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The Slide Rule has application in the fields of engineering,
architecture, estimating, cost accounting, statistics, physies,
chemistry, astronomy, merchandising,—wherever quick calcula-
tions are necessary.

It is used primarily for multiplication and division and the
related operations of proportion, percentage, and combined multipli-
cation and division.

Problems involving squares, square roots, and trigonometrie
functions are also solved by means of the Slide Rule; but the
beginner is advised {0 confine his study to the simple operationg
of multiplication and division on the “C’" and “D"" scales.

Before attempting to perform the calculations, the student
should practice the reading of the scale until he has acquired
accuracy in loeating numbers without hesitation.

The C and I scales are identical and are numbered from 1 to
10, the spaces between the whole nummbers decreasing steadily
toward the right, as is brought out in the following diagram.
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It is advisable for the student to follow the same procedure on
hig Slide Rule, loeating those numbers with the aid of the hairline
on the indicator {(runner).

Now iocate 478 in the same manner, using the indicator
srunner) Lo follow each step.

I. First significant figure 4 (indicates that number lies between
tand b). Serindicatorat 4 (Fig. V.).
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. Secend fioure 7 (Indicates number lies between Tth and 8th
secondary divisions). Move indicator to Tth secondary division

(Fig. V1),
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1L, Third figure 8 (indicates the number lies 3,5ths of the
distance between the single subdivision (half) and the next
secondary division (Fig. VIL).
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Numbers containing a single digit are located at the main divi-
sions, as— ——
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Two digit numbers are located like the three digit numbers, but
are finally located on the secondary divisions instead of the finalsub-
divisions, as—
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Fig. IX.

Nuwmbers containing a large number of digits need only be set to the
third place; since the percentage of error introduced in the result
s so minute, as to be insignificant in the majority of problems, -
especially ratio and percentage calculations, combined multiplica-
tion and division, and multiplications involved in estimating and
appraising.

Thus, 187,475 would have to be called 187,000+ and set as
follows:
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The student should practice setting and reading until he feels
confident that he can do so accurately and without hesitation. Then
he is ready to give his attention to the solution of simple multiplica-
tion problems.

MULTIPLICATION

Rule: To multiply fwo factors together, sct the inder of the ¢
seale (either the right or left end figure one) adjucent to one of the
factors on the D scule and opposite the other faclor on ), vead the
answer on D.

2v3=x
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(aru} READ 3672 ON D (1s7}) TO 72 CN D

Fig. XII1.

The slide rule gives 3670, but the 4th digit is obviously 2, since
the last digits of 72 and 51 are 2 and 1 respectively.

Note that in making settings to sclve the last problem that
the right index must be used, instead of the left, as was used
in the first two problems. If (ke factor on the slide falls beyond the
Limif of the I} scale when the (ofl index is used, use the right indez.

THE DECIMAL POINT

Important: No mention has been made as to the method of
determining the position of the decimal point in the last problems,
since it has been apparent at a glance, In most cases, however, the
operator should substitute round numbers for those appearing in the
problem and determine the correct position of the decimal point by
approximation,

Thus—2.47 » 34.2
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(is7) TO 247 On D READ 8483 ON D

Fig. XIV.

Make the setting in the regular way, and read the answer 845.
Substitute 2 for 2.47 and 30 for 34.2 and note that the answer would
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be approximately 60. Therefore the answer must be 84.5, which is
nearer to the approximation than 845 or 8.45.
When the student has operated the slide rule for some time, he

will learn to make these approximations mentally and almost
instantaneously.

DIVISION

Division is the reverse of multiplication; refer to Fig. XI,showing
2 X 3= 6. The same setting shows 6 j8=2.

Rule: 7o divide one number by another, sef the divisor on the €
scale o the dividend on the D scale and opposite the index of € read the
quotient on the 1) scale.

Example 875~ 85
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(411} READ 28 oN D Fig. XV. {1s7) vo B7E ON D

As in multiplication, the decimal point should be set by approxi-
mation. Substituting round numbers, in the last probiem, it is seen
that 900 divided by 30 equals 30, Therefore the answer must be 25,
as this is closer to 80 than 250 or 2.5,

THE INVERTED SCALE

By using the “CI” scale the operations of multiplication and
division are reversed,

Rule: To multiply two factors together, set the hairline of the
indicalor to one factor on D, bring the other Jactor on CI to the hairline
of the indicator, and read the answer on D opposite whichever index of
(7 13 on the scale.

24 X 35=x.

(2ND) SET 24 ON CI (3mD) AT INDEX OF &
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(isv) Toam oN B ]<‘ig_ XVI. (4TH) READ B840 ON D

Rule: To divide one number by another sel the index of ('
adjacent to the dividend on D. Move the tndicator to the divisor
on CI, and read the answer under the hairline of the indicator on D,
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SOLUTION OF PROBLEMS INYOLVING
BOTH MULTIPLICATION
AND DIVISION.

Problems involving both multiplication and division can be
worked out on the slide rule with great rapidity, whereas con-
siderable time would be required for solution by the arithmetic
method. Note, in solving a problem of this type, that it is not
necessary to read the answer for each step, since only the final
answer is of interest,

840 < 648
Example. ———=x.
790
The best meathod {or solving problems of this type is to perform
division first; then multiplication; and to continue in this order as
far as possible.

To 840 on D get. 790 on O, (division)
Move indicator to 648 on C (multiplication).

(arp) AT 648 ON @ (2np) BET 790 ON C

~ ke e
A ‘1 I |I ' P |
B85 6 76 ¢ 4, by i
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/ S ]
(4TH) READ 689 ON D {1s1) YO B40 ON D
XVIIIL.

MULTIPLICATION OF THREE
OR MORE FACTORS

Three factors can be multiplied at one setting of the slide. Thisis
accomplished by setting two of the factors on the regular scales and
one on the “CI” scale.



Example.

942 < 3.5 x .0164.

(zno) BET 842 ON cI

(1) To 3z cN D
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(3rp) AT 164 ON C

Fig. XIX.

If four factors are to be multinlied, proceed as above for the first
three, bringing the hairline of the indicator to the third factor, shift-
ing the index of C to the hairline, and reading the answer on D
under the fourth factor on C. Any number of factors can be
handled through this procedure.

PROPORTION

Problems in proportion are encountered daily, and offer one of
the most eommon uses for the slide rule. Among problems of this
type are those which call for —

(1) The conversion of —

(4TH)} READ B4,1 ON D

Yards to meters

Dollars to pounds

Knots to miles

Inches to centimeters, ete.

{2) The determination of weight of one quantity when the weight
of another quantity is known.

It will be found that when the slide is set so that 2 on C coincides
with 4 on D, that all readings on C bear to the coinciding reading on
Daratioof 2:40r1:2,

Stating this in a general rule—with any seiling of the slide, all
cotneiding readings are in the same ratio to cach other.

Examplc:

2.7 quarts of a liguid weigh 4 Ibs. To determine the weight of
1.4 quarts, set 2.7 on C secale adjacent to 4 on D scale and under 1.4
read the answer 2.07,

{atK) AT 14 oN ©
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Fig. XX.
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(is7) TO 4 oN D

Example:
To convert a number of different readings in square meters to
square yards, set 1 on C to 1.1960on D (1 square meter = 1.196




square yards) and opposite any reading in square meters on C,
find the corresponding reading in square yards on I,

SQUARES AND SQUARE ROOTS

The A and D scales are so arranged that if the indicator is set
over a number on D, its square will be found on the A Seaje
under the indicator line.

Rule: To find the square of a number, set the indicator to the
number on the D scale and read s square under the {ndicator line
on the A scale.

Example. Find the square of 43.8.

(280) READ 182 oN A

I —
9] 2 3 4 5 § 7 gg]
o il AR ALY A ; i [l
1 l]i|ilfl Illil]l“ T H IIHIIU“HH"IH\
56 78291 2 3 4 6 7 'gg 1
uﬁmummlmhnlamnm?um A A t
1 i i
T
il iy, ! }‘. It
(1s7) SET INDICATOR TQ 438 ON D Fig. XXI

The decimal point is set in the same manner as in multipli-
cation and division. Squaring 40, the nearest round number to
43.8, gives 1600. Therefore the answer must be 1920 and not
192.0 or 15200,

Rule: To find the square root of @ number, the reverse process is
wsed.  Set the indicalor at the number on the A scale and read the
square root on D, under the indicator Line.

Important. Always use the left half of the A seale for num-
bers with an odd number of figures before the decimaj point and
the right half for those with an even number of figures to the
left of the decimal point. For numbers leoss than 1 /decimal
fractions) use the left half of the A scale when an odd number of

Example. Find the square root of 625,
Use left half of A (0odd number of figures )

(1s7) SET INDICATOR TO 628 ON A (LEFT HaLF)

Y A S——

Al 2 3 4 7 1 2 3
ST S b
B | 2 n 4 6 7 801

y
8 3

c hmluuﬂurhnﬁrmrun'f‘unluu?mm::|?|Mhh|mhlm‘Ihlalr!dr |l|I|I1?|I1IJIrJJ||hJ'|l|Ilﬁmluu
6.3 oy 2 ; 4 5
K l‘.J.r.lll‘l.\,l.m."r,...l...r?.mluﬁ sl 18 ad ‘...?..ﬂfmﬂ‘...?‘..ﬂ..ﬂﬂ..?.‘.i}.ﬁ.m.l.f.v

(2NB) READ 2% ON D

Fig. XXII.
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Find square root of 6250. Since this number contains an
even number of figures to the left of the decimal point, use the
right half of the A Seale.

{137) SET INDICATOR T 625 OM A (RIGHT HALF)}
—

1) 6l 7 8pt
h ufulllm il
.\i HUHIIH\ I IlH
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S TR N S AT AW W YN
-~ N |
(2nD) READ 791 ON D
Fig. X XIIL.

By approximation, the answer is 79.1.

CUBES AND CUBE ROOTS

The K and D scales are so arranged that if the indicator is
sel over a number on D, its cube will be found on the K secale
under the indicator line.

Rule: To find the cube of a number, set the indicator to the num-
ber on the D scale and read its cube under the indicator line on the K
scale.

Example. Find the cube of 4.38,

3 4 5 6 8 g
I i | !

3 4 e 1 lgg
.9.'||||1?|J\I|i1hh:‘.hlriﬁ:mwill;hli]rluh?llmlm!|IH|l|I|ﬁ\lluumnlmlHm!uuhmInulns:lmxf
g 2 . " | : ‘il 3 & ¥i 8 9 1
AGALALIIER RILT L SETUE T T A SO
2 i 5 6 7 L
R LT D e Lo u\.]u.'%.i.‘?.‘Hrj.‘.w]-..‘rmﬂ.,..?‘...?.“IH?.‘fﬁm
-‘\\-‘

{(1sT) BET INDICATOR TO 4.38 ON b {2nD) READ B4 ON Kk

Fig. XXIV.

The decimal point is set as previously explained on page 6.
Cubing 4, the nearest round number to 4.38, 4 x4 x4 = 64.
Therefore the answer must be 84, and not 8.4 or 840.

Rule: To find the cube root of a number, set the indicator to the
number on the K scale and read the cube root on D, under the indicator
line.

Important. The K scale consists of three sections. The
cube roots of whole numbers with 1 or 4 digits, and the cube roots
of decimal quantities with two or five zeros following the decimal
point, are found by using the left hand section. The cube roots
of whole numbers with 2 or 5 digits, and the cube roots of deci-
mal quantities with 1 or 4 zeros following the decimal point are
found by using the middle section. The eube roots of whole
numbers with 3 or 6 digits, and the cube roots of decimal quan-
tities with no zero or 3 zeros following the decimal point are found

0——ta

o
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by using the right hand section. Thus: the cube roots of 008,
{00008, and 8000 are found on D opposite the left hand 8; the cube
roots of 00008, .08, 80 and 80000 are found on D opposite the
middle 8; and the cube roots of 0008, 0.8, 800 and 200,000 are
found on D opposite the right hand 8.

Example. Find the cube roots of 6.25, 62.5 and 625.0.

1.84 3.7 B.BS

—— —— \—r—
nt o4 |5 91 2 3 4« s5Qh6-7/8¢
ittt N SN
B Pels™e 7891 | 2 4 E{ B 789
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d T e T T BRISEL UL UULSUUL SUURLRER AR EARNA A LARAARIE STLLESEALY 4D T
& Wﬂlﬁar L UYL UL URRIL GO IO i
K \ m“‘u%n? Jil INORRBM ﬂm[n"?nm!u: ILII?an i {NANARE 3 i wsﬁi
.25 &2.8 258
Fig. XXV.

The Decimal Point. In cube root the decimal point is placed
as follows.

‘Where a decimal fraction has 3, 4 or 5 zeros after the decimal
point, its eube root will have one zero between the decimal point
and the answer as given on the D scale.

Where a decimal fraction has no zeros, 1 or 2 zeros after the
decimal point, its eube root will be the answer as given on the D
scale, preceded by the decimal point.

Where a whole number consists of 1, 2 or 3 digits, its cube
root will have one digit before the decimal point.

Where a whole number consists of 4, 5 or 6 digits, its cube
root will have two digits before the decimal point.

TRIGONOMETRY

The slide rule has been adopted by many High Schools for use
in connection with their Trigonometry work. It can be used for
the actual solution of triangles, but is more often used to check
answers obtained by other methods.

Problems of multiplication, division and proportion, in which
one factor is the sine or tangent of an angle, can be quickly solved.
The method is the same as used when both factors are numbers.

Rule: The numerical value of the sine of any angle on the S scale
can be found by selting the angle on the S scale opposite the index mark
on the back of the rule and reading the sine on B at the index of A; or by
remoring the slide and re-inserting it with the S and T scales oubward,
in 1which case, when the tndices of the slide and stock are in alignment,
the sine may be read directly on the A scale opposite the angle on the
S seale.

Important. All nafural sines read on the left half of the A or B
scale have one zero belween the first significant figure and the decimal
point. The natural sines read on the right half of the A or B scale have
the decimal point just before the first significant figure.

This must be borne in mind in determining the final location of the
decimal point in problems making use of the sine and tangent scale.
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To find sin 3°

{2ND) AT INDEX OF A READ .0B2S ON B {187) SET 3° ON 8 TO REAR INDEX
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Fig. XXVI.

Guuge puints are placed on the sine seale for reading sines of
angles staller than those given on the regular scale.  Near the 1°10°
division on the 8 seale is the “seconds” gauge point, and near the 2°
division is the “minutes” gauge point. By placing one of these
gauge points opposite the index on the back of the rule, the sine
correspotiding to any number of minutes or seconds on B can be
read on A; or if the slide 15 reversed, the gauge point on 8 is set to
the number of minutes or seconds on A, and the sine read on A ai
the Index of 8. Thus, 10 find the sine of 107, get the “scconds”
gauge peint to the index on the back of the rule, and above 10 on I3
read 485 on A; or, with the slide reversed, set the “seconds” gauge
point 1o 10 on A, and at the Index of 8 read 485 on A. Since the sine
of 17 iz about 000005, the sine of 107 1s .0000485. To find the sine of
127 wet the “minutes’” gauge point on 8 to the rear index, and above
12 on B read 349 on A; or with the slide reversed, set the “minutes”
gauge point on B to 12 on A, and at the index of 8 read 349 on A.
Since the sine of 17 is about (0003, the sine of 12 is .00349.

Rule: The natwral inngents of various angles are read by placing
the angle on the T scale opposite the index mark on the back of the rule
and reading the tangent on O at the index of D; or, by reversing the slide
as noted under sines, in which case, when the indices of the slide and
body are vn alignmend, the tangent may be read directly on scale D
opposile the angle on scale T. The natural tangents of all angles read in
this way on the € scale have the decimal point just before the first
significant figure.

Angles below 5° 43, as will be noted, cannot be read on the T
seale. However, as the natural tangents of angles below 5° 437,
for all practical purposes, are the same as the natural sines of like
angles, the natural tangents can be read from the 8 and B scales.

The natural tangents of angles greater than 45° should be found
1

by using the formula tan x — Tan (90° —x)

SIMPLE PROBLEMS MAKING USE OF
THE S & T SCALES

Example.- - Multiplication—4 > sin 11°

Slide reversed:
To 4 on A set left index of 8. At 11° on S read 7.64 on A.
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Stide in regular position:

{157} TO REAR INDEX
(2wD) AT 4 ON A 6ET 11 ON 8
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(3rD) READ 7.64 ON B

Fig. XXVII.

3
Example.— Division— ——— - - x
B tan 25°
Slide reversed:

To 3 on D set 25° on T. At right index of T read 6.44 on ID.

Slide {n regular position:
{2np) AT 2 ON C
\
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(3rD) READ 6.44 ON D (1s7) TO REAR INDEX

SET 25 QN T
Fig. XXVIIL

. .3
Example. — Proportion Sn 9° s 30°

Slide reversed:

To 3 on Aset 9°on S, At 30° on 8 read 9.59 on A,

Slide in regular position:

{157} TO REAR INDEX
f3ro) 20° ON 5 TO REAR INDEX SET 8° ON §
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(4TH) UNDER INDICATOR READ 8,58 ON B {2ND) INDICATGR TG 3 ON B

Fig. XXIX.
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CHECKING AND SOLVING OF TRIANGLES

The following is a typical right angle triangle problem, with one
side and adjacent angle known.

B Given A - - 32° 30/
¢ =1hT 3 c=—=147
To find: Sides
4 i ¢ aand b,
Fig. XXX.
Solution by logarithms gives the following results:
a-- 19
h..124

These answers are generally checked in the following manner.
al-=c'-h*=—{(c+b) (c-b)
2loga —log {(¢—b) + log(c-h)
1.79526 == log 27.1 + log 2.3
- 148297 + .36173
- 1.79470 -

This checks, as can be se‘en, to only three figures, but this is as
much as ean be expected since ¢, a and b are given to only 3 figures.

In comparison with the above check, which takes about 10
minutes, that on the slide rule requires only a few seconds.

According to formula—
a b . c
snA  sinB~ sinC

Slide 1n regular position:
Set 90° on S to Rear Index
Runner to 14.7 on B
32° 30/ on S to Rear Index
Under hairline of runner read 7.9 on B
57° 20¢ on S to Rear Index
U nder hairline of runner read 12.4 on B
(a) opposite angle (A) is 7.9.
(b} opposite angle (B) is 124

Slide reversed:

To 14.7 on A set 90° on 8. At 32° 30" on S read 7.9 on A At
57730  on S read 12.4 on A,

1f it had been desired to do so, the problem could have been
solved in the first place in exactly the same manner, but it is the
general practice in High School work to have the student use the
logarithmic method first.

When functions other than the sine or tangent are encountered,
make use of the following formulae to express them in terms of
sine or tangent.

cos X —- sin (90°-x) o 1 1
sin (90° - x)
1

cse X 7

cot x —= c—

sin x
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Thus, if 34 - exel4”- -y
make the problem read
3.4
}* o e L
sin 14°

and solve as follows:
With stide reversed:

To 3.4 on A set 14% on B At right index of 8 read 14.05 on A,

Slide in regular position:

(157) TO REAR INDEX

(3RD) READ 14.05 ON A SET 14 ON B
AN —
& pd i
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(2ND) AT 34 ON B

g, XXXL

LOGARITHMS

Logarithms are read by selting the number on € above the right
wndex of D and reading the value of the mantissa on the L Scale opposite
the index on the nnderside of the rule; or, with the slide vepersed, scl the
indices of Loand I} in alignment, and read the logarithim directly on L
spposite the number on D.

Example.—To find the logarithm of 40, set 4 on C over the
right index of 1D; underneath read 602 on L; or, with the slide
reversed and indices of T, and 13 in alignment, bring Lairline of in-
dieator to 40 on D, and read 602 on L under hairline of indicator.

e,

13, Kkl oy, yx. ehdL ym



