figures in the two factors, and as the
product comes between the two arrows from the
7ight of A1 there should be 4 figures in the answer,

Ex.—75 X 124 = 9300.

There are 5 fignres in these two factors, but as the
product is found between the arrows from the left
of Al one figure must be deducted and the answer
will therefore only contain 4 figures,

For those who prefer a rule the following is
given :(—

Where factors consist of whole numbers and
decimals, of course we onl¥ count the figures to the
left of the decimal point, both in the factors and
the product ; and where factors are wholly decimal
any 0’a between the decimal point and the first
significant figure count as negative digits, thus :—

4395 = 0 digit
04395 —1 digit
‘004395 = —2 digits

gﬁ:.—ﬂi [0 (fiicgg'.s&'x_('l)l‘u (—1 digit) = 93,
e sum of the digits = I, but as answer is t
of the arrows, deduct 1 = no digits. Ly
Note.—If the total number of digits comes to a
negative quantity, deducting one inereases the
negative number, thus :—deducting one from - 3
dxz;u m(?k’e(s = 4{ nn;r‘ y
i, —023 (= 1 digit) X ‘0042 (— 2 digits) = ‘0000968,
The sum of Lhex(f'l its = — 3, but gs ai]swer is 65)
left of the arrows, deduct 1 = — 4 digits, i.e., four
noughts.
Division (Front Face).
Rule.—Set the divisor on R under the dividend
on ﬁ, and the arrow on B will point to the quotieent,
on A.

Fx.—84 + 7.

Set 7 on B to 84 on A and the arrow points to the
answer 12 on 4.

Again note that the same operations would hold

ood for 84 = 7, 840 <+ 7,84 + 70, &c., the only
difference being the position of the decimal point,
and, as in multiplication, this is best placed by
ingpection or mental calculation, thus :—
84 + 7 is obviously 12, and not 1:2 nor 120.
8" 7 g diow ey ” 12 nor 12,
Bl b 5 12 nor 1200.
o & . “12nor 12,
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For those who prefer a rule the following is
given :(—

The number of figures in the quotient equals the
number of figures in the dividend less those in the
divisor, when the divisor comes anywhere between
the two arrows from the right of 413 but if it comes
hetween the arrows from the left, then add 1, being
the reverse of that in multiplication. 0's between
decimal point and significant figures count as nega-
tive digits as before.

+ 70 = 85.

The divisor comes between the arrows from the
right of A1, and as there are 4 figures in the
dividend and 2 in the divisor, 4 — 2 = 2 figures in
the quotient

Ex.—8352 +12=71. Here the divisor is found from
between the 2 arrows from the left of A1, therefore
} —2=1+1 =2 figs. in the quotient.

Proportion (Front Face)

Rule.—Set the first term on B to the second term
on A, and over the third term on B read the answer
on 4.

Ex.—As6:42::9: X

Set 6 on B to 42 on A, and over 9on B read 63on 4.

When the scale is set to any proportion it gives
a complete range of proportion all in the same ratio,

L 14

Ez.—If a man can finish an article § i
teaio article in 3 minutes

Oursygj how many should he do in a day of 10

Set 3 on B to 600 minutes on 4 v y
or1on B read the answer 2(;0 ;n' ?il‘ld ki g

Inverse Proportion (Back Face).
When more requires less, and less requires more

Ezx.—If 10 men will do certain work i v
how many should do the same work iurs (}gylss? sy

Set 10 g a 5
nnsL\vcr :%nofg.: 18 on 4, and under 6 on A read the

Also see the examples give o Vi
IR ilore b Dples given under Levers, Speeds

Note.—When the scale is set it gives a
range of factors having a common ;z)lmedu%tf.omplete

8quare Roots (Front Face),

Set the cursor to any number on 4
root of same under the cursor on bcfl'em(:}d Sk

Note.—If the number hasan odd numb igi
g:d the r('mts ofu 5he cextx'gre circle, but i; ‘;f? fh(slx‘ag l'tti'
éen number of digits en e 1
e '3 en read the root on the
15
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Ledn—X 110 vV 0V,

Set the cursor to 60 on B, and as the figs. are
even read 775 under the cursor on the larger
circle of C.

Ez.—Find v530.

Set, the cursor to 330 on B, and as the figs. are
odd read 28 under the cursor on the smallest
scale of

The following table shows the relative values of
Scales B and C.

From 1to l0on Breadunitsonsmallest circle C.
» 10, 100 ,, » arger "
,» 100, 1000 ,, read tenson smallest ,,
3 1000 ,, 10,000 ,, " larger s

Cube Roots (Back Face).
Note.—The figs. on this scale read in the reverse
direction to the square roots on the Front Dial.

Set the cursor to any number on Scale B, and its
cuabe root will be found under the cursor on Seale C.

Ex.—Find \/

Set the cursor to 162 on B, and read the answer
5'45 on the largest circle of C.

16

4th root on C.

The relative values of Scales B and C.

From 1to 10on.B read units on smallestcircle C.
PES0Ny; <1005 no, ¥ » mid of
» 100, 1000 ,, »  largest
,. 1000 ,,10,000 ,, »» tens on smallest circle,

Squares and Cubes of Numbers.

Set the cursor to the number on €, and read the
answer on

Ex.—TFind the cube of 30.
Set the cursor to 30 on O (Back Face), and read
27,000 on B.
To Multiply or Divide 8quared Numbers.
Ex.—4'252 X 3.

Se{. 1on C to 3 on 4, and over 4'25 on C read 542
on A.

Ex.—82 + 16.

Set 8 on C to 16 on 4, and under 1 on 4 read 4
on B, e

Find 95 = the sq. root of the sq. root.
Set cursor over 95 on K, and read the q. root
974 on €. Set cursor to 9'74 on B, and read 3°12 the
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Find the 4th power of 2'45.
Set the cursor to 245 on C, and read 6 on B. Set
cursor to 6 on €, and read 36 on B.

9

Find \/ 95 = the cube root of the cube root.

In extracting cube roots it must be remembered
that the figures run from left to right on this scale.

Set cursor over 95 on B, and read the cube root
4°56 on middle le. Set cursor to 4'56 on B, and
read cube root 1'66 on smallest circle.

Logarithms (Front Face).

Set the cursor to o number on Secale 4, and
read the logarithm radially opposite to it on the
outer scale.

Ez.—Find log. 15.

Set the cursor over 15 on 4, and read '176 on outex
scale, this is the mantissa of the log. The charac-
teristic must h" determined by the ordinary rule
for logarithm:

To convert common logs. to hyp. logs. X 23

o hyp. o comn, ,, X'43
Trigonometrical Ratios (Back Face).

Sine.—Set the cursor to the angles in the outside

circle, and read its value under the cursor on 4.
18

Cosine.—Take the sine of the complement of angle.
Tangent.—Tan. A --?_.m Al

Another way.—Set 1 on B to the angle on the out-
side eirele (Sine Scale) and under the complement
(99—angle) on the Sine Scale read Tan. on B.

Ex. Find Tan. 30°

Set 1 on B to 30° on Sine Scale and under 60°
(90—30) read 577 on B.

_Cos. 4
Cotangent.—Cot. A"‘sin. 3

Another way.—Set 1on B to the complement of
the angle on the outside circle, and under the given
angle on this circle read Cot. on B,

Secant.—Take cosec, of the complement of angle.

Cosecant.—Set 1 on B to 1 on 4. Opposite any
angle on outside circle read cosec. on B.

To reduce Vulgar Fractions to Decimals.

Set the denominator on B to the numerator on A,
and Atho arrow will point to the required decimal
on A.

Fx.—Reduce § to decimals.

Set 8 on B to 5 on A, and the arrow points to 625
the answer on 4.

19 c2
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Ez.—Reduce ¥’ to decimals,

Set '32 on B to 5 on A, and read ‘156 on 4 op-
posite the arrow 1on B,

Decimals to Common Fractions.

Find common fraction of "875.

Set1on B to '§75on A4 and read Z on 4 and B.
To convert Weights and Measures into
Decimals.

Set 8, 16, 32 or 64 for inches—12 for feet, or 36 for
yards—upon B tol on .4, and over any number of
fractions on B read decimal equivalents on A.

Ex.—Find decimal equivalents of an inch in 8th,
16th or 32nd.

Set the denominator 8 on B to 1 on .4, and over
the numerator, say 4, on B read ‘5on 4 ; also over
5 read '625, and over 6 read ‘75, &c. The same rule
applies to 16ths, 32nds or any other fraction.

In the above manner any weights, measures or
money may easily he converted into decimals by
using 12 for shillings, 20 for pounds, 16 for lbs.,
112 for cwts., &c. :

Ex.—What is the decimal equivalent of 8d.

Set 120n B to 1 on A, and over 8 on B read ‘667
the answer on A.

Ex.—What is the decimal equivalent of 12/-

Set 20 on Btolon A,and over 12 on B read ‘6on A.

20

BEquivalent Square,

Rectangles into Equivalent Squares.—Set one side
on B to arrow .4, under other side on A read area
on B and side of square on C.

Ex.—Find equivalent square of 8”7 X §”.

Set 8 on B to arrowon A, and opposite "5 on A read
4 (area) on B and 2 (side of 8q.) on C.

Another way (Back Face).—Set the length on 4 to
the width on B, move the cursor line round until
the reading on A is same as on B. This occurs at 2
(which is side of square required).

’l‘lge area 4 will be found under the 1 on either A
or B.

Note.—Equal readings on A and B also occur at
6'3, this is side of square equivalent to 8 X 5 or
80 X 5 and the area 4 under arrow is of course 40.

Which of the two is the correct one must be
decided by mental calculation.

Diagonal of any Square.
Set 70 on B to 99 on A, and over the side of any
size square on B read the diagonal of same on A4,

Rectangles of any Proportions, all the same area.

Set 1 on B (on inverse scale) to the required area
on A, and any measurement on B multiplied hy
that opposite to it on A = the same area.

21




5 Ex.‘??tt::n!&to contain adcert:\iu quantity must
fave 66 IL. bottom area, and can only be 5’ ¢” wide ;
what will its length be ¥ ROFT oM,
Set (on inverse scale) 1 on B to 66 on A, and
apposite 5°5 read 12 ft. the answer, ¢ oy

SUPERFICIAL AREAS (Front Face).
To Jind area of any surface—Set g.p. (from table

below) on B tolength on'd, and upposite breadth on
B read area on A,

| Resvrr Iy
DIMENSIONS, | TP |
Bq. 8q. 8q. k | sq.
ing. | ft. | yds. facres. m‘illes.
l | —_—
1| 14| 1006 |
83 12| 108 |
0694 | 1 9
a8 b | !
¥ds. X yds. Y 1| 4840 |
rods X rods | 160 |
chs. X chs. | ( 10 | 6400
| | )
2

Area of Polygons,

To find the area of @ Polygon.—Set: 1 on C to the
constant in the following table on 4, and over the
length of one of the sides in ins. or ft. on C read
area in same measure on 4.

No.ofsides 3 4 5 6 7 8 9 10 11 12
Constant 433 10 1'72 26 3763 4'83 6°18 7°7 936 11'2

Ex.—Find the area of an octagon the length of
one side Leing 23”7,

Set 1 on C to 4'83 on A4, and over 2'5 on C read
20725 on A.

Circles, Areas, etc.

Set 1 on C to 7854 on A4, and over any dia. on ¢
read area on A or vice versd.

Areas and Circumferences of Circles.—Set m (2°14)
on Bto2'5 on A, and under any areaon A find
its circumference on C or vice versd.

Cireles and Squares of Equal Area.—Set 7 on B
to 62 on A, and over any dia. of circle on B read
the side of square equal to the same area on A4, or
vice versd.

Diameter in inches, area in square feel.—Set 144 on
B to 7854 on A, and over any dia. in ins. on C read
area in 8q. ft. on 4. 13'55 on C =1 sq. ft. on 4.

23
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Areas of cireles and inscribed squares.—Set 7 on B
to 11 on A, and over area of inscribed sq. on B read
area of circle on A.

Circumference 814 A | Circumference .. 628 A
Diameter .. .. 1 B | Radius.. et |l
Side of inscribed

square .. .. 7 A | Sideofsquare .. 7 A
Diameter . 99 B | Dia. = tosquare 7’9 B

Over any dia. on B read circumference, or side of
£q. on A, or vice versd.

CUBIC CONTENTS.
Priems.—Set 1 on B to length on A, set cursor to
width on B. Set g.p. (below) on B under cursor,
and find result on A opposite depth on B,
Wedges.—Find volume of prism of same length,
breadth and thickness and divide by 2.
Pyramids.—Same procedure but ji\'idc by 3.

RESULTS IN

DruexsioNs | Cub. [ Cub. | Cub. |,
! ine. | ft. | yds. Galls.|Bushels.|

Cylinders and Pipea.—Set g.p. (below) on B t'o
lengt.;xl on 4. Read result on A opposite dia. on C.

Cones.—Find volume of cylinder of same diam.
and length and divide by 3.

[ RESULTS IN
Cub. | Cub. | Cub. R

| ins. | _ft. | yds. ?“}E-i]iushels.

|

220 198 | 351 | 280

DIMENSIONS

|
|
o7 |

5

8, dia.

ing, length X |
ins. di [ 1
ft. length X

ins. dia. 106 | 183 | 1642 | 202 | 284
. length X |
. o 7y | 127 | s | 24 | 16

Spheres.—Set g.p. {(below) on B to dia. on 4, and
over dia. on C read volume on A.

| ResvLrs IN
DIMENSIONS ‘Cub.

ins.

| Cub. \ Cub.
ft. ds.

ins.Xins.Xins.| 1| 1728 | 46656 2208
ft: Xins.Xins.| ‘833 | 144 | 3888 184
ft. X ft. Xins.| '0695 12| 324 15'3
ft. x ft. x ft. | 0058 1 27 127

‘ | 5 22
ins. dia. 1901 | 3300 \ 20070 | 528 | 4220
l?tif l;ia. "oum 191| 17719 | 506 | 245

Galls. | Bushels. |

v . mad
_Another way (Back face).—Set diam. on C to '52
on Z»l{o eReu contents on A opposite 1 on C.

235
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MECHANICAL POWERS.

Inclined Planes, force to support weight upon.

Set height of plane on B ta length of same on A,
and under weight on . read force on B, also over
arrow read ratio.

Ex.—What force will be required to support 500
1bs. on an incline 30” long by 5” rise.

n B to 307 on A, and under 500 lbs. on A
s.on B, Alsoreadas1 on Bisto6on A

= the ratio of either the force to the weight, or the
l(m:th of incline to the height.

When the ratio of either force to weight or length
of incline to height is decided,

Then set, say, 1 on B to 6 on 4, and under any length
on A read hewht of incline on Also under any
weight on .1 read the force to sustain same on
incline, This does not include friction.

Screws, Power of.

Set tlw muh of screw in decimal parts of an inch
on B to the circumference described by the force
in inches on A, and under any weight on 4 read the
force to turn the screw on B. Also the ratio of
weight to force over 1 on B.

Exz.—What forceis required at the end of alever
to equal a pressure of 400 1bs. by a secrew with a 7 p.
and a lever 15” long.

26

Set *75on B to (15”=) 94” cir, on A, and under
400 1bs. on A read 32 1bs. force required on B. Also
the ratio of force and epeed 1 on B to 125 on A.

This does not include friction (allow say 30 /).

3 Levers and Wheels.

Assuming the weight or resistance to be overcome
by a lever or wheel to be 300 lbs. and force to
balance same 50 1bs,,

Set 50 1bs. on B to 300 on A (the arrow points to
the ratio of either force or speed as 1 is to 6), and
under any length of lever or us of wheel on A
read length of short arm or radius of pinion on 5.

G W A
Forall levers —p = F
= distance fulcrum to weight ( \!’
H= it ., force (F).

ot S




Ex.—If the distance from the fulcrum of a lever
tu the weight is 3” and the weight to be raised is
200 1bs., what length should the long arm of lever be
rith a force of 30 Ibs. ? Also what force would be
uired if the long arm were 24” long.

( ck face) Set 3”7 on B to 200 1bs. on A and under
30 1bs. on A read 207 length of lever on B, and over
24" length of lever on B read 25 lbs. on s

HYDRAULICS.
Weight and Volume of Water.

When any of the following combinations are set
upon the calculator, scales A and B form a complete
t mleh tt)i either \\exgi\ts and volumes or volumes and
weigl

Ft.e. .. .. 1 ond | Imperl. Pints 1/60nA
Lbe. .. .. 625, B | Litres .. . , B
Falt AN g g Cubic inches. 104 A
G, TS gee SOt RISV RIREA IR L Sk B
Tons .. w1, A4 | USGalls 12 ,4
Ft.ce. .. .. 3 ,, B | Imperl. Galls, 1 ,, B
Galls. .. ..100 , 4 | Cubicinches 61 - )
VTR s b [N [ Litres .. .. )]
Galls. .. .. 22 e/ 1 TG, cut .;0 X
Tons .. .. 1 , B | Imperl. Galls. 11 ,, B
Pounds e (SRS § i Lbs. fr. water 39 ,, A
Imperl. Galls. 1 ,, B | Lbs.seawater40 , B
23

Volumes of Square or Gglmdmaal Tanks,
ipes, &e., in cub. ins., cub. ft., or galls, (See
Cubic Contenta, Pp. "4—.)7

Discharge of Pipes.—Set g.p. on B to velocity on
A, and read discharge on A opposite diam. on C. -

X
YELoaiTy ANp | Cub. | Cub. | gals. | gals. | tons
i |

DIAMETER ins. ft. | per A
P/min. p"mm _min.| hr. | hr.
ft. per gec. X l !

ins. dia. 177 305 420 700 | 312
ft. per min. X

ins. dia. 106 183 | 202 i 420 | 188
ft. per min. X

ft. dia. 79 | 127 | 204 | 240 | 152

For discharge of oils in tons per hour—multiply
above results by specific grayity.
Pressure per zq. inch due to head.

Set 60ft. on B to 26 1bs. on A, and over any head
in ft. on B read pressure in 1bs. per gq. inch on 4.

29
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Force per 2q. ft. against a plain surface, at right
angles to the motion.

Set arrow to ‘976 on A, and over any veloeity in ft.
per second on € read pressure in lbs, per sq. ft. on
A (8ft. =623 1bs.).

Pumps, discharge of.

“ct 35°3 on B to length of stroke in ins. on 4 and
0 y dia. of barrel on C read galls. per stroke on
A X no. of strokes = galls. per minute. An allow-
ance of 10 to 40 per cent. must be made for loss by

7

le:
Ice, Weight of, af 32°, 9 ft. cube = 520 1bs.

Set O ft. c. on B to 520 lbs. on A, and over any
number of ft. ¢, on B read weight in poundson A,

MACHINERY.
Gear Wheels.

To find the dia.—Set circumferential piteh in ins.
on Bto 3141 on A, and under no. of teeth on A read
dia. on B.

To Jind the circumferential pitch.—Set dia. in ins.
on B to no. of teeth on A, and under 514 on A read
pitch on B.

30

To find No. of Teeth.—Set circumferential pitch in
ins. on B to 3’14 on 4, and over dia. in inches on B
read no. of teeth on A.

To find the die. of a pair of Wheels, centres and
speed given.—Set the rev. of both wheels added
together on B to twice the distance of centres apart.
on A, and over revs. of wheels on B read dias, on A.

Ex.—Two shafts, ¥ and Z, 36” apart, ¥ runs 80
rev., and is requived to drive Z 120 rev. What will
be the dias. of the wheels?

Set 120 + 80 = 200 on B to 36 %
over the rev. of each shaft on 5 rea
required dias. on .

72 on 4, and
and 434, the

Pulleyz and Wheels, Speed of.

On inverse &eale set dia. of pulley or no. of teeth
in wheel on B to its speed orrev. on A, and under
any speed of driving shaft on A read dia. of driving
pulley or no. of teeth in wheel on B.

Ex.—A machine has a 16” pulley, which must be
driven 160 rev. per minute from a shaft running at
95 rev. What size pulley will be required on same ?

On inverse scale set 16” on B to 160 on A, and under
93 on A read 27” answer on B,

31



and arranged so that they can be revolved in-
dependentiy of the centre dial. The edges are
bevelled so as to carry more comfortably in the
pocket.

Seales.—On the Front Face (on which the name is
printed) are the two logarithmic scales for multipJi-
cation, division, proportion, &c. These scales
are the ordinary slide rule scales in circular form :
the range 1—10 occupying one complete circle, there
is thus no need for a second duplicate scale as the
end of the scale being coincident with the beginnin;
makes an endless series of logarithmic scales, an
numbers can thus be read off from one to the
infinite without interruption.

Concentric with the outer logarithmic scale A is
a scale of logarithms read with the cursor in the
usual manner. On the inner disc are the scales of
the square roots of the B scale (logarithmic scale
on the outer edge of the inner disc) ; this scale is con-
tinuous but the range 1—10 twi let

The Scale of Angles takes the place of the scale of
logarithms, and a scale of cube roots takes the
place of the square root scale on the front face, and
18 continuous, similar to the latter scale, but the
range 1—10 occupies three circles.

Users of the Slide Rule will appreciate the ease
with which both square and cube roots (especially
the latter) can be read off on the Calculex.

Explanation.

Before attempting any calculation upon the slide
rule it is necessary thoroughly understand the
reading and value of the figures, both in decimals
and whole numbers.

In all calculations, we ignore the decimal point
until the finish and then place it (thus fixing the
number of digits in the answer) by the methods
described later.

The ﬁqures shown on the dial may have any value

i to them, thus 7 may be ‘007, 07, ‘7, 7, 70,

o

circles ; the figures commence on the inner circle,
go once round to the starting point, and thence
continue on the outer circle once round‘ again
returning to the inner circle, and so on, ad infinitum.

Back Face.—The scales 4 and B for inverse pro-
portion take the &)lace of the front multiplying
scales 4 and B, and are manipulated in the same

manner.
S —— 8

700, etc., and this will be more clearly seen by
counting round the dial several times in sequence.
For clearness, set the large arrows (front face)
together, then, starting on the calculating scales A
and B, at the top we read 1, following round in
a clockwise direction we find 2 roughly at 4
o'clock ; the res 11, 12, 13—19 may be read as 1.1,
1.2—1.9. Reading on we find 3, near 6 o’clock, then
9



Patent Circular Slide Rule, so that the two
can be carried together in the waistcoat
pocket without inconvenience, and always be
at hand when required.

This book, which contains a comprehensive
set of rules and gauge points for calcula-
tions required by people in various businesses,
has now been revised, and many suggestions
made by users incorporated, which we trust
will prove useful. We shall be glad at any
time to receive other data or formulsze which
would render this book of still greater service
to its users.

J. HALDEN & CO., LTD.,

8, Albert Square,
Manchester.

PATENT CIRCULAR
SLIDE RULE

(HALDEN CALCULEX)

DESCRIPTION.

Tue Halden Calculex is a slide rule made up in
circular form. The circular metal dial on which
the scales are engraved (by a mew process which
gives exceptionally fine {md distinct lines) consists
of two g‘ne(_:es, an outer ring and an inner dise, the
logarithmic scales being engraved on the inner edge
of the outer ring and on the outer edge of the inner
disc. (This disc corresponds to the “slide” of an
ordinary slide rule, and can be revolved by thumb-
nuts atrached to the centre.)

The Calculex consists of two of these Dials, placed
back to hack, each of which is protected by a glass
(or celluloid) disc, the whole being enclosed in a
German-silver ring. On the inner surface of each of
the glasses is engraved a fine “cursor"” line—the
glasses are moved by thumb pressure on their faces

7



Belts.

Speed of.—Set 382 on B to the rev. of pulley
minute on 4, and over dia. inins. on B read speed of
belt in ft. on 4

Horse-power of.—Set 660 on B to speed of belt in
ft. per minute on A (see above rule), and over width
of belt in ins. on B read h.p. on A.

Width of for a given h.p.—Set as above, and
under h.p. on 4 read width of belt in ins. on B,
Double belts: instead of 660 use 38 for g.p.

Shafting, H.P. of.—For ordinary mill work.

Set g.p. on B to cube of shaft dia. on 4,and over
any no. of rev. per minute on B read h.p. on 4.

Ex.—What is the h.p. of a 3”7 shaft runmng 120
rev. per min., bending moment=4% twist

Set g.p. 57 on B to 27 (33) on 4, and over 120 rev,
on B read 56 B

59 h.p. on A
Diameter of shaft.—Set rev. of shaft per minute on
B to h.p. on 4, and over g.p. on B read cube of
shaft’s dia. in ins. on A, the root of which
equals shaft's dia, i

Gauge Points (corresponding to 9000 1bs. sq. in.
stress).

Tor twisting only .. 356
o el plu.s buudmg (—i tw1.st,} 1005075
Vg o %, 1 twist) .. 86
¢ b £ £ (:u twist) . 118

s 3 ,—
Span between bearings.—~Span in ft. I(,\/D‘:

On inverse scale, set D (ins.) on A to D (ins.) on B.

Read \/]) Zon Copposite1on 4. Set this figure
on to K on A’and read Span (ft.) on B opposite 1
on 4.
K (for shafts without pulleys) .
(for shafts with ordinary number of pullcy 5)
(for shafts heavily laden) ..

]
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BEAMS & CANTILEVERS.

To find bending moment.—Set g.p. on B to length
of span in ft. or ins. on A, opposite load in lbs. or
tons on B, T bending moment on 4 in lbs.-ins.,
Ibs.—ft., tons-ins., or tons-ft., according to units
used.

&.P.’s.—Cantilever fixed one end, load at other .. 1
" " » load distributed 2

Beam, supported both ends, load at centre 4

» " » load distributed 8

o fixed 15 load at centre 8

¥y ,» load distributed 12

Ex.—What is hending moment on a cantile\.'er 10
it. long loaded with 500 1bs, at end.

Set 1 on B to10 ft. on A, and opposite 500 on B read
5000 1bs. ft. on 4.

What is hending moment on a beam 12 ft. long
sugpnrted at each end, and carrying uniformly dis-
tributed load of 900 1bs.

Set 8 on B to 12 on A4, and opposite 900 on B read
1,350 lbs. ft. on 4.
34

MACHINE SHOP.

Cutting Speed.—Set 382 on B to diam. (ins.) on 4
and opposite r.p.m. on B, read cutting speed (ft.
per min.) on 4.

Time on Job.—Set r.p.m. on B to length of the
job on A, and opposite cuts per inch on B read
time (min.) on 4.

STEAM AND PETROL ENGINES,
Indicated Horse-power.

Set. the dia. of cylinder on C to g.p. on A.
Now set. the number found on B under the piston
speed in feet per minute on . 1on A, and under
any mean steam pressure in pounds per square
inch on 4 read i.h.p. on B,

G.P. for double-acting steam engine .. = 42
%5 single-acting i 8 5 84
g2 2-stroke petrol engine “ A 84
o 4-stroke - o .. 168

Ex.—A steam engine has an 8” eylinder with a
piston speed of 300 ft. per minute and a mean steam
pressure of 40 1bs. per square inch.
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Set, 8 on €' to 42 on A, and under 300 ft. on A find
45'6, which eet to 1 on A, and under 40 1bs, on 4 read
182 h.p., on B, or under 45 lbs., read 20'5 h.p., &c.

Taxable H.P. (or Treasury Rating) of Car.

Set g.p. 2'50on B to number of cylinders on 4
Read h.p. on A opposite cylinder bore on C.

Speed of Motor Car, Train, or Ship,

Set seconds per mile on gcale B to g.p. 36 on scale
A. Read miles per hour on 4 by arrow on B. (To
reagl knots—set seconds per mile on B to g.p. 313
on 4).

Brake Horse Power,

Set 1 on B to the i.h.p. found aboveon 4. Read
B.H.P. on A opposite mechanical efficiency on B.

Expansion of Steam in Cylinder.

On Inverse Scale. Set the initial pressure of
steam in pounds per sq. in. on B to the dis-
tance travelled by the piston at the point of cut-off
on A, and under any other distance travelled by
piston on A read the pressure of steam in cylinder
in lbe. per sq. in. -

Ex.—The initial pressure in a cylinder at the
time of cut-off is 75 lbs. per sq. in.,, and the
point of cut-off is 6”,

On Inverse Scale. Set 75 1bs. on B to 6” on A,
and under 10” read 45 Ibs. pressure, and under 15”
30 1bs. ; 207, 27°5 1bs. ; 257, 18 1bs., &c.

Heating Surface of Boiler Tubes.

Set 382 on B to dia. (ins.) on A, opposite total
length (ft.) on B. Read area in sq. ft. gg’gﬁ.

PUMPING ENGINES.

Set dia. of pump in incheson € to the effective
steam pressure in lbs. on 4, and under the pressure
on pump in lbs. per 8q. inch on A4 read dia. of
cylinder on O.

Ex.—An 8” pump is required to work against a
pressure of 78 1bs. per sq. inch, the effective steam
pressure is 15 1bs., what should be the dia. of the
cylinder?

Set 8 on ' to 151bs. on A, and under 78 1bs. on A
read 18257 dia, on C.

For efficient working this must be increased from

15 to 30 per cent. according to circumstances,
Therefore : —
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Set. arrow (100) on B to area 2627 on A, and over,
say, 125 = 25 per cent. on B read area 527=20"4"
dia. on A.

Head in ft. x "434 or yds. X 1'3==pounds persq. in.

ELECTRICITY.
Ohm’s Law.

~E p_E g-pRro
R C
€ = Current, E = EDLF., R = Resistance.

These equations are of the form (;)=:(‘, ab=zx.

Operations for solving them are given on p. 79,
eqs. IL.

NE _NE CR v
c=2 Rewm oo g0 258 =0 N
R’ [¢] E
E = EM.F. percell. N = No. of cells.

These are of the form ‘ch =

Operations are given on p. 80, eq. VII,

Current through parallel Resistances.

On inverse scale.—Set joint resistance on B to
total current on 4, and opposite resistance of
separate branches on B read current on A4

Ex.—20, 50 and 100 ohms in parallel have 6 amps.
through them. What current will pass each branch ?
Joint resistance of 20, 50 and 100==12'5.

Set 12'5 on B to 6 on .4, and opposite 20, 50 and 100
on B read 275, 1'5 and 75 amps.

Kilowatts and H.P,

Set 1'34 on B to 1 on A, opposite I.P, on B read
kilowatts on A.

BUILDING.
Brickwork. |
ft. supr. 1% brick thick = 206 cub. ft. =
4,350 s(uck bricks in mortar =15 tons
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" To reduce brickwork to standard thickness,

11 brick thick, or to ft. cube,

BRICKS THICK ..
Ix

Fr. Scpr.1 Rop........ | 334|206 282

Ft. Supr. on_A.

3 7|27 ) &7
Ft. Standard on B. 92 |24 | 26
Ft. Supr. on 4. .. 24 | 24 | 24
Ft. Cube on B. 30 22 |5 2

No. Bricks on A.

74 521 | 568 618
Ft. Supr. on B, ..

‘40\40 40 | 40

| - L2gk1 by [ 2%

184 | 14 7| 18 § 22 j 27
o7 | 62 016 | 204 | 163 } 136
v | 2 27 \ 27 | oF
27 | 28 34 5| 5
o4 | 24 | 24 | aa | 2 \ o4 | 24
o | 28 | 30 | 82| 34 * 45 | 54
640 ] a2 | 720 | 750 | 806 mm pso
4014-;‘40)40 40 |

When any of the above combinations are set
together on scales 4 and B the latter form a com-

40

plete table of ft. supr. and ft. standard or ft, supr.
and ft. cube, &c.
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Ex.—Reduce 42, 57, 130 ft. supr. 18” work to

standard work 1} brick thick. {VOUWM— iggs{mgmﬁ_f"‘lg? 2600m A
Set 36 on B to 27 on A (ace Table), and below any %E;‘:\ﬂ:s’)nck 900 on A paving .. .. 20, B
ft. supr. on A read ft. standard on B thus— uésnyné 7 1e0 BB %{2,1, p:\\'in,’:r tiles 180 ,, A
Ft. supr. 18” thickon 4 27 42 57 130 {  PBricks on edge 600 ,, A (x:ivig‘ép.: gk <
Ft. standard 184" on B 36 56 76 173 Yds. supr. brick ! 3 1
nogging & 020" B ])l;:‘cé\dqtgmkex; i A
Feet supr. to ft. cube may also be found in same Arches— Y R s » 4
anm t. 3 f bricks. £ ds. supr. of
manner, also ft. supr. and numbex‘-o ricks. ?:“‘k ed”‘)o o J TavingIes RO B
3 T e
Weights of Materials per ft. cube, g, gl v B n;i”;‘t‘;rkc R
Concrete.. .. ..120-140 | Marble .. .. .. 170 ing— Mortar insame 20 ,, B
art! . 0. 80-120 Portland Stone I 151 Paving l [ort.a,rx.nsa.me 0%
Granite (Aberdeen) 163 and .. 118 Bricks onedge1,040 ,, A | 1,000 bricks ..3,300 ,,
Limestone (Purbeck) 162 Shue, Welsh:. .. 180 Yds. supr. of B] Loads mortar £ ,, B
paving .. .. 20 ., U Weight—
EEEEE LY Paving_bricks : | oube th o oo 58 pred
Measurement— No. of bricks— -+ Ylll:il gu(:’r‘ 0{7 20w A | Gwts.  brick- %
i‘r. Ctlbed“d o 4g on,g ]\?100' bxgcks .. 270n 15 paving .. .. 2 ,, B C:L‘:'R CE G 3:; " ;
LI SR, S46TRG L Paving bncks 0 e L
kwork 15 ,, B
Yds. cube , < | No. bricks - 855, 4 conedge.. 1,640, A Din w
Rods standard 3 » B| Ft.cube .. .. 25, B Yds. supr. of | Rods standard 1. A
% paving .. .. 20 ,, B | Tonsbrickwork 15 ,, B

| - ? » 43




Prices.—When any of the following combinations
are set on scales 4 and B they for CA
table of the factors in quentiomL prm & oproplots

£ per rod oy 2. o £ Wik
Pence per ft. super, 3 bricks thick .. 177

" ” » 2% » o 147
u " » 2 5 ” .. 1'18
now o u . ”» .. 883
LA 5 , 12in. (or cub. ft.
thick” taes .( A, l..) 785
Pence per ft. super, 1 brick thick .. 59
]

» ”» »” o " o204
Shillings per cub. yard .. " s o

Ex.—Find weight of 85 cube ft. of brickwork in
cwts.

Set on B to 56 on A (see Useful Tables), and
under 85 on A read 835 cwt. on B,
Ezx.—Find number of bricks required in 84 cub. f¢.

Set 35 on B to 355 on A, and over 84 s
1195 0n A. P ver 84 on B read

44

Land Measure.
Length and Breadth (or depth and frontage) to
acres. Set depth on B to g.p. on A, then read ;—
(i.) Frontage per acre on . opposite 1 on B.
(ii.) Acreage of plot on B opposite frontage on A.
(iii.) £ per acre on A opposite £ per unit frontage
on B, or wice versd.

Chains X chains, g.p. = 10

Rods X Rods o =160
Yards X yards ,, = 4840
Ft. X ft. » = 43560

Other Useful Figures,

‘When any of the following combinations are set
on scales A and B they form a complete table of the
factors in question.

£ per acre .. . . =3 1

Shillings per sq. yd. .. .. 00412

Pence per 5q. yd... o .. 0494

Shillings per sa. rod .. Bengory o

Pence per 8q. rod o Jhr 108
45




>
1.—Caleulation of Co-ordinate
Cp—ordlinélte o\f point B, S b
ne .4-B. N 45 E. 23 i
Yatitude 4-D Ty

= 234 X 695 = 162°6 li

Departure B-D = 234 x Bine D B ™
=284 X 7 31

Lat. 1626 N Dep. 1683 E TR

th'glé!isr mf_ szel.cuhted to one decimal place with
46
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|

A 6 8
2.—Given a roadway dipping 1 in 6 (say), to find
dip in degrees and inches per yard and deduction of
links per chain to convert dip distance to horizontal
distances, The horizontal distance A-B isof course
equivalent to the desaﬂ.nre (in previous example)
i.e., C-B % Angle of dip. .
Timber, Deals, &c.
To reduce .S[“t run of any section to Petrograd
tandard = 1,440 ft. 13 X 117,

Woinms X THICKNESS IN INCHES.

INCHES. 28 f 3 |, ¥
6 | 1584 1320 \ 990
6} 1462 | = o
7 13577 | 11814 848
8 1188 ‘ 950 742
9 1056 830 660
10 9504 l 792 594
b ‘ 864 720 540
T 7gd s il 660 405 |
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Set 1,440 ft. (= Petrograd standard) on B to
number of feet run according to section on A (see
Table), and below any number of feet of that section
on 4 read equivalent number of feet in Petrograd
standard on B. =

Ez.—Reduce
standard.

Set 1,440 on B t0 1,131 on 1, and under 2,600 ft,

- find 3,310 ft. standard ou/B. i 4 G2

Read feet run on A and standard on B,

Feet Run per Square,

On inverse scale. Set 6” on B to 200 ft. run on A,
and over any other width in inches on B read feet
Tun per square on A, over 8” read 150 ft., over 127
100 ft., &e.

Number of Squares in a Standard.
Any thickness,

On inverge scale. Set 3" on B to 66 on A4, and
g;ex; any other thickness read squares per sta.x;d:u‘:l
Feet Run per Square Yard.,

On inverse scale. Set 6/on B to 18 ft. run on A,
and over any number of inches in width on 8 read
feet run per square yard on A,

48

2,600 ft. 3 by 77 to Petrograd

BRI ot od s et o

Square Yards per Standard.

On inverse scale. Set 17 on B to 220 sq. yds.
on A, and over u.na' other thickness on B read square
yards per standard. i v

n of any Bection in one cubic ft.
n(’)z gﬁmr&u scale. Set 9 on B to 16 ft. on 4, and
over any number of square inches in any section on
B read feet run per cubical ft. on A4 ; over 6” on
read 24 on A4, and over 8” read 18 ft. on 4,
Cubic feet in a given number of feet run of any
section.

On front face set 144 on B to the length in feet
run on 4, and over the area of section in square
1nches on B read cubic feet on 4.

FEx.—How many cubic feet are there in 136 ft.
43" by 2%

Set 144 on B to136 on 4, and over 9” area on B

e cubie ft. on A.
nﬂsl?t(ﬁl;b(lzubic feet for any other area of the same
length. Over 41 read 4} ft. c., &c
Round Timber.

To find the contents of round timber in cubic feet
the length is nsually multiplied by the square of
the 1-4th of the mean girth, with an allowance of
from 1-10th to 1-20th made for bark. This givesa
result 21'5 per cent. low. 5

E



Rule.—3Set the g.p. on C to the length on A, and
over the girth in inches on C read cubic feet on A.

AvLLow- WhHoL!
ANCE. { t Grerm: Gm-n:
Qak, old thick bark .. 12°66 50°64
,» Yyoung thin bark. 12°55 502
Elm, Pine, Fir .,.... 12:43 4972
Ash, Beech . 3 | 123 492
No bark... - PO e 48

Ez.—Find contents of an elm 30 ft. long 60 girth.
For whole girth. Set 51°48 on C to 30 ft. on 4, and
over 60 on ' read 40°8 ft. on A.

For ; girth. Set 12°87 on O to 30 ft. on 4, and over
15" (= % girth) on C read 408 ft. on A.

Hewn Timber and Scantlings.

Given length, breadth and thickness. Cubic con-
tents may be calculated by cubic contents formuls
on p. 24.

50

Er.—Find cubic contents in 20 ft. of timber
167 X 18",

Set 1on B to20 on A, Set cursor to 18” on B.

Set g.p. 144 on B under cursor and find result on 4
opposite 18” on B == 40 cub. ft.

If section in square inches be given and length in
feet, set 144 on B to length on A and opposite the
section on B read contents in cubic feet on A.

Ezx.—Take same a8 above, 16”7 X 18”7 == 288 sq. ins.

Set 144 on B to 20 ft. on 4 and over 238 on B, read
40 cub. ft. on A.

Wall Paper.

Number of pieces of ordinary English paper re-
quired to cover a room.

Set the height of room in feet on B to 60 on A,
and under the measurement round walls in feet on
A read number of pieces of paper required on B,

For French paper add 30 °/..

Allowance must be made for doors and windows.

Ez.—The height of a room is 11 ft. and measure-
ment round same is 63 ft. How many pieces will
be required ?

Set 11 ft. on B to 60 ft. on A, and under 68 ft. on
A read 125 pieces on B,
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Blates.— Weight and No. per sq. ft. Allowing 3” Lap.

v Cwts, | A = No.
Name and No. [8q. yds. ~
- per 1200{ of Slates.
Size. persq. jper 1200 Averge| B — sq. it
et fpells o), 1§ 60 }g o
Marchioness A 80
e jus | o 60 B
‘'ountess - ] 85
WX 1 Loplaes b7 40 {bl' 50
Viscountess g | 5 4 %
16 X 10 St s | 1% @
S 275 | 48 g ho Visins
Small Ladies |} . A4 95
NTEY b o | w0 18 {]ﬁ x
oubles b 5
Rorey } a2 | a2 15 { 4

Ex.—Find the number of Duchess slates to cover
860 sq. ft.

Set. 70 on B to 80 on A-l (see Table), and under
860 sq. ft on B, read 983

Ex.—Find the weight of the above slates.

Set 60 on B to 1200 on A, and opposite 983 on A,

read 492 cwts. on B.
52
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STRENGTH OF MATERIAL

Crane Chains.—Wt. Iron.

Ex.—Find the breaking-strain of a ” chain. The
dia.] of chains advance by 16ths of an inch in deci-
mals,

Set 8-16ths dia. on ¢ to 7'5 tons breaking-
strain on A, and over any other dia. on C read its
hrcukmg-stmm in tons on 4. Over 9 read 9°49.
Over 12 ()" read 16'89, &c.

A:ilmiralt_l/ proof strain. Set 8-16ths on C to 3 tons
on A.

Safe working strain. Set 8-16ths on C to 1'5 ton

on A.

Stud-Linked Cable Chains.

Set 8-16ths ins. on (' to 675 tons b.s. on A, and
over any other dia. on Cread its breaking strain
in tons on 4.
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A;imiralty proof strain. Set 8 on C to 4'5 tons

Sa{u working strain. Set 8 on C to 225 tons
on A.

Ropes. White Manilla.

Breaking Strain. Set3” cir, on O to 28 tons on 4,
and ;\‘er any other cir. on C read its breaking strain
on .

Working Load. Set 3” cir. on C to 11'2 cwt. on A,
and over any other cir, on C read safe load in
cwts. on A

Wzight per fathom. Set 37 cir. on O t01'6 1bs, on
A, and over any other cir. on C read weight in
Ibe. per fathom on A.

Tarred Russian.

Breaking Strain. Set 3” cir. on C to 22 vons b.s.
on A, and over any other cir. on C read breaking
strain on A.

Working load in cwts. = the square of the circum-
ference, and over 3” cir. on ( read 9 ewt. on B, &c.

Wﬂ;{ht per fathom. Set 3” cir. on C to 22 1bs. on
A.a;l over-any other cir, on C read 1be. per fathom
on A.

54

Wire Ropes (Bullivants),

BrEARING | WORKIN

STRAIN. LoAD.

| Tons. Tons.
Crueible Steel............ I e )
Crucible Steel— best sel. | 265 44
Spec. mild Plough Steel l 29 48
Spec. extra Plough Steel | 3175 53

To find either the breaking strain, working load,
or weight per fathom :—

Set 3” circumference on C to any of the
above g.p.'s on A, and over any other cir. on C read
strength of rope on A, either for breaking strain,
working load, or weight per fathom.

ight per fathom. 6 strands 7 wires each =
S'5‘Vi{)bs‘,‘. ngfl (-’fst.mnds 6 wires each =78 lbs. for
ropes of 3” circumference.
Stresses in Round Rod, Bolts, Wire, ete.
Set dia. of rod or wire (for bolts take dia. at
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bottom of thread) on C to g.p. on A and read stress
on A for any load on 8.

Load lbs.; stress tons per 8q. in. g.p. = 568
o tomsgo o,y
foT 1bg. ; 2gel  Ibs.

Suspension and Tie Rods. Wt. Iron.
Safe load at 7 tons per square inch.

Round Bara.—Set 8 (eighths of an inch)on C to
55 tons safe load on 4, and o\'er any other dia. in
eighths on C read safe Toad on A

Square Bars.—Set 8on Cto 7 ttmx on A, and over
side of square in 8ths on C read tons safe joad on 4.

Bars, Round or Square, compared.
Strength, Weight, or Area.

Set 1 on B to ‘7854 on A. Then B gives area of
52,?“ bar, A area of round bar, and C size of bar
{diam. or side of square). Thus opposite 25 on C'will
be found 625 on B (area of 2} square bar) and 4'9 on
A (area of 23 round bar).
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Also over the weight of a 2” round bar wt. iron
= 1049 1bs. per foot on B read weight of 2” square
bar = 1336 1bs. per ft. on A. Also read relative
Lensnle strengths in same manner.

In other words, a square bar is 27 (Per cent.
stronger (tensile) and heavier than a round bar.
Ultimate Tensile Strength of Materials.

Per sq. inch.
Lbs. |T'ns. Ibs. |T’ns.
ang.
Cast Iron .. |17,000|7'5 Bronze | 60,000 | 27
Wrought— Muntz.
Iron Bars | 54,000 | 24 Metal | 49,000 | 22
Iron Plate | 48,000 | 21'5 | Ash .. | 15,000 | 67
Mild Steel .. | 70,000 | 31 | Beech 12,000 | 5'4
Copper Bolts | 36,000 [ 16 | Elm 13,000 | 58
»»  Sheet | 30,000 | 13'4 | Pine 12,000 | 5°4
» __ Wire. | 58,000 | 26 Leather. 4,200 (188
Gun Metal., | 32,000 | 14'1
Phos. Bronze 35,000 | 157

Rule.—Set 1 on B to strength of material in above
Table on 4, and over any area in ins. on B
breaking strain in Ibs, or tons per sq. inch on A.

57
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WEIGHTS OF MATERIALS.

Round and Square Bars. Rule.—For a given
length o{ any dia. at one setting. Set the g.p. on B
(see Table, pp. 60-61) to the length on A, and over dia.
arside of square bar on C, read weight on 4. For
weight per foot take length = 1 ft.

Ez.—Find the weight per ft. of any dia. round
on.

Set the g.p. 381 on Bto 1 (or any length) on 4,
and over any dia. on C read weight on 4. See¢
following example :—

Scaled Tol 262 105 236  42=1lbs.

» B_Set3sl v
L G ST

47 = ing. dia.

Raule.—For any lé?(liﬂlh of a given &ize of bar at one
setting. Set the side or dia. on C to the g.p. on A
(#ee Table), and under any length on 4 read weight
on

58

Ex.—Find weight of 37 round bar, wrought iron
any length.

Set 3”7 on C radially opposite the g.
and under any len
follows :—

Scale 4 To 381

» B 3

» C Set 3

5 £,

If any di i t fr s convert them
into decimals (see rule, page 19).
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Gauge points for weight, &ec., of varlous Materials,

Square. CYLINDER. GLOBE.
MATERIAL. Per Cunic F1. i
- FFF | FII | TII [ FT | O | F I
Aluminium, cast, 1bs 1 65 | 9 | 108 | 14 | 17 | 1o [ 209
rass, 198 | 285 | 313 | 362 | 435 | 37 | a55
Copper, 181 26/ 313 331 | 398 346 l 6
Gun Metal, g 189 | 273 | 327 | 346 416 § 362 | 630
TIron, cast, average lbs, 222 2 385 406 | 488 425 | 733
o WO, o oy ” 208 3 36. ) 381 458 | 397 | 689
Lead, lbs. ..... 141 202 243 257 | 310 268 | 464
Bpeal, 5, . 204 294 353 374 | 449 590 | 672
in .. 217 311 374 396 | 477 411 nr
220 | 330 | 395 | 419 | soz | 435 | 758
18 231 277 204 352 306 528
18 | 258 | 310 | 820 | 395 | 343 ! 593
358 516 619 656 | 789 684 | 118
FF = ft. x ft. x ft. Welght of Globes, Spheres, etec,
= ft. long X ins. 8q. \ Set the g.p. on B to the dia. on A, and over the
ins. X ins. ¥ 135- dia. on C read the weight on 4.
g&qlﬁgﬁgx;“i%& ‘5‘“ Ezx.—¥ind the weight of a 6” cast iron ball.
%, dia. Set the g.p. 733 on B t0 6” on 4,and over 8” on C
2y read 29'5 1bs. on A.
ins, dia.
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Flat Bars, Rectan,
weight by above Table.

Set 1 on B to length on A, set cursor to width on

. Set g.p. on B under cursor and find result on 4
opposite depth or thickness on B.

Ex.—Find weight of 100 ft. 3 x {” Steel Bar.
Set 1on B tol00on A. Set cursor to3”on B. Set
294 on B under cursor and read 767 lbs. on A
opposite "75 on B.

Castings or Forgings,

Hexagon Bars, weight, etc.

Find weight of square or round bar of thickness=
to hexagon across flats by rule, p. 58, Then hexagon
bar = sq. bar X ‘8661 or round X 1'103.

The above gives weights for any thickness at same
setting. For weights per foot take length =1 ft.

Gange Points for any other Material.

Set any of the following constants on B to the
weight or capacity of one cubic ft. of the material
on A, and under 1 on 4 read the required g.p.
on B
FFF=1onB. FII=144. TIT=1,728. FI=183"3.

II =22 F=19. I=33
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Pipes or Cylinders, weight of.

Weight of pipe = weigh i i
.fiame by ght of solid cylinder of out-

side ter mi; el i i
e nus weight of solid cylinder of
G. P.
Brass.. .. 363 C.Iron ,. 408
Copper .. 331 W. Iron .. 381
G.SI. o wey 848 Lead .. .. 257

Set the g.p. on B to 1 ft. or a length on
and over outside and inside dia. onm(:' rea%it weighfé;
of solid cylinders on 4. The difference between
them equuls the weight of vipe or cylinder, which
can be read off on the scale by the cursor. For
2 flanges of c. iron pipe reckon as 1 ft. of pipe.

thﬁ;i._m“d weight of 2 ft. of 4}” c. iron pipe 3
Set 408 on B to 2 ft. on A, and over 4'5 on C read

99 1bs. on A, and over 55 on 5’

Tiage 2 Sipn 5 on C read 1481bs. on A,

Any other dia. and thi.
with the snme setting. ckness may be caloulated
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Weight of 8heet Metal, etc.

Set 833 on B to length (ft.) on 4, set cursor to
width (ft.) on B. Set FIIL g.p. (Tablu. p.61) on B
under cursor and find result on 4 opposite thickness

(inches on B).

E .—Find weight of a sheet of steel 16 S.W.G. 6ft.

x 2 ft.
Set 833 on B to 6 on 4. Set cursor to 2 on B. Set
g.p. 264 on B under cursor and read 21°5 1bs. on A

opposite "064 (= 1€ S W.G.) on B.

For weights per 5q
Take lengt] and wxdth =106

Table of Gauges.

SW.G. | ] J ins. | 8.W.6. | ins. | S.W.G.
7o *500 \ g &l ass | 4
6/0 | 484 4 ¥ 2820 16
50 ‘ *432 5 |22 | 18
4/0 400 6 | |20
3fo | 872 AN | =2
afo | 348 8 ; 21

o | 3 ] o |14 |
1 | 800 | 10 | 23
300 | w2reeqn apgrdol) | 30

ins,

080
064
048
046
028
022
‘018
‘0148
‘0124
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WEIGHTS AND MEASURES.

Ale and Beer
Measures.

Dry )leasuie

Avoirdupois
eight.
Dr. 16
Ozs. 1
Ozs. 16
Lbs. L
Lbs. 14
St. 1
23
1

Miles

Sur >-('uml1 Meas,
Links 100 4
AlFt. « .. 66 B
B|Ft. v 66 4
A |Chaing SR
B|Chains 10 4|G
A|Furl 1 B
B|Chains 80 4
Miles 1 B
Furl. .. 84
Miles ¥ 1 b‘ )

Sq. ft. ..
A|Sq. ft. .
Sq. yds. ..

B'Sq. Miles

4|1
\d\' kte.” 16 5 B

B
Squ(uv Measure.
AlS 8q. ins. ..144 A|C

A|8q. yds. 60.5 4

Cub. ft.
Quarts
Galls.
Galls.
Bushls.

g)—lmb-lwv-‘ﬂ
IENCER N

o~ 5t k8
e b B e e B R e

- AT
N

160 4|Cub. ins.
1 alls, B
0 4|Bushls A
1 BlQrs. B

L;——h;__. S
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Ez.—To 8 pints on A set 1 gallon on B (see Table);
then opposite any number of gallons on B, read
pints on A, or vice versd.

COMMERCIAL.
Interest or Discount.

Rule.—For given principal and rate of interest but
varying f)enods at_one setting. Set arrow on B to
principal on A4, and opposite rate of interest (or dis-
ecount) on B read interest (or discount) per annum
on 4. Set cursor to this and bring 365 days on B to
cursor ; then opposite any number of days on B read
interest (or discount) on A.

Ex.—To find the interest on £5,500 @ 4 per cent.
for 90 days.

Set the arrow on B to 37 (hundred pounds) on A,
and over 4 per cent. on B read £140 for one year on
A. Then set 365 days on B to £140 the interest on 4
and over 90 dayson B read the answer £34 10s.on A,

The shillings are only approximate, being in the
decimal part of a pound it is difficult to read the
exact amount.

Ex.—To find the discount on £560 @ 2% per cent.

Set the arrow to £560 on A, and over the rate of
discount 50¢. on B read the answer 280s. on A.

Set 365 on B to 280 on A and opposite any number
of days on B read discount on A.
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Rule.—For given period and rate of interest, but
varying principals. .

Set 365 on B to rate of interest on A, and opposite
number of days on B read interest on £100 on A.
Mark with cursor and set 1on B toit. Read interest
on A opposite any principal on B.

Find the Interest on £32, 48, 60, and 80, @ 7% per
cent. for 160 days.

Set 365 on B to 75 on A and opposite 160 on B
read £3'28 on A, Mark with cursor and set 1 on B
to it read

4 1'05 17 197 263
B 32 48 60 30
To find the selling price of goods to realise a
certain profit (as °/, on cost).

Set 100 + the percentage for profit on B to 100 on
A, and under the cost price for any amount on 4
read the selling price with profit on B, or vice versd.

E:x.—Find the selling prices of goods to realise 15
per cent., profit. »

Set 100 + percentage of profit ="115 on B to
100 on A ; and under any cost price on A read selling
price on B at 15 per cent. profit, under £50 cost price
read £57 108. selling vrice, &c.

For profits as °/, of return —. Set 100 on B to 100

~ ¢/, of profit and proceeﬁ(las before.
7
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Percentage of losas,

Ex.—If 70 tons of coal are consigned to me and I
receive 63 tons, what percentage do I receive,
what is the loss 7
Set the arrow or 100 on B to 70 tons on 4 and
under 63 on A read 9 per cent. received on B, and
frox:: 90 to the arrow on B equals the loss10 per
cent.

Percentage of gain.

Set the arrow or 100 on B to the nett amount
on A, and under the gross amount on 4 read the
gain per cent. on B counting from the arrow.

Ex.—If 801bs. of goods gain 8 1bs. = 881bs. during
Ni'_te process of manufacture, what is the percentage
of gain ?

Set the arrow on B to 801bs, on A, and under 88
on A read 10 per cent. on B, counting from the
arrow on B to88on A,

To find the percentage deducted from any amount.

Set. the s amount on B to the nett on A, and
rea(zi? the disceunt on A from 100 on A to the arrow
on B.

Ex.—A cheque for £76 is received in settlement of
an account for £80. hat was the discount.?

Set 80 on B to 76 on A4 and from 100 on A to the
arrow on B = 5 per cent., the answer on 4.
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To find dividends,

Ex.—Set the total debts on B to the assets on 4,
and over each debt on B read the dividend for same
on A.

Set debts = £240 80 65 70 20 5 =debts.
To assets = 95 31" 73 207 79 1'98 =divdnds.
To divide any amount into proportional parts,

Set the total number of parts on B to the amount
on A, and over the number of parts on B read the
value of each on 4,

Ex.—Divide £174 into 3, 1, 2, and 5=11 parts. Set
1lon B to 174 on A, and over the partson B read the
values on A.

4. J58 36 474 79
B 1 2 3 5
Compound Proportions. o po

Ex.—In the manufacture of an article certain in-
gredients are used in the following proportions:—
2, 7, 13, 40, 62 lbs, = 124 1bs, altogether. It is
required to make 5 cwt. at one time in exactly the
same proisortions‘

Set 124 1bs. on B to 5601bs. on A4, and over the pro-
portions on B read the quantities required on 4 to
make up 5cwt. as follows :—

A 560 9  31'5 585 181 280 = 560 lbs,

B A8k 9 13 40 62 =124
69



Carpets, Linoleum, &c.

To find the number of yards required to cover a

oor.

Set 3 on B to the length in feet on A4,and over ah;
number of widths required on B read S'ards on 4. ¥

Another way.—Set g.p. on B to the length in feet
on A4, and over any width in feet on B, read number
of yards of carpet on A.

Allowance must be made for matching pattern
from half to one pattern for each length of c!;rpet. 2

G.P.’s For carpet 21% in. .. .. wide =
» » 27 ipioem . e b
L o i Aapor g G
o) 1 T80 s S Ry

Salary, Wages, &c.
Shillings per week .. 10 4 |Shillingsperday .. 4.4
£ perannum,. . .. 26 B|£ per annum .73 B
Pence per day .. 23 4|Pence per day an i1 84
&£ per annum.. . 35
B

B(Shillings per month
(30 days) .. Sb I
Pence per hour to shillings per week. Set 12 on
B to number of hours worked on 4 and read shil-
lings per week on .4 opposite pence per hour on B.

70

HIDES, VALUE OF.

To find the value of hides according to their
average yield in pelt found in practice.

On inverse scale set the weight of hide on B to
the price in pence per 1b. on 4, and over the weight
of pelt on B find the cost of same per 1b. on A.

1}} certain hides are 4d. per lb., the cost of pelt
will be as follows :—

Hides. Pelt.  Cost of Pelt.

80 1bs. yield 68 1bs. 47d.
74 1bs. 683 1bs. 4-32d. }Aveme 47d.
901bs. ,  711bs 508d.

To find the relative value of hides, set the weight
of pelt on B to the average cost of same (say 47) on
A, and over the weight of hide on B find its relative
value per lb. on .4 as follows:—

Pelt. Hide.

63lbs, from 80 relative value dd.

684 1bs. 74 e hy 482d.

71 1bs, w 90 " " 371d.
Averaging.

If 70 butts (leather) weigh 1960 1bs. what is the
average?
Set 70 on B to 1960 1bs. on A4, and the arrow on B
points to the answer 28 1bs. each on A.
‘o




Tanning Material, Value of,

If a sample of tanning material at 7/~ per cwt.
produces 20° of strepngth, what strength should
another sample at 6/~ per cwt. show under the same
conditions to be of equal value?

Set 7 on B to 30° on A, and over 6/-on B read
257°on 4.

Or under any degrees of strength on A read its
comparative value in shillings on B.

CLOTH TRADE.
Weight of Warp or Weft.

Width (ins.) X thds. per in. X length (36 in. yds.)
840 X counts.
Set 840 on B to width (ins.) on A. Set cursor to
thds. per in. on B. Set counts on B under cursor

mdB read weight in 1bs. on 4 opposite length (yds.)
on

Weight per 8q. yard or 8q. metre.

Set length (36 in. yds.) on B to weight of roll (1bs.)
n A. Set cursor to g.p. on B. Set width (ins.) on
B under cursor, Read \vughb on A opposite 1on B,
Ozs. per sq. yd. g.p.
Grams per £q. metre

PRICE OF GOODS.
By Weight. By Measure. By Le‘nath.
Per Per

Pence .. oz 6.4 |Pence .. pt. 34| Pence .. m.
Sﬁﬁlings 1b.8 B \hilluu_rs gal. 2 B|Shillings fﬁ 6 B
Shillings oz 5 4 " 2 4| Pence ..
R gﬁﬁ‘ﬁ’n““ 4| Shiliings yd 313
Pence .. 1b.6.4 firkin 12B{ pohce .. ft. 4
Shillings st. 7 B|pence .. pt.3.4 |Shillings yd. 1%
I’]emp b, 16-1 ‘L‘f %hillmng‘ 16B
Shillings,qr. ush, 7 3
e PR s e A
Shils. ¢wt.70 B|Shillings gul.lb’ P‘t;pl(l:_e. each 14

7" Shillings,
E“_‘."E ot Penc:zn. qt. 34 per doz. 1 B
Shillings 1b.2'5.4 ﬁ:sh 8 B| Pence, each 34
£ .. oWt 14B|g o gal 54 Shillings,

nﬁfush. 2B

Pence ..st. 9d|g per score 5 B

Shillings ewt.6 B

i Pence, each 34
Smllmgs st. .: A Shillmg;a 00 4| Shillings,
Sniliings st 54 £ - Dar.36B|  perito B
£ . ton.40.8 | Shillings Pence, each 5 .4
Slullmgscwt GA ush. 5.4 S)ulhngs,
£ .ton6Blg& .. ..aqr.2Bl pergross60B
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Ez.—To 3. per pint on A set 24a. per gall. on B
(see Table), then over any other price per gall. on B
read price per pint on A.

Pence as decimal of Shilling, also Inches as
decimal of Foot.

4d. 5d. 6d. 7d. 8. 9d. 10d. 11d.
333 416 5 "583 ‘666 75 833 916

EXCHANGE RATES, ETc.

To convert price of goods in foreign currency and
measure to price sterling and British measure,
given the rate of exchange.

Set exchange rate on scale B to conversion factor
on scale 4. Upposite foreign price on B read price
sterling on A.

Ex.—Goods at 250 francs per kilo. Exchange rate
50. Find price £ per ton.

Set 50 on B to 1,015 (kilos per ton) on 4. Opposite
250 on B read £ per ton on A,

Ans.—£50°15 = £50 3s. 0d.

Ez.—Goods at 50 cents. per sq. ft. Exchange rate
4740 (=440 cts.) to £1. Find price £ per sq. yd.

Set 440 on B to 9 ( . tosg. yd.) on A. Opposite
50 on B read £ per s . on 4.

Ans.—£1°22 = £1 48, 5d.
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1d. 2d.
053 "166

25

SUNDRY.
Falling Bodies.

To find the distance fallen in a given time.

Set 1 on C to 16'1 on A, and over any time falling
in seconds on C read space fallen through in ft. on
A, Over 5 ceconds on C read 402 ft. on A, and over
7 read 790 ft. :

To find the velocity acquired by a falling body in
ft. per second at any time during its fall.

Set1on B to322 on 4, and over any number of
seconds on B read the velocity in ft. per second on 4.
Over the 4th second on B read 128 ft. on 4,and over
the 5th second 160 ft. velocity per second.

Sound.

Sound travels about 370 yds. per second, or one
mile in 4'75 seconds.

Set 1 mile on B to 475 seconds on A, and under
9% seconds read 2 miles on B, also under 19 seconds
read 4 miles, &c.

Or set 570 yds, on B to 1 second on A, and under
4 seconds on A read 1,480 yds., and under 7 read
2,600 yds. on B,

Wind,

Pressure of, in Ws. per 8q. ft.

Set 40 miles per hour on C to 64 1bs. Smr sq. ft. on
A, and over miles per hour on C read lbs. per sq. ft.
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on A, over 50 miles per hour read 10 lbs. per sq.
ft., &c
Telocity in fi. per second = miles per hour.
Bet 44 ft. per second on B to 30 miles per hour
on A, and over any number of ft. per second on B
read miles per hour on 4.

Pendulum, Vibration of.

. A pendulum 39°138 inches long will make 1 vibra-
tion per second in London.

To find the time taken by pendulums of any other
length to make 1 vibration.

Set the arrow or 1 on B to 3914 on 4, and under
any other length on - read time on €. Under 20”
on A read 715 se on C 227 =75 30" = 875,
36" = "96, 43" = 1'108, &c.

To find the vibration per minute. Set the time
taken for 1 vibration per gecond on B (ge¢ above) to
&0 on 4 and the arrow will point to the vibrations
of pendulum per minute on A,

Centrifugal Force.

Set g.p. 2,933 on B to the weight in lbs. on .
Set cursor the rev. on C, bring 1 on B to cursor,
an%bmer rluhua in ft. on B read centrifugal force
in 4
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Ex.—Find the centrifugal force of 40 1bs. making
130 rev. per minute in a circle of 2 ft. radius.

W Rad. R?

033

Set 2,933 on B to 40 l1bs, on 4. Now bring cursor
to 130 rev. on C. Set1on B to cursor, and over 2 ft,
on B read 461 1bs. centrifugal force on 4.

Temperatare.

To convert Cent to Fah. Set 10 on A to 18 op B
and ndd 32 to reading on B opposite Cent reading
on A,

To convert Fah. to Cent. Subtract 52 from Fah,
and read Cent on A opposite this ﬁgure on B.

FOREIGN MEASURES.
The Metric Bystem.

This system is now ado) {Lul in Austria, Germany,
Greece, Holland, Italy, Norway, Portugal, Spain,
Sweden, and Switzerland,

Lineal—

Millimétres .. 6354 | Millimdtres .. 76 A

16th inches.. .. 40 B | Inches.. .. .. 3 B

Millimétres .. 6354 | Centimétres .. 76 A

8th inches .. .. 20 B | Inches.. .. .. 30 B
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Lineal (con.)—

Meétres et

Feet ..

Metres.. ¥

(ards 153

Meétres ..

Fathoms

Meétres..

Rods ..

Kilométres

Miles . 7
Square—

Sq. centimétres 200 A

Sq. inches .. 31 B

Sq. métres 654

feet 5. S0%B

Sq. meétres (A |
., yards 8 B
Cabic—

Cub, centimétres 360 A

Cubic inches .. 22 B

Cubic métres ..
e TORG . 60 B
Cubic metres .. 23 4
. yards

Capacity—
Lifres v i o0 17 -4
Eint8g.. . vuspve 30: B
THEReR v v g Pl
Imperl. galls, .. 11 B
Litres .. .. 200 A
Bushels .. .. 8 B
Weightz—

Grammes .. .. 648 .4
Graing .. 00 B
Grammes .. 53 A
Drachms .. .. 8

Grammes .. .. 8 A
Ounces.. .. .. 3 B
Kilogrammes .. 295 4
V0 Bl g5 142
Kilogrammes .. 305 A
Cwts. .. .. .. 6

Rilag, ..o oo G
Tons .. .. 5 B

Ezx.—To 50 litres on A set 11 impl. galls. on B (see
abave), then over any number of galls. on B read

litres on A4, or vice versd.

| SN
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A few Equations which can be solved by the Cal-
culator in one setting.
Use front face unless otherwise specified.
axb=x
Set 1 on B to @ on A, read x on A opposite b on B,
Another way (back f(uel—‘iet a@on A to b on B,
read x on A, opposite 1 on :

a
IL i
Set b on Btoaon A, read x on 4 opposite 1 on B,
Another way (back face)—Set 1 on B toaon A,
read x on A opposite b on B.

IIL A Xh=2a .

Set @ on ¢ to 1 on A, and under b on A read
a on

v axbxXe=x

On back face set @ on B to b on A, and on front
face under ¢ on A read z on B

b
v —=x

a2
Set aon C'tobon 4, and over 1 on B read x on 4.
VI 2% b=

On back face set a on C lo b on A, and on front
face under 1 on A4 read x on C.
79
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axb
VIL o Ah
Set con B toaon A, read « on A opposite b on B.
Another way (back face).—Set @ on B tobon A,
and under ¢ on 4 read x on B.

a X b2
VIIL 2 of . TR
Set bon C to e on 4, and under @ on A read
zon b,
o\ A
Ix (%)

Set b on B to @ on A, and over 1 on B find
quotient on .4 and over same number on B, read x
on A {or over same number on C, read x on B).

X (@ xb)2=xzx

Set 1 on B to @ on 4 and over b on B find product,
and over same number on C read x on B.
as
—=x

XI

On back face set @ on ('tolon 4, and under b on
A read xon —
vV a=a

XII
Under a on B read z on C.
80

XIIL a =z
On back face under a on B read x on C.

X1V \/ & =
b

Set @ on B to b on 4, and under 1 on 4 read
(0

zon C. 2
Suarfi—t
Xv /\/ b=z
[
On back fuce set @ on B to 1 on A, and under b on
A read dividend on B, and the root or x on C.

XVI ‘\/ axbXec=zx
On back fauce set. @ on B to b on A, and on front
Sace under ¢ on A read x on C.

’\/a*xb=x

XVII
Set @ on C to 1 on A, and under b on A read
zon C.
3 3
XVIIT Vaxv=z

On back face set @ on B to bon 4, and under 1 on
A read x on C.
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XIX 4/a><b=x
Set @ on B to 1 on A4, and under b on 4 read
_xzonC.

! \/4_135. b
p.9-¢ ol £

On back face set a on B tod on 4, and under ¢ on
A find dividend on B and under same number on B
front face read x on C.

3 -2
XXI \/“—Z‘J’ ==z

On back face seta on B to b on 4, and under
con A read zon C.

3 JaE
XXIT \/ L
b
Set @ on Ctobon 4, and on back face under 1 on

Aread z on C.
82

Xx11 q_\Q ke

g

Under b on B find the root, then on back face set
this lﬁlmbel onBtoaond, ‘and under ¢ on A read
xon

XXIV Quadratie (back face).
Ez—X? +4X=+21
Set 1 on B to 21 on A. Read the roots where the

difference of the hgures on A and B
The roots are + 7and — 3, or — 7 and + 3.

—X +5X=-6
Set 1on B LO 6 on 4, Read tha roots where the
gum of the ﬁsureq on 4 and B =
The roots are —3 and - 2 or -+ .i md +2.

Note.—If the R.H. side is + the roots will have
opposite signs and the (Iiierence must be taken in
reading the * Calculex.” The sign of the leszer is the
same ag that of the co-efficient of *“ X f the R.
side i8 — the roots will have like signs, either both +
m- bhoth — hem-e the sum is taken in reading the

d.}‘(lllle‘( The sign is opposite to the co-efficient
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To find the price per foot of Timber from the price
per standard.

Set 99 on B to price in pounds per standard on A4
and over area in square inches on B read price per
foot in pence on A.

Ez.—Find the price per foot of 9 x 3 timber at
£22 per standard

Set 99 on B to £22 on 4 and over 27 square
inches on B read 6d. per foot on A.
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