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

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

J. HALDEN & CO., LTD,,
8, Albert Square,
Manchester.
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cadon, dl_vzslon,_ proportion, &¢. These s<-p1 "
gratie or 1mary slide rule scales in circular fo'Sb i
o gg mlf‘)i oceupying one com:pl fecircle tll;m 3
fyihien need for a second duplicate scale ns Tflfe
Sl e scale being coineident with the heginng 5
iapkgea Sn ggglefgusserﬁes of dloga.rithmic scafes '1111115
£ ] - . ¥ e r 2
1!.1.{)1(1)11111(::::3 I\;tht.houl; interrupg?on.()ﬂ. f 7 one ot
! ric with the outer logarithmi i
ﬁ;f:{e n;lagnll?.s.ra,r_m]:mls read with the cltfrzgilfnﬁlm
Lyt er. Oun the inner dise are the scales ufa
thesa outecrxgms of the B scale log rithmic se ?
fatheays edueof the inner dise) » Liis lei s
. e , scale is con-

i 5, 1—10 occupie g
circles ; the figures commencs 0111 t,lslet ‘;gn%gngiliﬁze
3

ggn%;gﬁercz)tlllndt hteo 0%;32 rstg;rtilng point, and thence
1 n rele once r i
re_';l;:}:];f totheinnercirele, and sg ‘(Sl lc(t)clil Esﬁn%tgz?:;]
/ ace.—The scales A and & for i l
portion take the place of the frmﬁ%rlllilt;l%%%ﬁg;
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e > and are manipulated in the same

PREFACE.

—_—

AvtHouGH 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 caleulation, owing to the lack of the
neeessary 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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PATENT CIRCULAR
SLIDE RULE

(HALDEN CALCULEX)

DESCRIPTION.

Tue Halden Calculex is a slide rule made up ix
circular form. The circular metal dial on which
the scales are engraved (by a mew Process wh_mh
gives exceptionally fine and distinct lines) consists
of two pivcces, an outer ring and an inner dise, the
Jogarithmic scales being engs aved onthe inner edge
of the onter riug and on the outer eige of the inner
dise. (This disc corresponds to the “slide” of an
ordinary slide rule, and can be revolved by thumb-
nuts atrached to the centre.) 5

The Calculex consists of two of these Dials, placed
back to back, each of which is protected by a glass
{or celluloid) dise, the whole being enclosed in &
German-silver 1ing. On the inner surfacgloi: each of
the glasses is engraved a fine *“ cursor ” line—the

glasses are moved by thumb pressure on their faces .
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‘he Scale of Angles takesthe place of the seale of
lorgl;at.lrithms, and E scale of cube roots takes the
place of the square root seale on the front face, and
is continnous, similar to the latter scale, but the
range 1—10 occupies three circles. :

Users of the slide Rule will appreci-te the ease
with which both square and eube roots (espeeially
the latter) can be read off on the Calculex.

Explanation A

ore attempting any caleulation upon the shiae
ru]i?'gfit is necessary to thoroughly undqrstangl the
reading and va}l)ue of the figures, both in decimals
) ‘hole numbers. 5 ;
anldn“all calculations, we ignoie the decimal point
wntil the finish and then place it (thus fixing the
number of digits in the answer) by the methods
described later. ;

The figures shown on the dial m : )
assigned to them, thus 7 may be 0075007, 7. ?{}0:
700, ete., and this will be mre, clearly seen DY
counting round the dial several timesin anuer‘!ce.
For clearness, set the large alrows (.front. face)
together, then, starting on the calculating scales 2
and B, at the top we read 1, following r und in
a clockwise direction we find 2 roughly at 4
o'clock 3 the figures1l, 12, 13—19 may be’read as 1.1,
1.9—1.9. Reading on we f‘gnd 3, near 6 o clock, then

ay have any value




4,5, 6.7, 8and 9 in ge 3 i
;s : .In sequence, and it shou
t lﬁgltiofv f;ﬁc@gasme ntervals get smaller a‘}lddgiﬁl':l)lt:g
e wg bl}l round we reach 1 again, which nou;
s _J;en 11, 12, 13, &e., up to o, which 10
205 the large divisions (each divided amglai‘lr';r
21, 22, &
9, w hich are now 30;

(marked) and thenes to » :
40 and 50, It will nCe e
= 50, ow be found that between 5
g;) t%eui are onhly 10 divisions, whigh ?ﬁg‘?ﬁ? rJO Snd
pL by (lel_c., to 60, and thence oy past 73 80 'ead 90
G{,]ir\:gmhungw reads }as 100. : : e
Jound again the small divic
%2(4). 106, &e., to 11, which now rg;.‘dlr;]
ﬂ{haénd sol on to 2 which is now 200.
ot small divisions are noyw 205, 210, 215
w31ch 18 now : 50, e
cconies 300, 4 heco X i
reaz}a iy w}tﬁch is now 1]:,[(113?3 S andibiog ek
1841, starting at 1 as hefore ‘eadi
waids, we should read 9, 8, 7 &Caggbl_?admg ol
=01 again, which would then be } oo
g roun | jeuin e shnﬁnld have '09, 08 "o’zim‘!(zlc Ifa:vg
1 ¥islons hetwee auld’ have gopn
sponding values thus, ‘099‘,"?{;91613, '\53;1 lféc e
z : - ; : -
Multiplication (Front TFace)

Rule.—Set the arrow
: s on B to ;
over the other factor on B read (;I;lifﬁxg;c\.evregn
at

sl Vi bt i e SRS P e

110, 12 becomes

A,and
on A4,

when the product comes anywhere befween the fwo
arrows from the »right of Al. But if it comes
between the two arrows on the left of 41 then
deduct 1 figure. !

‘Fx.—75 X 62 = 4650.

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

: Ex.—75 x 124 = 9300.

There are 5 figures in these two factors, but as the
product is found between the arrows from the left
of A1 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 only count the figures to the
left of the decimal point, both in the factors and
the product ; and where factors are wholly deeimal
any 0’s between the decimal roint and the first
significant figure count as negative digits, thus (—

4395 = 3 digits 4305 = 0 digit

ARHiEl =l ‘04395 = —1 digit

4395 = 1 digit 004395 = —2 digits
and so on.

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

The number of figures in the quotient equals the
numbher of figures in the dividend less those in the
divisor, when the divisor comes anywhere hetween
the two arrows from the right of A1 ; but if it comes
between 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.

Ex.—5950 = 70 = 85.

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

Ex.—852 —~12="71. Here the divisor ig found from
between the 2 arrows from the left of 41, therefore
3 —2=1-+1=2 figs. in the quotient.

Proportion (I'ront 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 A.

Ex,—Agf ;42 : 1 92K :

Set6 on B to42on 4,andover9on B read 63on 4.

When the scale is set to any proportion it gives
a complete range of proportion all in vhe same ratio.
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Onkare now 102, .

Ex.—3 X 4.

Set the arrow on B to 3 on A4, and over 4 on B
vou 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 2% 40, 30X40, "3x 4, &e., the only difference
being the position of the decimal point.

If there are three factors to multiply,
above with the first two factors. Se¢t 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 A to second on B. Turn over to front
face and read result on B opposite thirdfactoron 4.

B 6-%X-2565,

On inverse reale, set 6 on A to 2 on B.
over and read 60 on B opposite 5.n A.

T'o fix the position o/ 1he dec mal point = :

The best nnd easiest way to do this is by inspee-
tion or mental calculation, thus : -

Turn

2 % 4 ig obviously 12 and not 1°2 nor 120,
3 X 40 ,, s 100 e 12 nor 1,200,
30 % 40 ,, ;1,200 ., 120 mor I2,000.

| 3 3 35 12 s~ .12 nor 012,
' For those who prefer arulethe following is ziven :—
The number of figures in the product equals the
number of figures in the two factors added together,
1

Ex.—75 (2 digits) X 0124 (—1 digit) = "93.

The sum of the digits = I, but as answer
of the arrows, deduct 1 = no digits.

Note.—If the total number of digits comes to a
negative quantity, deducting one nereas:s thfa
negative number, t}%us :—deducting one from - 3
digits makes — 4, not — 2. 1,

1_%};1:.— 023 (1 digit) X 0042 (-2 digits) = "0000968.

The sum of the digits = — 3, but as answer 18 to

ig to left:

left of the arrows, deduct 1= — 4 digits, 1.6., four
noughts.
Division (Front Face).

Rule.—Set the divisor on B under the dividend

on A, and the arrow on B will point to the quotient

on A.
Ex.—84 % 7.

Set 7on B tﬁ 84 on 4 and the arrow
swer 12 on 4. :
a.nA :in note that the same operations wounld hold
good for 84 + 7, 840 + 7,84 3 70, C. the only
difference being the position of the decimal point,
and, as in multiplication, this i8 best placed by

inspection or mental calculation, thus :—
34 -+ 7 is obviously 12, and not 1 ?3’}‘1%11'121)3

points to the

8id == el 5
340 + 7 o, BTN b 12 nor 1200.
84 470 e = 12 nor=12:
13

Fx.—Tf 2 man can finish an article in 3 minutes
{eagily), how many should he do in a day of 10
hours?

Set 3 on B to 60pminutes on 4, and over the arrow
or 1 on B read the answer 200 on 4.

Inverse Proportion (Back Face).

When more requires less, and less requires more.

Ex.—TIf 10 men will do certain work in 18 days
how many should do the same work in 6 days ?

Qet, 10 on B to 18 on 4, and under 6 on A read the
answer 30 on b.

Also see the examples given under Levers, Speeds
of Pulleys, &c. 5

Note.—When the scale is set it gives a complete
range of factors having a common product.

Square Roots (Front Facel.

Set the cursor to any number on B, and read the
root of same under the cursor on Scale C.

WNote.—If the number has an odd num't?er_ of digits,
read the roots on the centre circle butif it has an
even number of digits then read the root on ’phe

larger circle.
15
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Ex.—Find v§0,

Set the cursor to g on 7
even read 775
Seerel ) under the

Ex.—Find /530,

Cube Roots (Back Face).

Note.—The figs. on

direction to the Square roots on the Front Dia]

Set the cursor to any nu
cube root will be foung ung’g;e{h%ncr.?

o
Ex.—Find \/162. : ;

Set the cursor to 162 o
5'45 on the largest circle ltlrfbé'.and S i ange

16

Find the 4th power of 2°45.
Set the cursor to 2'450on ¢, and read 6 on B. Set
cursor to 6 on C, 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 scale. Set cursor to 4'56 on B, and
read cube root 1°66 on smallest circle.

Logarithms (Front Face).

Set the cursor to any number on Secale A, and
read the logarithm radially opposite to it on the
outer =cale.

Ex.—Find log. 15.

Set the cursor over 15 on A4, and read ‘176 on outer
scale, this is the mantissa of the log. The charac-
teristic must be determined by the ordinary rule
for logarithms

To convert common logs. to hyp. logs.
" hyp. o comn. ,,
Trigonometrical R tios (Back Face).

_Sine.—Set the cursor to the angles in the outside ,
circle, and read its value under the cursor on 4.

18
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Ex.—Reduce g% to decimals.
Set ‘32 on B to 5 on A, and read 156 on A4 op-
posite the arrow 1 on 5.

Decimals to Common Fractions.

Find common fraction of "875 :

Set 1 on B to 875 on 4 and read § on A and B.
To convert Weights and Measures into
Decima.s.

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

FExz.—Find decimal equivalents of an inch in 8th,
16th or 3und.

Set the denominator 8 on B to 1 on 4, and over
the numeralor, say 4, on B read ‘5 on A ; also over
5 read 625, and over 6 read ‘75, &¢.© The zame rule
applies to 16ths, 32nds or any other fraction,

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

Fx.—What is the decimal equivalent of 8. ?

Set12on B to 1 on A, and over 8 on B read "667
the answer on 4.

FEx.—What is the decimal equivalent of 12/-2
Set 20 on Btolon 4,and over12 on B read ‘6on 4.
20

»and as the figs. are
cursor on the larger

Set the cursor to 530 o B ;
odd read 2 = s and as the figs. are
sl 3 under the cursor on the smallest
The following : .
Scales By o table shows the relative values of
From 1%) to 1%% on B read units on smallest cirele C'
2 'y 35 o ks
3 100 5 1000 2 read” dreel 1
2 1000 110,000 “tens OD'SITraélégm o

this scale read in the reverge

cale B, and its
T'30r on Seale (.

(4th root on ¢

— _— - - — LI

Y

The velative values of Scales B and ¢

From 11 to  10on B read units on smallest cirele ¢
= 108 el & % middle o :
3 ey 1000 , > o largest $
= . 10,000, » tens on smallest circle,

Squares and Cubes of ¥ umbers.

Set the cursor to the number
answer on B.

Ex.—Find the cube of 30,

Set the cursor to 30
27,000 on B. S

on C, and read the

(Back Face), and read

To Multiply or Divide Squared Numbers,
Ex.—4'252 x 3.
Set, 1 3 0
) Ei.l on € to 3 on 4, and over 4:25 on C read 542
Ex.—82 = 16,

onS%i,:. 8 on €' to 16 on 4, and under 1 on 4 vead 4

v 4,— : h
Find '\/95 = the sq. root of the sq. root,

| Set cursor over 95 ou B and re
; S E ad the sq.
374 on (. Set cursor to 9774 on B, and rea‘.edj}qwig}gg

%

Cosine.—Take the sine of the complement of angle.
_Sin. 4

=G A

Another way.—Set 1 on B to the angle on the out-

side circle (Sine Scale) and under the complement
(90—angle) on the Sine Scale read Tan. on B.

Ez. TFind Tan. 30°
Set 1 on B to 30° on Sine Scale and under 60°
(90—30) read 577 on B.
Cos. 4
tangent.—Cot. A.==——
Cotangen o Sod
Another way.—Set 1 ou 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 A. Opposite any
angle on outside circle read cosee. on B.

To reduce Vulgar Fractions to Decimals.

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

Ex.—Reduce £ to decimals.

Set 8on B to5on 4, and the arrow points to ‘625

i
the answer on 4.
2z

1%

Tcmge-nt.—Ta.n. A
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Equivalent Square.

Rectangles into Equivalent Squares.—Set one side ‘
on B to arrow .1, under other side on 4 read area
on R and side of square on C.

Ex.—TFind equivalent square of 8”7 X .

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

Another way (Back Face).—Set the length on A4 to
the width on A, move the cursor line round until
the reading on A is same as on B. This occurs at 2
(whieh is side of square required). : i

The area 4 will be found under the 1 on either 4 |
or B

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

Which of the two is the correct ome must be
decided by mental calculation.
Diagonal of any Square.

Set; 70 on B to 99 on 4, and over the side of any !
size square on B read the diagonal of same on 4. |
Rectangles of any Proportions, all the same area.

Set 1 on B (on tneverse scale) to the required area
on 4, and any measurement on B multiplied by
that opposite to it on 4 = the same area.

21




EBx.—A tank to contain a certain quantity must
have 66 ft. bottom area, and can only be 5’ 6”7 wide 3
what will its length be?

Set (on inverse scale) 1 on B to 66 on A, and
opposite 5'5 read 12 ft. the answer,

SUPERFICIAL AREAS (Fronf Face).

To find area of eny surface—Set g.p. (from table
below) on B to length on 4,and opposite breadth on
B read area on 4.

REesvrr ix
DiMEeNsIONS, 5q. i sa. | o
ing, | ft. | yds. |aCres.| mjles,
ing. X ins. 1 144 | 1296
ft. - ins. ‘83 12 108
fites: s A 0694 1 9
yds. x ft. 33 3
yds. X yds. 11 1| 4840
rods X yods | 160
chs. X chs. 10 | 6400
25

Aveus of circles and nseribed squares.—Set T on B
to 11 on <, and over area of inscribed 5q. on & read
area of ecircle on 4.

CUircumference 374 4 | Circumference .. 628 A
Diameter .. .. 1 B | Radius.. T e
Side of ingcribed

Square .. . 7 4 | Sideofsquare .. 7o
Diameter . 99 B | Dia. = tosquare 79 R

Over any dia. on B read
8q. on 4, or vice versd.

CUBIC CONTENTS.

Prisms.—Set 1 on B to length on A set cursor
width on B. et 2.p. (below) on B ,under cursotlf,)
andrﬁnd result on 4 opposite depth on B.

i edges.—Find volume of prism of same length,
breadth and thickness and divide by 2.

Pyramids.—Same procedure but divide by 3.

circumference, or side of

- NESULTS IN
IMENSIONS | Cub. | Cub. | Cub.
ins | fr. | yus. [O8lls |Bushels.
ins.xfns Xins. 11 1728 | 48656 | 276 | 2208
ft. Xins. xins.| ‘833 144 | 3888 23 184
ft. X ft xins.| 0695 12 324 | 1°92 15°3
ft. % ft. % ft. | 0058 i 27 ‘16 127
24

MECHANICAL POWERS.

Inchned_Pla.nes. foree to support weight upon.

Set height of plane on B to length of same on o,
and under weight on A4 read force on B, also over
arrow read ratio.

Ex.—What force will be required
Ibs. on an incline 30" long by 57 rise ?

Set 5” on B to 30”7 on A, and under 500 Ibs. on A4
read 835 Ibs. on B. Alsoread as1 on }3';' is to 6 on 4
= the ratio of either the force to the weight, or the
length of incline to the height,

When the ratioof either force to weight or lenet
of incline to height is decided, ght or length

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

Screws, Power of.

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

Ex.—What forceis required at the end of alever
to equal a pressure of 400 1bs, by a screw with a Sy
and a lever 15” long ?

26

to support 500

Area of Polygons.

To find the area of « Polygon.—Set 1 on C to the
,congtgnt in the following table on A, and over1t'h?
length of one of the sides in ins. or ft. on (' read
area in same measure on A.

No.ofsides 3 4 5 6 7 8 =50 1‘? 11 12.,

Constant 433 1°0 1°72 2'6 363 483 618 7'7 9°36 11°2
FEx.—Find the area of an octagon the length of

one side being 21”. : :
Set 1 on O to 483 on 4, and over 2'5 on € read

2025 0on 4.

Circles, Areas, etc.

Set, 1 on (' to 7854 on A, and over any dia. on C_

read area on A or vice versd. ( )
: e = 314
Areas and Circumferences of Circles.—Set 1 (31
on Bto25 on 4, and under any areaon A find
its circumference on ' or vice versd.

Circles and Squares of Eﬂi;“lo‘f‘“.;??éﬁsgﬁ ?}3 O;']eag

the side of square equal to the same area on A, or

to 62 on 4, and over any

vice versd.

i er in inches, arew in square feet.—Set 144 on
B{);a_;;é,;t; on A, and over any dia. in ins. on C read

area in sq. ft. on 4. ]3'525n0n (! =1sq. ft. on 4.
a

linders and Pipes.—Set g.p. (below) on B tg

ler?gtglorri A. Readﬂesult on 4 opposite dia. on €.

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

RE~vuLres IN

DruExsioNs | Cub. | Cub, | Cub o
ins. | ft. | yds. |98lls Bushels.

= |
i th X
msi'nlgngm} 1'27| 220 | 198 | 351 | 280

length % -
ftil’lﬁe. c!i;ia. 106 183 1642 | 292 234

. length X !
e | 739 | 127 | 11'5_I 204 | 162

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

| Resvrts 18

MENSIONS | -
Dy (1318) Cfltb l{ ‘;{:J‘élsb. 1 Galls. | Bushels.
I | 220
i lia. 1°91 | 3300 | 29970 528‘ 4....._
Iil;lts. (.(hlrf: ‘00111 191} 1719 | ‘306 2°45

er way (Back face).—S:t diam. on C to 524
onAi}iOth Reag contents ?)1_1 A opposite 1 on C.
=

7500 B to (157=) 947 cir. on 4, and under
40(83%%)8. on A read 32 1bs. force required on B. Also
the ratio of force and speed 1 on B to 125 on A.

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

and Wheels. :

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

50 1bs. on B to 300 on A4 (the arrow points to
thsee:“aﬁo of either force or speed as 1 is to 6), and
under any length of lever or radius of wheel on 4
read length of short arm or radius of pinion on B.

G W
For all levers L T —F

= il crum to weight ( W).
G = distance ful i

= 3 13 13

=
iF

f=t

5

\m{

e =Y

M

RT——rTY”

-
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E;r,.—lf‘bhc distance from the fulerum of a lever
}-D the weight is 37 and the weight to be raised is
200 1bs., what length should the long arm of lever be
with a force of 30 lbs. 2 Also what force would be
required if the long arm were 24 lon ?

(Back face) Set 3”7 on B to 200 1bs. on 4. and under
30”1113. on 4 read 20” length of lever on B, and over
24" length of lever on B read 25 1bs. on A4.

HYDRAULICS.
Weight and Volume of Water,
When any of the following combinations are set
upon the calculator, seales 4 and B form a complete

table of either weights and volumes or volumes and
weights.

el nd ’ S r e
el s p T o a
T ’ el 12 ned 3
sl e | P e O e
ey ot | e TR e
S st " js e 5
2 |

Force per sq. ft. against a plain
angles to the motion.
Set arrow to "976 on 4, and over any velocity in ft, |

per second on ('read pressure in 1bs. per sq. ft. on
A (8 ft. = 62°5 1bs.). . -

Pumps, discharge of.

Set 35:3 on B to length of stroke in ins. on 4 and
over any dia. of barrel on (! read galls. per stroke on
A X no. of strokes = galls, per minute. An allow-
once of 10 to 40 per cent. must he made for loss by
leakage.

Ice, Weight of, at 32°, 9 ff. cube = 520 1hs.

Set 9ft. ¢. on B to 520 1bs. on A, and over any
number of ft. ¢. on B read weight in pounds on A.°

surface, at right

L

. MACHINERY. 3
Gear Wheels. 4

To find the dia.—Set cirenmferential pitch in ins.
on &40 3141 on A, and under no. of teeth on A4 read
dia. on B.

To) Jind the circumferential pitch.—Set dia. in ins.
on b to no. of teeth on 4, and under 314 on A read
pitch on B.
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Belts.

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

Horse-power of.—Set, 660 on B to speed of belt in
tt. per minute on A4 (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 helt 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 A, and over
any no. of rev. per minute on 5 read h.p. on A.
Lx.—What is the h.p. of a 8 shaft r}mning 120

rev. per min., bending woment==3 twist ?

Set g.p. 57 on B t0 27 (33) on A, and over 120 rev.
on B read 569 h p. on A.

Diaimeter of shaft.—Set rev, of shaft per minute on

7 to h.p. on A4, and over g.p. on B read cube of

shaft’'s dia. in ins. on A, the root of which
equals shaft’s dia. -
233
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: Volumes of Square or Cylindrical Tanks,

Pipes, &e., in cub. ins., cub. ft., or galls. (See
Cubic Contents, pp. 24-5.)

Discharge of Pipes.—Set g.p. on B to velocity on
4, and read discharge on A opposite d am, on C.

DISCHARGE IN

VELocity axp | Cuo. | Cun. | gals. | gais. | tons

DIaMETER ins ft. per | per | per

p/min |p/min.| smin.|{ hr. | hr

ft. per sec. X 5

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

ins. dia. 106 183 292 420 | 188
ft. per min. X

ft. dia. 739 127 204 340 | 152

For di-charge of oils in tuns per hour—multiply
above results by specific grayity.

Pressure per gq. inch duz to head.

Set 60 ft. on B to 26 1bs. on A4, and overany head
in ft. on B read pressure in 1bs. per sq. inch on 4.
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To find No. of Teeth.—Set circumferential pitch in
ins. on B to 314 on A, and over dia. in inches on B
read no. of teeth on A.

To find the dia. 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 whzels on B read dias. on A.

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

Set 120 4+ 80 =200 on B to 36 X 2=72on 4, and
0\';1' the rev. of each shaft on B read 283 and 43%, the
required dias. on A.

Pulleys and Wheels, Speed of.

On inverse seale 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
95 on A read 27 answer on B,

51

Gauge Points (corresponding to 9000 Ibs. sq. in.
stress).

For twisting only .. = 3 A 356
batt plus bending (=% twist) 57"
3% 24 2 19, (=1 twist) 86 -
* 1 23 33 (=lj:‘ t\ViSt} 118

3 ==
Span between bearings.—Span in ft. K ,\/ D"J

On inverse scale, set D (ins.) on 4 to D {ins.) on B.

3 i
Read /\/D 2 on Copposite 1on 4. Set this fizure
on joKou 4 and read Span (ft.) on B opposite 1
on A.
K (for shafts without pulleys) .. A5 N
(for shafts with ordinary number of rulleys)
(for shafts heavily laden) .. = s

|

o =)

Ihn
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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, read bending moment. on 4 in lbs.-ins.,
lbs.aft., tons-ins., or tons-ft., according te units
used.

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

Beam, supported hoth ends, load at centre 4

load distributed 8
load at centre 8
load distributed 12

53 2 11

= fixed gt

iE LR 2]

Hz.—What is hending moment on a cantilever 10
ft. long loaded with 500 1bs. at end ?

Set1 on B tol10 ft. on 4, and opposite 500 on B read
5000 1bs. ft. on 4.

What is bending moment on a beam 12ft. long
supported ateach end. and carrying uniformly dis-
tributed load of 900 Ibs. ?

Het 8 on B tc 12 on A4, and opposite 906 on B read
1,550 1bs. ft. on 4.,
34

Set 8 on € to 42 on 4, and under 300 ft. on A find
456 which set to 1 on A, and under 40 1bs. on .4 read
18'2 h.p., on B, or under 45 1bs., read 20°5 h.p., &e.

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

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

Speed of Motor Car, Train, or Ship.

Set seconds per mile on scale 2 to £ P. 36 on scale
4. Read milesper hour on A by arropw on B. (To

read knots—set seconds per mil 313
E T I ileon B tog.p. 313

Brake Horse Power.

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

Expansion of Steam in Cylinder.

On Inverse Scale. Set the initial pressure of
steam in pounds per 84. in. on B to the dis-
tance travelled by the piston at the point of cut-off
on 4, and under any other distance travelled by

piston on 4 read the pressure of st i i
in 1bs. per sq. in. i R
36

Set, arrow (100) on B to area 262” on A, and over,
say, 125 = 25 per cent. on B read area 327=20°4"
dia. on A. :

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

ELECTRICITY.
Ohm’s Law.,

e=F p ¥ e
R C
C = Current, ¥ = E.M.T., R — Resistance.
These equations are of the form g—:m, ab=q.

Operations for solving them i
SEeiafas g are given on p. 79,

E = E.M.F. percell. N = No, of cells.

These are of the form ih 'y
c
Operations are given on p. 80, eq. VIT.
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MACHINE SHOP.

witi seed.—Set 3°82 on B to diam. (ins.) on A
an%wé%ggsijéefp.m. on B, read cutting speed (ft.
per min.) on 4.

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

STEAM AND PETROL ENGINES,

Indicated Horse-power,

the dia. of cylinder on C to g.p. on 4.
N?&tset the number found on B under the piston
speed in feet per minute on A4 to1lon A, and under
any mean steam pressure in pounds per square
inch on A readi.h.p. on B.

G.P. for double-acting steam engine .. e 42
= singl--acting ?, 5 84

e 2-gtroke petrol engine 84
4-gtroke 5 168

19

Ex.—A steam engine has an 8” eylinder with a
piston speed of 300 ft. per minute and & mean steam
pressure of 40 1bs. per square inch.

35 b2

Ex.—The initial pressure in a cylinder at the
time of cut-off is 75 lbs. per sq. in., and the
peint of cut-off is 67.

On Inwerse Scale. Set 75 1bs. on B to 6” on A,
and under 10” read 45 lbs. pressure, and under 157
30 lbs. ; 207, 27°5 lbs. 3 257, 18 1bs., &c.

Heating Surface of Boiler Tubes.

Set 382 on B odia. (ins.) on A, opposite total
length (ft.) on £. Read area in sq. ft. on A.

PUMPING ENGINES,

Set dia. of pump in inches on € to the effective
steam pressure in 1bs. on A4, and under the pressure
on pump in lbs. per sq. inch on 4 read dia. of
cylinder on C.

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

Set 8on € to 15 1bs. on 4, and under 58 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 :—

P
37

Qurrent through parallel Resistances.

} joi i on B to

On inverse scale.—Set joint resistance , )

total current on A4, and opposite resistance of
separate branches on B read current on A.

90, 50 and 100 ohms in parallel have 6 amys.
th?:ﬁgh fhem. What current will pass each branch?
Joint resistance of 20, 50 and 100=12°5.

Set 125 on Btoson 4, and opposite 20, 50 and 106
on B read 375, 1°5 and 75 amps.

Kilowatts and H.P.

Set 134 on B to 1 on 4, opposite A.P,on B read
Kkilowatts on 4.

BUILDING.
S brick thick = 08 cub. ft
d = 9272 £t. supr. 13 brick thick = 306 cub. 1t. =
lli It:,‘.cl)lb. yds. = 4,3-15)0 stock bricks in mortar = 15 tons

or 110 1bs. per cubic ft.
39
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1,195 0n A.

To reduce brickwork to standard thickness,

1% brick thick, or to ft. cube.

5 ]
| : 3
BRICRS THIGE - .0 B T b f ey e 13 EC T ey = Bs 2 & -l-
2 e e—lee L 5 — | == 1o ooy
HNCHRPS THIGRE b ‘ b T e 185 | 14 | 15 - 1 R e
= = a o dh i e e Eoi ' e
Fr Suer i Rong <008 ‘ 816 | 408 2066 | 334 | 206 | 282 272 262 245 230 216 204 163 136
Ho-Supuvien A T o7 | aptsortor 27 | 9 97 97 7 27 27 2 27 | 2
Ft. Standardon 5,111 9 | 18 20 | 55 | 54 | % B s YRR L SR e B T
; | | : 24
Fb. Supr.on A, ... .. | 24 | 24 | 24 ‘ o4 | 24 | 2 24 by s2dn) 24 foad ot p B
Ht Cubeonps 00 & | 9118 [ 20 | 22 | o4 23 27| 28a SRS mieR el 90 el
NOUBrickson 1 = ,1214'428 474 | 521 5[1‘8-618 640 ' 662 | 720 | 759 | 806 | 854 1046-,5 ‘12;5(?
Ri-Supf-on s & o | 40 | 40 | 40 | 40 | 40 | 49 40 ‘ 40 IRl ) & &
When any of the above combinations are set plete table of ft. supr. and ft. standard or ft. supr.
together on scales 4 and B

the latter form a com-
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Ex.—Reduce 42, 57, 130 ft.
standard work 12 brick thick.

Set 36 on B to 27 on A (see Table), and helow any

ft. supr. on A read ft. standard on B thus—

Ft. supr. 18” thick on 4 27 42 57 130
Ft. standard 133 on B 36 56 7g 173

Feet supr. to ft. cube may also be found in same

manner, also ft. supr. and number of bricks,

Weights of Materials per ft. cube,

Coneretes. .. .. 120-740 Marbie . =5 . 97
Earth .. .. 80-120 Portland Stone .. 151
Granite (Averdeen) 163 Sand

18

PR s e
Limestone (Purbeck) 162 Slate, Welsh.. .. 180

Uszeful Tables

Measurement — No. of bricks—
Ft. cube -« 450n .4 | 1,000s hricks .. 27on 4
Ft. standard .. 40 ,, B | Yds.cube .. 79 Sy T

Yds. cube

.. 34 ,, 4| No. bricks .. 355
Rods standard

8 5 B Eteuhe .. . 95
42

» A

L¥]

Piices.—When any of the following combinations
are set on scales 4 and B they form a complete
%able of the factors i

n question.
£ per rod 2 o A
Pence per ft. super, 3 bricks thick T2
” 19 LL] ~ 2% t1] 9 1 '47
LR 1 ” 2 $3 ] L 1] LR 1.18
,. 2 » i 3 o553
i 5 5 12in. (or cub. ft.
GhickZamedy 1N : 785
Pence per ft. 8uper, 1 brick thick 59
> 11. 2 1 % 39 3 204
Shillings per cub, yard 177
El';m.-Find weight of 85 cube ft, of brickwork in
cwts.

Bet 55 on B to 56 on 4

(see Useful Tables), and
under 85 on A read 83'5 cwt, on B,

Ez.—TFind number of bricks required in 84 cuh. ft,

Set 25 on B to 355 on 4, and over 84 on B read

44

supr. 18’ work to

and ft. eube, &c.
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= 1¢” paving tiles 260 on 4
Hoggiis= Ydsl.) gupr, of
Bricks flat k 900 on A paving .. 2 ,, B
7 G : ;
“fagg?ﬁghn.. 20 ,, B %?(’{Spa\;glgrtﬂes 180 ,, A
Bricks on ed‘giﬁﬂﬂ ol paving .. 20 ,, B
Yds. supr. brick = S e
nogging .. 20 » B Dﬁg edee. ?.80{] o
A rches— Yds. supr. o :
= t . 20 11 B
Bricks: .. - 2005..4 DATHISG
Ft. supr. gauged Mortar—

i
ATCHEE: ot ea 200 BL|

Brickworke. ft. 86 ,, A
Paving— Mortar in same 20 ,, B
i ; 1,000s brieks ..3,300 ,, A4

]13'31;3 kss?l%ﬁfig%%,mo el Loads mortar 2 ., B
Paving i, . 20..0 B Weight—

Paving bricks Cube ft. .. .. 56 ,, A
laid ﬁatr = 720, (Jwts.k i - -
4 L z e 2 s

y?}z‘?iggp" SO C\?Lirft. =i, 4

Paving bricks i i "Tons brickwork 15 ,, B
s i Rods standard 1 ,, 4

Yds. supr. of Ro e

ring .. .. 20 ,, B! Tonsbrickwo 5
paving . = ,

Land Measure.

frontage) to
Length and Breadth (or depth and tage
acrgs.é set dtepth on B tog.p. on A, then read ;—
(i.) Frontage per acre on A opposite1l on B.
(ii.) Acreage of plot on B opposite fron'tage on A.
(iii.) £ per acre on A «pposite £ per unit frontage
on B, or vice versd.

Chains X chains, g.p. = 10

Rods X Rods G0
Yards X yards 5 =4840
Fb. % ft. L, = 43560

Other Useful Figures, .

i any of the following combinations are set
on\l;?ﬁ];sdﬁyand B they form a complete table of the
factors in que-tion.

£ per acre .. .. . 1

Shillings per sq. yd. . 00412
Pence per sq. yd... 0494
Shillines per sq. rod .. 125
Pence per 8q. Tod e Tl

45
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1.—Caleulation of Co-ordinate of a survey.
Co-ordinate of point B.
Line A-B. N 46° E. 234 1links.
Latitude 4-D = 234 X cos DAR.
= 234 X ‘695 = 1626 links,
Departure B-D = 234 % SNine DA B.
= 234 X 719'= 168°3 links.
. Lat.1626 W ‘Dep. 168°3 E.
This can be calculated to one decimal place with
the circular rule.
46

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 A4 read eguivalent number of feet in Petrograd
standard on B.

Ex.—Reduce 2,600 ft. 3 by 77 to Petrograd
standard. ;

Set 1,440 on B to 1,131 on 4, and under 2,600 ft. on
A find 3,310 ft. standard on B.

Read feet run on A4 and standard on B.

Feet Run per Square,

On inverse scale. Set 67 on B to 200 ft. run on A4,
and over any other width in inches on B read feet
run per square on A, over 8” read 150 ft., over 127
100 ft., &e.

Number of Squares in a Standard.
Any thickness.

On inverse scale. Set 37 on B to 66 on 4, and
0‘\781;1 any other thickness read squares per standard
on A.

Feet Run per Square Yard.

On inverse scale. Set 6”on B to 18 ft. runon 4,
and over any number of inches in width on B read
feet run per square yard on 4.

48

Rule.—8Set the g.p. on € to the length o A, and
over the givth in inches on C read cubic feet on A.

Ao s rvmn. | W
Oak, old thick bark ..| 5=| 1266 50764
,, young thin bark.]| F&=| 1255 50°2
Elm; Pine, Bir oo .00 = 1243 4972
AshyBecehe .m0 To=| 123 49°2
Nozhark:. . 5. o, .. — 12 48

Lx.—Iind contents of an elm 30 ft. long 60~ girth.

For whole girth. Set 51°48 on € to 30 ft. on 4, and
over 60”7 on (' read 40°8 ft. on 4.

For i girth. Set 1287 on (' to 30 ft. on 4,and over
157 {= % girth) on € read 408 ft. on A.

Hewn Timber and Scantlings.

Given length, breadth and thickness. Cubie con-
tents may he calculated by cubic contents formulse
on p. 24.

50

A 3

2. @Given a roadway dipping 1 in 6 (say), to find
dip in degrees and inches per vard and deduction of
links per chain to convert dip distance tn_honzonta-l
distances, The horizontal distance 4-B isof course
equivalent to the departure (in previous example)
1.e., C-B % Angle of dip.

Timber, Deals, #c.
To wreduce feet run of any section to Petrograd
Standard = 1,440 ff. 12 X 117,

SVIDTIH N THickNESS IN INCHES.

IxcHES. 2,}5” | a i 4
6 1584 | 1320 ‘ 990
i 1462 i — 5
7 1357°7 1131°4 848
8 1188 490 ALY
9 1056 880 660
10 9504 792 594
11 864 l 720 540
12 792 a0 495
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Square Yards per Standard.

On tnverse scale. Set 1”7 on B to 220 sq. yds.
on A, and over anyother thickness on B read square
yards per standard.,

Feet Run of anv Section in one cubic ft.

On tnverse scale. et 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 4 ; over 6” on K
read 24 on A, 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
inches on B read cubie feet on A.

Ex.—How many cubic feet are there in 136 ft.
41" by 272

Set 144 on B to136 on 4, and over 9/ areaon B
read 8% cubic ft. on A.

Also the cubie feet for any other area of the same
length. Over 44" read 4} ft. c., &e,

Round Timber,

To find the contents of round timber in cubic feet
the length is usnally 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 gives a
result 21°5 per cent. low.

49 B

Fx.—Find cubic contents in 20 ft. of timber
167 -8 <

Set 1on B to20 on A. Set cursor to 18”7 on B.

sSet g p. 144 on B under cursor and find result on A
opposite 16”7 on B = 40 cub, ft. -

If section in square inches be given and length in
feet, set 144 on B to length on 4 _and opposite the
section on B read contents in cubic feet on 4.

Fx.—Take sime as above, 167 X 187 = 238 sq. ins.
Set 144 on B (0 20 £t on A and over 288 on B read
40 cub. ft. on 4.

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 5.

For French paper add 50 °f..

Allowance must be made for doors and windows.

Fx.—The height of a room is 11 ft. and measure-
ment round same is 68 ft. How many pieces will
be requirved ?

Set 11 ft. on B to 60 ft. on 4, and under 68 ft. on
A read 12'5 pieces on B.

; 51 E2

B e e S S




?’ﬁ'
I ‘
s

Naé%ie;}nd pehi‘os-q. ggr{%su p‘ggvlt"'zsﬁ@ ‘;f{ ;“\{"g"
Aver'ge| B = sq. ft.

Duz‘"?egsm } | auls 60 j—f, gg
e o S
OB o Joviil s [ Ak

, Vlsf(,?“\?tfgﬁ } 200 | 60 35 {3}[ i
i Ladie, s } 975 | 48 pIERE e < L
Sm{;ll)[;ﬂélms ; 298 40 18 {ﬂ; gg

Slates.— Weight and No. per sq. st. Allowing 3”7 Lap.

Ex.—Find the number of Duchess slates to cover
850 zq. L.

Set 70 on B to 80 on 4 (see Table), and under
860 sq. ft. on B, read 983 on 4.

Ex.—Find the weight of the above slates.

Set 60 on B to 1200 on A4, and opposite 983 on A,
read 492 cwts. on B.
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O;l‘:ii.mimlty proof strain. Set 8 on ¢ to 45 tons

Ofﬁf{:ﬂ, working sirain. Set 8 on ¢ to 995 tons
Ropes. White Manilla.

Breaking Strain. Set3” cir. on € to 28 tons on A
ﬁgc-irfver any other cir. on € read its breaking strain
H’c;rkiawg Load. Set 37 cir. on € to 11°2 cwt
and over any other cir. on ¢ read safe léa(.)(il fﬁ

; cwis. on A.
% Weight per fathom. Set 37 cir. on € to 1°6 1bs. on
' A, and over any other cir. on ¢ read weight in

1bs. per fathom on A.

Tarred Russian.

Breaking Strain. - Set 37 cir. on C to 2'2 tons b.s,
on A, and over any other cir. on ¢ read breaking
strain on A.

Working load in cwts. = the square of the eircum.
ference, and over 37 cir. on € read 9 cwt. on B, &c.

Weight per fathom. Set 3” cir. on € to 22 1bs. on

OA, ziild over any other eir. on ! read lbs. per fathom
n A.

54

bottom of thread) on €'t e
e et 03 O 0g.p. on 4 and read stress

Load 1bs. ; stress tons per sq. in. g.p. = 568

s @ Ons -
> 2] X ] » = i
 HR IR e

|
i3 Suspension and Tie Rods. Wt. Tron.

Safe load at 7 tons per sguare inch.
Round Bars.—Set 8 (eighths of an inch) on ¢ to

5'5 tons safe load on A, and over ia. in’
eighths on ¢ read safe load on A. BRI Jiapin

§ - _Square Bars.—Set 8 on C to 7 tons on A
B side of square in 8ths on € read tons safe l'c?aréldog‘ﬁf

Bars, Round or Square, compared,

Strength, Weight, or Areq,.

Set 1 on B to ‘7854 on A. The i
. n 5 gives
square bar, 4 area of round bar, and gC sizeaggabs(‘)f
(i ;ﬂ;z}(r;)t:l I;’J({' g;él_e of sgt?are). ;l‘hus opposite 25 on (' will
5 on B (area of 2% square b: 14
A (area of 2% round har) PRl en i e on
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STRENGTH OF MATERIAL

Crane Chains.—Wt. Iron,

Ex.—Find the breaking-strain of a 3” chain. The
dia.l of chains advance by 16ths of an inch in deci-
mals. :

Set 8-16ths dia. on € to 7'5 tons breaking-
stramn on A4, and over any other dia. on (' read its
breaking-strain in tons on A. Over 9 read 9'49.
Over 12 (3)” read 16'8Y, &c.

Admiralty proof strain. Set 8-16ths on € 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 6'75 tons b.s. on 4, and

over any other dia. on € read its breaking strain
in tons on A.
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Wire Ropes (Bullivants).

BRrEAKING | WORKING
STPRAIN. Loanp.
Tons. Tons.
Crucible Steel..........-. : T 4:]2
Crucible Steel — best sel. 26°5 4_4
Spec. mild Plough Steel 2 38)
Spec. extra Plough Steel CEE 53

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

Set 37 circtimference on C to any of the
above g.p.son A4, and over any other cir. on C read
gtrength of rope on A, either for breaking strain,
working load, or weight per fathom.

Weight per fathom. 6 strands 7 wires each =

8'5 lbs., and 6 strands 6 wires each =78 1bs. for
ropes of 37 circumference.

Stresses in Round Rod, Bolts, Wire, ete.
Set dia. of rod or wire (for bolts take dia. at

355

Also over the weight of a 2” round bar wt. iron
= 10°49 1bs. per foot on B read weight of 2” square
bar = 1336 1bg. per ft. on A. Also read relative
tensile strengths in same manner.

In other words, a square bar is 27 per cent.
gtronger (tensile) and heavier than a round har.

Ultimate Tensile Strength of Materials.
Per sq. inch.

Lbs. |T'ns. T.hs. (T'ns.
Mang.
Cast Tron 17,000 | 7°5 Bronze | 60,000 | 27
Wrought— Muntz.
Tron Bars | 54,000 | 24 Metal | 49,000 | 22
Iron Plate | 48,000 | 21°5 | Ash .. | 15,000 | 6°7
Mild Steel .. | 70,000 | 31 | Beech .. |12 000 | 54
Copper Bolts | 36,000 | 16 | Elm 13,000 | 5'8
., Sheet | 30,000 | 13'4 | Pine 12,000 | 5'4
s Wire, | 58,000 | 26 | Leather.| 4,200 |1°'88
Gun Metal.. | 32,000 | 14°1
Phos. Bronze | 35,000 | 157

Rule.—Set 1 on B to strength of material in above
Table on A4, and over any area in ins. on B read
breaking strain in lbs. or tons per sq. inch on 4.
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WEIGHTS OF MATERIALS.

Round_and Sguare Bars. Rule.—For « given
length of any dia. af one setting. Set the g.p. on B
(see Table, pp. 60-61) to the length on A, and over dia.
orside of square bar on (, read weight on 4. For
weight per foot take length —= 1 ft.

. Bx.—Find the weight per ft. of any dia. round
iron.

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

ScaleA Tol 262 105 9236  d42=1bs.
A S peaataale L L | - 0F 5 bu e T sk
T C 17 ort 37 47 = ins. dia‘.

Rule.—For any length of a given size of bar at one
setting. = Set the side or dia. on € to the g.p. on 4
{seegable}. and under any length on A read weight
on B.
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Gauge points for weight, &ec.,

Ez.—Find weight of 3” round bar, wrought iromn
any length.

Set 3”7 on € radially opposite the g.p. 381 on A,
and under any length on 4 read weight on B as
follows :—

4 =1t

Scale fl&) 381 1 Z 3 it
: 944 = lbs.

B L0 e ame . WK
=0 Bet 3

If any dimensions contain fractions convert them
into decimals (see rule, page 19).

of various Materials.

Mid e P ETE e SQUARE. CYLINDER. GLoBE.
= FEF FIT TIT FL 11 ¥ i
%luminium, Cast lhsoe e A 160 625 9 108 114 137 119 209
1'a8s, ‘ 505 198 285 343 362 435 377 655
Conper, 552 181 | 26 | 313 | 3; | 308 | 346 6
Al i 528 180 | 273 | 327 | 316 | 416 | 362 | 630
heg . 5 909 a B : = o
S 2 = m ]
| miech %0 Soi | 21 | 333 | 374 | dis | e | 673
P e 462 2355 5l 31 374 § 896 | 477 § 411 717
G 437 220 | 330 | 395 | 419 | 502 § 435 | 738
Water at Ibs, 625 16 231 27 294 352 306 528
e oW 557 18 | 28 | 310 | 329 | 395 | 343 | 503
TRELL 0279 358 | 516 | 619 | 656 | 789 § 684 | 118
ERRA—=ft, >
L= g 1?)153';(1&' : Weight of Globes, Spheres, ete.
IIT = ins. xnius X -in%z‘ Set, the g.p. on B to the dia. on 4, and over the
FI = ft long X ins. dis.m. dia. on C read the weight on 4.
IT = ins. long X ins. dia, Ex.—Find the weight of a 6” cast iron hall.
F = ft. dia. Set the g.p. 733 on B to6” on 4,and over §” on
I = ins. dia. read 29°5 1bs. on A.
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Flat Bars, Rectangular Castings or Forgings,
weight by above Table.

Set 1 on B to length on A, set cursor to width en
B. Set g.p. on B under cursor and find result on A4
opposite depth or thickness on B.

Br.—Find weight of 100 ft. 37 x %7 Steel Bar,
Set 1on 4 to 100 on A. Set cursor to 37 on B Set

204 on B under cursor and read 767 lbs. on A
opposite 75 on B.

Hexagon Bars, weight, ete.

Find weight of square or round bar of thickness—
£0 hexagon across flats by rale, p. 58. Then hexagon
bar = sq. bar x ‘8661 or round x 1°103.

The above gives weights for any thicknessat same
setbing. For weights per foot take length =1 ft.

Gauge Points for any other Material.

Set any of the foilowing constants on B to the
weight or capacity of one cubic ft. of the material
on fj’i and under 1 on 4 read the required g.p.
on F.

FFF =1on B. FII=144 II[=1/95. FI—1833.
THE = pr I =il = o
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Pipes or Cylinders, weight of.

Weight of pipe = weight of solid cylinder of out-
side diameter minus weight of solid cylinder of
inside diameter. <

G. P.
Brass .. 363 C.Tron .. 408
Copper: .. 33l W lrons =381
GoM, = el Tead. oo .. D7

Set the g.p. on B to 1 ft. or any length on 4,
and over outside and inside dia. on C read weights
of solid cylinders on 4. The difference between
them equa:s the weight of pipe 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.

Ex.—Find weight of 2 ft. of 437 e. iron pipe %'/
thick.
Set 408 on B to 2 ft. on 4, and over 4’5 on € read

99 1bs. on A, and over 55 on C read 1481bs. on 4,
148—99 = 49 lbs.

Any other dia. and thickness may be calculated
with the same setting.
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Weight of Bheet Metal, etc.

Set 833 on B to length (ft.) on A, set cursor to
width (ft.) on B. Set FIT g.p. (Table, p.61) on B
under cursor and find result on A opposite thickness
(inches on Bj.

Eat,:.t-—Find weight of a sheet of steel 16 S.W.G. 6 ft.
X 2 ft,

Set 833 on B to 6 on 4. Set cursor to 2 on B. Set
g.p. 294 on B under cursor and read 31°5 1bs. on 4
opposite 064" (= 16 S.W.G.) on B.

For weights per sq. fr.
Take length and width =1 ft.

'I‘abie of Gauges.

8. W.G. | ins. | S.W.G. | ins. | S.W.G. | ins.
710 500 i 5 ‘252 14 080
6/0 ‘464 | 4 232 16 ‘064
5/0 432 3 Dl 18 ‘048
4/0 400 [ ‘192 20 | 036
3/0 372 7 176 29 028
2/0 348 8 *160 24 ‘022

0 324 9 "144 26 ‘018

1 300 10 128 29 0148

2 276 12 104 30 ‘0124
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Ex.—To 8 pints on 4 set 1 gallon on B (see Table);
then opposite any number of gallons on B, rea
pints on A, or vice versd. '

COMMERCIAL.
Interest or Discount.

Rule.—For given principal and rate of interest but
parying periods at one setting. Set arrow on B to
principal on 4, and opposite rate of interest (or dis-
count) on B read interest (or discount) per annum
on A. Set cursorto 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 £3,500 @ 4 per cent.
for 90 days.

Set the arrow on B to 35 (hundred pounds) on 4,
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 3 read the answer £34 10s.on 4.

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

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

Set the arrow to £560 on A, and over ithe rate of
discount 50s. on B read the answer 280s. on 4.

Set 365 on B to 280 0on A and opposite any number

‘of days on B read discount on 4.
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Percentage of loss.

Ex,—Tf 70 tons of coal are consigned to me and I

only receive 63 tons, what percentage do I receive,
and what is the loss 7

Set the arrow or 100 on B to 70 tons on 4 and
under 63 on A read 90 per cent. received on B, and

fro:%: 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 A4 read the
gain per cent. on B counting from the arrow.

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

Set the arrow on B to 801bs. on A4, and under 88
on 4 read 10 per cent. on B, counting from the
arrow on B to 88 on 4.

To find the percentage deducted from any amount.

Het the gross amount on B to the nett on 4, and
read the discount on 4 from 100 on A4 to the arrow

on B. :

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

Set 80 on B to76 on 4 and from 100 on A to the
arrow on B = 5 per cent., the answer on A.
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WEIGHTS AND MEASURES.

Avoirdupois \Surveying Meas., Ale and Beey
Weight. Links ..100 4 Measures.

T G e R R | i TR e
Qi e TR R e pr s e s, o .
Ozs. .. .. 16 AlChaing 4 5 W1 BiPints 1R
Lbs. .. .. 1 BiChains .. 10:4}Galls. 9 4
Lhets o it 14 Fark e ez o Bl Rirkins 3T
86. «. .. 1 B{Chains .. 80 A|Pints 8 A4
Eibgsaridm a8 A Milem tlnvnmlaBlallgaiad blul
Qrs. 1 BiEurke. o804 1Gallsl, o 622504
Lbs. 112 A|Miles 243 1 :B|Gub; fit leB
Cwts... .. 1 BiMiles.. .. 19 4|Pints 024
Cwts... .. 20 A|Ady. kts. 16.5 B|Quarts .. 1B
Tons 1B alls oo b4 A4

Long Measure. |Square Measuire. |Hoghds. .. 1 B
Ins. 12 A|Sq.ins. ..144 A|Cuu. ins. 346 4
Ft. 1 B|Sq. ft. . BiPints a5 HEiR
Ft. 3 A|Nq. ft. = Prd | BRhlss (s 75
Yds. 1 B|Sq.yds. .. 1 BjCub. ft . 9B
¥t. 6 AiSq. yds. 605 A{Quarts .. 4 A
Fathom 1 Bi|S8q.rods .. 2 BjGalls. il
Yds. 55 Al3q. yds. 4840 A|Galls. 8 A4
Rods . 1 Bl|Acres.. 1 B|Bushls. 1B
Yds. 1760 ASq. rods ..160 A|Cub. ins. ..276 A
Miles 1 BjAcres.. .. 1 BiGalls. LB
Rods 320 A|Acres.. ..640 A|Bushls 8 A
Miles 1 B'Sq.Miles.. 1 BlQrs. il
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Rule.—For givelol period and vate of interest, but
varying principals. -

Sé]t 3g5p0n B jgo rate of interest on 4, and opposite
number of days on B read interest on £100 on 4.
Mark with cursor and set 1 on B toit. Read interest
on A opposite any principal on B.
Find the Interest on £32, 48, 60, and 80 @ 73 per

cent. for 160 days.

Set 365 on B to 7'5 on A and opposite 160 on B
read £328 on 4. Mark with cursor and set 1 on B
to it read

A 1:05° 158 197 263
B 32 48 60 30

To find the selling price of goods to realise a

certain profit (as °/, on cost).

Sef, 100 + the percentage for profit on B to 100 on
A, and under the cost price for any amount on A4
read the selling price with profit on B, or vice versd.

Ex.—Find the selling prices of goods to realise 15
per cent. profit. g

Set 100 -+ percentage of profit = 115 on B to
100 on A ; and under any cost price on A read selh_ng
price on B at 15 per cent. profit, under £50 cost price
read £57 10s. selling price, &c.

For profits as °/, of return —. Set 100 on B to 100
— °/, of profit and proceed as betore. =

687 2

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 4.

Set debts = £240 80 65 70 20 5 = debts.
To assets = 95 31'6 25°73 277 79 1'98 =divdnds.
To divide any amount into proportional parts.

Set the total number of parts on B to the amount
on 4, 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
11on B to 174 on A, and over the partson B read the
values on A.

15°8 31°6 474 79
B 1 2 3 5
Compound Proportions.

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

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

A4 560 9 35 585 181

FE I 7 13 40

69

280 = 560 1hs.
62 = 124
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Carpets, Linoleum, &e.

ﬂTO find the number of yards required to cover a
00r.

Set 3 on B to the length in feet on 4, and over any
number of widths required on B read yards on A.

Amnother way.—-Set. g.p. on B to the length in feet
on A,and over any width in feet on B read number
of yards of carpet on 4.

Allowance must be made for matching pattern,
from half to one pattern for each length of carpet.

G.P.’s For carpet 21% in. .. . wide = 5,375
= 2

23 9 2‘ 3 e e £ s = 0.:¢H
[ =T 3(? By e o = A :.;q
. lino B it & B G o= 19

Salary, Wages, &c.
Shillings perweek .. 10 4|Shillingsperday .. 4.4

£ perannume.. .. 26 B|£ per annum 73 B
Pence per day .. 23 4|Pence per day oA
£ per annum.. .. 35 B|Shillings per month

(30 days) .. LD

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 A opposite pence per hour on B.

Tanning Material, Value of,

If a sample of tanning material at 7/- per cwt.
produces 30° of strength, what strength should
another samuvle at 6/~ per cwt. show under the same
conditions to be of equal value?

Set 7 on B to 30° on 4,and over 6/- on B read
2572 on A.

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 4. Set cursor to
thds. per in. on B. Set counts on B under cursor

g;:dB read weight in 1bs. on A opposite length (yds.)

Weight per sq. yard or sq. metre.
Set length (36 in. yds.) on B to weight of roll (1bs.)

on A, Set cursor to g p. on B. Set width (ins.) on
B under cursor. Read weight on A oppositelon B.

Ozs. per 8q. yd. g.p. = 576.
Grams per sq. metre g.p. = 195,
72

Ex.—To 3z per pint on 4 set 24s. per gall. on B
{see Table), then over any other price per gall. on B
read price per pint on 4.

Pence as deeimal of Shilling, also Inches as
: . decimal o1 Foot.

- 1d. 2d. 8d. 4d. 5d. 6d. 7d. 8d. 9d.
083 166 25 ‘333 416 5 583 ‘666 ‘75

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 4.

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 A. Opposite
250 on B read £ per ton on 4.

Ans.—£5015 = £50 3s5. 0d.

Ezx.—Goods at 50 cents. per sq. ft. Exchange rate
4'40 (=440 cts.) to £1. Find price £ per sq. yd.

Set 440 on B to Y (s:1. ft. tosq. yd.) on 4. Opposite
50 on B read £ per sq. yd. on A.y )

Ans.—£1'22 = £] 4s. 5d.
74

10d. 11d.
‘853 ‘916

HIDES, VALUE OF.

To find the value of léides acggrding to their

rerage vield in pelt found in practice.
A %n gimy;zrse scaple get, 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 4.

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

Hides. Pelt. Cost of Pelt.
80 1bs. yield 681bs. 4'7d. :
ZElbst e a s, 682 1bs. 4'32d. » Average 47d.
ODIDE. « et TA IDA. 5°08d.

To find the relative value of hides, set the w.e1ght
of pelt on B to the average cost of same (say 4°7) on
A, and over the weight of hide on B find its relative
value per 1b. on 4 as follows :—

Pelt. Hide.
63 1bs. from 80 relative value dd.
68% 1bs. o 74 = = 4:32(&.
71 1bs. 34 90 - £ 3°71d.
Averaging. i
If 70 butts (leather) weigh 1960 1bs. what is the
average? e

Set 70 on B to 1960 1bs. on 4, and the arrow on B
points to the answer 28 11'3; each on A.
'l

PRICE OF GOODS.
By Measure. By Length.
Per Per
Pence pt. 3.4{Pence ..in. 6.4
Shillings gal. 2 £ Shillings ft.6 B
iPence .. pt. 2.4 |Pence ..in. 14
| Shillings Shillings yd.3 B

firkin 1281 popce . £t 4.4
Pence .. pt.3 .4 |Shillings yd.1 B
Shillings

By Weight.
Per

Pence 7.
Shillings 1h.
Shillings oz.
5 1b.

Pence .. 1b.
Shillings st.
Pence 1b.
Shillings,qr.14 B bush. 16 B . :
Pence 1b.754 Pence qt. 3.4 SNy
Shils. ewt.70 B Shillings gal.1 B é’ghlce, each 14
Pence ..1b.7:54 iy illings

£ .. cwt.35B gﬁﬁ‘ffngs at. 34 per doz.1 B

Shillings b 2'5.4 bush. 8 B| Pence, each 3.4
£ din Shillings gal 5.4 | Shillings,

Pence 86, 94 |¢ bush. 2 B per score 5 B
Shillines cwt.6 B P o bt B

HE Shillings 1N
Shﬂlmgscf&'gf; gal. 20 4 | Shillings,

ghiiiings st. 5.4 £ bar.36 B per 100 25 B

S =TSOy et GO
Bt bt bol

£ .. ton.40B | Shillings Pence, each 5.4
Shillings cwt 6.4 bush. 5 4 | Shillings,
..ton 6B £ i qr. 2 B per gross 60 5

o
i3

SUNDRY.
Falling Bodies.

To find the distance fallen in a given time.

Set 1 on Cto161 on 4, and over any time falling
in geconds on C read space fallen through in ft. on
A.  Over 5 seconds on C read 402 ft. on 4, 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 A, and over any number of
geconds on Bread the velocity in ft, per secoud on A,
Over the 4th second on B read 128 ft. on 4, and over
the 5th second 160 tt. velocity per second.

Sound.

Sound travels about 370 yds. per second, or one
mile in 475 seconds.

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

Or set 370 yds. on B to 1 second on 4, and under

4 seconds on A4 read 1,480 yds., and under 7 read
2,600 yds. on B.
Wind.
 Pressure of, in lbs. per sq. fi.
Set: 40 miles per hour on € to 64 Ibs. per sq. ft. on
A, and over miles per hour on C read Ibs. per sq. ft.
75
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cf)& {‘15:: - aver 50 mi]es per hour read 10 lbs. Der 8q.

Velocity in ft. per second — miles per hour.

Set 44 ft. per second on B to 30 miles per hour
on 4, and over any number of ft, per second on B
read miles per hour on A.

Pendulum, Vibration of,

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

To find the time taken by pendul f
length to make 1 v_ibmj:ion}.r 3 O thi BT

Set the arrow or 1 on B to 3914 on 4, and u

4 mder
any other length on 4 read time on C.” Under 20"
on 4 read 715 secs. on ¢ 227 — (P58 8014 =1grs
36" = 06, 437 = 1°108, &c. 3
To find the vibration per minute. Sot the tim
- £ : ’ e
taken for 1 vibration per second on B (see above) to

60 on 4 and the arrow will point to the vibrats
of pendulum per minute on A. g

Centrifugal Force.

Set g.p. 2,933 on B to the weight in lbs. on
Set cursor to the rev. on (), bring 1 on B to CuI'SE:]!.:;

and over radiug in ft. on ad ¢ i
e B read centrifugal force
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N S B Ty

Lineal (¢on.)— Capacity—
tres I 12 4 3
Feet . 20:37 B L}tres A e |
Métres. . gDt e s s a0 p
Yards .. . 3937 R | Litres .. .. .. 50 A4
Lwiétres 3 . 11 A4 | Imperl. galls. .. 11 B
%‘;&g;ﬂs 46_ Bl Litres .. . ..200 4
ih_)ds e 22% Shtle e R
Kilométres ., 140 A Weights-—-
Méleg o R B | Grammes . .. 6484
guare.. Grains .. 100 B
Sq. centimdtres 200 4
Sq.inches .. .. 31 B | Grammes .. .. 53 4
Sq. ;négres - 65 g Drachms g
s Tee 0 Grammes .. 8 A4
Sq. métres 71 = i
; Sah SaNuSaE Ollmces.. R T
ubic— Kilogrammes .. 295 4
8:1%: cent}lmétres 360 A | Pounds 65 B
ubic inches .., 22 R Kil :
Cubic métres .. 17 .4 i L e
e o p Owieiiiag 8 68 g sun
Cubic meétres PR I e e e
»»  yards SR | Monge .- FSiiiEspiip

Ex.—To 50 litres on A set 11 impl. galls. on B (see
above), then over any number of galls. on B read
litres on A4, or vice versa,
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a X b
VII e —
Set con B to a on 4, read x on 4 opposite b on
Another way (back face).—Set @ on B to b on .
and under ¢ on 4 read x on B.

o ¥ bR

VIII S

Set b on C to c on A, and under ¢ on 4 read
xon B,

IX (%)zzx

Set b on B to a on 4, and over 1 on B find
guotient on 4 and over same number on B, read z
on 4 (or over same number on C, read & on B)

X (& X )2 =z

Set 1 on B to @ on A and over b on B find product
and over same number on (' read & on 5.

s
AN S e x
XAT: B

On back face set @ on C'to1on 4, and under b on
A read x on B, e
N/ a =X

XII
Under ¢ on B read x on C.
80
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Ex.—Find the centrifugal force of 40 lbs, making
130 rev. per minute in a circle of 2 ft. radius.

2933 :

Set 2,933 on B to 40 1bs. on A. Now bring cursor
to 130 rev. on (. Set1on B to cursor, and over 2 ft.
on B read 461 1bs. eentrifugal force on A.

Temperature.
To convert Cent. to Fah. Set 10 on A to 18 on B
and add 32 toreading on B opposite Cent. reading

on A.
To convert Fah. to Cent. Subtract 32 from Fah.
and read Cent. on 4 oprosite this figure on 5.

FOREIGN MEASURES.
The Metric System. : :
This system is now adopted in Austria, Germany,
Greece, Holland, Italy, Norway, Portugal, Spain,
Sweden, and Switzerland.

Lineal—

Millimétres 635 4 | Millimétres .. 76 A

16th inches.. 40 B | Inches.. e Ce

Millimétres .. 635.4 | Centimetres .. 76 4

StHanehes: ..« 207 bl dmehespen= & wr 300k
vird s

A few Equations which can be solved by the Cal-
culator in one setting.
Use front face unless otherwise specified.
I axb=x et
; o« on A, read x on 4 opposite b on b.
fiea:olﬂge?“ guﬁ; (back fuce)—Set @ on A to b on B,
read « on A, opposite 1 on B
o

11 7= :
Set b on B to ¢ on A, read x on 4 opposite 1 on B.
Another way (back face)—Set 1 on B toaon 4,
read « on A opposite b on B.
IIL a2 Xb=2x

Set @ on O to 1 on A, and under b on 4 read
xon B.

v aXbXe=x

On back face seba on B to b on 4, and on Sront
Jace under ¢ on A read x on B.

V ...2-.: X

Set ¢ on C'tobon 4, and over 1on B read xon 4.

i \/ @R b=z =
On back faceset won C to b on A, and on front
face under 1 on A read x on C.
79

XII1 a4 =x
g On back face under @ on B read x on C.
X1V ' e
b

Set ¢ on B to b on A, and under 1 on A read
x on C.

= —
XV L
b
On back face set eon B to 1 on 4, and under b on
A read dividend on B, and the root or x on C.

XVI ‘\/ apab 4 etk
On back face setbaon B to b on A4, and on front
face under ¢ on A read x on C.

Vexy—as

XVII

Set @ on € to 1 on 4, and under b on 4 read
zon C. S o
XVIII Va. Xb=ux

On back faee set @ on B toDon 4, and under 1 on

A read x on C.
81 G




Vc¢xb=x

XIX

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

2z on C.

XX ',\/a-xb
=%
C

On back face set @ on B to b on 4, and under
4 find dividend on B and under same numlll)(eilofaoﬁ
front face read x on C,

8 Jaxb
=

¢

XXI

On back face set ¢ on B to b on
¢on A read xon C. &

XXII

Set g on C'tobon 4, and ;
A read z on C. on back face under 1 on

—

XXIII @« N b

Under b on B find the root, then on buck face set
this Ig’lmber on B toaon A4, and under ¢ on A read
x on B,

XXIV Quadratic (back face).
Ex—X? +4X=+21

Set1 on B to 21 on A. Read the roots where-the
difference of the figures on 4 and B = 4.
The roots are 4 7 and — 3, or — 7and + 3.

Ex—X +5X=-6

Set1on Bto6on 4. Read the roots where the
sum of the figures on 4 and B = 5.
The roots are —3 and - 2 or + 3 and + 2.

Note.—If the R.H. side is + the roots will have
oppusite signs and the difference must be taken in
reading the * Calculex ™ The sign of the lesser is the
same as that of the co-efficient of ** X.” If the R H,
side is — the roots will have like signs, either both +
or both —, hence the sum is taken in reading the
¢ Calculex.” The sign is opposite to the co-efficient
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