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The Siide Rule ELECTRONIC 0297

offers the possibility to caleulate basic electro-technical equations with correct
digital values.

This essential advantage excludes with certainty decimal faults. The accuracy of
calculation lies between 1 to 2%, being in the same category as the acknowledged
tolerance limit of most electro-technical measuring apparatus. The tolerances of
building materials are between 2 to 20% and thus considerably bigger.

The range of the 18 Scales Is sufficient for application in the communication-
technique as well as in Power technique.

The following examples give a compact picture of the applications:

1. Calculation with correct place value columns:

1, Ohm's law.

2. Output power law.

3. Apparent, effective and reactive power.

4, Amplification and Attenuation, linear and logarithimic in db and Np.

5. g;n\-rlersron conditions of relays and transformers, transformation of B, G, Z, Y
6. dbm-level.

il. Caleulation without place value columns:
1. Parallel connections of resistance or Inductance.
2. Serles connections of conductance or capacitance.

1. OHM’S LAW

Example: ! R=220kQ (G =445u8) J=35mA
To find U = 770V

L -
T—'-
RIZ
220kQ RZ
| oY
445US
?'?:UV U
35mA J
i -L fig. 1

Calculation method: Front side R
1. Set resistance R {or Conductance value G) on the
arrow mark J (at R/Z).
2. Place cursor over current intensity J.
Read wanted voltage on Scale U.

U=J-R
Example: R=05Q (G=28) U=25V Tofind) =54
= e = 2
RIZ
05Q _ RZ
GY

25V u

=
! Fi g

Calculation methed: Front side R
1. Set resistance R (or conductance value G) on the arrow
mark ¥ (at R/Z).
2, Place curscr over voltage U.
Read wanted current intensity on scale 1.

)
R
Example: U=380my J=23uA Tofind R = 13kQ
Rz
13kQ RZ
| oY
7748
30mY 5 U
[
230A ‘ J
_L s fig. 3



b soo 'ulg
1l yafia
g

.uun.N

‘2

N

n

14

I jafag

b 500 'ulg Jo 8[BDS Josing Syl yim deyabio) saom suoisiap saddn ey

Lo

wgp 0z + "7 o8-
WAL DOL T wAd |
£ Ml
e i

A U
MIOE " AW G|
WANOOL wA |
wap 0B -+ 08—

Josungy uo a)eog ajfiuy aseyd

MW | 1O anjeA DISEQ 0] UDNE[AS Ul "B[EIT [BABT
ajesg Inding sEmo

a[eag-7

9|BIG-Z

ajeag afieyjop,

sjeag ebejjop

SUOESIAIP B[QNOP Ylim 2jeog Inding 19mo |

MW | jo enjeaojseq o} uoje[as u] ‘ajRog [aAa

BRIG 8slanay

Waliy =ik ome s

RO __u._____.__._-.-__.u.._.._._._..___.__...._._._____.._._____....-.ﬁ..

a L ]

- BT R R W

e a_.h____:.m___.._.__:F.._____._..._.._.._.__..F__._________...._____.F_.._:__.._._.....___u_......_.;.__._.______.:.-.h._..,..__._.._____..E_._____..._...r I o, =
o 10 I S5 PV LISy VO 1 50 A AP A VU PR 30 O, M AT 0 0 W - P PP, (L e | OO 4 00 ~PORTI B 0 PR T o 1 e i =
S :Mt..t:tiiit::..:?:rl. - - - e A il - Lt . i 5
e B | bt T il S s T St ik = T el 8 R TSR bl AT Tl B T e LA o il U o i e i el .m...... prts s el
5 : ¥ = : £ v B

B RO

o

1 bl s b1

e R L o, SR Rl PR s f pirn S M
Are.n on o arafr mc s E Fwml REL L B AviOE R &R i
i b B s __v_i»w—._.t._.rﬂ-_“. A REE— § i s s b 1 1

- ge [ ot st e = -
TORIAE B R T80 B T BT kb ETT )0 b BB TT LR TR0 TR Rl b0 ftabal 010 ok b babanatebe Ui tatate it taatalenodtaalat bt nFomenn b bsbor )

(LTS SETra

PTG

o

‘ntn g

r

n

A'D

Z

‘zrzn
‘nsn

'‘nsn Boj oz

L VR R A ¥ o
Yool " wu i
MO AL

SULTTs0M
DL W0

D11 e0L-E= 1
01717 " 01

GPOZL+ 70" 00k~

usfiENuaNYy pue uopeoy|dwy 10) ajesg saday
8|E0g JUBLND

ajeag afimjop

B|BE2S AIAIonpuos

8[EJG 8OUBISISoY

9B UORBLLIOJSURL]

uopBnuey pug uopesyduy Joj ajeos uone|jay
ushenuany pue uopezoyduy. o) ajgog-jagqraag

apie Juoly

VR R
TP e i L

R

I B - g

P [ i s Y e [ A,

: o L

il

Llas-mm. g9 “
¥ "

...____uu"!..__.ﬁa.w_u__._._.____._..ﬂaﬁ_:._”_.__r%.._._._.r... i
4

T i

H
REEA 7 N i % o T i )

ar o = u n
LA R M A i AL A B i

h
i
AT [

z o " e e [ .
_h__m_:_r.rl.“._-.___:hz._a_ B e A E M TR AT BRI E TR AT

R

L6200 DINOYLI3T3 31Ny 3PS Y3TLSIN dUL



Caleulation method:

Front side R

1. Set voltage U over current intensity .

2. Read resistance R (or conductance value G) at the arrow
mark 4. ;

U
R=~=
_ J
2. POWER OUTPUT LAW
Example: U=220V |=075A
To find P = 165 W
‘ 1
RZ T & ' 1?5w Py
' RN (of U
2909 \ / 220¥ T
v
A
2lgnv U, N
[]J-?SA J ‘
fig. 4

Caleulation method: Front side R

1. Set voltage U over current intensity 1. Turn slide rule over,
Reverse side P

P=U-J

2. Place cursor over voltage U (Scale U;}.
Read wanted power from scale Py.
Corresponding Resistance R can be read at arrow mark 4

bl 1
B

Example: R=33kQ(G=1230uS) U=100V
To find P = 300 mW,
1 2
RF 300 mw P
3’|3 kQ RZ N/ 100V Uy
/
' GY
3018 r>\\
J- 3mA J
fig. 5

Calculation method: Front side R

1. Set resistance R (or conductance value G) on the arrow
mark +. Turn slide rule over

il
]

Reverse side P

2. Place cursor over voltage U. Read wanted power from scale
P. The correspanding current } flowing through resistance R

can be read under voltage U.

J.ﬁ]/E-
VR
R=10MQ (G = 100n3)
To find P = 400 nW.

T RTZ 1

Example: J = 200 nA

NS

6!
100 nS I

2

20

=
=
-~
-

L=

400nW

J' oM RZ Y/ U
|
]

i nA J_ J ]

fig. &

Caleulation method: Front side R
1. Set resistance B (or conductance value G) on the a
mark 4. Read the veltage U over current J.
Turn slide rule over.

P=J2-R

2. Place cursor over voitage U.
Read Power output on scale P.

U:VP.R

The scales P, and P,, as well as scales U, and U,, supplement in continuatio

rrow

n by

overlapping each other. By positioning the scales on the slide you can read the five

corresponding values P, U, ], R, G. R, G lie under .

3. APPARENT, EFFECTIVE AND REACTIVE POWER
Py =80W cosep=06 TofindP;=135W
.

Example:

COos

r T
80  15VA  Pp

| 1
Uz

fig. 7



Calculation method: Reverse side P
1. Set the phase angle of the cursor scale over Py, value on
the upper part of P, scale.
2. Read wanted epparent power P; on P, under phase angle 1
(on right) of cursor scale.

e P
Pe= cos
Example: P; =2KVA cos =075 TofindP, = 15 kW.
ol 075 .- ].he

1 T

15 2kVA Py
1 |

Ut

fig.8

Calculation method: Reverse side P
1. Set the phase angle 1 of the cursor scale over the P; value
on the upper part of P, scale.

Pu=Ps-cosyp

2. Read effective (or reactive) power under the phase angle on
P, scale.

Pe=Ps*sin ¢

Example: P.=12VA P, =3W Tofindcosqg = 0,25.
o Y ]t
3w 2w P
1 1 UI

fig. 9

Celculation method: Reverse side P .
1. Set the phase angle 1 of the cursor scale over the Py value
on the upper part of P, scale.

cos@=:—:"

2. Read phase angle on the cursor scale over effective or
reactive power.

sin @:ﬁ—:

After having extended the existing equations, the current | and apparent impedance
Z calculated cver Voltage U or the values initialed from Z.

8

4. AMPLIFICATION, ATTENUATION

Three scales are used to calculate Amplification and Attenuation in linear and loga-
rithmic graduations, U, Is the input voltage, U, the output veoltage of an arbitrary
4-pole netwerk. For Amplification # is 21 in linear or positive In logarithmic pro-
portion scale. The same correspondingly applies for Attenuation when n should
be <1 or negative.

Example: U, =10pVv U, =3V TofindV =3-10fold
108,56 db 12,6 Np
db 1095db . 20log U/
3108
Usz/Us
R VZi/ 2y
RZ
o 3y U
J
| N : 126:N tn Uz/Us
J. s : fig. 10

Caleulation method: Front side R
1. Set U, under the arrow mark 4 (or scale I'= 100 pA.)
2. Place cursor over U, value, Read Amplification in the desired
unit of measurement on scale U,/U,, 20 log U,/U, or neper

U /U,
_Us
V= U4
Example: Attenuation n = —8Np U, =11V TofindU,= 365mV
_695 db, 0 db 20log Uz /Uy
335107
1 1 Uz Uy
R;Z c WZgf,
RG
365 v nv u
t J
-8 Np 0 Np ln Uz/Uy

fig. 11



Calculation method: Front side R
1. Set U under the arrew mark 4.
2. Place cursor over n. Read the wanted output voltage U,
under the curser line.
The three scale readings adjust simultaneously a conversion tabls from linear pro-
portationality to both neper and logarithmic values.

5. TRANSFORMATION OF IMPEDANCE,
CONDUCTANCE, VOLTAGE AND WINDING TURNS

Transformation calculations with the slide rule ELECTRONIC guarantee a clear and
precise work. After choosing the definition, the ratio # for higher transformation
becomes =1 and for lower transformation <<1.

Therefore the transformation ratio ¢ is similar for both, but one has to decide
whether the value is greater or less than 1 to determine whether it is high or low.
For all calculations set Z, on the arrow mark - or read it as the given result.

Example: Z, =8k Z,=50Q To find ii = 2510
: To find iz = 6,25 - 107
_T. S
T Aeh
“ -aizs i) Uy/Uy (0%
0=25-0% . RiZ VZ,7Z,(0)
é|m i;gg; RZ
GY
200mS 12545

; |
J_ iR : fig. 12

Calculation method: Front side R
1. Set Z, on tha arrow mark .
2, Read the wanted i over Z, or #* on the U,/U, scale.

5= 1/Z2

Z4
In order to caleulate the winding turns and voltage transformations, use scalsU,/U;
= it in relation to scale 1,

Example: U, = 31 V orn; = 260 Wdg. i = 0,386
Tofind U, =112V To find 7, = 94 Wdg.
036 Uz [Uy
RZ 1r'—i"_'zz 7
R
(94 Wdg) (260 Wdg)
12V 1V u
| !
ok fig. 13
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Calcuiation methed: Front side B
1. Set U, or n, on the arrow mark.
2. Place the cursor over i of scale U,/U,.
Read U, or #, under the cursor line

_Uz_n2

ap— Uz_no
U Ui m

6. dbm-LEVEL

The dbm-level is the ratio of power in logarithmic scale between the power PR with
a load R and a power of 1 mW.

Pr
le‘ﬂ'_

nabm =1010

After setting the R on the arrow mark 4,you can enaure in one reading the load R
corresponding to power output Pg, Veltage Ug and the level measurement » dbm.

Example: R=6008 Ug=11V To find Pg = 200 mW
: Tofind » = + 28 dbm

£
|
+%3dbm Pegel ¢

_i_

! ?

FETZ |
+ . TmW ‘2?0 mW P
6000 RZ N/ ! TR

A v/ A

| Y Lol

/N :

gl Ty |

[,._.
—

_|_ fig. 14
Caloulation method: Front side R ;
1. Set the load resistance R on the arrow mark ¥, Turn the
slide rule to reverse side.
Reverse side P
2. Place the cursor over the voltage U.
Read output power cn scale P and n off scale dbm-level.
In the communication technique, the relative load value of 75 @, 150 £ and 600 Q
are mostly used and the corresponding voltage values for O dbm are characterised
by triangle marks.

7. PARALLEL CONNECTION OF RESISTANCES OR
INDUCTANCES - SERIES CONNECTION OF
CONDUCTANCES OR CAPACITANCES

The Z scale serves in general to solve the equation.

i 1 1 o
?ﬁ—f’—cetc.r.‘-—_- a-+b
In the electro-technique with this equation the parallel connection of R or L and the

garies connection of C or G is thereby calculated. Unlike other scales of the slide

11



rule ELECTRONIC, the Z scale is without piace value columns i 8., the scale values

can be multiplied by necessary indicies of 10.

Example: R, =12Q Ry=189Q To find Rges = 7,22 0
J | T
2 et oz,
T
12Q 720 Z ges,
fig. 156
Calculation method: Reverse side P
1. SBet Z, at the angular arrow mark,
2. Place cursor over Z,,
Read Zyqs under cursor. ;
Example: Rges = 53k R, = B2kQ To find R, = 150 kQ
A e T
217 150kQ 2,
82kQ Tkﬁ Zien
fig. 16

Calculation method: Reverse side P.
1. Set Z, with the angular arrow mark.

2. Set cursor over Zges.
Read Z, on the upper scale under curser.

12




