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PART

1

In Part 1 you will learn how to multiply and divide
with a slide rule. A slide rule has several number
scales named by letters: A, B, C, D, etc. In Part 1
only basic scales C and D will be used. The use of
other scales will be explained later.

When you study the charts in this manual always
set the slide on your rule like the ones pictured in
the lesson. Study the slide rule itself along with the
charts. Set the slide on your rule like the one pic-
tured below. This setting is used for 2 X 3 = 6.

(a) How to multiply:
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The large numerals are read as follows:
1 =1, 0r 10, or 100, etc; also .1, or .01, or .001, etc.

2=

3 = 3, or 30, or 300, etc.; also .3, or .03, or .003, etc.
This is true on both the C and the D scale.

= 2, or 20, or 200, etc,; also .2, or .02, or .002, etc.

Rule: To multiply one number by another:
Set 1 of the C scale over one of the numbers on the D
scale. Set hairline of cursor over the other number on
the C scale. Read answer under the hairline on the D
scale.

The setting shown above would also be used for all of the
examples following:
=.6; 20X 3000 =
.0006.

20X 3 =60; 20 X 30 =600; .2 X 3
60,000; .02 X 300 =6; .02 X .03 =

As soon as you have learned how to locate or read other num-
bers on the scales, you can multiply any two numbers in this
way.
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(b) How to read the C and D scales: Below is a D scale. Study the readings shown.

1.0 1.2 14 16 18 21 25 32 44 5.5 72 89
‘ 11 ‘ 13 ‘ 15 17 19 26 34 9.3
0 l{HI|III\!l\|\i|H\\‘ZHHUHI‘|\3|I11l!|Il\al}\|\H?L\HUHl‘lell\\lI\l|<1|\I{Il}ll\ulllmnlglwllllél \ll|II|1|I||I‘lIII|IHI]I|H|IlII|II|||l|Il|i|Hglnl|I’H||||\\1||H|\|\|‘|HI1HIIWH|I\HWIIA\ | 3 IRERER [ i } 1 | i | ‘é‘IW‘\‘1'|‘|‘|"1‘|‘é’\'|'|'|'|‘\'|'|'W,'|‘|‘l"‘|‘\'l'lH‘é‘|'|‘\‘|‘|’|’|'l‘|’§’|'1‘\‘\‘\‘W'|'?‘l D
1.02 124 1.46 1.88
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This mark also represents 13, or 130,
or 1300, or .13, or .013, or any number
with figures 13, no matter where the
decimal point is located. A similar state-
ment can be made for the other “tenth”
marks.

Between 1 and 2, the spaces between
“tenth” marks are sub-divided into 10
patts. Count as though each space repre-
sents “one hundreth”” Between 1.0 and
1.10, read 1.01, 1.02, 1.03, etc. to 1.10.

From 2 to 4 there are only > spaces
between “tenths” Count as though each
space represents “two hundreths”
Between 2 and 2.1 read: 2.02,2.04,2.06,
2.08, then 2.10. From 4 to 10, there is
only one mark between tenths.

Summary:
Any mark represents many dif-

ent positions in each. There is
a definite mark for the first
two figures of any number.

The C scale is just like the D scale. For practice in reading it, study the one below.

ferent numbers. Theyall have S bt Bl ot o nn ol ! SoonadinnndanbndonSoumhanl
the same figures (digits), but | | ‘ ‘ | i | |

p AL ey 118 142 170 215 255 305 38 47 61
the decimal point is in differ 104 128 154 186 24 28 3.45 43 53 67

On the next page you will learn more about how the scales are read.




(¢) More about reading the scales: The rule pictured below is set to multiply 14.7 by 3.76.

The 1 of the C scale is set over 147 of the D scale. The number
147 is-located by the 7th matk after 14. For practice, check
these readings on the C scale: 1.13,1.39, 1.65, 191. The arrows
point to them in order from left to right.

The cursor hairline set over 376 of the C scale comes over 553
of the D scale. The number 376 is located to the right of 37
by reading the marks as “two] “four] “six”’ The number 553-
is located between 550 and 555, and is just a little nearer 555.
The answer for 14.7 X 3.76 is 55.3 approximately.

113 1.39 1.65 191

Body or Stator

Cursor Hairline
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217 248 288

662 898 Body or Stator

423 514

Locate the decimal point by estimating. Thus 14.7 is near 15,
and 3.76 is near 4. The result for 14.7 X 3.76 will be near
15 X 4 or 60. The reading is 553. The answer must be 55.3.
You would also get the decimal point placed right by round-
ing off 14.7 to 10, and 3.76 to 4, using 10 X 4 = 40 to de-
cide roughly how large the answer is. Usually you will know
where the decimal point must be placed so the answer will
“make sense.”

From 4 to 10 there is only one mark between “tenths The
“hundreths” position is set by estimating. One arrow points to
5.14,0r 514, 0r 51.4, etc. Check the readings shown by the other
arrows. Each short graduation mark stands for “five-hun-
dredths”” You can estimate where the other “hundredths” mark
would be if there was room.
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Haniples for pracrice 3. 00215 X 3.54 Set 1 of C scale over 0.0215 of D scale. Set

1. 18 X 3.7 Set 1 of C scale over 18 of D scale. Set hair- PRE
line over 3.7 of C. Read 66.6 on D 4 4155 235 Zalfllmefozer 3i54 of C::eadfogalon ;).
2. 280 X 0.34 Set 1 of C scale over 280 of D scale. Set hair- ¢ Skl 2 h:?rlinoe ovesrc azggvg C. Ii(ec;d 9.;?;, St

line over 0.34 of C. Read 95.2 on D.

(d) How to divide: Division is the opposite of multiplication. The slide pictured on page 4 above is set to divide 55.3
by 3.76. The answer is 14.7. The rule for division is in a box below.

Example: 2.39 — 1.88 = 1.27 Use hairline to set 1.88 on C over
0 {II|||IIII|IIII||IH|HII|I |!|Ii|l|IIllI‘\HlllI|}IIIIII|;t‘lll‘lllllllliilll il 'Jll'l\f|‘|l|‘l|'|s'|\‘fn'||l|‘§“|'|\|lg\i|?'|i lf'|' i II‘)flllllilﬂlllllmllll|ll,I'IIHllllll\fIII'|Hllilﬁflllﬂmll]ll 41\||||\[|‘|||H||\|{nH |H||\m'||';"|'||"1”||“|'||‘\"|”\”|‘|'|
Find 1.27 under 1 on C 2390nD

s e iy — . Rule: Set divisor on the C scale over the dividend on the
Dividend - divisor = goticat D scale. Read answer on the D scale under 1 of the C

Example: 12 ~ 3 = 4 scale
Example: 62.4 <+ .707 = 88.3 Set .707 on C over Under 1 on C find
sy m.,mL' A ooy o
6240nD 8830nD
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The decimal point in division:

To locate the decimal point in a division example, round the
numbers off to one or two figures. Divide mentally. For ex-
ample, 55.3 is near 50 and 3.76 is near 5. Then since 50 + 5
= 10, the answer must be near 14. It is not 147 or 1.47. Usu-
ally you will know where to locate the decimal point to have

a sensible answer.

Examples for practice.
Find Set 7 on C over 82 on D. Under 1 on the C scale
1. 82 =7 read 11.7 on the D scale.
Over 75 on D set 92 on C. Under 1 on the C
2. 75 + 92 scale read 0.815 on D. To locate the decimal
point notice that the fraction 7%, is about equal
to 8.

(e) Proportions: For any setting of the slide, many equal ratios are shown. Proportions are easy to solve.

Set 7 on C over 5 on D. Under 2.1 on

1 (onC) 2 (onC) 3 (onC) 36 (on C) 48 (on C)
2 (onD) 4 (on D) 6 (onD) 72 (on D) 96 (onD)
‘ 1 2 S | I
o ”\‘”'U,“‘”“‘l‘.”‘l”“!‘.‘ﬁ\””lf‘”WWH"”” l , E'I‘I"')“'1“’1""“‘“’\‘ “““‘l“l‘ i !\‘\‘\“mzm‘ “‘T‘,'v‘, {"\‘L“‘\“‘ I m“m WZHWH’(&M"I‘HHHT'MMM‘ c
Example. Find x in the following proportion: 3 = -2;1 ¥ Rule: To find x in 5 b = set g on the C scale opposite

b on the D scale, Under ¢ on the C scale, read x on the

C read 1.5 on the D scale. Then x = 1.5. D scale.
(f) What to do if the answer is "outside” the D scale. Rule: Either the left or the right
Example: Find 2 X8. Set 1 of the C scale over 2 of the D scale. Locate 8 on the C index (1) of C may be used. Use
scale. It is “outside” the rule. Therefore move the slide end-for-end so the right- the one that puts the answer on
hand 1 of C is over 2 of D. Under 8 of C read the answer 16 on D. the D scale.

HHMHHHMw\\mm1\\mhml\m\M\M\\M\M\M\Mﬁ\ ‘ i \\I‘M‘I}M‘H

(3) under8of C (1) Set right index of C
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(4) locate 16of D (2) over2of D



(g) Combined operations: Many examples require both multiplication and division.

248 X 152
12.4

Set the rule to divide 24.8 by 12.4. Then move the hairline
over 1.52 on C. Read answer 3.04 on D.

Example. Find

Rule: For%

b , divide & by ¢, then multiply by &. Set ¢

of C scale over a4 on D scale. Move hairline to b of C
scale. Read answer under hairline on D scale.

0
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Examples for practice.

1. Find42 é 37. Set 65 on C over 42 on D. Move hairline to

37 on C. Read answer 23.9 under haitline on D.

: Findzl-l———><9'43. Set 19 on C over 2.7 on D. Move haitline

to 43 on C. Read answer .0611 on D under hairline,

. ;182 X 458 X 67.3
. Find 584 392 . Over 182 on D set 2.84 on C.

Move hairline over 4.58 on the C scale. Move slide so 32.2
is under the hairline. Move hairline ro 76.3 on C. Read the
answer on D under the hairline. It is 613.

il
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12.4. 1.52
i {Hu!Hlmnmnmuq n/u||1nmmv)nnwuhm\uu}un)mia','.'|'uwm.'lvlw,‘u','.*l
24.8 3.04
Examples for you to do. Answers
1L x= 132XAE5 300
2 Find 237X 604 26.4
3. Find 280X q136
4 00521 276
5. 5= = 65.7




In Part 2 you will learn how to use some of the special scales on a slide When you study the charts in this man-

rule. The Cl scale has many different uses. The A and B scales are used ual, always set the slide on your rule like
to find squares or square roots of numbers. The K scale is used to find the ones picrured in the lesson. Study the
cubes or cube roots of numbers. shide rule itself along with the charts.

(a) How to read the CI scale: Below is part of a CI scale and C scale. The CI scale reads from right to

left. Note (<) beside the numbers to help remember. The CI scale is just like the C scale except
that it reads the other way.

< < < < < < < < <
ot hundaf i 8 b S T L S S S ittt lsmsmmoesson T oSS b s s s o5 Lo 18 et 5 76 1 0 o s Rt vl
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Note .8 on CI is over 1.25 on C, and Here .4 on Cl is opposite 2.5 on C, and Here .5 on C is under 2 on CI. Notice
8X125=1 4X25=1 that 5 X2 =1
If the hairline is set over 5 on C, it is also set over 1 = 5 or Summary: If the numbers directly opposite each other on C
1L or .2 on CI. At the same time it is over 2 on CI, it is over and CI are multiplied, the result is 1. Numbers opposite on
14 or .5 on C. When the hairline is over 8 on CI, it is also over C and CI are called reciprocals. Thus 2 and 1% or 2 and .5
1-+8=.1250nC are reciprocals.
Read on CI
96 83 71 5.82 47 375 297 245 194 1.56 Remenbertieszls
9 7.7 65 5.35 415 2.20 172 1.38 teads from right to
| : ‘ l | lefe.
o bbb i baa S oo S8 LR @ vl ) s £ VTS T T T |
¢ 'wmluuymm \r?wm\\\H?irH)LIl1\|>\11HI\?\I\\|\\\ITIIIIHHHMHHM?HHHH ‘mmu?\m\m \\\wMw\\\\\\\hmhmmmmmm (IR nnlmmlu\nululﬁ\ r«1>|mmn|wm?l 1 «\\\m\TM\?WMHMM il x?.l||mnllnumf?mimnlmwm ¢
104 i lof 9.6
(reciprocal of 96) 213 (reciprocal of 4.7) 515 (reciprocal of 194)
Read on C



(b) How to use the CI scale in multiplying: Set your slide like the one below. This is set for 2 X 8 using the CI scale.
Compare with (f) of part 1.

Under 1 onCI Set8on CI

CE< bttt S 5§l .m.m.T Lt B8 L SB S Rdanbidaa i B LT I

{IIIl||\i||lllIl||Hl12||H||||||31|ll||III“HI|IH!|;IHT>IIH(IilllII1IILliI|]li,|all‘|lllllmll‘lwl '|'1'|'l'||f\'| 'f"”” '””'”' '”' I '|'|‘”'|l|'” 'H'“I\H”H\“l |'\h'|¢'|‘||f|'n| I ‘uf”L"\'nl'|'1”||“1'l'f'1'|"|'|”T”\”“l'||“\h f“(“} ‘

This same setting also shows 32 X 5 = 160. Over 32 on D
set 5 on CL Under 1 on CI read 160 on D.

D

over 2 onD
Read answer 16 on D

Note: When the Cl scale is used, the answer always can be
read on the D scale without changing the slide “end-for-end”
as was done in Part 1, par. (f).

Rule to multiply using CI: Set one of the numbers on CI
over the other number on D. Read the answer on the
D scale under the index of the C scale.

Examples for practice.
1. Find 204 X 6.62. Set 6.62 on CI over 204 on D. At 1 on
Cl read 1350 on D.

2. Find 18.7 X 0.384. Set hairline over 18.7 on D. Pull 384
on CI under hairline. At 1 of CI read 7.18 on D.

3. Find 5.38 X 1.92. Set hairline over 5.38 on D. Pull 1.92
on CI under hairline. At 1 of CI read 10.33 on D.

4. Find 1/=. Set haitline over = on C. Read .318 on CL

5. Find 1/9.05. Set hairline over 9.05 on CI. Read .1105 on
C. Or set hairline over 9.05 on C and read .1105 on CL

6. Find 3.68 X 4.13. Set haitline over 3.68 on D. Set slide so
4.13 on CI is under the hairline. At 1 of C read answer,
15.2, on D.

Continued maultiplication: Find 16.3 X 2.14 X 7.35. Move
hairline over 16.3 on D. Pull 2.14 on CI under hairline.
Move hairline over 7.35 on C. Read answer 256 under hair-
line on D. Or, set 1 on C over 16.3 on D. Move hairline
over 2.14 on C. Pull 7.35 on CI under hairline. Read 256
on D under 1 on C.

Awkward divisions: Find 128 -+ 85. Here the method of Les-
son 1 puts the slide far to the left. Bur 128 + 85 = 128 X
14s. Set 1 of C over 128 on D. Move hairline over 85 on
Cl. (This is. 1g5 on C.) Read 1.51 on D. Note slide does
not extend far outside rule.

For another example, try: 78 =~ 12 = 6.5; set right-hand in-

dex (1) of CI on 78 of D. Under 12 of CI read 6.5 on D.




(¢) Finding squares and square roots: Notice the A and B scales. The A and B scales have two parts (left and right)
each with numbers from 1 to 10.

. F\When the hairline is over 6 on D, it is also
2 RIX& Sljlnl:?zel;s (::lrll)l]::;:eot: eg ;c;:zri;:ir: If the left index of A rep- over 36 on A. Also 60? = 3§00; 6% = 36, etc.
§ squares on B . resents 1, this middle in- Similarly opposite .06 on C is (.06)? or .0036
) 1 ) J dex is 10 and the right on B.
8 o index is 100. The middle T T o
& When the hairline is over 12 on D, it is also index of A also represents . defte s

over 12 X 12 = 144, or 122 on A. Also 122 1000, or 100,000 etc. Also Wh(g4the Xaleine 22(5)20161'64808?1 812)’_u 6131 alm

T | = 14412 = 0144; 120° = 14400, rc. Sim | | -1 ot 001, or 00001, erc. | || OVer 64 on A. Also 80° = 6400; tor dota
| $Tatly, oopasite 12 oo Cis 144 on B pg o T Similarly opposite .08 on C is (.08)? or .0064
Q Y, Opp > ‘ r LOH B.

!
; PHWHHUHmHm1wmmwmmwm@ww\hmMMUMH?EWJWMWWEWMWWW@uMmu@uwuﬁqu@Wm@Wmfuuuuwummmuwmwwmmwm@wth fuuWNMMImM@mmmwm@HHWMDUMn@nWﬂ@Mm@Mw];
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T When the hairline is over 144 on A, it is also over V 144 PARTR . -
< | 7 IR it S When the hairline is over 36 on A it is over /36 = 6 on Dl
e I_ 112 G0, A11524\/1.%4_—1§.2, %‘0144 = 12; etc. Simi- Also, /.36 = .6; \/.0036 = .06; etc. When the hairline is
(a)] arly, opposite on B IS 1= R L, B, over 64 on A it is over \/64 =8 on D. Also, /.64 = 8;
g - V0064 = .08; etc. The same relationship is true for the B
4 | Rule: Numbers on A have their square roots on D. and C scales.
§ Emilarly, numbers on B have their square roots onC,
14400 has 5 digits to the left of the decimal point. 144 has 3 1440 has 4 digits to the lefr of the decimal point. 14.4 has 2
digits; 1.44 hasgl digit to left of point. 0.01‘1134 has 1 zero to digics; .144 has 0 digits; 0.00144 has 2 zeroes o right of point;
right of point; 0.000144 has 3 zeroes. 0.0000144 has 4 zeroes.
Rule: If the number of digits or zeroes is an odd number Rule: 1f the number of digits or zeroes is an even number,
use the left-hand part of the A scale to set the number | use the right-hand part of the A scale to find square
for square roots. roots.

10.



_§ When the hairline is over 2 on D, it If the left index of K represents 1, then Vl(’hen thesllxgulm;e(xsoog e 8 or}: D’zitf

O | isalsoover2 X2 X 2or2% or 8,onK. the 1 at the left below represents 10, ;so over dici on b servleft at Za
When it is over 12 on D, it is also over and the 1 at the right below represents =2 % 4one- xgx‘tj.m}m er b(,) o e p a_g;ﬂ

M | 12X 12X 12 or 12° or 1728 on K. 100. The 1 at the right end of K repre- — 8’3*‘_‘“""2 ‘g“h““md.ef. on Ther o
Numbers on D have their cubes on K. sents 1000. patt. 8° = 512, a three-digit number on

right part.

a

K I ' I.\-Mluilln\ 1|Infnlllllnh‘uluhhh?rH.Iw|u’unlnu?vmlm:?l||w]n||| Ylll?llll‘l |I|I|l|I|l‘l|I|I|l?l|l|||||||4|||||dlf|||1‘41llfnllhln?ullllln’h ||T|r|\?||u?|ml’| I|7wI:I|.l1-?-I»Iw?‘lwlulrh"lulwhh?nv||1un?nuhuv?-nluu?AHn[nu?nn?nn} K

0 ll \|||||H!m||lln |||l|||llllu\H\Hlml\I\Hlll\i|IIIlllIIIHll\y\I\|H|\llmuiuilllullll l||»|||H||lHL|||11||l\|lt||;|||mHl||>||\|\||L|l||||,|41|u|||\|||||m|un|||||||||||m||||| 14 |||||)|;| 1 I\l,l \|||41|||\|\|l|4r||ém||\|\l|||||mu g |1|||||||’||||0||||gu|||ur‘m||||u{ 0
When the hairline is over 8 on K, it is If the right index of K represents 1,then When hairline is over 512 on K, it is

M | also over V8 or 2 on D. When it is the 1 at the right above may represent also over ¥/512 = 8 on D. When it is
over 1728 on K, it is over 1728 or .1. The 1 at the left above may repre- over 343 on K, it is also over ¥ 343 =
12 on D. Numbers on K have their sent .01. The 1 at the lefc index may 7 on D. The parts of the K scale are

Q | cube roots on D. represent .001. short and the accuracy is reduced.

§ Divide the number into groups of three Divide the number into groups of three Divide the number into groups of three

o digits. Start from the decimal point and digits. Start from the decimal point and digits. Start from the decimal point and

= count left when number is greater than count left when number is greater than count left when number is greater than

© 1 and right if number is less than 1. 1 and right if number is less than 1. 1 and right if number is less than 1.
1,728,000. has 1 digit in first group. 64,000. has 2 digits in first group. 512,000. has 3 digits in the first group.
1.728 has 1 digit in first group. 64. has 2 digits in first group. 512. - has 3 digits in the first group.
001,728 has 1 digit in first group. 000,064 has 2 digits in first group. 000,512 has 3 digits in the first group.
When the first group has only 1 digit, When the first group has 2 digits, use When the first group bas 3 digits, use
use Jeft part of K for cube root. the middle part of K for cube root. the right-hand part of K for cube root.

(d) Finding cubes and cube roots: Notice the K scale. The K scale has three parts (left, middle, right) each with num-
bers 1 to 10. To save space, a K scale and a D scale are shown close together below.

11.




(e) Decimal Point Location: (1) Examples for practice: Answers

For cubes: Use rules for ordinary multiplication. 1. % 143

For cube roots: Separate the figures of the number into groups
of three figures going both ways from the decimal point. Sup- 2
ply zeroes as needed. There will be one figure in the cube root
for each group in the original number.

) 35% 0284

3. V73 27
Examples: 4 /73 8.54
VY a =

1. 7348000000 =703 Two groups to left of point in 5. V841 29

2. ¥34,.800.000 = 326 number; hence, 2 figures to

3. /34800000 = 152 left of point in cube root. 6. V0.062 0249

‘ e ) 7. 3.95% 156
S ;a =
% WEASORG00"= 03 One group to left of point in 8. 4822 %320
5. ¥34.800,000 = 3.26 number; hence, 1 figure to left 9. 2.45° 147
_ of point in cube root. - i

6. ¥3480,000 =152 10. 56.13 177,000

7. ¥/ 348000000 = 703  Three groups to right of point in 11. .738° 402

8. /034800000 = 326 ~ number; hence, 3 figures to 12. 0933 00081

right of point in cube root.

9. /003,480,000 = .152 13. ¥71 414
10. /7000,348,000,000 = 0703 Four groups to right of 14. V53 174
11. ¥/-000,034,800,000 = .0326 potet it Tufiber; hence, 13. Y815 244

BT 4 figures to right of
12. {/000,005,480,000 = 0152 point in cube roor. 16. V0315 316

12.



PART

In Part 3 you will learn how to find logarithms. This part also
shows how to find sines, cosines, and tangents of angles, and how
to use the slide rule to solve triangles. This lesson is about L, S,
and T scales.

If it has been some time since you studied
Parts I and 2, it may be wise to review them.
With the L. S, and T scales, the scales used
most are C, D, and CL

(@) How to find logarithms: Below is an L scale and D scale.

o l\\IlUVII!I\IH‘\\\lIH\|\\\IL\I\\\\\\11!\|I\I\I\gll\i|||IIll|}\1II\!j,!l\I|H\Illill||H!WWll |\\I|||H}IH\|Il1\11|I\1HI|UIiV|IIII}\IH|llHyllmylﬂll“m“lllillll
¥ 0

I|I”I“"I““I”“I”"L' frien I’\'\‘|'I'I‘é‘!‘lll‘l‘\'l‘\l'\‘\*é‘\‘\'!'\‘\‘I‘UU\‘j,‘\‘\‘\‘\’\‘|‘\‘I"I‘&'IW\'}‘|‘I‘N‘I‘gI‘W‘I'pIW'I‘

{D
lL

| | | 2 |
Uniform scale for /
finding logarithms

N

i 4 | 5 ! )

|

b ! 8 I $ I

The L scale is a uniform scale similar
to an ordinary centimeter scale on a
“foot-ruler.” The decimal points of

When the hairline is over 2 on the D
scale, the logarithm of 2, or .301, can
be read on the L scale. Thus

Logarithms on L are to base 10. Note
above: log 3.49 = .543. The character-
istics must be found by rule—they are

numbers on the L scale are shown: .1,
2, etc.

Log 2 = 301

not read from the scale. See below.

Determining the Characteristic: Count the number of figures
from the right of the first non-zero digit toward the decimal
point. The characteristic is positive if the count is toward the
right, and negative if the count is toward the left.

Determining the Number: When the characteristic is known,
use the same rule to place the decimal point in the number.
Start at the right of the first non-zero digit and count places
as given by the characteristic, supplying zeroes as needed.
Use the sign of the characteristic to tell which way you count.

Rule for logarithms (base 10): Set the hairline over the
number on the D scale. Read the mantissa of the log-
arithm on the L scale. Supply the correct characteristic
of the logarithm, using rule at the left.

If the logarithm is known and the corresponding number is
to be found, use the above rule “backwards.” First, pay no at-
tention to the characteristics. Set the mantissa on the L scale
and read the number on the D scale. Then use the character-
istic to place the decimal point.

13.
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(b) How to read the sine scale: Shown below are a sine scale

(8) and a C scale. For sines, the angles on S increase from

left to right. Use the numerals on the right side of the marks. The same marks are used for cosines, but the angles
increase from right to left. Note the arrows (<), and read numerals on the left.

The mark on S under the line below
represents an angle of 7.35°. The value
sin 7.35° = 128 is read on the C scale
directly below.

The mark on S under the line repre-
sents 13.4°. On C read sin 13.4° =
.232. For any angle on 8, decimal point
is at left of value read on C.

Angles larger than 80° can be set only
roughly on S. The sines of all these

/
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angles are almost 1.

12000,4%0 s
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When cosines are wanted the numerals
at the left are used (<<82). When the
mark on S above is read 82.65°, read
cos .82.65 = .128.

Reading from right to left the mark on
S above is at 76.6°. Then cos 76.6 =
.232. For any angle on S, decimal point
of cosine is at lefc of value read on C.

Read cos 28.5° = .879. When angles
are given in minutes (28°30’), convert
minutes to decimal fractions of a degree
before using scales.

Examples for practice: Examples for you to do: Answers
1. Find sin 15.8°. Set hairline over 15.8 on S. Read the value 1. Find sin 6.7° 117
272 on C. o 2. Find sin 7.6° 132
2. Find the value of cos 62.1°. Set the hairline to the left of 3. Find cos 76.3° 237
<60 on S at 62.1. Read .468 on C. ~ fisk S0s T . 23
3. Find sin 59°. Set 59 on the S scale. Read .857 on C. 4. How large is sin 25.4°? 429
4. Find cos 31°. Set 31 on the S scale. Read .857 on C. 5. What is the value of cos 54.8°7 576

14.




(¢) How to read the tangent scale: The tangent scale (T') is much like the 8 scale. The scales on the slide shown below
are set to multiply 14.6 by the sine, or the cosine, or the tangent of any angle on the S or the T scale.

Angles on T start at 5.7° and increase toward the right up to Angles on T from 45° to 84.3° begin at the right index and
45°, The value of tan 6.75°, or .118, is read on C. increase toward the left. Tan 75° = 3.73, is read on CL

T <8416 < < < <
S <81 <7518 <10l20

cl }IIH|HH$I\H1HH<¢M|\||blIBITI Lo |§| ||\ \ Lt B G L afo S ? Aot ?h..a ‘u.m” i \l.m‘ CCI
i
) [HlHL||11H||)||I|+|1 \\‘\‘H"In‘\l\{!llw"l‘\‘j\‘ull“\lill ||| }I‘le |1\|\|‘\|Jllwllwll\”\‘s‘ ljl ll\‘”?u \I 1‘\”||\i!‘il&| le’”l Mllﬁﬂiullﬂlﬂ‘llnll ||||||\ m, ”l“‘” LIIH‘I“IIW l”\li””‘”llllf”i“hl\ (b
Note that 1 of C is over 14.6 of D 146 X sin 13.2° =333 on D
Rule: Read tangents of angles from 5.7° to 45° on C; | | Computing with sines and tangents:

place decimal point at left of first figure. Read tangents

le: R i
of amgles fromn 45° 1o B43° o €1; placesdecimal, point Rule: Remember that when an angle is set on S or on T,

the value of the sine (or of the tangent) is automati-

at right of first figure. cally set on the C scale.
Finding cotangents. Remember that, for any angle A, cot A When a sine (or a tangent) occurs as a factor, set the
= 1/tan A. The tangent and cotangent of the same angle are angle on S (or on T), and proceed as in ordinary mul-
reciprocals. (See Lesson 2, parts (2) and (b).) tiplication.

Rule: Read cotangents of angles from 5.7° to 45° on CI; Similarly, you can d'ivide a number by the sine (or.by
place decimal point at right of first figure. Read co- the tangent) by setting the number on D and moving
tangents of angles from 45° to 84.3° on C; place deci- the slide so the angle on S (or on T) is under the hair-
mal point at left of first figure. line. Read the result as usual on D.
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(d) Small angles: The sines and tangents of angles smaller
than 5.7° are nearly equal. Notice the special mark on
" the Cscale at 5.7 with R above it.

(e) Radian measure: Sometimes it is necessary to change
from angle measure in degrees to angle measure in ra-
dians. Remember that 1 radian = 57.3 degrees.

Rule for small angles: Set R on C over the angle on D.
At 1 of C read the value of the sine or the tangent on
D. For angles between .57° and 5.7° supply a zero at
the left of the first digit read, then the decimal point.
For angles between .057 and .57 supply two zeroes,

Rule: To change from degrees to radians, set 1 of the C
scale over R (57.3) on D. Set hairline over angle in
degrees on D. Read radian measure on C. To change
radians to degrees, set radians on C and read value in

then point. degrees on D.
\\R onC  45°= 785 radians
° w.'.'.f.u;!.'.'.'.tI(i.',',b||n,'g.lt|H.*.'lljlf,un*.\Ty.‘.',m!w.uu@w'.".'\'I'.“.'lw'n'ﬁl.'.s;'.n.*.',f.f.|.*.l.'.f.f.‘.l,'ﬁ.aJu.lg.la.l;;'g.'.u\!.'.II'.T.'.\f.u,'.mhf.aln.p.hln'1*a',".'!'lu'\‘ 'ﬁ.'l'l'l‘,'x'wgbl'Tll‘tlola'.'§'|'l'|'\l|.,.°,.é.,.,.,.,.|.,.l.,.l.JI,I.I.,‘I.I.,‘I.Iil.é.m.,.,,l,I.l‘,,‘,g,ll,,,,,l,l,,,,,,,! .

328 0nD

(f) Logarithms, base e: In some kinds of scientific and en

the base is e, or 2.718 approximately.

sin .328 = 00573 on D

gineering work it is convenient to use logarithms for which

Notze: logie x = (logi, e) (loge x) or log. x = (log,, x)/(logie €) = (1/logie €) (logie x) = 2.30 logso x.

Example. Find log, 20. Since log;, 20 = 1.30, log, 20 = 1.30
X 2.30 = 3.00, approximately.

Rule: To find log, x, first find log;, x, then multiply by
2.30 or divide by .434.

Fictell & Echel, Frec.

Chicago 5 * Alhambra, Calif.

Form M-20




