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THE >W&G <

“"DUALFACE” MODEL 443

ARTILLERY SLIDE RULE

As in other >W & G< DUALFACE Slide Rules, this
Model 443 Artillery 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 considerable
research 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.

Should adjustment of the tension on the slide become neces-
sary, loosen slightly the screws at both ends of the stock,
make the adjustment and tighten screws, 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 : 25 X3 =75

Set 1 on the C scale to 2-5, i.e., 25 on the D scale, and move
the cursor hair line along to 3 on the C scale, and read off
the answer 7-5, 7.e., 750 on the D scale.

It will be noted that 25 as marked on the rule can represent
2-5, -25, 25, 250 or any other number which, multiplied or
divided by 10, or a multiple of 10, gives a result of 2-5.

This principle applies to all numbers on the 4, B, C, D, or
Reciprocal scales, so in all further examples on these scales
only the actual number in the problem under consideration
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will be mentioned, it being understood that the position of
the decimal point is ignored as far as the location, or reading
off, of the number on the scale is concerned.

ExAmMPLE: 1-8 %55 = 99

Placing 1 of the C scale on 1-8 of the D scale, and bringing
the hair line along to 55 on C, read off the answer 9-9 on D.

It becomes apparent now that had the multiplier been,
say, 7, the answer could not have been found on the D scale
with the rule in its present setting. There are two methods
of overcoming this seeming difficulty. Firstly, the problem
could have been worked out on the A and B scales, following
the same method as above, i.c., place 1 of the B scale on 1-8
of the 4 scale, and read off opposite 7 on the B scale the answer
12-6 on the A scale.

The other alternative would be to place 10 on the C scale
over 1-8 on the D scale, realizing that now 1 on the C scale is
also over 1-8 on an imaginary continuation to the left of the
D scale, so that coming along to the multiplier, 7, on the C
scale, opposite this on the D scale is the answer of 12:6.

It will be seen that problems of multiplication can be solved
on either the 4 and B or C and D scales, but, whereas in using
A and B a resetting of the slide is avoided, this fact is com-
pensated for in using the C and D scales, by the greater
measure of accuracy made possible by the broader spacing of
the logarithmic unit.

The location of the decimal point in either multiplication
or any other type of problem, can usually be determined by
mentally converting the problem into round figures and
applying simple arithmetic.

DIVISION
ExaMpPLE : 87525 = 35

Set the hair line to 87-5 on the D scale, and bring 25 on
the C scale to correspond with it, and on the D scale opposite
1 on the C scale is the answer 35.

4]

S >

415 = 82

Having made the appropriate settings, 5 on the C scale to
41 on the D scale, it is noted that 1 on the C scale is beyond
the graduations of the D scale, but whereas in multiplication
a resetting of the slide is necessary, in division simply read
off the answer on the D scale under 10 on the C scale, 7.c., 8-2.
Obviously, this 10 bears exactly the same relation to the D
scale as the 1 on the C scale does to an imaginary extension
to the left of the D scale.

EXAMPLE :

COMBINATION OF MULTIPLICATION AND DIVISION

656 % <048
P = -856
EXAMPLE : 363 5
Set the hair line to 656 on the D scale and bring 3-68 on
the C scale to correspond with it, then transfer the hair line
to -048 on the C scale ; and opposite this point on the D scale
is the answer -856.

45-5 x 36 x-95
. . — 602
EXAMPLE : — 38563 6-0

Set the hair line to 45-5 on the D scale and bring 38 on the
C scale to correspond with it, then transfer the hair line to
36 on the C scale and the first portion of the problem, z.e.,

45-5 x 36
38

is thus completed. Then divide this by 6-8 by bringing §-8
of the C scale under the hair line. The last multiplication is
automatically performed and the answer (6-02) is found on
the D scale corresponding with the last multiplier 95 on the
C scale.

The A and B scales can, of course, be used for these
problems combining multiplication and division.
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SQUARES

The square or square root of a number can be obtained by
a simple method due to the fact that the A and B scales
consist of two logarithmic units, whereas ¢ and D have
only one.

By logarithms #® = logn + logn or 2logn. Thus the
square of any number on the C or D scales is found directly
above it on the B or 4 scales respectively, and, of course, to
obtain this direct reading the hair line is used.

Thus to find the value of 142 place the hair line over 14
on the D scale and the answer 196:0 will be found on the A
scale, corresponding with the hair line.

To find the value of 572, place the hair line over 57 on the
D scale and read off the answer 32+5 on the 4 scale.

Or to find -0292 set the hair line over 029 and read off the
answer -000841.

The solution of such problems as (256 x 3-1)2 is accomplished
at a single setting by the following method.

Set 1 on the C scale at 2:56 on the D scale and, with the
hair line at 3-1 on the C scale, read off the answer 63-0 ,on
the 4 scale. ;

SQUARE ROOTS

To obtain the square root of a number the procedure is,

of course, just the opposite to that of obtaining the square,
the reading being taken from the A scale down to the D scale,
or the B scale down to the C scale with the aid of the hair
line. One of the most important factors in taking a square
root of a number is to place it in the correct section of the
A or B scales.

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

In extracting the square root it would be correct to place
6-5 in the first section of A, 65 in the second section, 650 in
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the first section, 6500 in the second section, and so on.
The following set of rules are to be applied :—

1. If the mumber be more than unity, mark off the digits in
pairs to the left of the decimal, and if the number be less than
unity, mark it off to the vight of the decimal. Thus 1'01'05-6 or
-56'47'2.

2. Should the left-hand side group consist of only one signifi-
cant figure as 1’01056, use the first section of A.

3. Should the left-hand side group consist of two significant
Jigures as -56'47'2, use the second section of A.

4. The square voot of a number above unity will have as many
whole numbers as there ave groups of two, or parts of groups
contained in the original number, and the square oot of a number
below unity will have as many noughts immediately Sollowing
the decimal point as there are groups of moughts immediately
Jollowing the decimal point in the original number.

EXAMPLE : 1/4330-0=65-8

Mark it off thus, 43'30-0, and as the left-hand group consists
of two figures—43—therefore, by rule 3, set it on the second
section of the A4 scale as 43-30 ‘and on the D scale read off
658 ; as there are two groups to the left of the decimal, the
square root will have two numbers to the left of the decimal
(rule 4) or 658,

CUBES

The cube of a number can be found by using the 4, B, C, D
scales, but there is a more simple method by utilizing a special
scale, graduated into three logarithmic units.

ExaMpLE : 1-8% — 5-83

Place 1 of the C scale on 1-8 of the D scale and the hair line
at 1-8 on the B scale; and opposite this on the 4 scale will
be found the answer 5-83. Obviously, what has been done is
to square 1-8 and multiply the answer by 1-8.
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However, by using the special scale (Cu), cubes or cube
roots can be solved with a single sctting of the hair line.

Thus to find 143 set the hair line to 1-4 on the D scale and
read off 2744 on the Cu scale.

ExAMPLE : 4103 = 69,000,000

Set the hair line at 4:10 on the D scale and read off 69-0
on the Cu scale.

CUBE ROOTS

_ In extracting the cube root of a number it must be placed
in the correct one of the three logarithmic units which form
the Cu scale.

1. If the number be more than unity mark off the digits in
threes to the left of the decimal, and if the number be less than
umty mark it off in threes to the vight of the decimal.

2. Should the left-hand side group consist of only ome signifi-
cant figure as 1'456-8 or <005'689, set it on the first section of the
Cu scale.

3. Should the left-hand side group consist of two significant
figures as 14'568-0 or 056’890, use the middle section of the
Cu scale.

4. Should the left-hand side group comsist of three significant
Sigures as 145'680-0 or -56890, use the third, or right-hand,
section of the Cu scale.

5. The cube root of a number above unity will have as many
whole numbers as there are groups of three, or parts of groups,
contained in the original number to the left of the decimal point,
and the cube root of a number below wnity will have as many
noughts wmmediately following the decimal point as theve are
groups of moughts immediately following the decimal point in
the original number.

ExaMpLE : ¥58411-0—38-8
Mark it off thus, 584110, and as the left-hand group
(8]
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consists of but two figures—58—set the hair line over 58-411
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 groups to the left of
the decimal, the answer is 38-8 (rule 5).

ExaMPLE : 17-000055=-038

Mark it off -000'055. By rule 3 use the middle section of
the Cu scale and obtain a reading on the D scale of 38, which,
by rule 5, becomes 038, as there was one complete group of
noughts immediately following the decimal.

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 952, actually 00952,
is the answer required.

The value 372 is obtained by setting the hair line over # on

the Reciprocal scale, and the corresponding value on the B
scale is the answer required.

EXAMPLES : ;—z = 250 %z |
1 _ -0008 L 250,000
3522 0022 = Y

1
The value vn is obtained by setting the hair line over »

on the B scale (in accordance with rules 2 and 3 Square Roots),
and reading off the answer on the Reciprocal scale.

1
m_13-37

ExampLE :
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By rule 3 on Square Roots, place the hair line at 56 on the
B scale, and on the Reciprocal scale read off 1337.

In finding the value of ;:5 and also 47/1”:, care must be

taken to have the slide so that numbers on the C and D
scales coincide.

To obtain the value % it is only necessary to place the

hair line over # on the Reciprocal scale and read off the answer
on the Cu scale.

EXAMPLE : -4, = 064

Setting the hair line over 25 on the Reciprocal scale, read
off 64 on the Cu scale.

1 . .
The value 3 — 1s found by setting the hair line over # on
the Cu scale, and the corresponding value on the Reciprocal
scale is the answer.

- l — .
ExampLE : Voss = 2164

By rule 3 on Cube Roots, place the hair line over 985 in
the middle section of the Cu scale, and on the Reciprocal
scale read off the value -2164.

EXAMPLE : \3/—]773 = 1-09

By rule 4 on Cube Roots, use the right-hand section of
the Cu scale, and solve by the same method as the example
above to arrive at the answer of 1-09.

LOGARITHMS

Bring the hair line over the number on the D scale and read
off the logarithm under the hair line on the L scale. This
scale gives only the mantissa of the logarithm, the character-
istic being determined in the usual way.

Thus to find the logarithm of 54-8, set the hair line to 548
[10]
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on the D scale and on the L scale read off 739. The logarithm
is thus 1-739.

It will be seen that to find the mantissa, the decimal point
in the original number is ignored as when tables are being
used. Should antilogarithms be required, the procedure is to
read from the L scale to the D scale.

INVOLUTION

Using logarithms and calling the answer 2.
log x* = log x X a
= log 2
Thus z = antilog (log x X a)

Find the logarithm on the L scale of x on the D scale, and
transfer this, with the correct characteristic to the D scale.
Multiply by a on the C scale and read the product on the D
scale. Set the mantissa of this on the L scale and find the
antilogarithm on the D scale. The characteristic then deter-
mines the location of the decimal point.

ExaMPLE: 3%5 = 140-3

log 3 = -477 (characteristic is 0)
0-477 x4-5 = 2-147
antilog 2-147 = 1403

EVOLUTION

To find the value \”/x_ the logarithm of x is first found on
the L scale and transferred with the correct characteristic to
the D scale. It is divided by a4 on the C scale and the quotient
is read on the D scale. The mantissa of this is set on the L
scale and the antilog is found on the D scale. The character-
istic then determines the location of the decimal point.

Exampre: " V/3000—=3-49
log 2000 = -301 (Characteristic 3)

3-301
o5 — 043
antilog of 0-543 = 349
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TRIGONOMETRICAL PROBLEMS
On the reverse side of the rule are a number of scales designed
for the solution of trigonometrical problems.

For the ascertaining of natural sine and tangent ratios
are four scales, one adjacent pair being for sine, and the other
for tangent values. Readings are obtained by moving the
hair line to the angle and noting the corresponding value.

ExampLE : Sine 55° = ‘819 Tangent 27° = -509

The construction of these scales is such that accurate
readings can be obtained without difficulty.

For the solution of triangles, the Angle 1, Angle 2 and
Range scales are used. The formula involved being :

A B _ C N
Sina  Sind  Sinc N

1. When two sides and one angle (not the included one) are
known.

ExamMpLE: A = 4000 yards. B = 900 yards. a = 70°
Set 70° on the Angle 2 scale over 4000 on the Range scale,
and corresponding with 900 is angle b, 12° 12’, therefore

angle ¢ is 97° 48’. Place the hair line over this, and read
off C as 4217 yards.

2. When two sides and an included angle are known.
ExamMpLE : A = 1200 yards B = 4000 yards ¢ = 78°

Mark with a pencil on the Range scale the two known sides,
1200 and 4000, then move the slide into such a position that
the total of the angles opposite the marked points equals
102° (180—78)° and ascertain that & is 84° 40', a is 17° 20’
and C is 3930 yards.

3. When one side and two angles are known.
ExamMPLE: A = 2400 yards b = 75° ¢ = 65°

Therefore a = 40°. Set 40° over 2400 and opposite 75°
read off B as 3606 yards and opposite 65°, C as 3380 yards.
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A similar problem involving the use of the Angle 1 scale
would be: A =95 yards & = 120° ¢ = 55°

Therefore @ = 5°. Set 5° over 95 and opposite 120° read
off B as 944 yards and opposite 55°, C as 893 yards.

4. When, of a right angled triangle, one side and the opposite
angle are known.

ExaMPLE : A = 9500 yards a4 = 65° ¢ = 90°
Set 65° over 9500. Opposite 90° read off C as 10,485 yards
and oppostte 25° read off B as 4430 yards.

CONSTANT MARKS

In connection with the trigonometrical functions of a slide
rule are what are known as gauge marks or constants, “w,”
“M,” “C,” and “CL”

7 is, of course, a very frequently used value when solving
problems on circles. The mark on the A scale can be made
very useful in the following manner.

Set the 1 of the B scale under the = on the A scale, and with
the rule thus set, the 4 and B scales form a table of ratios
between circumferences and diameters, also the scales 4 and C
form a table of ratios between areas and radii.

The constant “M” on the 4 and B scales signifies the recip-
rocal of w, 0-318, and is useful on occasions in that it saves a
setting of the slide.

Either of the constants “C” or “C!”’ can be used for ascer-
taining the area of a circle when the diameter is known.

This is done by setting “C” or “C!” on the C scale over the
known diameter on the D scale, and on the A scale corre-
sponding with either the 1 or 10 on the B scale, depending
whether “C” or “C'” was used, will be found the area required.

The constant Y on the C and D scales is for conversion of
yards to metres or, of course, metres to yards.

Set the Y constant on the C scale over the right hand index
of the D scale and the C and D scales then form a table of
ratios between metres and yards.
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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

various phases of slide rule manipulation

Obtainable at all Stationers and Booksellers

PRICE: 2/6
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DRAFTING MACHINE SCALES
NAVIGATIONAL COMPUTERS
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Fan Protractors, etc.
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RECORD PROCESSING CO. PTY. LTD.
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Obtainable at all Stationers and
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PONSFORD, NEWMAN & BENSON PTY. LTD.
ALL STATES
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