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As in other >W & G< DUALFACE Slide Rules, this
Model 454 Artillery and Survey Slide Rule has all of the
graduations and figures uniformly engraved on_polished
xylonite surfaces with hair line accuracy throughout and
filled with special enamel.

The layout of the scales is the outcome of considcrable
rescarch in order to make available a rule that will assist in
ordinary mathematical calculations and also render possible a
quick solution of triangles such as in artillery or surveying.

Shoutd adjustment of thetension on the side become ncccs-
sary, loosen slightly the screws at both ends of the stock,
makc the zd]llslm:m and tighten mm, making quite sure,
however, of the perfect line-up of scales A & D. The con-
struction of the cursor permits adjustment of the hair line in a
similar manner.

MULTIPLICATION
EXAMPLE : 26X3 = 76
Set 1 on the C scale to 25, i.c., 25 on the D scale, and move
the cursor hair linc along to 3 on the C scale, and read off
the answer 75, i.c., 16 on the D scale
I( wlll be noted that 2:5 as marked on the rule can represent
, 250 or any other number which, multiplied or
dmded by 10, or a multiple of 10, gives a result of 25.
Thxs pnnclple aprphu to all numbers on the 4, B, C, D, or
s, 50 in all further examples on these scales
only the zcllnl - b o e problem under consideration
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will be mentioned, it being understood that the
the decimal point is ignored as far as the Jocation, or wulmg
off, of the number on the scale is concerne

ExaMPLE: 18X56 = 99
Iacing 1 of the C scale on 18 of the /) scale, and bringing
the hair linc along to 545 on C, read off the answer 90 on D,

1t _becomes apparent now that had the multiplier been,
7, he answer conld not have beon found on the 1 sca
its present sotti

reoming this seeming difficulty. stly, the problem
could Tiave been worked ot on the 4 and 1 siles, following
the same method as above, i.., place 1 of the 3 scale on 18
ofthe A scale,and read off opposite 7 on the 5 scalo the answer
125 on the A scale.

The ather altemative would be to place 10 on the C scale
over I8 on the D scale, that now 1 on the C scale is
also over 1-8 on an lmaglnary eontinnation to the Ieft of the
1) seale, so that coming along to the pltplcr, 7, on the C
scale, nmmﬂlz this on the D scale i the answer

Tt that problems of multiplic:
o either the A and B'or C and D scaes. but, whetens in wsing
A and B a resetting of the slide is avoided, this fact s com-
pensated for in using the C and D scales, by the greater
Teasure of accuracy made possble by the brouder spacing of
the logarithmic unit.

“The location of the decimal point in cither mltiplication
or any other type of problem, can usually be d
mentally converting the problem nto round ﬁgums and
applying simple arithmetic.

be solved

Set_the bair line to 87-5 on the D scale, and bring 25 on
the € seale to correspond with it, and on the D scale opposite
1 on the C scale s the answer

l‘]

Exawpie: 415 =82
ving made the appropriate settings, 6 on the C scale to
P le, it Tomoted that 1 01 the C scale is beyond
the mdmum St the ) seal, ot whercas i ‘multiplication
a reetting of the slids i neccssary, in divison simply read
off the answer on the :ale under 10 on the C scale, i.c., 8-2.
Obviously, this 10 bears axactly tho same relation to the
scale as the 1 on the C scale docs to an imaginary cxtension
to the left of the D scale.

COMBINATION OF MULTIPLICATION AND DIVISION

. 856x018 _
Exaupie: —pro— = 856

Set the hair line to 650 on the 1) scale and bring 368 on
the C scale to correspond with it, then transfer the hair line
to 48 on the C scale ; and opposite this point on the 1) scale
is the answer -850.

455x33x05 _ o0

EXAMPLE : —gere

Set the hair linc to 455 on the D scale and bring 38 on the
C scale to correspond with it, then transfer the haic line to
36 on the C scale and the first portion of the problem, i..,

455 %36
38

is thus completed. Then divide this by 6:8 by bringing 08
of the C scale under the hair line. st multiplication is
automatically performed and the answer (:02) is found on
the D scale corresponding with the Jast multiplicr -95 on the

The A and B scales can, of course, be used for these
problems combining multiplication and’ division.
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SQUARES
The squarc or square root of a number can be obtained by

a simple method duc to the fact that the A and B scalcs

consist of two logarithmic wnits, whercas C and D have

only one.

arithins #? —

logn | logn ar 2logw. Thus the

or D) seales is found directly
nd, of course, to
1

ine over 14
on the A

corresponding
findd the value of 672, place the [ — 6'7 on the

D scale and read off the answer 32:5 on the A sca

Or to find -020% sct the hair line over 029 and e oft the
answer K841,

The solution of such problems as (2456 x 31)2 is accomplished
single sctting by the following method.
ale at 2:50 on the 1 scale and, with the
* seale; read off the answer 630 on

the € sc
1 on the

SQUARE ROOTS
To oltnin the square oot of  wamber the peocodure i,
of comrse, gppesite to that of obtaining the square,

m to the D scale,

the reading being taken from the
e e ot e sl with the i o th hage
I One of the most important factors in taking a squ
1ot of & number is to place it in the correct section of the
Aor B scales.

Whereas the square of, say, 6-5 is the same as the square
of 65, cxcopting for the location of the decimal point, the
saquare roots of 66 and 65 are vastly different.

In extracting the square root it would be correct to place
5 in the first section of A, 65 in the second section, 660 in

[C]

the first section, 6500 in the second soction, and o on.

The following sct of rules are to be applied :—

1. If the wumber be more than wnity, mark off the digits in
pairs lo the left of the decimal, and if the number be less than
wnity, mark i off {0 the right of the decimal. Thus VOU056 or
HEATE.

4 e et side gronf consistof oul one signifi-
cant figre as V1050, use the fi Jirst section of A
2. Skt the lfi-hand side group consil of teo siguifieant
figures as -BWAT'2 use the second seetion o
of o muler abone wnisy wil have s many
s groups of two, or parts of groups
contained in the origimal i, and he sqiare s of & ntomher
below unity will have as many noughts smmedsately following

the decimal point as there are groups of nowghts mmedialely
Jollorwing the 2ectma potne i the orlginal mtmmber.
ExaupLe: 4/3330-0=65-8

Mark it off thus, 433040, and as the loft-hand group consists

of two figures—43—therefore, by rule 3, sct it on the second
section of the A scale as 4330 and on the 1) scale read off
8 28 there arc two gronps 1o the It of the decimal, the
square root will have two numbers to the left of the decimal
(rule 4) or 65-8.

CUBES
The cube of a number can be found by usmg the A, B,C, D
scales, but there is a more simple method by utilizing a special

scale, graduated into three logarithmic units.
ExampLr: 1-8% = 683

Place 1 of the C scale on 148 of the ) scale and the hair line
at 1-8 on the B scale ; and opposite this on the A scale will
be found the answer G81. - Obviousy, whit has been done is
to square 18 and multiply the answer by 1-
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However, by using the special scale (Cu), cubies or cube
rools can be solved with a single sctting of the hair line.

Thus to find 14* set the hair line to 14 on the D scale and
read off 2744 on the Cu scale.

XAMPLE ;4109 = 60,000,000
line at 4-10 on the /) scale and read off 690

the b
on the Ce scale.

CUBE ROOTS

Tn extracting the cube root of a number it must be
in the correct one of the three logarithmic units which form
lhr Co scale.

1 the mimber be more than unity mark of dhe digts in
PRl Ieft of the decimal, and if the wumber be less than
ity mark it off in thres fo dhc right of the decimal.

2, Should the lef-hand side growp consist of only one sigif-
cant /igm as 1'456'8 o -005'68Y, sct it on the first section of the
Cu

3. smu the left-hand side group consist of Lwo significant
Sfigures as 18'6080 or 060800, wse the middle section of the
Cu scale.

. Should the left-hand side group consist of three significant
Sigures as 45’0804 or 508", usc the third, or right-hand,
Section a/ the Cu sc
. The cubs roof of & mumber above wnity will ave as many
whale wumbers as there are groups of three, or parts i{‘fmpl
contained in the original mumber Lo the left of the deciy
and the cube roo o 1/ a umm el unity wil have as many
nowghts immediately ¢ decima

nonghts «nmmmn- Jolloreing the et it in
the original wumber.

Exawris: VGBI 0=38-8
Mark it off thus, 58'4110, and as the left-hand group
1l

consists of but twn figures—iB—set the hair fine over FR-411
on the middle section of the Cu scale (rule 3), and on the D
scale read off 388,

As there are two groups or parts of Frous to the left of
the decimal, the answer is 388 (rule

Lxampie:  V000065=-038

Mark it off 000055, By rule 3 nse the middlc section of
e Cuscal and obtain  reading on the 1) scle of 4, which,
038, as there was one complete group of

o 1.

noughts

RECIPROCALS

The value £ can be obtained by a single setting of the hair
line_over # on the C scale, the corresponding value on the
Reciprocal scale being the answer required.

ExampLe : The reciprocal of 105 = -00952

Set_the hair line over 105 on the C scale and the corre-
sponding value on the Reciprocal scale of 962, actually 00952,
s the answer required.

The value } is obtained by setting the hair line over  on
the Reciprocal scale, and the corresponding valuc on the B
scale is the answer required.

EXAMPLES : z_' =250 %, =11

1 »
o = 250.000

The value 7,% is obtained by setting the hair line over n
on the B scale (in accordance with rules 2 and sqllc re Roots),
d reading off the answer on the Reciprocal scale.




the biair fine at 56 on the
ale read off 1337
care must be

e 3 on Square Roots, p:
“and on the Reciprocal

ng the value of %

In M
aken to liave the slide o 0

seales coincide.

To obtain the value 4 it is only nccessary to place the
it line over # on the Reciprocal scale and read off the answer
on the Cu scale.

t numbers on the € and 1)

Fxan

R
Scting the i line over 26 en the Reciprocal sl read

off 64 on the Cn
The value {,4= is r,..mu Ty setting the hair line over 7 on

the Cn seale, 1|\(| the corresponding value on the Reciprocal
e is the answer

ExaMpie: s = ‘2104

Ry rule 3 on Cube Rmu. place the hair Jine over 085 in
the ‘middle section of the Cie scale, and on the Reciprocal
seale read off the value -2164.

ExawPLE: ke = 100

Ity rule 4 on Cube Roofs, use the right-hand section of
the € scale, and scive by the same method as the example
above to arrive at the answer of

LOGARITHMS

Bring the hair line over the number on the D scale and read
off the logarithm under the hair Jine on the L scale. This
seale gives only the mantissa of the 1ogannun the character-
istic being determined in the ustial w

Thus to find the logarithm of 54- s, sc( the hair line to 548

1o}

the ) seale and on the L scale read off 739, The logarithm
is thus 1 N

T8 wil b seen that Lo i U maniea, the deciiml point
al number s ignored as when tables are being
hould antilognrithing bo required, the rocedure in 15
read fhom the L scale to the 1 scale

INVOLUTION

Using logarithms and ealling the answer 2.
log xxa
Jogr 3

Thus 2 = antilog (log x X a)

Yind the logarithn on the I seal of £ on the 12 sale, and
transfor thi the correct characteristic to the 1) scale.
Multply by ’on the C seale and read the prodct on the )

the mantissa of ! the L scale and find the
mmluwm.m e 1 scnle. The charactecistic then doter-
e location of the dmmal point
ExAuru: 345 = 140-

3 477 (rlmnctcn:hc is 0)
0477 x45 =
antilog 2:147 uo 3

EVOLUTION
o find the value /3, the logarithm of x is frst found on
the L scale and transferred with the correct characteristic to
e D scae, Tt dividec by o o the C sl and the quotient
is read on the 1) scale. The mantissa of this is sct on the L
scalc and the antlog is found on the 1 scale, The claracter-
istic then determines the location of the decimal poi
Exaueis: “3/2000—3-40
log 2000 = -301 (Characteristic 3)
3 L T
anhlog of 0543
m

349



For_full instructions in_the use of
Slide Rules we_recommend

SLIDE RULE
MANUAL

By B. A. SIMM

The study of this text book will enable
you to derive the maximum assistance
from your slide rule, It is written in a
manner easily understood and contains

illustrations, examples and exercises on

un phases of slide rule manipulation

.

Obrainable at all Stationers and Booksellers

PRICE: 2/6

In od among the Precision Instruments mow I

ing manufactured

>W&G <
are
MODEL 421 SLIDE RULES
» 432 DUALPACE COMPREUENSIVE:

443 ARTILLERY SLIDE RULES
_RAPINCAL FIRING TABLE SLIDK N
PILOT BALLOON SLIDE RULES

A full range of
CIRCULAR AND SEMICIRCULAR CELLULOID
PROTRACTORS

DRAFTING MACHINE SCALES
NAVIGATIONAL GOMPUTERS
ARTILLERY FIRE CONTROL INSTRUMENYS
MILITARY PROTRACTORS
Douglan, Mark 1, Mark HI Special, Mark IV,

Fan' Protractors, o

>W&G <
RECORD PROCESSING CO PTYA LTD.
At of Walte & Gilie e
Obtainable t ol Stationers and
Drawing Instrument Suppliers
Distributing Agents
P JNSFORD, NEWMAN & BENSON PTY. 1.TD.
AL STATRS

.
Where Accuracy is Desired
>W&G <

Instruments are Regquired




