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MAXIMATOR EXTENSION SCALE

This scale is intended for quick and accurate calculations by the logarithmic method. By its use logarithms of numbers can
be read quickly to the 4th or 5th place, thus avoiding long and tiresome references to logarithm tables and interpola.ad
figures.

The scale is read upwards from the bottom to the top, the green portion giving the mantissa corresponding to the num-
ber itself on the white portion.

Any figures may be multiplied together by reading off their respective logarithms from the green scale opposite to their
values on the white scale, and adding the logarithms together on the Addiator on the back of the slide rule.

The resultant is the log of the desired answer, of which the value can be read off on the white scale against the resul-
tant log on the green scale.

Division is done by subtracting the log of the divisor from the log of numerator and reconverting the resultant log in the same
way. In this process no notice is to be taken of negative results as the right mantissa always shows up automatically
in the round openings in the centre scale of the Addiator.

Example: | 4738 | + [4144] -
29,775 X 2,5965

12,513
- [o]

The framed figures-are the mantissa correspohdiqg to the numbers of the example.
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LASTELL Precision Slide Rules

are the result of many years experience, a culmination of the skilled workmanship of men with long training;

the rules are unsurpassed for precision and

CASTELL PRECISION Calculating Rules with celluloid facings

embody in their construction metal strips inserted in the stock and the slide which ensure the rule maintaining
its true position. Moreover should the rule become warped by some unusual cause, these metal inserts permit
pressure to be applied to the rule thus ensuring that the stock and slide be returned to their original position
of complete agreement.

Furthermore in order to ensure the slide is held ﬁl:mly, yet still permitting the even movement so essential
" for rapid and accurate calculation with the rule, A. W.Faber-Castell Precision Calculatmg Slide Rules are fitted
with a lateral Steel Spring Base.

Steel Base Patent Nr. 10 713

|
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The base of the rule is constructed in two parts, the stock being united by the lateral steel spring plates
which have the effect of gripping the slide evenly throughout its length.

This arrangement reduces the possibility of any warpage due to atmospheric or temperature changes and
under normal working conditions ensures a most satisfactory working of the slide rule.

All celluloid scales on the rule have mathematically exact engraved hair line divisions.
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AW.FABER-LRSTELL, STEIN near Nuremberg
London Aéency: BERRICK BROS. LIMITED 17, Bury Street, LONDON, E. C. 3.

Treatment of Slide Rules

Slide rules should be kept in a dry, but not warm, place and particular attention should be paid to the
necessity of keeping them away from dampness and the sun’s rays.

When used in a very damp atmosphere it may be advisable to apply very small particles of vaseline or pa-
raffin wax to the slide and its guides. If the lubricants are applied sparingly the treatment can be repeated from
time to time but over-greasing must be avoided at all costs as this will merely tend to clog the slide in the ’
stock. i

Slide Rules that have become soiled with constant handling should be cleaned with a soft rag lightly moi- |
stened with petrol. Any spirits which dissolve celluloid should be avoided. ‘
Instructions ‘

A brief yet basically adequate instruction booklet is supplied free with every rule when sold.

The text and examples are the* sole property of the firm of
AW FABER-LASTELL ‘ :
and must not be re-printed or copied in any way.




Instructions for the Use of the Regular Scales

Introduction

With the aid of the Calculating Rule, multiplication and division can be effected with a sufficient degree of
accuracy for most cases occuring in practice, while various other, and frequently rather complicated calcula-
tions, can be made quickly and with certainty. In addition, an entire series of algebraic, trigonometric and
technical calculations can be carried out with the aid of the instrument, so that the Calculating Rule has now
become indispensable to the student, engineer and the practical man.

The following brief instructions only indicate the fundamental calculations which can be carried out with
the Calculating Rule. For special study the guide issued in book form is recommended; this contains numerous
examples, with figures, furnishing an excellent introduction to the practical application of the Calculating Rule.

Definitions

In the following instructions, the several parts of the Calculating Rule will be briefly referred to as follows:
— The two parts firmly connected with each other are the “rule”; the part movable in the rule is the “slide”,
and the sliding perspex plate with a line across it, is the “cursor”. —

For convenience, the scales are described by different letters.

The main scales are called A, B, C and D. °

The back of the rule body is cut away at each end to expose a portion of the slide and on the edge of this
slot a special line is marked. This is the index line for use with scales, S, S-T, T and L. The left-hand end of
the slide on rules 1/98, 4/98 and 67/98 is fitted with two short pointers for reading scales W and V.

The scales of the calculating rule represent the logarithms of numbers from 1 to 10 (Cr, C and D), from 1 to
100 (A and B), from 1 to 1,000 (Cu), also the trigonometrical functions, sine (S and S-T) to 90°, tangents (T and
S-T) to 45° as lengths. An evenly divided scale (L) permits the reading of logarithms and antilogarithms.
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The reciprocal scale (Cr) corresponds to scales C and D, but is arranged along the middle of the slide and
runs from right to left.

A portion of the log-log scale (LU) is placed on the upper edge of the rule face, the continuation (LL) being
on the lower edge.

The W and V scales are along the centre of the rule under the slide,, These are special scales used in elec-
trical calculations and only found on certain models.

Multiplication and division can be carried out on the upper scales (A and B), as well as on the lower scales
(C and D). On the upper scales the distance from 1 to 10 is equal to that from 10 to 100, and the entire length
from 1 to 100 is equal to the length from 1 to 10 on the lower scales. Consequently, the accuracy of the rea-
ding is greater by one decimal place on the lower scales than on the upper ones. The A and B scales should be
used chiefly where great accuracy is not important, or for combined multiplication and division.

In order that there should be no misunderstanding of the settings, the different portions of the scales are
shown in the following figure.

Left extension. Lefthand scale. : Righthand scale, Right extension.
r o
- 079-1 == 1-10 4 10-100 ——=f=100-128+}
070-T —— 1-10 ————f——— 10-100 ———=100-128-+{
11210+ 10-1 f-1-08 o
e 089-1 —f 1-10 -1=10-112 ]
- 089-1 b= 1-10 wl10-112+1
Left extension. : Lower scale. Right extension.
Fig. 1




A setting could be made on the A or B scales, for instance, at 0-89 on the left-hand extension, 8:95 on the

‘left-hand scale, 89-5 on the right-hand scale, or 111-2 on the right-hand extension. No matter is used, it has no

bearing on the decimal point. The settings on the lower scales are made in a similar manner.

Number of Places in Result

In nearly all cases the number of figures in the result will be known -beforehand and consequently only
the numerical values come into question in these cases.

Multiplication

Two numbers are multiplied together by adding the distances corresponding to the numbers on the
rule and slide.

Example, Flg 2: 6X8-h =31 6 21 35
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Fig. 2

Set 1 on scale B under 6 on scale A, place the cursor line over 35 on scale B, and read the product, 21, on
scale A under the cursor line.
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The following example can be worked in the same manner on-the lower scales
Example Flg 32 2°6X3 = 7-5.
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Fig. 3

Working on the lower scales it will be found that sometimes the second factor in multiplication problems

falls beyond the end of the rule. In this case set C 10 over the first factor, draw the cursor line to the second
and read the result under the cursor line,

Example Fig. 4: 7-5X4-8 = 36.
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As will be evident from these examples. it is immaterial whether the setting is made with the right or the
left end of the slide. It also follows from these examples that continued multiplication, that is so say, when
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more than two factors are involved, can be carried out very easily, as the intermediate results need not be read
off. It is only necessary to set the cursor to the second factor as before and to bring one end of the slide under
the cursor, when the multiplication by the third factor can at once be made and read off, or further multipli-

cations made.

As already referred to, most rules have their scales extended beyond the index figures at both ends. This :
has the advantage that any values which are just beyond the range of the scales may be set without changing
indices. e

Division

sponding to the dividend.

Division is carried out by subtracting the length corresponding to the divisor from the length corre-

Examples, Fig. 5: 1. 210 = 35
2. 73 + 3

........

D m m
AIRARERRBRAT bR

i
1111

YU T LT

it o T
T A 1T

Fig. 5




P —— > s R — o - P i = T T - —r_

1) Bring the divisor, 35, on scale B, under the dividend 210 on.scale A, apd read the quotient, 6, on scale A
above 1 on B.

2) Bring the divisor, 3, on the lower slide scale, above the dividend, 7-35 on the lower rule scale D, and read
the quotient, 2-45, on scale D under 1 on C.

Compound calculations, that is to say, multiplications and divisions in immediate sequence can easil;'r be
made with the Calculating Rule. The intermediate results need not be read off if it is not necessary to know
them, and, after the last setting, the correct final result will appear. It is best to begin such calculations with a
division, then follow with a multiplication, then another division and again a multiplication and so on.

Reading the Scales

Practice is required in order to calculate quickly and with certainty by means of the Calculating Rule. The
values of the engraved graduation on the various scales must become impressed on the mind, more particularly
those that are not marked with numbers. The estimation of all those numerical values which are not marked
on the rule, must be practised, that is to say, the value of the spaces between adjacent graduations must be
learnt. With some practice the requisite accuracy will be obtained, and it will be found that this estimating is
not by any means as difficult as it appears at first sight.

Squares and Square Roots

From the arrangement of the graduations on the upper scale, 1 to 10 being equal to 10 to 100, and the
whole, 1 to 100, being equal to 1 to 10 on the lower scale, it is evident that above any number on the lower
scale its square can be read on the upper scale. Conversely, below each number on the upper scale is found
its square root on the lower scale.
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Example, Fig. 6: 32 = 9.

L LR L L R L R R LA ER LY L E S L E A e A T
e S e e b 0 T A M R S -

G WL L A

S LA LA ALt e Gl A bty Ul Ly e s s i AL L

T T AT AR TR LA AR LA G UL LU A UL AT AR

Fig. 6

Place the cursor line over 3 on scale D, and under the line read the square (9) on scale A.

Example, Fig. T: ]/_:‘3?-5 = 6-04.

e
O

604

Fig. 17

Place the cursor line over 36:5 on scale A, and read off under the cursor line, the square root (6:04) on

scale D.
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The significant figures 3-65 on the left-hand A scale cannot be used in this case. The value on D under this
is 365 = 191, the number having one figure to the left of the decimal point.

V 365

s t
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Therefore, in extracting a square root the result will not be the same if the number is set on the right-hand
A scale as if it is taken on the left.

The numbers 1 to 10 are to be placed on the left half; the numbers from 10 to 100 on the right half of
scales A and B. If the number is less than 1 or more than 100, proceed as it is shown in the following examples:

Examples: } 1922; } 19-22 — 4-385; Y 1922 = 43-85.
Y 0-746; Y 746 = 8-64; Y 0-746 = 0-864.
Y 0-000071; J 71 = 8-425; ¥ 0-000071 = 0-008425.

It is necessary to see that the correct section of the A scale is used for setting the number. When it contains
an odd number of figures before the decimal point, the number is taken on the left-hand A scale, if an even
number of figures appear before the decimal point the number is found on the right-hand A scale.

|




Sines and Tangents

To determine the value of sines and tangents of any angle the scales marked S, T and S-T are used. These
scales are read against the index lines in the slots at either end of the back of the rule.

Example, Fig. 8: sin 32° = .53,

Index Line 32° Reverse Side
~ L

; L \ / Sine Scale

Set the angle 32° on the S-scale either under the right
read off the value of the sine 0-53 on B, either under A 10
ete) the S-scale is used with the lower scales and reading

Example, Fig. 9: tan 7° 40’ — 0-1346.

Reverse Side

Index Line 7v40'

Fig. 8

Fig. 9

o

Un.

0-53
v » g
I S =y C
P b

-hand or the left hand upper index in the slots, and
0 or under A 1. On rules system “Rietz” (1/87, 4/87
on scale C must be divided by 10.

0-1346
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Set the angle 7° 40’ on the T-scale above the left hand lower index line and read the value of the tangent
0-1346 on C above D 1.

The cotangent of this angle will be found on scale D under 10 on C; it is 7-43. The reading of tangents must

be divided by 10, while cotangents are as found on the D scale. On the rules which are fitted with reciprocal
scales cotangents will be found on scale Cr in line with 1 on D.

Sines of angles from 34’ to 90° and tangents and cotangents of angles from 5° 43’ to 45° can be read in this
way.

On Rules 4/98 the T scale is used with the upper scales. In this case the procedure is somewhat different,

but it should be readily understood from the following example.
Example, Fig. 10: 7° 40° = 0-1346.

Reverse Side . Yo .
153 wflon e
: G, S Sl R 5N Kot W (1 11| ) R B
: s s L
. : ‘ﬁ ;
Fig. 10
Index Line 70 40° 0A%4E

This setting is made as in Example 9, but the reading is on scale B under 1 on A. It must be divided by 100.

Rules No. 1/87, 4/87 and 67/87 have, in addition to S and T scales on the back of the slide, a scale S-T,
which enables sines and tangents of angles between 34’ and 5° 43’ to be found. Sines anq tangents of such small
angles are almost the same; the difference between sin 34’ and tan 34’ is only in the fourth decimal place, and
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that between the sine and the tangent of 5° 40’ is about 0-:0005. The right-hand lower index is used with S-T and
the reading on scale C must be divided by 100. Cotangents, which are read on scale D, must be multiplied

by 10.
Example, Fig. 11: Sin 3° 38 or tan 3° 38° = 0-0634.
®
et Reverse Side
(Er—,;— S eE ek ¥ .
AT
- T AT 0
i =
Sine-Tangent Scale
3¢ 38" Index Mark
Fig. 11
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I 1 1 1 1 1 e W T ST G A |
B R e ey
- 13 T & L] L
e e e e
D s 1 e .
- L T
0:0634




Set the angle 3° 38’ on the S-T scale over the right-hand lower index line and read the required answer,
0:0634, on scale C over 10 on D.

When the cosine is required, use is made of the equation cos ¢ = sin (90°—a); also tangents. of angles over

459 are found from cot a = tan (90°—a).
L

Mark p’ and p”

The marks g’ and 0" are provided for reading the functions of very small angles.

L)
Both are found on scale C, p’ being between 3-4 and 3-5, and p” between 2 and 2-1.
o’ is used when the angle is in minutes, ¢” when it is in seconds.

In the case of small angles, trigonometrical functions, sine and tangent, are almost identical with the arc.
Example: Sin 17 & tan 17 & arc 17" = 0-00495.

Set the mark o’ over 17 on D and read the function on D under 10 on C.

Example: Sin 437 & tan 43” & arc 43” = 0-0002085.

Set the mark o” over 4-3 on D and read the function on scale D under 1 on C. ; t
With the slide rules that are fitted with the mark for centesimal measure (1002 to the quadrant), the same
graduation (between 6:3 and 6-4 on C) is used for centesimal minutes and seconds. l

Example: Sin 0-178 & tan 0:178 & arc 0-178 = 0:00267. B
Sin 0:00408 /& tan 0-00408 =~ arc 0-00402 = 0-0000628.

16



Logarithms

The scale marked L on the back of the[slide, enables the mantissa of the logarithm of a given number to be
found. ;
Example, Fig 12: log."1-35 =/"0-1303; log. '13"5 = 1:1303.

- #———f——  Reverse Side

T LI
W, 0 e e

=
]llli e T T
IJIFL L

i N
. : ! 1
—— )
. (3 0 [] . .
s \ Logarithm Scale

0,1303 ' Index Mark

Fig. 12 1-35 :

Set 1 on C to 1-35 on D and read the mantissa, 1303, on scale L against the lower index line at the right-hand
end of the rule. The characteristic is found in the usual way; in this case it is 0. Therefore log 1:35 = 0:1303.
On rules with S-T divisions, (1/87, 4/87, 67/87 etc.) the scale of logarithms is on the face of the rule. This

scale is read with the help of the cursor. :
(8
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Fig- 13 135 0:1303

Place the cursor line over 1-35 on scale D and read the answer on L under the cursor line.
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The Cube Scale: CU

’ For the calculation of cubes and cube roots our slide rules are provided with a cube scale, Cu, which is
used in combination with the D scale on the face of the rule. In reading both cubes and cube roots it is only
necessary to use the cursor.

The scale Cu is made up of three similar portions, each one third the length of the D, C and Cr scale. Scale
Cu is so placed that each number on D is in line with its cube on Cu. The three portions of scale Cu run from
1 to 10, 10 to 100, and 100 to 1,000.

The cursor is put over the number on D and the cube read on Cu. On Rules 1/98 and 4/98 the cube scale is

situated on the lower vertical edge of the rule and readings are taken against the lined tongue on the lower
edge of the cursor.

To find the cube of a number. -
Example, Fig. 14a: 1:67% = 4-66. \

365 466 12:8 295 . 74:1 192
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a b e £ e Fig, 14
Place the cursor line to 1:67 on D, and i‘ead, under the cursor line on Cu, the cube 4-66 (first portion).
Example, Fig. 14b: 2-34% — 12-8.
Example, Fig. 14c: 577 = 192,
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Cube Root

If the number is between 1 and 1,000, set the cursor to it on scale Cu and read the cube root under the cursor
line on D.
3
Example, Fig. 14d: } 3-65 = 1-54.

Set the cursor line or the cursor extension to 3:65 on Cu (first portion) and read the required root, 1-54,
on D under the cursor line,

The number in the following two examples is found on the second portion of Cu.
3
Example, Fig. 14e: } 205 — 3.09.

3
Example, Fig. 14f: } 741 = 4.2

The number in the following example is on the third portion of scale Cu.

3
Example, Fig. 14c: | 192 = 5.77.

In these examples the roots were between 1 and 10. When the number has a cube root less than 1 or grea-
ter than 10—i. e., when the number is itself less than 1 or greater than 1,000, the decimal point should be
shifted three places to the right or left. The cube root of this may be found on D, and the decimal point must
be moved one place back for each three places it was moved forward in the number.

3
Example, Fig. 14d: } 3650 = 15-4.

This is treated as 3-65 and the value of the cube root is seen to be 1:54. The decimal point in the number
was shifted three places to the left, so it must be moved one place to the right in the root.

This rule is, of course, reversed for cubes.
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Example, Fig. 14a: 16:7* = 4,660.

As the number must only have one figure to the left of the decimal point, this example is taken as 1672
and the power is read as 4:66. Since the decimal point in the number was shifted one place to the left, it must
be moved three places to the right in the power. Thus the required answer is 4,660.

b b

132 25,9
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If a® is required, set the cursor over a on scale A and read on Cu a?

3
Example, Fig. 15a: 752 = 20-5.
2 2
If a ®is required, set the cursor line to a on the scale Cu and read on A the result a3
ot :
Example, Fig. 15b: 132° = 259,

The possibilities of applying the rule are by no means exhausted by the above; one can obtain the values
of a series of whole powers — e. g. all powers up to the ninth — and broken powers with positive or negative i
exponents, and can multiply or divide by similar powers of another number, but to develop here these com-
binations, which after all are relatively seldom employed, is outside the scope of this leaflet.
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Cubes and Cube Roots (For Slide Rules without Cube Scale)

The methods used in raising a number to the third power or extracting the cube root will be understood
from the following examples.

Example, Fig. 16: 2453 = 14.7,

-
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Set 1 on C to 2:45 on D and bring the cursor line over 245 on B. The required power 14-7, is on A under

the cursor line.
3

Example, Fig. 1T ]/ 12- =229
12
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Reverse the slide in the rule and set 1 on C under 12 on A. Then move the cursor along until the cursor
line shows a position where equal numbers can be found on the lower rule scale, D, and on the now lower
slide scale, B. This occurs at the number 2-29. Besides this, there is another pair of equal numbers on D and
B at a different position. This is 10-63 on B, which corresponds with the same significant figures, 1:063, on D.
The number 10-63 is the cube root of 1,200.

The position of the decimal point is determined according to the rules already given. Further explanation
will be found in the corresponding chapter of the full Instruction Book.

Instructions for the Use of the Additional Scales ‘

The Reciprocal Scale Cr

1. In order to find the feciprocal value 1 +a for any given number a, find a on C (or Cr) and read above it on
Cr (or below it on C) the reciprocal value. Reading off is done therefore without any movement of the slide
and entirely by setting the cursor line. (Fig. 18).
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1:8 = 0°125 135 = 0'3_! 114 = 025 I1:3 = 0:333 1:2:2 = 0-4545 1:12 = 00833
TFig. 18
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2. To find 1 - a® move the cursor to a on scale Cr and read above it on B the result.
Example Fig. 19 a: 15-2-44° = 0-168.
Estimated answer — less than ; ==
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Fig, 19 a b

3. To find 1 -+ Va, set the cursor line to a on scale B and find below it on Cr the result.
Example, Fig.19b: 1 <+ }27-5 = 0-191.

Estimated answer — less than sl =gy

4. To find 1 +a® set the cursor line over a on scale Cr and the answer will be found under the cursor line
on scale Cu. : v

Example: 1-+-2-262=0- 0866
Estimated answer — less than = =125,

5. To find 1 —+ ]/a move the cursor line to a on scale Cu and read the answer under the cursor line on Cr.

Example: 1 = }/13_0 -425,
Estimated answer — less than » = 0-5.




6. Products of three factors can generally be reached with one setting of the slide. One sets, by means of the
cursor, the first two factors against each other on D and Cr respectively, moves the cursor to the third factor
on C and reads below it on D, the final product.

Example, Fig.20: 0-66 X 20-25 X 2-38 = 31-8. =

Estimated answer — more than 06 X 20 X 2-5 = 30.
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In doing this it is occasionally necessary to move the slide over. (See General Instructions.)
Example, 6:05 X 3-24 X 7-15 = 140°2.

7. Division by two divisors can be worked out by reversing this procedure. Set the two divisors by means of
the cursor against each other on D and Cr, then shift the cursor to the dividend on scale D and find the
answer above it on C. > :

44

Example: Wﬁ = 2-48.

: 45
Estimat — ab =
imated answer about 5% 3 3

m.w:

24



Also in this case it may be necessary to shift the slide over as in the following.

125
Example: 1855 3.66 — 7-042.
8. Quadratic equations may be very easily solved by the trial method by using the scale Cr. Thus if one sets
the end mark of the slide over a number b on D, then on D and Cr there will stand against each other two
numbers whose product is always b. Given therefore the equation x* + a x + b = 0 there stands with this

setting a table of all possible roots, from which one has only to select those whose sum is — a. This is as a .

rule reached after very few trial settings of the cursor.
Example:x* —4x — 18 = 0.
14
Set the left end of the slide on D 1:8. The larger root*must be positive, the smaller negative.
Trials: —2:60 —2-70 —2-69
+6-92 +6-67 +6-:69
+4-32 307 +4-:00

=32 — 3
——
.11 1

The last two numbers are therefore the roots.

9. Cubic equations can be solved in a similar manner, if they can be reduced to the form x® + 7" = a. Set
one end of the slide to b on scale D, move the cursor at random to any x on the scale D, then on Cr above

it will stand the value — and above on A the square x2. If these two numbers add to a, then x is a root of
“the cubic equation.

Example: x® + ;7 = 13.

=

_—_—__—_____———___——"_———_——____ ;
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Set the left end of the slide on D 1-7, and make trials as follows:

x = 240 2:50 2-475 e ey —4-20 —4:135
17 :
——— 708 6-80 6-87
x —4-15 —4-05 —4-11
=578 6:25 6-13 . 16-81 1764 17-11
12-84 13:05 13-00 12-66 13-59 13-00
=18 ik i + 59
— e . ————
~ 3:1 &~ 1:2

2-475 and — 4-135 are therefore two of the roots, the third is 1-66, from the fact that all three together equal 0.
The log-log scale

The log-log scale begins in the left top corner with 1:1 and extends to 3:2 (LU), and then continues below
from the left, the portion from 25 to 3-2 being repeated, and ends on the right below with 100,000 (LL). These
two portions of the log-log scale are arranged in relation to each other and to the lower scale in a particular
manner, which renders numerous applications possible.

1. Under each number of the upper log-log scale stands on the lower log-log scale its tenth power
1°1072 1-1302 1-16 1-204 1-443 1-54
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The cursor line is used for setting.

Example: 1:1072% = 2.769 (Fig. 21a) 1-2041 — 6.4 (Fig. 21b) 1-443© = 39.15 (Fig. 21c)

Over every number on the lower log-log scale (LL) stands on the upper log-log scale (LU) the tenth root.
10 10 10

Example:}3-4 = 1-1302 (Fig. 21d) }441 = 116 (Fig. 21e) Y75 = 154 (Fig. 21f).

Under every number n on scale D of the rule will be found e” on the lower log-log scale (LL).

-Example: e = 7.39 (Fig. 22a), e’ = 201 (Fig. 22b).
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4. Over every number n on the lower scale (D) stands e on the upper log-log scale (LU).
Example: e”® = 1.2586 (Fig. 22¢) 26 — 1.2969 (Fig. 22d) e3¢ — 1.4 (Fig. 22e).

5. If roots of e have to be extracted, then the exponent (such as’5) can be converted into a decimal (0-2) and the

procedure in paragraph 4 followed. If the exponent is a fraction, scale Cr may be used.
17

Example: Je = 15853 (Fig. 23a).

6. 1f e has to be worked out, read off first e ™ and then work out on the rule the reciprocal value.

Example: e*52 = 1813, therefore e—52 — 0-00551.

e
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7. If the exponential equation e* = a has to be solved, set a, according to its magnitude, either on the upper
or lower log-log scale, and read x on the lower scale D of the rule.

Example: e = 20-1 x = 3 (Fig. 23b) = =11 x = 2-4 (Fig. 23c).
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] 2 ¥ i
8. If it is desired to calculate exponential equations of the forme ¥ = ]/ = a, without determmmg the reci-

procal value, this can be effected with the scale Cr.

y
Example: J e = 1:485, y = 2-529 (Fig. 24a).

9. The values on scale D are the hyperbolic logarithms of the numbers on the log-log scale, so that the rule
gives at once a table of hyperbohc logarithms (log. ).

Example: Log, 94 = 4-54 (Fig. 24b) log, 1-87 — 0-626 (Fig. 24c).




1-485 1-87
Jffl'f‘i"'f‘{'f'{l;‘i'f\l'FJl‘j‘i'ﬁ’J‘r[lJ|l|\l<r\|l|‘\|l|F\Hl‘l‘1'|IL‘|I|H‘}'|>]I|I|\|I[Hl,,ll\\ll||\\l(|\>L||||w"|n\||“.|‘.|\b e
.\\\\\\\\\\\\\\\\\\\\\\\\\\\\ W IRV AR AT TR AN IRV \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\~\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
LU LT T VLU L E LU T T T \Lu TTTITITITITI
: R e e e e T R T
T i [ mnmmulrmnnmmml I L
= I LB LS R B HP
1wove w000 clec,mit. [ “ifﬁ”””—'ﬂ’ 20 100
as
oo ana it f HI8 e et f ]I{]'[l]]“_[jmlinrmm tretT T Lllhhllhilhl\lml L
o 9 0" -3 A= 14 L ] 1 3 0 ¢
= AR AL L T I EFTE FIATL TV T LA AT
B 858 R R ERTRES LER RS FREBATS ALY O0Y R T T
& 9 1 “ 2 13 (A S
27 bA 29 3 15 - s . = )
LTI (110 M 8 SR 8RR T8 AT D AR 0
2:529 454 94 0626
. i A
Fig. 24 a b ¢

- Up to the present the cursor line only has been used; if the slide is employed then the following methods of
calculation become possible. :

10. Powers with fractional exponents. : -

Example, Fig. 25: 127722 = 1.72.

1-277 1-72
I
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With the cursor line, set 1 on scale C under 1277 on scale LU and over 222 on C read 172, the required
answer, on LU (Flg 25).




Example, Fig. 26: 11-52'%%' = 483.
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Fig. 26

In this case one has to set and read off on the lower log-log scale (LL).
If the division mark on C falls outside to the right, so that it is not possible to read above or below it, set
the right end division (C 10) under the basis number.

If the exponent exceeds 10, the power can be calculated by making use of the change over from LU to LL.

11. Exponential equations of the form a* =

In this case 1 or 10 on C, with the help of the cursor line, has to be brought under or over. a on the log-log
scale, then the cursor line is placed over b on the log-log scale and x is read on C. (See General Instruc-

tion Book.)

Marks = and M

In order to facilitate calculations of circles there is a special mark on the rule for the number 7, As it is
often as useful to have the reciprocal value of z, there is also the mark M which represents the value 1 = =

30




Marks C and C;

Set C or Ci on scale C over a given diameter on D and then on A above B 1, B 10 or B 100 will be found the
area of a circle of the given diameter.

Select that one of the two marks which permits the greatest length of the slide to remain in the rule body.
Example, Fig. 27a: Set Ci (or C) over D 2-82 and read on A over B 1 or B 10 the value 6-24 sq. inch.
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Keeping the slide in the same position, the contents of a cylinder can be found by looking along scale B to

Ly

the value corresponding to the height of the cylinder, and then reading off the value on A.

Example, Fig. 27b: If the height of the cylinder is 4 inch. the contents will be found = 25 cub. inch.

b s

In the same manner the useful value% = 0-7854 is marked By a small line on the A and B scales.
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Instructions for the use of the cursor.

This special cursor with unéqual constants has five lines, which make possible several very important
mathematical operations.
s s

(o e |

1. Calculation of the area of a circular cross section from a given diameter.

Set the centre or the lower right hand -cursor line “d“ over the diameter,
3:2 inches, on the lowest scale D, and read on the upper scale, A, under
the adjacent cursor line “s“ to the left, the area 8.04 sq. inches.

2. Calculation of the volume of a cylinder,

What is the volume of a cylinder 1:24 inch in diameter and 3-24 inches

kW '
:‘"""",'-'"". i
T T AT e TR N

3 T long?

- d ‘&

Set the cursor line“d” on the diameter of the cylinder on scale D (1:24), then above it on scale A will be found
the square of this diameter, and under the cursor line *s” on scale A the quotient o -::'3 = the cross section

of the cylinder = 1:207 sq. inch. To complete this calculation this cross section is not read off, but for the
determination of the volume, the value under the cursor line “s” will ordinarily be multiplied by the length
3:24 inchies. The required volume = 3-91 cub. inches.

3. Changing of Watts into HP and HP into Watts.
Example: How many Watts are 48 HP?
Set the cursor line “HP” over 48 on scale A. Under the cursor line “W” will be found 35,800 Watts on scale A.

For more accurate calculation set the cursor line “HP” over 48 on D. Under bhe cursor 11ne “W” will be
found 35,810 Watts en scale D. 7




ADDITION AND SUBTRACTION BY THE ADDIATOR MACHINE

DIRECTIONS FOR USE.

To clear register. Pull up the metal slide on the top of the machine, and then push it down again.

q Before operating, see that the middle Register is set at zero. Should an Y sign remain after clearing the machine,
/

; _insert stylo in the ”1” in corresponding column above and pull towards the middle. (Limit ”M”.) Pay no atten-
B : tion at this stage to square-holed register at bottom.
4
; Adding and subtracting, Use the respective part of the machine, and proceed as indicated in “Short Rules”,
1
inserting stylo on left of figure required.
A -
M .
\ o Example: 673 Insert numbers as you would write them (left to right). Insert stylo in the ”6” in third column
B +5269 from right and pull towards middle. Proceed similarly with ”7” (2nd column’ from right) and
2 + 734 ”3” (right-hand column). Machine now shows "673”. Now add ”5269”. The "5” in 4th column
2 6676 from right must be pulled towards middle. Also the ”2”. The "6” and 9”7, both being in
B‘ ; — 845 coloured portion of slide must be pushed away from middle (upwards) and around the bend
9 5831 tolimit”B”. Now insert ”734” in the same manner, and sub-total of ”6676” will appear in middle

register.

To subtiract 845" use subtraction part. The 8" in 3rd column from right, being coloured, must be pulled away
from middle (downwards) and around the bend to limit ”B”. The "4” and 5" are to be pushed upwards to middle.
Correct total is now shown in middle register of ”5831".

~

AUTOMATIC STOPPAGE.

If a movement has been made in the wrong direction, i. e, pushed up instead of down or vice-versa, the mistake will be
indicated automatically by stoppage of the machine so that the wrong movement will not be continued. In this case, you
" merely leave the stylo in the relative hole and move it to the opposite limit, and the correct total will be shown.

i
{
f
|

-_g-..- T




Arrow signal,

Should an "arrow” appear in ei'ther the middle or bottom register, it should be eliminated by inserting the stylo in the
"0” of corresponding column — addition or subtraction according to direction of arrow — and moving same, upwards or
downwards, around the bend to limit "B”.

Pay no attention to arrows in bottom register unless calculating with negative results.

Example: 756 Affer insertion of the numbers an A appears in 2nd column from right in middle register, which is eli-.
+149 minated by inserting stylo in »0” in 274 column from right — addition portion — and pushing it upwards

905 and around to limit "B"” when correct answerof 905" will appear. If the operator omits to eliminate the

signal, the machine will continue to function correctly, but later a stoppage might occur in the bends,

preventing the stylo from reaching limit "B”. When this occurs, the signal must be cleared from the "1”

tho limit "B”. 3

Exaniple: 199 'After insertion of the 199" and ”5” it will be found impossible to move the ”8” right around to limit,
-+ 5 but by clearing the arrow from ”1” in 2nd, column, correct answer of ”212” will be shown.
+ 8 When subtracting a larger amount from a smaller one, an arrow will appear on the left of the figures in
T 212 middle register signifying that the answer will be found in bottom register, where also a ”— sign will
be shown. The figures to the right of the minus sign represent the answer, and notice is to be taken
of the figures on the left of this sign.
Example: 634
—857
—223 will appear in bottom register as negative result
+536 is added in addition part
313 will appear in middle register as correct answer.

On certain occassions, two minus signs will appear in bottom register, in which case the right-hand one must be elimina-
ted in the same manner as an Y is treated.

Example: 600 Affer insertion of the figures and eliminating the Y sign in right-hand column — subtraction part —
—800 the answer will read "—1—0". By eliminating nght-hand minus sign, as instructed, answer of — 200"
200 will be shown.

Important. Before operating, see that middle register is set ai -zero.

1/707e
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