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INSTRUCTIONS

FOR THE USE OF ELECTRIC SLIDE RULE

1. GENERAL DESCRIPTION

This slide rule has been designed for the expert electrical
engineers to simplify in use in calculating problems ivolving
the various electrical phenomena, namely not only the com-
putation of multiplication and division can be done with the
A B, B, Cl, C and D scales, but also the LL,, LL,, LL,, LLT,
LL7 and LL3 scales make it possible to obtain the result of
ats, ets and log, N, moreover, the P, P, and Q scales are
essential for vector computation, the Sh,, Sh, and Th scales for
hyperholic functions,

2. SCALE ARRANGEMENT AND USAGE

. (Front Face) LL7, LL7, LL3, A, B, B, C, C, I, LL,;, LL,,
L1,
(Back TFace) Shy, Sh, P, Py, @ Sr, S8, Th, C, D, T,, T,
L
{a) LLT, LL% and LL¥
These are used to find the values of the type form of g,
¢~* and give the natural logarithms of a number,



(b) A ond B

These are exactly alike and are used with the C and D
scales to find the square and square root.

(e} BI
This is an inverted B scale.
{d) Cl

Tais i1s an inverted C scale and is used with the C scale in
reading directly the reciprocal of a number. And it lets us
do multiplication of three factors with just one setting of the
slide.
fe} C end D

These are exactly alike and the fundamental scales of the
slide rule.  And they are uszd for general fundamenta! caleul.
ations.

(f) LL,, LL, and LL,

These are us2d to find the values of the type forms of

a", ¢* anil give the natural logarithms of a number.

{g) Shy and Sh,

These scales make it possible to compute the hyperbolic-
sine function, which is frequently necessary in alternating
current theory.

(h) P, Q and pa

These are unlogarithmic square scales. The computation

of the vector can bhe conveniently done by the P, P, and Q

scales as ordinary multiplication and division done by the €
and D scales, ‘ -

{(iy Sr and S0

These scales atre used to obtain the sine and cosine of an
angle, to~operate with the P, and Q scales. Angles are gra.
duated at radian in the Sr scale, and degree and its decimal
fraction in the SO scale. Thus, conversion from degree to

radian or its reverse process is made by the use of these

scales.

i} Th :
This gives the value of the hyperbolic-tangent function.

(k) T]_ ond T;‘:

These scales are used in the computation of the tangent
of an angle from 0.1 to' 0,8 radians, and from 0.8 to 1,48
radians respectively.
I

This scale is used with with the C or D scale in finding
directly the mantissa of the common logarithms of a number.

3. TORIGONOMETRIC FUNCTIONS

(1) sinzx
The sine of an angle, either in radian or in degree can be
directly read on the Sr or 8¢ scale.
Example 1. sin 0, 665=0, 617
Move hairline to 0, 665 on 5r,
under hairline find 6,17 on Q,
read answer as 0, 617.
LExample 2. sin 51, 8°=0, 786
Move hairline to 51. 8 on S8,
under hairline find 7. 86 on Q,



read answer as 0, 786.

(2} cosx

Example 3. cos 0, 665=0, 787
Move hairline to left index of P, set 0, 665
on Sr under hairline, opposite right index of
Q find 7.87 on P,
read answer as 0. 787.

Example 4. cos 38.1°=0,787
Move hairline to 38.1 on 5S¢ (red),
under hairline find 7,87 on Q,

read answer as 0, 787.

{3) Conversion between Degree and Radian

Conversion from degree to radian or its reverse process
is made by using the Sr and 5S¢ scales.

Example 5. 81°=1, 414 radians

Move hairline to 81 on 54,

under hairline read answer as 1, 414 on Sr.
Example 6. 0. 52 radians=29 8°

Move hairline to 0.52 on Sr,

uuder hairline read answer as 29,8 on S¢.

In the case of conversion of a small angle, move the
decimal point one place to the right, perform the operation as
is explained above, and read the answer moving the decimal
point one place lower.

Example 7, 0.0935 radians=5, 36°

Move hairline to 0. 935 on Sr,
under hairline find 53,6 on S0,

read answer as 9. 36.

{4 tonx

The T, and T, scales represent a single scale of angles
ranging from 0.1 to 1,48 radians.

When using the T, scale to read the value of tan x, read
the left index of D as 0,1 and the right index as 1, and
using the T, scale to read the value of tan x, read the leit
index of D as 1 and the right index as 10,

Example 8. tan 0, 35=0. 365

Move hairline to 0.35 on T,
under hairline find 3,65 on D,
read answer as 0, 365,
Example 9, tan 1,17=2, 36
Move hairline to 1.17 on T,,
under hainline read answer as 2,36 on D.

4, VECTOR PROBLEMS

{1} The Absolute Value of Vector

The absolute value of vector, represented in the type form
of x+jy, isequal to v/ x¥4y% and by the use of the P, Q and P,
scales this value can be computed very easily in the same
operation as ordinary multiplication and division. Namely
set zero on the Q scale to x on 'the P, scale, opposite y on
the Q scale read /54, on the P, scale. When y on the Q
scale runs off the Pl -scaie, then set 10 on the Q scale to x on
the P, scale, and opposite y on'the Q scale read the answer on

the P, scale.



Exmple 10, /4 81*+2.35°=5.35
Opposite 4,81 on P, set ieft index of Q,
move hairline to 2,35 on Q.
under hairline read answer as 5, 35 on P,.

Example 11, /§, 93740, 8762=1, 279

_ Calculate as Tlﬁx;/m‘.

- Opposite 9.32 on P,, set right index of Q,
move hairline to 8 76 on Q,
under hairline find 12, 79 on P,
read answer as 1,279,

Example 12, :/2 00740, 6817 =2, 12

Calculate as f‘{ X/ (2,00 x3)*+(0, 68T x 3t .

1 SRR e——
=“.3‘X1/6. 27442, 042,
Oppo_sit__e 6. 27 on P, set ri'gh.t index of Q,
move hairline to 2, 04 on Q,

under hairline find 6,36 on P,

read answer as %—9—2 12

{2) - phase Angle of Vector

In the vector of the type form of x+-jy, the phase angl
¢ is represented as follows;

ﬁ—tar;“l
x
note: xTPeerrienen Use the T, scale.
X Yorrennaranes Use the T, scale.
Example 12 fan™ 3-72:0, 964

Move hairline to 3,6 on D,

set 2.5 on C under hairline,
move hairline to left index of C,
under hairline read 0,964 on T,

Example 14, tan™! 2-E)—O 607

3.6
Move hairline to 2,5 on D,

set 3.6 on C under hairline,
move hairline to right index of C,
under hairline read 0,607 on T,.

Conversion of Coordinate System

From the following relations;

xtjy=y/ @IS [tan" LR 10
here; K= x"13*
o=tan"1%-
x

and R /¢=R-.cos ¢4-jR.sin 8,

the conversion of vector in polar co-ordinate system to
rectangular coordinate system and its reverse computation
can be easily done.

Example 15, 7.504-76. 06=9, 64 / 0. 679

Opposite 7.5 on Py, set left index of Q.

move hairline to 6.06 on Q,

under hairline read absolute value as 9 64 on P.
Move hairline to 6, 06 on D,

set 7,50 on C under hairline,

move hairline to right index of C,

under hairline read answer as 0,679 on T,.

Example 16, 2 50 /52°=1 544-51,97
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Move hairtine to 52 on 50, 10,29 /1,064
under hairline read sin 52°=0, 788 on Q, T 4,77 [0.576
=2 16 /0, 488

move hairlire to 52 on S8(red),

under hairline read cos 52°=10, 616 on Q, ’
thus, real part is calculated as

2.5x0,616=1,58 and imaginary part

72.5x0,788=5 1,97 : '

=2 16 xcos 0, 48847 2. 16 xsin 0, 488
=2 16x0.833=72 16 x0. 469
F=1,907+;71,013
) Example 19, Compute the resultant current I, of
7,=2+473 and /,=3+74 in polar coordinate.
Answer [=8,60 /0, 951

I=h+L=(2+13) +(3+74) =5+7

=57 tan(T)

(4}  Multiplication and Division of Vectors

Multiplication and division of two vectors have heen com.
puteld from the following formulas ;

RO xR, [0:=R-R, /9,40,

RO R
7, 10, 02ty : =8, 60 /0, 951
1 3_ ) —
Example 17. sTﬁ=0-404 \T.052
5. PROBLEMS OF ALTERNATING CURRENT CIRCUIT

By the use of the gauge mark “i”, the problems of an

sl
5 5 e ftan=1{ 52
3-j2_vIFE /a“ (3_) 3,61 /—0, 588
alternating current circuit with inductance and capacitance can

84747 VRO jtan_,(_gk)‘s. 94 /0,464
=0, 404 /;stsho_g;@ he easily done.

R (1} Inductive Reactance

=0,404 /=1 052=0 404\7T 052

Example 18. Calculate the currrent / in an electric circujt

which impedance is Z=4 +j 2.6 and the potentajal dif-
ference between its terminals is E=5+j9

answer [= 1907+7 1.013

Z4ERe T age
VAT T 6 /tan-z(iﬁ)

B _svjg  VEFET /tan"(_g;)
4

Example 20, Find the inductive reactance X. in an
alternating current circuit with 30mH indu.
ctance under 60 ¢ frequency. Answer 11,3Q

Calcutate as Xr=2nfL=2rx60x30x1073

Move hairline to f on D,
set 6 on C under hairline,

move hairline to 3 on D,
under hairline find 1,33 on C (extension Part),



read answer as 11,3 Q.

{2} Capaocitive Reactance

Example 21, Tind the capacitive veaclance Xr in an
alternating current circuit with static capa-
city of 2,5 I under 60 ¢ frequency Answer

1061 Q

1 1
Caleulate as Xo= =560 %2 5X10 .

Move hairline to f on D,

set 6 on C under hairline,
move hairline to 2,5 on Ci,
under hairline find 1,061 on D,

rens] answer as 1061 Q.

(3) Resonance Frequency

Example 22, Find the series resonmance frequency in an
alternating current circuit with 150 mH in-

ductance and 230, capacitance.

Answer 27.1 c

1
Calculate as fr=5_"5=

1
T2 Xy 150 x 105 x 230 X 107%

1
T2rx /[ 5x23x107E

maove hairline to 1.5 on A left,
set 23 on B! left under hairline,

move hairline to f on D,
under hairline find 2,71 on C,
read answer as 27.1 C.

(4) Surge Impedance
Example 23, Find the surge impedance i
if L=280mH and C=330pF are given,
Answer 29 15 kO

Calculate as Zoz}/%
_ /2801077 _ /798 ;
=V 3gox1o " ¥ g g X104

Move hairline to 28 on A right,

set 3.3 on B left under hairline,
opposite left index of C find 2,91 on D,
read answer as 29,1 k(.

6. HYPERBOLIC FUNCTIONS

(1) sinh x

The Sh, and Sh, scales give the value of sinh x. When
using the Sh; scale to read the value of sinh x, the left index
of D as 0.1 and the right index as 1, and using the Sh, scale
to read the value of sinh x, read the left index of D as 1 and
the right index as 10,

Example 24. sinh 0, 362=0 370

Move hairline to 0.352 on Sh,,
under hairline find 3, 70 on D,
read answer as () 370,
Example 25. sinh 2, 56=6, 42
Move hairline to 2,56 on Sh,,
under hairline read answer as 6 42 on D,
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{2) tanh x
The Th scale gives the value of tanh .  When using the
Th scale to read the value of tanh x, read the left index of
Cas 0.1 and the right index as 1,
Example 26, tanh 0, 183=0.18]
Move hairline to ¢, 183 on Th,
under hairline find 1,81 on C,
read answer as 0, 181,

(3) cosh x

The value of cosh x can be computed trom the following
formula ;
.sinh x
“tanh x
Example 27, cosh 0, 575=1, 170
Move hairline to 0,575 on Sh,,
set 0.5756 on Th under hairline,

opposite left index of C rend answer as 1,170 on .

cosh x

7. HYPERBOLIC FUNCTIONS OF COMPLEX
QUANTITIES

(1) sinh (x+4y)

The hyperhoiic sine of the complex quantities may he
tound from

sinh (x--jy) =sinh x+cos y+7 cosh Xesiny

=v"sinh? x+-sin?y /tan"’( . J})

tanh x

Example 28 sinh(0, 4347 0. 68)=0,769 /1. 106
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sol. 1) cos 0.68=0, 778
sin 0, 68=0, 629
sinh 0. 43 xcos 0, 68 =sinh 0,43 x0, 778=0, 345
Move 'hairIine to 0,43 on Sh,,
set rignt index of C under hairline,
move hairline to 7,78 on C,
under hairline find 3. 45 on D,
read answer as 0, 343,
cosh 0,43 xsin 0, 68=cosh 0, 43 x0, 629 =0, 688
Move hairline to 0. 43 on Sh,,
set 0,43 on Th under hairline,
move hairline to 6,29 on C,
under hairline find 6, 88 on D,
read answer as 0, 688,
Therefore, sinh(0, 43450, 68) =0, 345+5 0, 688.
Opposite 3.45 on P,, set left index of Q,
move hairline to 6, 88 on Q,
under hairline find 7. 69 on P,
read answer as 0, 769.
Move hairline to 6, 88 on D,
set 3,45 on C under hairline,
move hairline to left index of C,
. under hairline read answer as 1. 1056 on T,
sol. ii)  sinh 0, 43=0, 443
Move hairline to 0,43 on Sh,,
under hairline find 4, 43 on D,
read answer as (0, 443.-

vsinh®0, 43+ sin’0, 68 =70, 743" 1-sin%0. 68 =0. 769




Opposite 4. 43 on Py, set left index of Sr,
move hairline to 0,68 on Sr,

under hairline find 7. 69 on B,

read answer as 0, 769,

-i(tan 0.68 y _
tan (tanh 0. 43)—1' 106

Move hairline to 0,68 on I,
set 0,43 on Th under hairline,
move hairline to left index of C,
under hairline read answer as 1.106 on T,.
sinh (0. 43450, 68)=0, 760 /1,166
0.769 /L. 106 =0, 769 x cos 1,106+ 0. 769 xsin 1. 106
Move hairline to right index of P,
set 1,106 on Sr under hainline,
under hairline find 8 94 an Q,
read answer as 0, 894 =sin 1,106,
opposite left index of Q find 4.48 on P,
read answer as 0, 448=cos 1,108,
therefore 0. 769 x 0. 448=0, 345 and 0, 769 x 0. 894 =0, 688
" sinh(0, 43470, 68) =0, 789 A, 1660, M54 0. 688,
Example 20, A telephone line has been series impedance
2=16.8 /1. 97 Q per km and shunt admittance
¥=312x10"/1. 535 per km. The curreut
! flowing through a short circuit Ikm
from the source end of the line is given by

g X 1
=Yz a7
Find /, when £=25 8/0 V and x=78km.

Answer /=31 7\T. 408 mA.

o i B Ty
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Firstly, calculate ]/ %‘

_—Y_ 31_ 2X10VEJI1- 53: mxm"“:’l(l 53_1. 07)
'/7"= 16.8 /L. 07 168 712
=32, 10 [La 531, 07)
o [0.8-1.00

=1,3862x107% /0. 23

- Secondly, calculate x+/Z.¥

0 Z Yy=78xv16 81, 07 x31. 2x 10~ /1. 5‘3’
=78 %1/T6 8= 31, 2x10°° / —é—x(l. 0741, 53)

=78 X /524 %1078 /%xz. 60

=22, 9x107%x78 /1.30
=1785x107% /1, 30=1, 783 /1, 30
=0.477+51,72
Therefore,
sinh{x1” Z.¥) =sinh(0, 47747 1. 723
=sinh0.477 x cos 1.72+7 cosh 0.477 x sin 1,72

=sinh 0, 477 x cos (-0, 149) -/ cosh 0, 477

xsin{5-+0. 149)

=sinh 0, 477 x ( --sin 0, 149) +/ cosh 0. 477
T xcos 0, 140
= —sinh 0,477 %0, 14947 cosh 0, 477%0,9
=—0,0738+71.105. ' ‘
VG 0738 1, 108 =1. 107.

1 : 3
b=tan~! (—p ) =tan-1¢—14.97),

(5]
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But, as the absolute value of tan @ is larger than 10, you
can not read & on the T, scale. However, when angle 8 is
larger than -g«mga=1. 471, namely when angle » is less than
0.1, there is the following relation :

1 | {6>1.471

o L.
tan 9—tan(2 @)—Tsin el

Thus, H=tan-'.L
2

From the ahove relation, we can find the value of the

tangent angle # is larger than gu—ga=1, 471.

Calculate as ?};=14, 97.

Move hairline to 14.97 on C,
under hairline find 6,67 on CI,
read answer as p=0, 0667.

5=§-;a=1. 571—0, 0667 =1, 504

Thus, sinh(—0, 0738471, 105) = 1. 107 /x—1. 504,
25.8/0 x1.362x 107 /0, 23
1.107 /=—1,504

e e

Calculate as J=

1107
25,81, 362 x10-9 _
== 8 P X107 1 734

=31, 7x107? /-1, 408
A I=31, 731408
(2) cosh (x+7y)
The hyperbalic-cosine of the complex quantities may be
found from,
cosh(x+jv) =cosh x.cosy+jsinh x+sin ¥y

17

=y/sinhZx + cos’y /tan~!(tan y.tanh x)
Example 30, cosh(0, 75—;1. 24)=0.884 \1_075
sol. i) cos (—1,24)=0.325
sin (1.24)=—0, 946
cosh 0, 75 xcos (—1, 24) =cosh 0, 75 x 0. 3256=0 421
Move hairline to 0.75 on Sh,,
set 0.75 on Th under hairline,
move hairline to 3,25 on ',
under hairline find 4,21 on D,
read answer as 0,421,
sinh 0, 75 xsin (—1. 24) =sinh 0, 75 (~0,946)=—0, 777
Move hairline to 0,75 on Shy,
set right index of C under hairline,
move hairline to 9,46 on C,
under hairline find 7,77 on D,
read answer as —0, 777,
Therefore, cosh (0.75—7 1. 24)=0.421—5 0, 777,
note: +/0.42174-0,777¢ =0, 884

f=tan-! (“%%) =—1,075

—0,421 -5 0,777

=0, 884/ 1. 075
sol. 1) sinh . 76=0, 822
V'sin? 0, 75+ cos? 1, 24=1/0 893 L cost L. 24 ={), B84
Move hairline to 8,22 on P,
set 1,24 on Sr under hairline,
opposite right index of Q, find 8.84 on P,,

read answer as 0, 884,
tan™! (—~tanl, 24 xtanh 0, 75) = —1, 075
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{3)

Move hairline to 1.24 on T,
set right index of C under hairline,
move hairline to 0,75 on Th,
under hairline find 1. 075 on T,,
read answer as —1 075 )
note: Q. 884 xcos(—1, 075)=0_421 .0, 884 ‘/_1. 075
0, 884 xsin{—1.075) =—0. 777 -
) =0,421—50, 777
Example 31. A transmission line has impedance
Z=534+717.9Q per km and admittance
¥Y'=70.00087 8 per km,
Compute auxiliary constant A is given by
A=coshy Z.Y
Answer 4=0992+470, 0023
Firstly, convert to polar coordinate,
Z=53+517.9=18 67 /1. 283

=7 0. 00087 =0, 00087 ] %

=0.00087 /1,571
Vv Z Y =/18.67 j1_283 x 0. 00087 /1. 571

=1/ 1867 %0, 00087 /%Cl, 98341, 571)

=0, 1274 /1. 427 = 0, 0183-+5 0, 126.
Thus, A=cosh{0, 0183+70, 126)

=cosh 0.0183 xcos 0.12647 sinh 0.0183 xsin 0.126
=1x0,992450,0183x0, 126 =0, 99245 0. 0023

tanh {x 4 jy)
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The type form of tanh(x+jy) is computed from the
{ollowing formula:

| <y o sinh Caiv)
. e sk cx"h"}r)“cosh(x-l—jy)
Example 32, tanh(0, 56+, 85) =1, 08 /0,627

‘ . _sinh(0. 56--7 0. 85)
Calculate as tanh(0, 5645 0. 85) =cosh(0.561.7 0, §&)
sinh{0, 5670, 85) =0, 955 /1, 151 '

cosh(0, 56450, 85) ={), 885 /0. 524

tanh(0, 56+ 0, 85) = 8: ggg }'éégi =8; ggi /1151 —0.524

=1. 08 /0. 627
note: 1, 08xcos 0, 627=0.875
1, 08 xsin 0, 627=0, 634

} 1, 08 0,627 =0, 875

+70.634
{4)  tanh=Yx + 37 .
The calculation of the type form of tanh™ (x+jy) is
worked out the following procedures H
Let tanh~*(x+7y) =q-b,
above relation can be set up as follows:
. a 1

3=

2

and

=
log.R, b= 3

TH(x+5y)
I-(x+5m) =R,

" L+ (xjy) _
i) calculate R =R/

ii) calculate a:%logm R,

iit) calculate. b::-g

Example 33, tanh='(0, 734 -5 0. 448)
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=0, 61870, 644 o T8 g LM @
1 (0, 73447 0, 448) =1.734+7 0, 448 PO :
=5 X (1,735 X5+ 0, 448 X5) = X (8. 67+ 2. 24) =0 B8 IR B2

=1, 791 /0, 253 . tanh £D=V"Y,.Z,

1-(0, 34470, 448) =0, 22670, 448 =0, 521 /1, 035 =/ 930, B X 105 78.5 [900°+73,6°

1,791 /0.253  1.791 ) 3
052l -1 03 0.5 AL208 (1085} =~3-44/1. 238

Y 163. 6°
1 1 =/7 3025 x 78, bx 10" L:z—
Thus, a =~2*logc 3,44 =5 X 1.236=0,618

p1.288 ~13,44 %1072 (81, 8°

g e =0, 1344 /81, 8°
tanh=3(0, 73447 0, 448) =0, 618--7 0, 644. o opeg i S

Example 34. Determine the unit line constant per km .. ¢D=tanh-'(0, 01918+ 0, 1331)
14-(0, 019184-70,1331) 1, 01918+750. 1331

=y/7 3026 x78.5x 107 /163, 6°

from the following values, with the line

length of 85km under 60 cycles. 1=(0, 01918+70. 1331) 0. 98082 =7 0. 1331
Admittance ¥,=230, 2510~ /90°% 1,028 /7, 44°
Impedance Z,=78,5 /73.6°Q - T0.990/7.73°
Answer Z=0,920 /73, 8°Q/km =1, 038 /7.44°+7.73°

Y42 70 x 1070 =1,038 15, 17°
The values of admittance Y; and impedance Z, are given .é_]og,1_038=—%x0_ 0373=0. 01865
the followi : .
e following formulas; ‘ . 15.17° 0, 265_0 -
v _tanh ¢ 7 i gk
n " : =l lanhED / 2 nh-j(o 01918+ %5 1331)
From the above relations, we can find the values of ¥ ED.—ta S f . o
: ; ’ =0, 0186547 0, 1325=0, 1333 /82
and Z by using the following formulas: ' ) 0, 1339 /82° T
7 £l -1 Q
Y=~$§, Z=¢R therefore, E"—-——SS—‘-:L 575 x107* /82°
Tirstly, catculate R and £D, from above values;
P /Zs [/ 78.6/73.6° Z=8R=(1,575x1073 /82" » (0, 584 x 107\8. 2°)
‘):} ?-: R oy

230, 25X 10°° j90° =1, 675 x0, 584 /82°—8. 2°

21
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=0, 920 /73, 8° :
=0, 0257+5 0, 883 Q/km

£ _1573%107% [82°
R T0.584x10%\8 2°

L5785, 15-¢ ,p9° o
=5 hgg X107 /82°+8.2
=2.70 x 1076 /90, 2°

2272, 70%x 107 ¢3/km -

Y=

e Answers

2. HOW TO USE LL SCALES

(1) Explanation of LL Scales

LL represent that the scale is a logarithm of a !oé3rithm
There are two groups of LI scales. One is LL. scales (LL,
LL, and LL,) ranging from 1.0l to 10* for the computation
of the type form of a** ani the other is LL% scales (LLT,
LL3s and LL3) called Reciprocal LL. scales ranging from
10-% to 0.99 for the computation of the type form of a™*
' LL, group--LL, LL, LL,
LL% group--LLT, Elafllm
And the LL, and LL7 scales arein a reciprocal relation

Construction of LL scales {

respectively. This arrangement can be used very conveniently
for calculations of powers and roots of numbers.

{2) Natural Logarithms
Set the hairline to the given number N on the LL scale,
log. N will be found out under the hairline on the D scale.
Determining the position of the decimal point is as fol-

lows:

23

of the
one digit at the right rdecimal

two digits at the right ) POIIb

When N
oo the LL, scale

the L1, scale ‘ { one digit at the left
the LL, scare

the LL7 scale] [one digit at the left |Of the deci-
el Gl e
S(Iatlson the LL7 scale/--(one digit at the right » o aTatve

sign before
the figures.

the L17 score two digits at the right
Example 35, log.5=1 609
Move hairline to 5 on LL,,
under hairline read answer as 1,609 on D.
Example 36, log.2=0. 693
Move hairline to 2 on LL,,
under hairline find 6,93 on D,
read answer as (. 693,
Example 37, log.l. 03=0 0296
Move hairline to 1,03 on LL,,
under hairline find 2,96 on D,
read answer as 0.0296.
Example 38, leg.0,23=—1,47
Move hairline to 0, 23 on LL73,
under hairline find 1,47 on D,
read answer as —1,47.°
Exomple 39, log.0. 626=—0, 47
Move hairline to 0.625 on LL7,
under hairline find 4.7 on D,
read answer as —Q0.47
Example 40, log.0, 955=—0, 0461
Move hairline to 0,955 on LLT,
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under hairline find 4,61 on D,
read answer as —0, 0461.

move hairline to left index of C,
under hairline read answer as 5.50 on LL,,

25

under hairline read answer as 0,182 on LL3.

{3) powers and Roots . |

e Example 45, 3305%=2 55, 330-0%-0,302
use of the LL scales in an operation similar to multiplication Move hairline to 330 on LL,,
and division, . set 6.2 on C under hairline,

Example 41, 4, 25%2=21 5 4 25-12=0, 0466 move hairline to right index of C,

1
The type form of a*" or atw is simply calculated by the

Move haitline to 4.25 on LL,,

set left index of C under hairline,

move hairline to 2,12 on C,

under hairline read answer as 21.5 on LL,,
under hairline read answer as 0.0466 on LL7,

Example 42. 1,9623=4,70, 1,96-%3=(, 213

Move hairline to 1,96 on LL,,

set right index of C under hairline,

move hairline to 2, 3 on C,

under hairline read answer as 4. 70 on LL,,
under hairline read answer as 0,213 on LL7.

Example 43. 1,02%°=1 624, 1 02-%°=(, 616

Move hairline to 1,02 on LL,

set left index of C under hairline,

move hairline to 2,45 on C,

under hairline read answer as 1,624 on LL,,
under hairline read answer as 0.616 on LL7.

Example 44, 11, 4™7=5 50, 11, 4-%7=0_ 182

Move hairline to 11.4 on Li,,
set 7 on CI under hairline,

under hairline read answer as 265 on LL,,

under hairline read answer as 0,392 on LL7.
2:91 2.91

Example 46, 28.5%%=17.4, 28,6 ¥4 =0, 0574
Move hairline to 28,5 on LL,,
set 3,41 on C under hairline,
move hairline to 2,91 on C,
under hairline read answer as 17,4 on LI,
under hairline read answer as 0, 0574 on LL7.
Example 47, 0, 795"4=0, 725, 0,795-1*=1_379
Move hairline to 0, 795 on LL3%
set left index of C under hairline,
move hairline to 14 on C,
under hairline read answer as 0,725 on LL3,
under hairline read answer as 1,379 on LL,.
Example 48, 0,795 =0, 0402, 0.795-4=24 9
Move hairline to 0, 795 on LL7,
set left index of C under hairline,
move hairline to 1,4 on C,
under hairline read answer as 0. 0402 on L17,
under hairline read answer as 24,9 on LL,.
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Example 49, e'"95=7 10, e 1%=0,1408

Move hairline to 1,96 on D,

under hairline read answer as 7,10 on LL,,

under hairline read answer as 0.1408 on LL3.
Example 50, e""#=256, ¢ *%=039

Move hairline to 94 on D,

under hairline read answer as 2,56 on LL,,

under hairline read answer as 0.39 on LL7.
Example 51, %=1 0576, e-"%=(), 9455

Move hairline to 5,6 on D,

under hairline read answer as 1, 0576 on LL,,

under hairline read answer as 0.9455 on LLT.

——THE END—
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