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GENERAL DESCRIPTION

This slide rule combines the convenience of the 5-inch pocket size rule with the ac-

curacy of the standard 10-inch rule.

On the FRONT FACE ALONE it has all of the standard 5-inch scales—A, B, C, D,

S, T, K, and DI.

The arrangement is more convenient than on other 5-inch rules be-

cause all of these scales are on the same side: it is not necessary to turn the rule over to
read sines and tangents; triangles can be solved with a single setting of the slide.
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On the back face there is a standard 10-inch C-D scale combination folded at V10,
The two parts of C are called C, and C,, and the corresponding patts of D are called D,
and D,. This combination gives the same accuracy as the standard 10-inch rule for all
problems in multiplication and division, percentage, proportion, ctc. There is also an L
scale which gives logarithms with 10-inch accuracy and a S-inch D scale. This scalc,
used with Dy and D, gives squares and square roots with 10-inch accuracy.
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The names of the various parts of the rule are indicated in Fig 2. They are the BODY
or STOCK: the SLIDE which moves in the grooves of the stock: and the RUNNER,
or INDICATOR, or CURSOR. This cursor is molded of transparent plastic and carries
a HAIRLINE or MARKER which is used in making accurate readings and settings.

1. Reading a Slide Rule Scale.

Locating Numbers on the Scales

Anyone who knows how to read the scale on an

ordinary ruler or yardstick can easily learn to read a slide rule scale. The only essential
difference lies in the fact that the calibration marks on a slide rule scale are not uniformly
spaced (except in the case of L). Fig. 3, which shows only the primary divisions of the
D scale, illustrates this important point. It is much farther, for example, from 1 to 2
than it is from 8 to 9. The spacing is called “logarithmic™ and it is based on the theory
of logarithms. One does not need to understand this in order to use the slide rule—any
more than he needs to know the theory of gasoline engines in order to drive an auto-

mobile.
I S WP o
o o | ! ! b b b o
1 Fig.3
The part of the D scale from 1 to 2 is divided into 10 secondary divisions each repre-
senting /10, and each of these is further divided into 5 parts as shown in Fig. 4; each
smallest division then represents Y ;5 of ¥/, which is ¥/, or 0.02.
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Between 2 and § each primary division is subdivided into 10 parts and each of these
is divided into 2 parts: each smallest division then represents 34 of ¥/,o which is Y/,

or 0.05.

Between 5 and 10 (the right-hand 1 stands for 10), each primary division is divided
into 10 parts so each smallest division represents V5 0r 0.1.

When a person becomes familiar with this situation for one scale he can easily read
any of them.
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2. Locating 2 Number on the D Scale. In locating a number on the scale one dis-
regards the decimal point entirely. Thus the same spot on the scale serves for 1.25,
0.0125, 12.5, 1250, etc. To locate this number one may regard the D scale as running
from 1 to 10, the right-hand I standing for 10. He may then think of his number as
1.25 regardless of the actual position of the decimal point.

Since the first digit is I, the number is between main divisions | and 2. Since the
next digit is 2, the number is between 1.2 and 1.3 and is therefore located between the
sccond and third secondary calibrations. Now, each smallest division in this interval
represents 0.02, so the required point is half-way between the sccond and third of these.

Figure 4 shows the location of this point and also shows several others.

Descriptions and Uses of the Various Scales

3. CandD Scales. These scales, which arc exactly alike, are the fundamental scales
of any slide rule. They are used for multiplication and division, and are also used with

the other scales in various operations.
4. A and B Scales. These scales are also exactly alike. Either of them consists of
two half-length D scales placed end to end. Ifan Aor B scale is regarded as running from

1 to 100, then the middle ! stands for 10 and the right-hand | stands for 100. They are
used in finding squares and square roots and also, with S, for finding the sines of angles.

5. K Scale. This amounts to three C scales, each made to one-third scale and placed

end toend. 1f the K scale is regarded as running from | to 1000, then the second ! stands
for 10 and the third | stands for 100. It is used in finding cubes and cube roots,

6. Sand T Scales. The S scale, operating with A or B, gives the sines of angles. The
T scale, operating with C or D, gives the tangents. They are of course used in solving
problems of trigonometry.

7. DI Scale. This is an “inverted” D scale. The calibrations run from right to left
instead of from left to right. It is used in finding the reciprocal of a number.

8. C,, Ci Dy, D, Scales. C, and C, together make a complete 10-inch C scale. Cy
runs from 1 to V10 = 3.1623 and C; runs from V10 to 10. The same holds for D, and
D,. The numbers on C, and D, are printed in black while those on C, and D, are in
red. This is for the purpose of simplifying the rule for determining which scale to usc
in certain operations.

9. L Scale. This is a uniformly graduated scale which, used with C; and C; {or Dy
and D,), gives the common logarithms of numbers. The black numbers are used when
it is operated with C; and the red numbers when it is used with C,,

10. D Scale on Back Face. Used with D, and Dy, this scale gives squares and square
roots with the accuracy of a 10-inch rule.



Slide Rule Operations

11. Multiplication using C and D.
called its LEFT INDEX . the right-hand | is called the RICHT INDEX.
We multiply two numbers as shown in the following two examples:

Example 1. Multiply 2 X 17.

STEP 1. Opposite 2 on D, set the LEFT index of C.
STEP 2. Opposite 17 on C read the answer (34) on D.

In what follows, the left-hand 1 of a scale is
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Example 2. Multiply 5.4 X 0.25.

STEP 1. Opposite 54 on D, set the RIGHT index of C.
STEP 2. Opposite 25 on C, read 135 on D.
The decimal

lation shows that the answer must be 1.35. Note in this case
have been “off scale” if the left index had been used.

These examples illustrate the general rule for multiplying two factors, namely:

STEP 1. Locate one of the factors on D and set either the right or left index of

Step 2 Opposrte 17 on C
read 34 on [

——

points have been disregarded in this operation. Rough mental calcu-
that the reading would
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12. Division using Cand D. This operation is the inverse of multiplication, and the
division of 34 by 17 is shown by Fig. 5. The steps are: w o |
STEP I. Opposite 34on D, set 17 on C. STEP 2. Opposite the index of C, read 2 on D, Q
13. The Number of Digits in a Number. If a number is greater than | the number o m N
of digits in it is defined to be the number of figures to the left of the decimal point. [f a I o Q
(positive) number is less than | the number of digits in it is defined to be a negative "E TE 3 Ny e}
number equal numerically to the number of zeros between the decimal point and the i e} £ o= 0 SV 4
first significant figure. , < £ 3
Examples:  746.22 has 3 digits. G471 has 0digiss. 4 = =7 AN M
3.06 has 1 digit. 0.004 has—2 digits. ! = "2 § w N
Rules can be given for keeping track of the decimal in multiplication and division in £ = 3 e N <
terms of the numbers of digits in the numbers but these will not be stressed here. An ; LS P c8e  »ak S | = 0 o meze ~ o
example is: When two numbers are multiplied using C and D as described in section 11, . S0 §0 25 50O a mmmm%w; GE o X = % C C
the number of digits in the product is equal to the sum of the numbers of digits in the g2 o g w ,.mQ.m. O M S
factors if the slide projects to the left-—and one less than this if it projects to the right. 5B 55 o amw%‘ﬁ T = F£ = = m b
E08Y A = il = = F =2
14, Squares and Square Roots. Opposite any number on D, rcad its square on A. &1 5 w.m.mD 2 5= msmm“.&w\ £ £ F =0 N %
e U o Nt A = == = = -
Examples: O o0~ =85 g o S R
Opposite 3 on D, read 9 on A. ) Opposite 1.47 on D, read 2.16 on A. 5 “¢ unu £0Q% § S m “ aop -l oM ZE = o 0/ .
Conversely, opposite any number on A, read its square root on D. Use the LEFT 36 OM% [a) 2E2 mmw“.u\h_\m\: = = ¥ = NN w//
half of A if the number has.an ODD number of digits and the RIGHT half if the number §o-0Uv L o8 .m sigserYs | 2 = - EYE Q )
has an EVEN number of digits. g SSSes 24 &m»v;{- St = 2% n/_. ’
Examples: ZEeREZE Bl SeoviTE = ENE T ™
Opposite 5 on A (left), read 2.24 on D.  Opposite 64 on A (right), read 8 on D. m g rol.imb.m,:mh mmw mm“m.mﬂ\.\: £ o= BMWI S 0/ 0/
15. Cubes and Cube Roots. Opposite any number on D, read its cube on K. o e hm mm Mm S - mm_mm%”.nmw.\: e a.mm. =L ,mv /mW
Examples: a5 2257 P T = |MH = w
Opposite 2 on D, read 8 on K. Opposite 4.2 on D, read 74 on K. £ hw mhmmm,«u .meC «V/_A mwwwwwww._m = == b == n\u )
Conversely, opposite any number on K, read its cube root on D. Use the right third . 230 98% 208 - @y-%| = Z F T S, |
of K if the number of digits in the number is a multiple of 3 (=3,0, 3, 6, etc.): use the A = Ce ey 2 mmmmamm JE T, T E
middle third if the number of digits is one less than a multiple of 3 (=~ 1,2,5,8 ctc.): use N % L3585 m = « SRS BE “Eo =
the left third if the number of digits is two less than a multiple of 3 (=2, 1, 4, 7, etc.). aY 523 - £gf o mhwwwmuﬂmx R
Examples: Opposite 2 on K (left), read 1.26 on D. 5 F 525F 525 X Qs | T TeEPZ =
Opposite 64 on K (middle), read 4 on D. Opposite 125 on K (right), read 5 on D. g3 Crm 5 o fm m w = mmmm.@m\ £ I :E
‘ g« =Yl =
16. Reciprocals. Opposite any number on D, read its reciprocal on DI. %) M m.m.momm mfmim ‘mY. ﬂmeum\; = - = =
Examples: o . 1 L gYST e wP & sy = - F o o=
osite 38.4 on D, read =0.026 on DI. oI =Ts S c58 = SULSY | - e =
Opposite 2 on [D,read 4= .5 on DI. i 38.4 N C &L HnH..nu w.m S m Mul mﬁwmm.wm_; _ = zthe m,b\n\
The decimal point is fixed by the rule that if a number which is not a power of 10 has o QR2E & y @ satydh L2 - T
x digits, its reciprocal has | — x digits. Thus 38.4 has two digits and its reciprocal has % 8 5 52 &% mwm.alzw\. S i o &
I —2 = —1 digits. mm SRERP Eggy St | = e T T ,o\w
17. Sine of an Angle. Opposite any angle between 34’ and 90° on S, read its sine 25 mdd.m ) m M.ﬂm = & £z 2N m
on B (or A if rule isclosed). If the sine is read on the RIGHT half of B the decimal point S oS 5 % bl = = k£ - F i
goes immediately before the first figure. If read on the LEFT half of B there is one zero 3 m CEL = °A E —<f_- = Q >
between the decimal point and the first significant figure, =5 wd Se¢ T BE £+ o k i F - = N /W»
Examples: Sz3 = m 00 8 mﬁm & s | £ £ F =vE Q
Opposite 28° on S, read 0.47 on B, Opposite 3° 10’ on S, read 0.055 on B. Mu 3 .mMUC.w WD < m s e 25 F L E = AVEREN
= ; ol 05 SEAERE 2
18. Tangent of an Angle. Opposite any angle between 5° 42" and 45°on T, read its i ha 23 mm £ T.m.m .mrm A RN o V BN T ™~ N
tangent on D. The decimal point goes before the first figure, ) o wES e Sgv o OF A = w// #
Example: ~ 258008 03s F~ S8 <
Opposite 20° 20" on T, read 0.37 on D. .- Q
Note that cot 20° 20’ = ﬁlm_axarlwq = 2.7 can be read on DI with the same setting. = m.w = ™~
an: £ 38
This is true because the number on DI is the reciprocal of that on D and the cotangent | — ww - M/
is the reciprocal of the tangent. W 7 38 e N
To find the tangent of an angle between 45° and 84° 18’ use the fact that tan S310: 7% “
(90° — A) =cot A HLH. Thus we find tan 58° by reading cot 32° on DI.
tan
Opposite 32° on T, read cot 32° = tan 58° = 1.6 on DI. - —
Since the tangent of an angle between 45° and 84° 18’ is between | and 10, the decimal O o)
point comes after the first figure, )
If an angle is between 0 and §° 42’ its sine may be used in place of its tangent. They , \ O )
arc nearly cqual for such small angles.
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Note that in this case the index was set opposite a number of its own color (black
index opposite black number): when this is the case the product is read on the scale hav-
ing the SAME color as the second factor—black to black or red to red.

When either the left (black) index or the right (red) index of the C, C, combina-
tion is set over a number on D, or D; that has the OPPOSITE color, then the product is
read on the scale whose color is OPPOSITE to that of the second factor.

Example: Multiply 24 X 2.
- WL mom B.,.m DLD B, mow gon oo
$28.828 E52.80f ScB Hef SRi Zof Hef.Hel SpS.Seb SxB.Cel SgS.825
o LR e RS Ar S E NS ERAS N AN ARS0EE S, CREIHRAREZI SRR nERECRSRRER5REES
313 ) 3233231323 2ad) 3203 A3 32 ISI [ IAINIAILILI[FLILIL I 3L ILIL3
§‘~.‘\:lg..\»,\_l\_,\.«:\l.t:m\:-.\_l\,:\»«g\‘z;“:'::*_%: :‘:\»‘\g File B8 ,.-“;;nrz‘f?s; SEITAT TR IR AR S AR 2O
L0f5|||||||||li6\||l||||Z|1A||||s||38||||:|||'4igo||r||xl|'sxl
Ca \»ﬁ«uhu||u|.I|mluulnnl|m|mﬁ il bt RdlIlhll'lhlrhlﬁxllll |||l|hl|hh?| I'||I|III‘IIfll'Iql|lh||hlllllIll'%lllh“!lllll!lml]
C } ]1 IZ P { |4 } !5 1 nhemlnnmnhl l‘ﬁnlmlmulnn n.n||||1h lllHIllHIllIHllllH Hllllllllllllllll'lh/ro
’I “IX'IIKI Hlll‘lll ILI‘I“!I ll‘ll‘}ll'll“l"llil'“l“l|l|l{'l|,l§}lllll||||l‘||| |l|‘!|”ll“ll! llllll,ll”l‘[”” I”l””ll”"””'””I““ ll7']"‘!'rrrl[|”lllVI['l||lYllII]IIIYIXHI' llélﬂl‘lll
o D1 1 2 a 5 6 It lg gt}
wptogsspannipagongng g e pprp g pepspr b s e L R PP
Dz\/{#}l||l|(|411|[|||lélill é | ,} ] é | & |i
PU R R s nun g N D B S S U O S I IR I IO TG
O i R LTHE EL C 2|| I]Illallllll ) 5 1 L s 5"

Step 1. Opp24-on D1 set right (ndex of C2

Step 2. Opp. 2 on C1
read 48 on D2

Fig.
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20. Division using C, C;and D, D.. To carry out the division X, locate x on the

v

D, D; combination and pull v on C, or C; over it: read the quoticnt on the proper one
of the 1Dy D, scales opposite the index of C; C, If x and v are the SAME color. read
answer on scale that has the SAME color as the index: if x and y are OPPOSITE in
color, read answer on the scale that is OPPOSITE in color to the index.

Example 1.

Divide 75 by 6.

= (—————\
A I R A T I I S U SR T O T
o R e e f.-?f'::E:EEEmEéEnEEE BEEaTHE BESLTES
B R PR LSRR R b e P h b PR EEE R B Kb b o
| 3231 3A31 323 383 33PNl I3l ILIL I3
29 E‘::_{\-i*:\: REEENE '.\:*;L_i:‘rz _é:‘. '-“;“:'3“53.5\,'5‘§E‘§Tﬁ"“§=‘$“§“ﬁ“
16
T . |||||||1‘2‘|1||x|l|||3a‘811|l||||qf9¢x||1<||'5|1
1o ; ¢
C2 Nldundind llnuhnlhulluﬁ chadedatald 1In|1||l|?xl|l|| lxlnhhllll ||||1h'|1‘|l|l i|lIT(!oh||l|l|hh|llﬁlltl|hh|||nlxhh?lhhhhlal|||hl|*
2 3 4 5 6 7 8 - s V10
Ci L
1””[””[ SuL ‘I'Llei'lrl_rkrill”l'i r'rITiu‘x‘u':%h'ﬂ:i:Iulr'rihiﬁl]Hvkih‘»‘xlfﬂ'li!nllluHulx\ih’x‘:i‘ulﬁlII'N':”,ullx‘l'lh[lllxllxlu'llli'x‘ lnl}jrl?}rlxlﬁlllrl lll:|‘[!r}1L|L|]|H|l(llJIL|‘llll'rl‘rlrl”]l[“1““1““1““?”“1“‘
le) D1 2 3 B 5 6 8l lgl3 3 e o)
Dz doguqueptsoguayfai o g pepopepopg e e ey dogg AR S T N T U U UL ILE
Ay 4 ' 4 ' gy Hgrgrrry
O 0 {HII]HH“ gy ||n||;u|||n|||n|g11||1|x|1|||||x|1|||111]1]||1||1||c|l|l|x|n|||n| PR oo O
J b 3 4 3 6 1_8 3 1
L*J N J

Steo /. Opp. 75 on D2 Set 6-on C2

Srep 2. Opp. index of Cz

reaa 72.5 on Dz

Fig.9
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Divide 144 by 6.

Example 2.

O @] 21. Squares and Square Roots using D; Dy and D, The D scale used here is the
M one under D, and D; on the back face.
Q ~ Opposite any number on Dy or Dy, read its square on D,
o
SL086°T%s mrw o 'Y 0 Examples:
mw»mm.@,w_ = Q N Opposite 4 on Dy, read 16 on D.
ﬂwﬁ“%.\m_ ,3 = w|9 VA Q Opposite 16 on Dy, read 256 on D.
305" B E 2 Ovposite 1.47 on Dy, read 2,16 on D.
§2906""31s - Z7E° /oﬂ.v
.#%MM“M\.\» § HW wl NS 2 Conversely, opposite any number on D read its square root on D; or Dy, Use Dy if
mﬁmmw”%ww E = =~ BN /0 the number of digits in the number is odd and D if even,
| s | =~ = =
2 E o= ¢
2““%.@\; __— 0/ M Examples:
.y - = = ; -
ﬁﬁ.% - ~ ],ﬁmx. = £ w/ g Opposite 6 on D, read v6 = 2.45 on D;.
L . = "=F = = N
:em.@r\. EEEE . Opposite 60 on D, recad v60 = 7.75 on D;.
] 2 Zed B\ . S
mwnk.@m.: < = F . 2 Opposite 2530 on D, read +2530 = 50.3 on Dy, ’
Csgy =l = = = = . P—
:m:.em:._ oz . = = w Opposite 0.0149 on D, read +0.0149 = 0.122 on D,.
st | £ = F Z
sy | 2 2 F = = AN
429 —% = £, =
mmmmmm E = Imw.z = mHa. S 22. Logarithms. Only the mantissa or decimal part of the common logarithm of a
zmmmﬁ.ﬁ: HEE F20> number is read from the slide rule. The characteristic is supplied mentally by the use of
&::.“xn\, J = um.mls =, = rules with which the reader is assumed to be familiar. The scales used are C; Cyand L:
mm%m@\n < = ¥ =2 Opposite a number N on C; or C,, read the mantissa of its logarithm on L. Use the black
P B Z e B0 O numbers on L if the number is on C; (black) and the red numbers if the number is on
Sy e | = WS T O oo C (red
SIR9Y T | - = E - = e 3 (red),
$21560 %2 e R~ R R
LR i =F Example:
o Joz 2 E T D . — Opposite 15 on C; (black) read .176 on L.
W 2 F - o L] Opposite 278 on C; (black) read .444 on L.
nmmm”nun CHLE =i Opposite 375 on C; (red) read .574 on L.
ball ol {3V

Opposite 628 an C; (red) read .798 on L.
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Determining the number N when its logarithm is known is of course the reverse
operation.
Example: -Find N if log N = 1.802.

STEP 1. Opposite the mantissa .802 on L, read 634 on C, (red).

STEP 2. Since the characteristic is I there are two figures to the left of the decimal
pointand N = 63.4,
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mp/m
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Ser 6on C2

§TI8L0° %6

290" 2%
SL08p0° 794
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D illlI]IHI|IIIVI|HH]HW

D1

PROPERTIES OF CIKCLES

Circumference = diameter X 3.1416.

Steo 1. Qoo. 744 on Dz

Area = square of radius X 3.1416.
square of diameter X 0.7854.

O Side of inscribed square = diameter X 0.7071.

Side of inscribed hexagon = radius of circle.

Length of arc = number of degrees in angle X diameter X 0.008727.
Length of chord = diameter of circle X sine of 4 included angle.
Area of sector = [ength of arc X 13 of radius.

Area of segment = area of sector minus area of triangle.
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