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PREFACE

It is a great pleasure to see that the invention of the
slide rule has,made it possible to solve a wide variety of
complicated arithmetical and other calculations with ease
and rapidity. There have been invented alsa special slide
rules for engineers, designers, contractors, statisticians and
commercial people. The number of inventions in slide

* rules may be taken as the measure of the civilization of 2
country.

The wide use of slide rules has brought forth inventions
of different scales, and the variety of scales induced im-
provements in the construction of the instrument.  The
“Rietz” and the “Stadia” slide rules are really prominent
inventions; and 'there has finally come the “Duplex” slide
rule. This book is to explain the duplex type: Electrical
Engineers’ “Universal” slide rule, Hemmi No. 153, the
very best of the type. '

Electrical engineers, especially those who are engaged
in research, experiment, or design, find their own work
mostly consist of calculations. And these calculations are
not limited to multiplication and division, but extend to
trigonometrical functions, logarithms, complex numbers,
&c. &c.  That is why electrical engineer’s slide rules, classi-
fied as special slide rules, are the most popular among slide,
rule users. But the old electrical engineer’s slide rule does
not show much improvement or addition to the ordinary
Mechanical Engineer’s slide rule. It had the log-log scales
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which we admit, were of some use; it had the efficiency
scale for generators and motors, and the voltage drop scale;
and these were but quite dispensable. The questions of

vectors and trigonometrical, functions were still to be

solved. i
Our Electrical Engineer’s “Universal” slide rule ha

been invented for these aims. It calculates the complicated

complex numbers, vector functions, circuit calculations, &ec.
&c. with ease and rapidity. It is of the duplex type. It
has our patent .non-logarithmic scales of (P),, (Q) for
complex numbers an angle scale (0), a radian scale (R8),
tangent scale (T), a Gudermanniaan Scale, (G9) and a set
of log-log scales in three parts, It is of course for electrical
engineers, but at the same time, it is good for vector calcula-
tions as in Applied Dynamics, and angle calculations. .

Y oren
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CHAPTER L

SLIDE RULE LACONISM AND INTERNATIONAL
SLIDE RULE DIAGRAM

A Chemical Equation, eg, 25+ 0,=2H,0, or an Arithmetical
Equation, £¢. 2.5 X 3.5=8.75 is international and laconic ; and boys
of any nationality understand their meanings quite concretely : even
better than the prosaic expression in his own mother tongue. If
the readers had a convention, similarly international and laconic
as well, given to them to guide them in their study of slide rules,
it would no doubt assist them very much. Mr. E. Hirano, of the
Third Commercial School of Tokyo Prefecture, has made two such
proposals which the author of this book has acccpted.

One of the proposals is a Laconism and the other an Inter-
national Diagram. Either of the two is quite sufficient, and in-
dependent of the other. Here we shall give examples of both:—

Example 1. 2.5%3.5=8.75
Laconism :—Set 1 C to 2.5 D against 3.5 € rend 8.7s D

A
C\d 35
D 35 876%
.‘I A"' 8'75

Example 2. 8.75+3.5=25
Laconism :—sSet 3.5 C to 8.75 D against 1 C read 23 D

A

cj1 85/
D 25 875

'
- .

L]
S, Anms. 2.5
! INTEPMATIONAL
E’vL_DE RULE
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Regarding the Laconism, in cases where either * no setting is
necessary ' or “setting the slide end on end” or “the hairline
_only is to be employed ” the left hand half of the laconism may
be entirely omitted.

Example 3. 227 =3
Laconism:  against 27 K reasd 3D *

K= vy i

Diagram - X ;
8 :
. o %

Regarding the Diagram, the lettering on the left side of the
Diagram is to denote the names of the scales. But (4), (B), (0),
(D) are so familar on the ordinary slide rule, that they may be
omitted and understood for the sake of simplicity.

mmth&pmpdmmmpduden 1
slide ; and the asterisk the answer required.

When one setting is used for more than one reading, ‘all the
Laconisms may be combined, also the diagrams as well.

Eample 4. 2xy/2, 2xy/3, 2X2.5, 2X3.5.
Laconism :—S8et I C to 2.0 against 2 B read 2.828 D

w 38 , 3464D

" 3-56 o SD
35C , 7D
A
i T3 e
g oL; 35 85 me1psiQ
p| S JRE8 3484 W ¥ T |
S Ans. 2.828, 3.464, 5, 7 respectively, 4

L
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When the meaning will be clear and obvious to the reader,
part of the disgram might be omitted or cut off

Example 5. 2% 37=74

g a

D 2 T4y

S Ans 7s

For teaching or writing about a slide rule, the Diagram is
better as it gives a fuller idea than the Laconism; but for the
mﬁuﬁmwﬁhdonmlﬂsmﬁmmﬁnlmbm
would be better as it is. simpler. Simple as it is, the Laconism
makes It clear, whether or not the student has made a comrect
alcuhﬂm.wh&huanothehamecﬂymdthesﬂdemle.
whether or not he has used it in the wisest The teacher can
instruct his students to solve their problefiis 8 the use of
such and such scales, rather than others.

Hyoulﬂm.tom&mﬂathelmpinn.mdghtu
well write down as:—

t C»2.5 D=3.5C->8.75 D (Example 1)
3.8 C+87s D= 1025 D L 2)
27 K> 3D £ wi 'R

1C»> a3D= 2B-288D

w 3 B—3.464 D
=25 (=5 D
-35C+7D ( » 4

DE RULE
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CHAPTER IL

ELECTRICAL ENGINEER’S « UNIVERSAL” DUPLEX
SLIDE RULE WITH PATENT VECTOR
AND LOG-LOG SCALES
(NO. 183)

Section A. SCALES DESCRIBED -

The type of this slide rule is Duplex, just like the Mechanical -

Engincer's Slide Rule; see Figs. 1 and 2 Fig. 1 shows the front
face of this slide rule, and Fig. 2 the back face. The

As you see in the figures the slide rule has on its front

face, (L), (K)y (4), (D), (T) and (G8) on the rule, and (B), (CV)
and (C) on the slide,

Among the , (7) and (G8) one- entirely a new

scales, but other ‘sevén scales are familiar with old slide rules, -

(A), (B) and (C), (D) are all logarithmic scales, the former two
of two-sections, the latter two of one-section each. They do-all
serve, for Multiplication, Division, Proportion, Squares and Square
Roou, Circles, etc, (K) is a logarithmic scale of threc-sections;
and works with (C) or (D) to give 2%, = or as?, ¢z,

(L) is the equi-division scale and good for obtaining the

logarism of a given number,
(Gd) is the inverted scale of (C); it works with (D) to give

the reciprocal of a number It also gives adc at one setting when -

it works with (C) and (D) in cooporation,
(T)htogiwmdwiﬂtmpxtbfwmum or on
(RO) respectively, It umdymauﬁuum (T) scale that

mmmmmmm For further particulars, see-

Section B, ~[3] * Trigonometrical Functions,” p. 14,
(G) is called the Gudermanian Scale,” and will give you at

once sinkf, tan/d and sechf in a simple and rapid way, - -

. MUSEUM
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On the back face, this slide rule has (8), (Rf) (P), LL,),
(LL,) and (LL,) on the rule, and (Q) (Q) and (C) on the slide.

Among the nine scales, (C) is entirely the same as (C) on -
the front face, a one-section longarithmic scale.

(LL), (LL), (LL,) are dived as per log-logx, * ranging from
101 to 22000; which is cut off into three pieces at, ¢! and e.
Like the logv/og scales in the old slide rules they are to serve with
(€) to do involution and evolution.

But as they are cut off at « and ¢, they can give natural
logarithms of a given number without having the slide set in any
way. _

Byxtﬂngtﬁehdexd(ﬂmlom(mmmgetﬂw
common logarithth of a given number, or Zg,*. Thus you can
gcttlnlogm-iﬂundmymmmaon-anybm

Ancther advantage of this slide rule is this. The old slide
rule with Zog-og scales had its scales divided only from 1.1 and
upward, and naturally was of little use for the calculation of com-
pound interest while this slide rule has its lglog scales divided
for the range of = 1.01-22,000.

(8), (RB), (P), (Q) and {Q’) arc entirely new scales, and in
them the uniqueness of this slide rule does lie.

Here we shall give the outline of the scales, but for particulars
we shall dwell upon later.

(P) and (Q) are the most important and prominent scales of
all; theymbothdividedupu:'.xnngmgfrmotolo
They are non-logarithmic. They are called either “ vector scales ”
or “ square scales.” () is nothing but the extention of (Q), =
sanging from 10. to 14.14. '

When you know two sides of a right triangle, you ars ¢ _

INTERRATIONAL
SLIDE RULE
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get the value of the third side by the formula /@%2, which

could be calculated by means of (P) and (Q) at one setting with.

simplicity and rapidity. Also this calculation is very valuable for
thcabaolutenlueofnvechpt;

* (P) gives the sine of any angle on (f) or (R9); here & is the -
angle -in degrees and decimals, while R the same in circular °

measure: Plnnmhtbztﬂhhdegreumdm:ndmt
in degrees, minutes and seconds.

If /@ X can be calculated very easily, cosf=my/T— 50 must
also be: calculated very easily : and even so, it can be had on (Q).
We shall discuss later how to do this. '

(7) is divided as per fan(sin’y/2), where & the distance of a

* point on the scale from left end, and ranges from o to 1.0,

(7) is so divided as to give #mf with respect to an angle,

0 on () or the angle in circular measure on (Rf). Thus if you .

ever have but one of the five functions, sinfl, casfl, tand, 0°, RS,
you can have all the other four functions at once by a single

setting either of the hairline alone or of the slide and hairline.

deucwmﬂmdmmmhrdwbehadutheym

the reciprocals of zanf, casl, sinf respectively. -
(RO) is divided as per #in'y/x where x is the same as in (7).

(9 is dividadupu—';ﬂsﬁ"/:outhe_umeb&am

The Gudermanian Scale (Gf) in divided with reference to
the Radian Scale (Rf); a reading » on (G6) is equivalent to
&dz on (Rf)., So by the Gudermanian theorem :—

tanks=singdz, sinhzx=tangds, sechx=cosgd9
and each of them is very easy to get.

R SIS S ——
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As you have just had the idea, the Electrical Engineer’s’
““ Universal ® slide rule has no less than aevmscaluenﬁrelyfree
from logarithmic nature—they are non-lo-g:ﬂthnﬂc-ao that they
enable us to calculate a vector at one setting, and also to read
out all trigonometrical functions or all hyperbolic functions at a

—_
—
/-/sLIDE RULE™:
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Section B. THE USE OF SCALES

‘[1] Multiplication, Division, Proportion, Squares and -

Square Roots, Cubes and Cube Roots.

All these could be disposed of among (4), (8), (C), (D)
(X) and (C7) scales just as in the ordinary slide rules. Ahdwe_

shall not dwell upon these subjects here,

(2] Logarithms.

The common logarithm could be of course obtained by means
of the (L) scale just as in the ordinary Slide Rules, But with
the ‘“Universal ” slide rule we could compute out generally tl;o
logarithm on any base among (C) and (LLy), (LLy), (LL). Here
we shall explain the Natural and the Common Logarithmus only,

(a) Natural Logarithms (on base, ¢=2.71828).

Settheslldeendbycndﬂﬂtthemle.putthchﬂaeltl
number on any of (LL,), (U.,)or(l.!_') according to the magni-
tude of the number, tndmdthemtm‘hllogulthmoftlwnum-
ber o (C),

Against a-L7. read loga C

!




4

N o
Here keep in mind that the readings on (LL) must be taken just
as they are described, and not universal to the congruent numbers
of similar digit valuve, as it is the case with the ordinary logarithmic
scales. Another point: “ LJC" or the left index of (C) corres-
ponds with 1.0, 0.1, 0.01 on LL, LL, LL, respectively.
Example 1. /Zon3.2=[1.163 as below]
' Against 3.2 LL, read 1.163 C
C 1.163 2
LL, as
Ans, 1163
Bample 2. /%g1.5=[0.4055 as below]
' Aguinst 1.5 LL, read 0.4055 C
0.4058
L1, L5
Example 3. /log1.015=[0.01496 as below]
(. Against 1,015 LL; read 0.01496 C
ol 0.01406
LL, 1.015

. MUSEUM %
.
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(b) Commeon Logarithms (with 10 for the basé).

Set “LIC™ or “RIC" to 10 (LL,); against the given number
mm‘dtbe%ubwummdm(ﬂtbemlq. ¢
Here keep in mind that the “ LZ/C" corresponds with 1.0, o1,
ool on (LL), (LL), (LL,) respectively when the slide is drawn
out to your right, and ¢ R/C” does 50 or stands in its place when |
the slide is drawn to your left.

Ancther important point is that when ¢>10 or ¢<1, make
previous transformation

i

|
a i a

a-‘m.xld" nulo?t°,>l

Or  lpemntlog——

whuechuynumba mdanwitabhpudﬂvaotneglﬂn
integer. mhnlwgaodktthe-keofmmy And it

means that we should employ LZ, scale only when @ does not
exceed 10,

Set 1.0C to 10 LL, sguinst a-LL, read log0-C




SN

set 1.0 C w0 10 LL, apinst 3.85 LL, resd 0583 C

o 0.5% 10

Lla 3.88 10

s, log $85=2+0.585=2585

Bample 5. kg, 1.73=0.2380
set 1 C to 10LL, against 1.73 LL; rend 0238 C

o] 1 0.2380

T
Ly 173

S, log 1.73=02380

Example 6.- /g, 0.58=1.763 (m=—1)
logy 0.58=—1+log, 58

Set 1.0 C to 10 LL, sgainst 5.8 LL, read 0.763 C

0763 1.0

b.8 10

S, logo.s8=—1+0.763=1.763

\)
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[3] Trigonometrieal Funections. 1

Intheoldsﬁderuk.waomdonlytbednemle.(S).md
the tangent scale, (7). The cosine, which is exceedingly impor-

si(9o°—F). With this slide rule you can get it all at once with
sin@, mnd, Ywhbwelmhlmmmpdbdm
canpmcwtmﬂwhenywhvewlonly It is really a hud
andmpﬂnted;obwitbtbcatﬁmryslideruk.mdmtwany
inaccuracy is the result, Wlthtli:llidcruh,umhandmdy
mudmwg:tﬁu‘,md.m',l,ﬂuﬂntmorﬂmﬂﬁm-

“ously if you ever have but one of the five valus given. So-

mtm:llyyoucugetdiemwithmpkmyudm.

Example 7. sis 32°=0.530

Agiinst 320 read 0.530 P

33
0.580

e

oe Ans. 0530
Note, for Trigonometrical functions, take the whole length of |

(I’L(Q).(Q')umitwthatthelﬂgbeat&tnmdmthenk
is on the first decimal place.

Example 8. cos63°=0.454

’_LI._

squ RULE :
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get 02 to 630 agalnst 1.0 P rend 0.454 O

’ .
. P . 10
Qo 0.454

oo Ans 0.454

Example 9. fan 28°=0.532
Againet 280 resd 0.532 7 on the other gide of the slide rule

L} 28
Back Face
Front Face
T 0.533
Ans. 0532

The above cases are for the degrees and decimals of angle, but
For.ngluhn&m.on]yyouhawg&totake(m in place of ().

Example 10. 7am (1.36)=4.67
Where ( )mgansthutthe-mgieh[nudhu



bu'|
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Agalnst :.sémudﬁr.Ton&-dhuddndth“mh.

i

B 13
: P
Q
Back Fack
oK
: B
Front Face
T 'V
s fon (136)=467

When the angle is obtuse, transform first elther sin fmcas (0-1.57) |

or cas Ousin (0~1.57), as (1.57)=90°,

Bample 11. To get am0, when cw0=06

Sot 0.6Q to 1.0 aguinst I C read 1.333 T

P 10
. q w
Back Face
- Fromt Face
a1
T 1333
oo Ans. tanf=1,333

-
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Balple 12. To calculate casf, when fanf=0.32

get 1.0C to 0.32 7 against 1.0 P read 0.9522 @

Front

0.9522

Example 13. To get cas@ when sinf=063

Set 0Q to 0.63 P aguinst 1.0.P rend 0.7763 QO

cosf=0.9522

1.0

0.7763

_cas 0=0.7763

SONTSN

17

m“nlhhlhogoodhhywbdkﬁmcﬂon?.awm
(Q) is to cashd is (Q) to simhd.

Here you: eamnot calculate out the angle, but you can

SLIDE
MUS

get
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the relation between sin) and ek within the limit of some
0'-80°. In practice, keep in mind the formula ;=

cosk'0 =1 4 sink'0
or coshl= /1 + sink'0

Example 14. To get coshf, when sinkf=0.58

Against 0.58 O read 1.156 O

¢ Li8s

o coshf=1.156

Example 15. Convert 18.3° into radians.

Against 18.30 read 0.319 RO

18.3
0.519

os Ans. 0319 radian.

Ywmﬂddothhbﬁm(ﬂand(ﬂiqu&cuwdl.
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[4] Involutions and Evolutions.

In the old slide rule, we had the loplog scales only for a
imit 1.1—20,000. This new slide rule has a wide limit of 1.01—
22,000. So with the old slide rules you could not calculate such
functions as the compound interests when the rate is lower than
10%. Here you can do it with this new slide rule for the rate as
low ‘as 1%. |

In this slide rule, the logdog scale is in three parts; and
graduated a$ per log, (/ogy®) or log(x-C). llere (x-C) means a
reading, #, on the scale (€). Hence, ¢, which s often occurs
in electricians’ computation, could be had without setting the slide.
Generally :— |

Example 16. 3.2**=1910

Set 1 C o 3.2 LL, against 6.5 C veud 1910 /L,

6.5
Ll, Y 1910

o oIs: . 1610

LIDE RULE

. MUSEUM ‘ff‘

L “‘



i

% SUN.2

20 HEMMI

Example 17. $835=4.79
Set 4.3 C w0 845 LL, sgainst 1 C read 479 LL,

Bample 18. ¢4=448
Against 1.5 C read 448 LL,

oL 15
Ll, 443,

Example 19. /g, 1.163=[3.2 as helow)
Against 1,163 C read 3.2 LL,

L163

(]
[ a

S dm 32
For decimalization of ¢, keep in mind that
Left end of LL =™ =2.71)

n ”n m-e‘ -I.IOS
2 » » L-l'q-""-il.om
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[s] Calculations on a Right Triangle.

The sides of a right triangle, is calculated by /@22 accord-
ing to the Pythagorian theorem; and for the calculation of such
functions there is nothing like this patent slide rule. The calcula-
tion is done between () and (), (2).

For /@ +%.

St 0 Q to a P aguinst 8 Q resd /F+5 P

P a NC IS
Q] o 3

For /@2

Set 50 to a P against 0Q resd /@8 P

P JE=B a
Ql.0 [

Sometimes you will have to take (Q) in place of (Q). When
the factors and the result are of the same number of places, the
above method of using (Q) is all right. But when they are of
diffecent numbers, (Q’) must be used. See Example 21. Extreme
cases require further concideration.
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Bample 20, /57 38 =644

8ot 0Q to 5.3 P against 3.8 O read 6,44 P

P 53 6.44
Q| © 88
Ans. 6.44

Exagple 21. /13.2+4.8 =14.05:
Set 13.2 Q' to O P against 4.8 P read 14.05 Q'

Pl O 48
Q' 188 14.06,
Ans 14.08

Example 22. /8357—3.3'=7.832.
Set 3.3 @ to 8.5 P against O Q read 7.832 P

P 1533 5
Q] © Y)
Ans. 7833




1 , 2
EBample 23. In a right trangle, a=8.5ft.; d=3.6f.; what is
thelengthdthehypm:me,clnfeet?

Asc-m.'

et 0 Q to 3.6 P agalnst 8.5 Q read 9.23 P

P a6 023
Q| o 8.5
Ans. 9.23 1.

Example 24, What is the nbnolutev_a{ueofthu compound number,
32547663 (where j=y/=1)
The absolute value of (a+7%) Is /& +2.

Hence

et 0 Q to 3.25 P againat 6.63 O read 7.383 P

P 295 7.388
Q| o 6.63
Ans, 7.383

—————- - —————. A~ gl S A et et e



Bection C. APPLICATIONS TO HIGHER MATHEMATI

(a+79).
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[i] On Compound Numbers.
(8) The absolute value, /@+%, of a compound

0Q 1o @ P aguinst 8 Q read /TP P
just as per Example 23 in the preceding Section.

(b)lTommtamomdm(ctﬂ)hﬁothe
of A (cosO & sinfl),

By the formulse,  Awmy/@FP, o
A is obtained by the method already stated in (a).
For sind and oo, frst get —~ or fand between (C) and (D).
Set 1 C to 2anl T sguinst © Q read sind P
w 1P, colfQ

A
1
T ted
b ¢ xind 1
Ql o coh




SN . s

yample 1. To convert (6.85+22.8) into the form of
1 (cost + 7 sind).
() As /6385 +22.8 is rather awkward to attack it should be
onverted first into {IVW
set 11.4 & to O P sgainst 3.425 Pread 11.004 &'
K 8.435

Q 114 11904

/3425 +11.4 =11.904 or by inspection A=23.808
For n.gcux-./Z-A on the slide rule : —
Set 1 C to 11.904 D aguinst 4 B resa 23.81 D

1
D] - L1004 2381

' Ans. A=23.81

: 238 .
(i) For &85 [or = tandl]
m&SSCtozz.SDmma?.”D

S tand= -ﬁ;-s.sa
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(i) For sinf and casl, we'are to calcurate Zan'3.33:
Against 3.33 7 read 73.2 0 on the other side .of the slide rule.

A
B

Front Face
T 333
5 789
P

; Q
Back Face -

o Anms, 2381 (cos 73.2° 4j5n 73.2°)

(c) Acosts5inf) to be converted mw‘ the form (2
This is very simple for a=Axcosl, Id=Axsind

(d) A(cost £jsin) to be converted-into the formy A,

(d) When cosf and sind are expressed in terms of 0: Y.
can very simply write down A

(d”) When cosf or sinfl are given instead of 0:

Against S5m0 P read 0-0; and also read Ro-Af

[ [
B RO
g sind

Hence you have either ¢ or Re. Then treat exactly as (d').
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(e) To get (@ +/2)Xa,+/2,)
Say  (a+s8) =A%
(@y-+sb) = Ay
< Then (a,+/8Xay+7sb)=A A, x Jh+%)

Ifymsbouldhwcthemnhinthcfwmofacompomd
number, then you can have

(@, +75,Xay+5b) = A, Af cos(B, +0,) +;h6-(0.+0.)3

Example 2. (5.843.2) x (6.8 +,2.6)
Shnilarly as Example 1:—
5.8 +7%.2=6.622(cos 28.85" 4 ssin 28.85")
6.8 472.6==7.28(cos 20.9° +/5in 209°)

ala ' * A=6,622 % 7.28=48.2
. #=28.85"+209"=49.7%"
& : Ans. 48.2,440.78° QEL
48.2 cos 49.75" =31.2
48.2 sin 49.75° = 36.8
5 Another Ans. (31.2+4/36 8) Q.EL

(f) The quotient of complex numbers can easily be calculated
by the reverse method.

sot ikl
arwé. .

a0 4 o5 |
i A:xd‘: %) ‘l

N
SLIDE RULE

i — 1)
. MUSEUM y T
] %, 7
=%
R e d e
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Example 3.

Just as in the previous example i—
6.336+j5.zz-8.m7.ﬁm N
(The angle here has been computed out in radians)
§.8 470,56 = 5.83,4(0.09)
,__8.20 3
o T i

0=0.69—0.096=(0.594)
o.o M' ¥ .407,.‘0595}

Towﬁthbﬁmmufavecﬁrhtothchmof(a+ﬁ):-‘
This is nothing but (c).

Against 0.504 RO read 0.56 P

Set 0 Q 10 0.504 RO sgainat 1.0 P resd 0.829 @

2 E‘._ 1

Q| ¢ 0.839%

;. sinf=0.56
casf =0.829
S, a =1407%0829=1166
b5 =1.407%0.56 =0.788
s Ans. 1166450788

Thus you can get 'g'enzrally —
(@, +78.) % (g 78" = A Ay> x 28 =(a +72)

{ INTERMATIONAL

* £/ SLIDE RULE
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v

e i
MUSEUM %
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- [2] Exsmples of Application to Electrical Calculations. "

Example 4. There is a voltage wave with higher frequencies.

The effective wglue of the fundamental wave,  Ee=82,
Ditto of the third hermonic wave, [Fe,=2%,

Ditto of the fith hermonic wave, Eg=12.

1Vhat is the effective value of the distorted wave?
Eey=/ B+ Bey+ Edy
=8 +25+12

Isn 0Q to 82 P  againet 25 Q put ‘Hairline
Set 0 Q to Hairline against 12 Q read 86.56 P

83
] 25
Stage |
8.656 |
] 12
Stage il
o.a BI=M‘56 1
Ly
fotioe woLe}
EUlw‘:;ifj

o] TR = . Pas
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Bxample 5. A circuit whose ‘mpedmceh(:ﬁ-};.:).hmbjected
to an EM.F, (50+4/15) between both ends. What is the current ?

g . E SO-I"!I 5

z 24532 . 3

() (50+s15) to be converted into the form of 4, |6,

Set 0 Q to § P against 1.5 O read 5.22 P

| 50 533
0 15

c.o AI- 5-33

[m:ﬁm,mwmhms'
/100 + 30"

Against 3 P read 10.440 @'

Pl o 3
”m ; 10.440
A, = 104.4042=52.20

Four places have been made clear.]

Y o
/. fBLIDE RULE
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M -'—Ll =0,
A.' 1 so 3

Agalnst 0.3 7 read 0.29 RO

A
B

T 0.3
Rt

2 0.39
Q

o RO=(0.29)

S S0+s15=52.2|0.20 (&)

(i) Similarly we can get (2+473.2)=4, |0,

Sct 0Q to 2 P againat 3.2 Q read 3.77 P

]| 2 an |
Q[ o 21
s Kl |
... 4- 3'77

Bl
, MUSEUM
p

—yt”
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Set 2 C to 3.2 1) against 1 C read 1.6 D

cl 2
Dr 18 33

* tanly=1.6

To get R:
Againet 1.6 T read 1.011 RO on the other side of the slide rue
Front Face
T 18
RO 1011
Back Face
J.24/3.2=3.77| Lo )

Thus we have the values of £ and Z separately ; so now we
shall proceed for / or §=—

-

SF
f b



'*’%.%‘A".‘.-.’i 33
- _ jm_22 |02 _ 12,
377 [ro11 e

4-‘1;:7’7-—333-35

0,=0.290—1.011=—0.721

N b,

.+ The vector required is 13.85¢7™,
This can be transformed into the form (a+3).
138567 =13.85[cas(0.721) —/sim(0.721)]
Bet 0 Q2 to 0.721 RO against 0 Q read 0.6606 P and also
» 1P, o07507Q
Ra [ X419
rl 0.6608, 1 ]
Q] o 0.7507,

o S(0.721)=0.6606
cas(0.721)=0.7507
as 13.85 X 0.7507 = 10.4
13.85 X 0.6606= 0.15
F=10.4—70.15 QEL
-~ The calculations- look complicated, but in practice they can
be done with simplicity, easifiess and rapidity.

-

|
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[3] Supplementary.

n v/axf

The vector scales (P) and (Q) are quite different from logarith-
mic scales, and @ and & must not differ too much from each other ;
or they must be of alike places in digits. Whenc-;&,.éuﬁ,
you could not do

Set 00 to 38 P against 6 O read /38 +6' P

" as you will find /38756 off (P). If you take 0.6 in place of 6,

you will get the result only inaccurately.
In such a case, you can do in the follywing way :—

Y FFF=-L [y ¥ (B}

whuenistobechoomawydmp&emﬁguornﬁmﬂh
2 or }, &c.

Example 6. VG =— 617

Set 0Q to 76 P against 12 Q vead 768 P -

3 18, 8
Q| © 1

S YT =p68+2=384

T

b Ny
LIV N TR

|

—

——
/fBLIDE RULE™:

4
. MUSEUM &
pz
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[4] Hyperbelie Functions.
: Thksﬁh‘l‘lhhlwem ** Gudermanian Scales " (G#) for
_ byperbolic ﬁwh. and you can get all hyperbolic functions at
. once with rapidity and accuracy,
Bample 7. sink a32=0.325
Against 0.32G0, read 0.3257
Bxampie 8 sk 0.83=0.68
..  Aginst 083G, read 0.68P
Bample 9. ook o.55=1.155
" Method _ 1.
: Against 0.35G0, read sk 0.55=0.5787
Aguinst ©.578Q, read 1.155Q
Method 2.

Set oQ to 0.55GU, against right end or 1P read
sech 0.55=0.8660
Set wbam.apim&m:ndbmdﬁ
- m=r18sC

Thus the addition of (G8) to the patent vector scales (P) and
(Q), and the tangent scale (7), has simplified the computations of
hyperbolic fimctions. Also the hyperbolic functions of complex

number can be obfained easily by the following formurae :—

sink (.4,1)=./ml w-(%)
. dosh (a4j8)=/Snla ¥ cos'd | tan'(tand, tanka)
k(e Mim""“(:’:;)
Bample 10. '
- sink (0.3247 1.22)=0.904 |_1.460

7

ITERMATIONAL
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sink 0.32=0.320 .sin 1.22=0939
M 0.32=0.310 tan 1.22=2.73
sink (0.324J 1 z:}-,/a33+o,9§"
=0.994 | 1.460
Example 11.
cosh (0.257+7 0.652)=0. 836 | 0.190
sinkt 0.257=0.260 tank 0.257=0.250
cos 0.652=0.795 an 0.6$2=0.763
cosh (0.257+7 0.6¢2)=1/0.260 +O. 705" | tox! (azsoxo.@_;)
=0.836 | 0199
Example 12.
tank (1.25+J © 28)=0.87 | 0.0885
sink 1.42=1.60

sin  0.28=0.276

cos 0.28=0961

sink (2% 1.25)=6.0
sin (2 xo.za)-o 531

tank (1.25+7 0.28) =/E u"(-o'—m)

1.60' +0.961° 6.0
0. +0-l:
'/0.80’+o.4805'L————5-
=0.8710.0885

Example 13.
tank (0.§11+/ oﬁ)
Calculate Yu=""7gg" 10| 0.033
First obtain the hyperbolic tangent by the following formura =

tank (a+78)= p/ ﬁfﬁf - '(.:a ’:-)




4

o 1 e 8
sink a=pink 0.511=0534 -
sink 2a=3sink 1.022=1.210 !
sin b=l 0.040.04 '
sin  2b=sin 0.08490.08
cos  bmmcos 0.04%20.9995

536 o8
tank (0.511+/0.04)= ?_!_33 tav* 3:10

=0.473 | 0.066

. 5 J
Y= 88X 10 0.066+0.033=0.538 | 0.099 X 10

Bample 14.
Cilculate V=

cosk (1191 +7 2.485)
cosh (2.230+/ 2.551)
x| —56.9 x 16" [0.180)

sink 1.191=1.492

sink 2,230=4.60

cas 2.48§=-—0611

¢os 2.851=—0.557

sank 1.191%=0.831 -

tomk 2.230=0977

fan  2.485=—1.203

fan 23351=~ 1.490

cosh (1,191 45 2.485)=y/ 1.492 +0.611" |fan(1.293%0.831)

=172|083+%
coth (2.330+ 72.851)= /46T FO557 | 2am(0.977 X 1.49)
. =403 |o98p+% 1‘
V.-%:‘% x (—56.9 % 10%) | 0.82 +:r-o.-969—s-o.:8
-—22.13%10'[0.32 :
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