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PERSONAL MEMORANDA 

Owner:

Name 

Address: 

Telephone: 

Passport 
Driving license. 
Motorcar (Motorcycle): 

Chassisnumber: 
Motornumber  

Radio set: 

Business address: ~~` 

Firm: 

Address: 

Telephone: 

In case of accident please notify: 

Name: 

Address: 

Telephone: 

In case I loose this pocketbook I shall be 
very grateful to the finder if he would be 
so kind as to return it to one of the above 
mentioned addresses. 

L 

2 .~ 



_ F O R E W O R D 

This pocketbook contains the technical data 
-~ of an extensive range of Pope valves. Besides 
,,, the data of the newer and most recent valves 

the characteristics of older types have been 
inserted, which may be very useful in the case . 

~. of replacement and does not mean, of course, 
,~ that they are now available again. 

For the sake of simplicity no difference 
has been made between valves normally used in 

.► receiving sets and those for more special ap-
,~ plications e. q. television valves and, there-

fore, all these valves have been classified in 
'~' numerical alphabetical order in the first part 
~ of the booklet. 
,~, The more special valves as Thyratrons~catho-

de ray tubes, transmitting .valves, etc. have sc 
been separately inserted in small groupings. 

'" In order to make this pocketbook as complete 
.. as possible we have also included useful for-

mulae, circuit diagrams as wel as a replacement 
guide. 

We hope that this booklet meets the require-
,. ments of all-those engaged in the various bran-

ches of the electronic technics. 
The fact that a tube is listed in this 

~ booklet does not imply that it can always be 
., supplied. 

., 
Technical Department, 

`^ Electronic valves . 
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S Y M B O L 

The symbols used in this pocketbook are tabu-
^ lated below. Equivalent electrodes of a valve 
,. are distinguisted by means of accents; e.g. 

the anodes of a double diode valve are indi- 
Gated by d and d! 

,~ Similar electrodes of a valve are distin-
guished by means of an additional numeral; 
e.g. the grids of a hexode valve are indicated 
by gl, g2, g3 and g4. 

~ In multiple valves, electrodes of the differ-
ent sections may be distinguished by adding 
one of the following letters: 

A 

^ 

i 

,~ 

^ 

w 

A 

Diode D 
Triode T 
Tetrode Q 
Pentode P 

Heptode 

Hexode H 

Octode 

SYMBOLS USED FOR ELECTRODES AND 
ELECTRODE CO NNE;CTIONS 

Anode a 
Auxiliary anode ah 
Anode of a detection diode d 
Electrostatic deflection plate D 
Filament f 
Filament tap fc 
Grid g 
Valve pin which must not be connected 

externally i.c. 
Cathode k 
Fluorescent screen 1 
External conducting coating m 
Internal shield S 

i 
d 



SYMBOLS USED FOR VOLTAGES 

Anode voltage Va 
Auxiliary anode voltage Vah 
Peak value of an inverse anode voltage Va inv 
Arc voltage Varc 
Supply voltage Vb 
Voltage range of a current regulator. Vcontr 
Diode voltage Vd 
R. M. S. value of a voltage Veff 
Filament voltage Vf 
Grid voltage Vg 
Input A.C. voltage (each valve in 

push-pull circuits) Vi 
Ignition voltage Vign 
Voltage between cathode and filament Vfk 
Fluorescent screen voltage V1 
D.C. voltage supplied by a 
rectifier or A.C. output voltage Vo 
Oscillator voltage Vosc 
Peak value of a voltage Vp 
Stabilized voltage of a voltage 

stabilizer Vreg 

Secondary transformer voltage Vtr 

SYMBOLS USED FOR CURRENTS 

Anode current Ia 
Auxiliary anode current Iah 
Dark current of photocells Iao 
Current range of a voltage stabilizer Icontr 
Current of a detection diode Id 
R. M. S. value of a current Ieff 
Filament current If 
Grid current Ig 

a. 

r 

Y 

G 

.. 



Cathode current Ik 
'~ Current to a fluorescent screen I1 
,~ D.C. current supplied by a rectifier Io 

Peak value of a current Ip 
Stabilized current of a current regulator Ireg 
Saturation current Isat. 

A 

~ SYMBOLS USED FOR POWERS 

~ Anode dissipation Wa 
Grid dissipation Wg 
Input power Wi 

~r Modulation power Wmod 
Output power Wo 

~ 

.. 

SYMBOLS USED FOR RESISTANCES 

Ra 

Raa 
Req 

Matching resistance or 
external resistance in anode lead 
Matching resistance of a push-pull 
amplifier (anode to anode) 
Equivalent noise resistance 

~' External resistor in a grid circuit Rg 
., Internal resistance of a valve 

Resistor in a cathode lead 
Ri 
Rk 

External resistor between 
cathode and filament Rfk 
Protecting resistor in the anode 

~ lead of a rectifying valve Rt 

~ 7 



SYMBOLS USED FOR. CAPACITANCES .. 

Capacitance between grid and anode. Cag 
Capacitance between anode and cathode . 
of a detection diode Cd 
Input capacitor of a smoothing filter Cfilt 

SYMBOLS USED FOR VARIOUS 

MAGNITUDES 

Distortion factor d 
Frequency f 
Sensitivity of a cathode ray 
tube or photocell N 
Phase angle Q 
Mutual conductance S 
Ccnversion conductance Sr 
Heating-up time of a valve Th 
Ambient temperature t amb 

Voltage gain Vo 

Vi 

Shadow sector on a fluorescent screen Qc. 

Wavelength ~ 

Efficiency m 

Gain factor R!(

x smal l er than y x< y 
X larger than y x > y 

.. 

.. 

R 



.~ DATA OF 

RECEIVING VALVES 

RICAN 

TYPES 



TYPE BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

1 A 3 

U.H.F. 

diode 

k ~~~, 

d d 

{ _ ' f

Vf = 1.4 V 

If 0.15 A 

Indirect 

Detector 

Vd invp = 330 V 

Id = max 0.5 mA 

Idp - max 5 mA 

Fres = 1000 Mcs 

Cdk = 0.4 DF 

Vfk = max 140 V 

1 A 7-~iT. 

He4>Lode 

g~93.9s 
a~g z

o 
• 

.f { 

Vf = 1.4 V 

If 50 mA 

Direct 

Frequency 

changer 

Va = 90 V 

Vg3 + g5 = 45 V 

Vg2 = 90 V 

Rgl _ 0.2 MOhm 
Vgq = 0 V 

Ia 0.6 mA 

Cag4 < 

Ig3 + g5 0.7mA 

Ig2 • 1. 2 mA 

Igl = 35 yA 

Ri = 0.6 MOhm 

Sc = 250 pA/V 

Sc (Vg4• -3V)• 5 pA/V 

0.5 pF 

1 AC 6 

Hep tude 

9s ~ 94

n , g~ 
• ,gs

If = 150 mA 

Direct 

Frequency 

changer 

Vb = 90 V 

Va = 85 V 

Vg4 = 60 V 
VB3 0 V 

Vg2 30 V 

Vosc = 4 Veff 

Rg4 i 0.18 MOhm 

Rg2 0.033 MOhm 

Rgl = 0.027 MOhm 

Ia = 0.65 mA 

Igo = 0. 14 mA 
Ig2 = 1.65 mA 

Igl = 130 pA 

SC - 325 AA/V 

Ri = 1 MOhm 

Sc (Vg3= -6V)=3.25 pA/V 

Vb 67.5 V 

Va = 63.5 V 

Ia = 0.7 mA 

Igo = 0.15 mA 

1 ( I I I f l 1 t t 1 1 1 1 1 1 ! ( ( ( ~ f 



1 AC 6 

_ V64 = 63.5 V 

Vg3 = 0 V 

Vg2 = 30 V 

Vosc = 4 Veff 

Rg2 = 0.022 MOhm 

RB1 = 0.027 MOhm 

Cag3 L 

Ig2 = 1.55 mA 

Igl = 130 pA 

Sc = 300 ,uA/V 

Ri _ 0.9 ntOhm 

Sc (Vg3= -4V).- 3 yA/V 

0.35 pF 

1 C 5-GT 

Output 

pentode 

9 ~ 

®~ 

' ' 93 

Vf = 1.4 V 

If 0.1 A 

Direct 

Output 

amplifier 

Class A 

Vb = 90 V 

Va = Vg2 = 83 V 

Vgl = -7 V 

Ia 7 mA 

Ig2 1.6 mA 

S = 1.5 mA/V 

Ri 0.11 MOhm 

Ra = 9000 Ohms 

Wo (Q=10%i = 200 mW 

Yi 5 Veff 

1 H 5-GT 

Diode 

triode 

~y 
9~' d 
a 

~0. f 

•I m 

Vf = 1.4 V 

I f= 50 mA 
Direct 

Typical 

characteristics 

Triode section 

Ya = 90 V 

Yg = 0 V 

Ia , 0.16 mA 

Ri = 9.24 MOhm 

S 0.275 mA/V 

p . 65 

A.F. amplifier 

Detector A.V.C. 

Vb = 90 V 

Vg = 0 V 

Ia = 0.06 mA 

Diode section 

Vdp =max 110 V 

Ra = 0.5 Ilphm 

Vo 

Vi - 35 

Id =max 0.2 mA 
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TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

1 r, 4 

Pentode 

9i  .fg3 

e 
9' 

-f 
g3= 

•'~ 

VF = 1. 4 V 

If = 50 mA 

ni rect 

R. F. or L F. 

amplifier 

Va Vg2 = 90 V 

Vgl = 0 V 

Ia = 4. 5 mA 

Ig2 = 2 mA 

S = 1025 .,uA/V 

Ri = 0.35 M1fOhm 

Va - 90 V 

Vg2 : 67.5 V 

Vgl - 0 V 

Ia = 2.9 mA 

Cagl 

Ig2 - 1.2 mA 

S : 925 pA/V 

Ri = 0.6 MOhm 

0. 008pf 

1 N 5-GT 

Variable 

mu 

pentode 

(~, g 
g' ~ a 
'f o 

f 

m 
9a 

Vf , 1.4 V 

If = 50 mA 

Direct 

R. F, or I.F. 

amplifier - 

va = vgz = so v 
Vgl = 0 V 

' Ia = 1.2 mA 

Ig2 = 0.3 mA 

Cag 1 ~ 

s = 7so YA/v 
Ri 1.5 MOhm 

S (Vgl= -4V)= 5 RA/V 

Ri (Vgl= -4V)>10 MOhms 

0.007 pF 

1 R 5 

Heptode 

9z9n ~ 
_ . -f.95

a 
~ ~ 

g3

-f,g~ ',f s 
Vf = 1.4 V 

If = 50 mA 

Direct 

Frequency 

changer 

Va 90 V 

Vg2 + g4 67,5 V 

Rgl = 0.1 MOhm 

Igl = 250 pA 

Vg3 0 V 

Ia = 1.6 mA 

Ig2 t g4 = 3.2 mA 

Sc = 300 pA/V 

Ri = 0.6 MOhm 

Re9 =0.195 MOhm 

Sc(Vg3= -14V)= 5 ytA/V 

Ri(Vg3= -14V)= 10 MOhms 



F , ~ ~` f ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ) 

Va 

Vg2 ~ 

Rgl 

Igl 

Vg3 ~ 

Ia 

g4 

= 

- 

- 

- 

90 V 

45 V 

0.1 MOhm 

150 yA 

0 V 

0.8 mA 

Ig2 a g2 = 1.9 mA 

Sc = 250 yA/V 

Ri = 0.8 MOhm 

Sc(V6B= -9V). 5yA/V 

Ri(Vg3= -9V) ~ 10 MOhms 

Va = 67.5 V Ig2 + g4 = 3.2 mA 

Vg2 + g4 = 67.5 V Sc = 280 yA/V 

j R 5 RKI - 0. 1 MOhm Ri = 0. 5 MOhm 

Igl 250 yA Req O. 1S5 MOhm 

Vg3 = 0 V Sc(Vg3= -14 V)= 5 yA/V 

Ia 1.4 mA Ri(Vy3= -14V) > 10 MOhms 

Va = 45 V Ig2 + g4 1.9 mA 

Vg2 + g4 45 V Sc = 235 yA/V 

Rgl 0.1 MOhm Ri = D.6 MOhm 

Vg3 = 0 V Sc(V g3= -9 V) = 5 yA/V 

Ia = 0.7 mA Ri(Vg3= -9V) > 10 MOhms 

Igl = 150 yA 

Cag3 < 0.4 pF 



TYPE BASE 
CONNECTIONS 

HEATER 
DATA 

gPPLICATIONS OPERATING CHARACTERISTICS 

] .S 5 

Diode 

pentode 

9 
d 
~ 

-f,qi 

e 
~~ a. 

~.f 

Vf = 1.4 V 
If .. 50 mA 

Direct 

Typical 
characteristics 

Pentode 

Va = Vg2 = 90 V 

Vgl 0 V 

Ia = 2.7 mA 

section 

Ig2 = 0.5 

S 720 

Ri = 0.5 

mA 

yA/V 

MOhm 

Va = Vg2 67.5 V 

Vgl 0 V 
Ia = 1.6 mA 

Ig2 0.4 

S = 625 
Ri = 0.5 

mA 

pA/V 

MOhm 

A.F. amplifier 

Detector, A.V.C. 

Vb 90 V 

Ra = 1. MOhm 

Rg2 _ 4.7 MOhms 

Rgl = 10 MOhms 

Ia ..Ig2 _ 80 

Vo - 
94 Vi 

pA 

Vb = 67.5 V 

Ra = 1 MOhm 

Rg2 = 4.7 MOhms 

Rgl = to Monms 

Ia + Ig2 = 55 

Vo 

Vi S'~ 

yA 

Vb 45 V 

Ra = 1 MOhm 

Rg2 _ 3.3 MOhms 

Rgl _ 10 MOhms 

Diode 

Vd invp : max 100 V 

Ia • Ig2 = 40 

Vn 

Vi 42 

section 

Id : max 0.2 

}~A 

mA 

~, r 



~••••••••~•~s••••• ~•a••• ., > > ~ 
va = so v s 750 yA/v 
Vg2 _ 45 V Ri = 0.8 MOhm 

VB1 . 0 V S (Vgl: -lOV). 10 yA/V 

Ia = 1.8 mA R1 (Vg1= -lOV)> 10 MOhms 

Ig2 = 0.65 mA 

1 T 4 Va = 67.5 V S = 725 pA/V 

9~~ J'•9a Vf . 1.4 V R.F. or I.F. Vg2 _ 45 V Ri = 0.25 MOhm 

° 9~ If 50 mA amplifier 
Vgl 0 V Req _ 0.02 MOhm 

Variable 

mu 

pentode 

~y° p Direct Ia = 1.75 mA 

IB2 0.68 mA 

S (Vg1= -16V)= 10 pA/V 

R1 (Vgl. -16V)> 10 MOhms 

Va : Vg2 : 45 V S _ 700 pA/V 

Vgl _ 0 V Ri = 0.35 MOhm 

Ia _ 1.7 mA S (V61. -lOV)= 10 }tA/V 

Ig2 = 0.7 mA R1 (Vg1= -lOV)> 10 MOhms 

Cagl < 0.01 pF 

Vf = 1.4 V R.F. amplifier 

1 U 4 1~ 
If = 50 mA 

Va = Vg2 _ 90 V Ig2 0.45 mA 

° • ~ Direct Vgl _ 0 V S = 0.9 mA/V 

Pentode -~,g~ • ••~ Ia = 1.6 mA Ri = 1.5 MOhm 

S (Vg1= -4. 5V).10 }lA/V 

Cagl G 0.008 pF 



TYPE 
CONNECTIONS DEATA 

APPLICATIONS OPERATING CHARACTERISTICS ' 

Va = 150 V S = 1.9 mA/V 

Vg2 = 90 V Ri = 0.1 MOhm 

Vgl _ -8.4 V Ra = 8000 Ohms 

Output 
Ia = 13.3 mA W'o (d = 6~)=700 mW 

amplifier 
Ig2 2.2 mA Vi 5.9 Veff 

3 A 4 
Class A Va _ 135 V S = 1.9 mA/V 

Vg2 = 90 V Ri = 0.09 MOhm 

Vgl = -7.5 V Ra 8000 Ohms 

g~~,g~ Vf = 1.4 V Ia = 14.8 mA 1W~(d 5%)=600 mW 

Output ° ° If 0.2 A Ig2 = 2.6 mA Vi = 5.3 Veff 

Ui rect 
pentode 1

R. F'. on tput Va = 150 V Ig2 6.5 mA 

anplifier 
Vg2 = 135 V Igl = 0.13 mA 

(intermittent Rgl 0.2 MOhm Wo = 1.2 W 

operation) 
Ia = 18.3 mA f _ 50 Mc/s 

Vf= 2.8V 
If = 0.1 A Cagl < 0.34 pF 

Vf = 1.4 V Typical Va, = 90 V S = 1.8 mA/V 
3 A 5 If .0.22 A characteristi rs Vg = -2.5 V p = 15 

Douhlc 9 
I° 

g 
Direct (each system) Ie = 3.7 mA Ri _ 8300 Ohms 

Va _ 135 V Ig =2 x 2.5 mA triode ' 
O °
I t

Vf 2.R V 
If 0.11 A 

R.F. push-pull 

amplifier or 
Vg 
V1p = 

= -20 
2 x 45 

V 
V 

Wgi _ 0.2 W 
Wo = 2 W 

Direct. oscillator 
Ia = 2 x 15 mA f 40 Mc/s 

Cag . 3.2 pF' 

\. l \ • ~. ~ l l ~ l ~ ~ \ ~ ~ l ~ ~ 1. 1. \ l.. ! l ~.. L , 



1 ► ~ ► 1 ) ► ► ► ~ ~ ~ii••il• ) .~~•~ ~ ~ ~~ .~ 

3 Q 4 

Output 

pentode 

9z 
4 e, 

n~e 

Vf = 1.4 V 

If = 0.1 A 

Direct 

Vf = 2.8 V 

If = 50 mA 

Direct 

output 

amplifier 

class A 

Va = Vg2 = 86 V 

Vgl -4.5 V 

Ia - 8 mA 

Ig2 1.8 mA 

S = 2 mA/V 

Ri _ 0.11 MOhm 

Ra _ 8000 Ohms 

Wo (d = 10%)=280 mW 

Vi = 4 Veff 

Va = Vg2 = 86 V 

Vgl = 4.3 V 

Ia _ 7 mA 

Ig2 = 1.5 mA 

S o 1.9 mA/V 

Ri = 0.12 MOhm 

Ra _ 0.01 MOhm 

Wo (d _ 10%)=250 mW 

Vi _ 3.7 Veff 

3 Q 5-GT 

Beam 

Uentode 

9 91

~ ~ Q = f

x•93 

Vf = 7.4 V 

If ° 0.1 A 
Direct 

Vf = 2.8 V 

If=50 mA 
Direct 

Output 

amplifier 

class A 

Va Vg2 = 90 V 

Vgl - -4.5 V 
Ia = 9.5 mA 

Tg2 = 1.3 mA 

S 2.2 mA/V 

Ri _ 0.09 MOhm 

fta _ 8000 Ohms 

Wo (d = 6%)= 270 mW 

Vi = 3.2 Veff 

Vb _ 90 V 

Va = Vg2= 85 V 

Vgl = -5 V 

Ia = 7 mA 

Ig2 _ 0.8 mA 

S = 1.95 mA/V 

Ri = 0.07 MOhm 

Ra = 9000 Ohms. 

Wo (d= 5.5%)=250 mW 

Vi = 3.5 Veff 



TYPE 
CONNECTIONS Hp TAR APPLICATIONS OPERATING CHARACTERISTICS 

Va = 9C V S = 1.57 mp/V 

Vg2 = 67.5 V Ri 0.1 MOhm 

Vg] _ -7 V Ra = 8000 Ohms 

is = 7.4 mA Wo(d = 12%)= 270 mW 

Vf = 1.4 V 

If 0.1 A 

Direct 

Output 

amplifier 

class A 

Ift2 1.4 mA Vi 5.1 Veff 

Va = 67.5 V S = 1.55 mA/V 

Vg2 = 67.5 V Ri = 0.1 MOhm 

Vg] _ -7 V Ra = 5000 Ohms 

Ia = 7.2 mA Wo (d 10%)= 180 mW 

Ig2 ~ 1.5 mA Vi = 5.5 Veff 

3S4 9=
~ 4 s, 
a. •.a 

Va = Vg2 = 45 V S = 1.25 mA/V 

Vgl _ -4.5 V Ri = 0.1 MOhm 

fa = 3.8 mA Ra = 8000 Ohms 
Oa tput 

1'g2 - 0.8 mA Wo(d = 10%)= 55 mW 
G er tode Vi = 3.5 Veff 

Va = 90 V S 1.24 mp/V 
Vf = 2.8 V Output yg2 = g7,5 V Ri = 0.1 MOhm 
If 50 mA amplifier Vgl -7 V Ra - 8000 Ohms 

Direct class A Ia = 6.1 mA Wo(d 13k)= 235 mW 

Ig2 = 1.1 mp V1 = 4.7 Veff 



- Va = Vg2 67.5 V 

VBI = -7 V 

Ia = S mA 

Ig2 1.2 mA 

S = 1.4 mA/V 

R1 = 0.1 MOhm 

Ra = 5000 Ohms 
No (d 12%)= 160 mW 

Vi 5.5 Veff 
Ou tpu t 

amplifier 

classA Va = Vg2 = 45 V S = 1.1 mA/V 

Vgl = -4.5 V Ri = 0.1 MOhm 

Ia = 3 mA Ra = 8000 Ohms 

Ig2 = 0.7 mA Wo(d 12.5%)=50 mN 

3 S 4 
vi 3.5 Veff 

Push - pull 
Vba = 90 V Ia max = 2 z 4.4 mA 

Vf 1.4 V output Vbg2 = 67.5 V Ig2o = 2 x 0.3 mA 

If = 0.1 A amplifier 
Va = 80 V Ig2max = 2 x 1.35 mA 

Direct class B Vg2 = 57.5 V Wo(d = 5%)= 325 mW 

Raa O.OIS A70hm Vi = 7.3 Veff 

Iao = 2 x 1.5 mA 

Vba = 90 V Ia max 2 x 4.2 mA 
Push-pull Vbg2 _ 67.5 V Ig2o = 2 x 0.3 mA 

Yf = 2.8 V output Va = 81 Y Ig2max = 2x 1.25 mA 
If = 50 mA amplifier Vg2 = 5$.5 V Wo(d = 4.7%)=315 mW 
Direct class B Rsa = 0.018 MOhm Vi = 7 Veff 

Iao 2x 1.5 mA 



0 
TYPE 

BASE 
CONNECTICMIS 

•HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERKTIC$ 

I Va Vg2 86 V Ri = 0.11 MOhm 

Vf = 1.4 V Output 
Vgi -4.5 V Ra = 8000 Ohms 

If • 0.1 A amplifier Ia = 8 mA Wo (d = 10~)=280 mW 

Direct class A 
Ig2 1.8 mA Vi 4 Veff 

3 V 4 9= f~,g3 s • 2 mA/V 

°~9~ 
ya Vg2 86 V Ri 0.12 MOhm 

Output r• yf = 2.P V Output Vgl = -4.3 V Ra = 0.01 MOhm 

pentode If 50 mA amPl iffier 

class A 

Ia 7 mA 

Ig2 = 1.5 mA 

V4o (d • 10%)=250 mW 

Vi 3.7 Veff 

S = 1.9 mA/V 

Vtr • 2 x 550 Veff Cfilt - 10 yF 

5 u 4-C7 a Vf 5 V Condenser input Io • 156 mA Rt = 2 x 230 Ohms 

0 • If= 3A 

Choke input 
Vtr = 2 x 550 Veff 

Io • 225 mA 

Lfilt = 10 H Full-wave 

rectifier 

Direct 

Vtr = 2 x 500 Veff C Pilt = 10 pF 

5 Y 3 riT condenser input Io = 84 mA Rt = 2 x 140 Ohms 

Full -wave °~ Vf 5 V 
Ytr 2 x 350 Veff 
Io 125 mA 

C filt 10 }tF 
Rt = 2 x 50 Ohms rectifier •,0•• If = 2 A 

Vtr = 2 x 500 Veff L Tilt 10 H Direct 
Io • 125 mA 

Choke input 
Vtr = 2 x 350 Veff L filt 10 H 

_ Io 150 mA 

t ~ t ( c ( ( t ~~C CE~~~~~i( ( GEC C•6' 
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5 

Pentode 

f f ~ 

k~9a•4 ' • •~ ~ g'• 
= kg{ 

Vf 6.3 V 

If •0.175 A 

Indirect 
R.F. ar I.F. 

amplifier 

Ya = 180 V 

Vg2 = 120 V 

Vgl -2 V 

Ia = 7.7 mA 

Ig2 2.4 mA 

S • 5.1 mA/V 

Ri 0.69 MOhm 

fteq = 2000 Ohms 

Va Vg2= 12(1 Y 

Vgl • -2 V 

Ia = 7.5 mA 

Cagl < 

Ig2 • 2.5 mA 

S 5 ntA 

Ri = 0.34 MOhm 

Req = 2000 Ohms 

0.02 pF 

6 ~ 5 

Double 
diode 

f 
~ k: 

4O• 

W 
d~ 

Vf • 6.3 V 

IY 0.3 V 

Indirect 

Half wave 

rectifier (per 

system) 

Vtr •Max I50 Veff 

Io = 9 mA 

C Yilt 8 pF 

Rt =max 300 Ohms 

Vfkp = 330 V 

Detector, A.V.C. 

Vdl invP Vd2 invp • 

max 420 V 

Id max 9 mA 

Idp . maz 54 mA 

Vfk max 150 V 

Vfkp (k pos)•max 330 V 

ftkf = max 0.02 MOhm 

6 AQ 5 

Output 

pentode 

f 
f g 

k9~O9s 

9 q 

Vf • 6.3 V 

If • 0.45 A 

Indirect 

Output 

amplifier 

class A 

Va . Vg2. 250 V 

Vgl •-12.5 V 

Ia 45 mA 

Ig2 = 4.5 mA 

S 4.1 mA/Y 

Ri • 0.052 MOhm 

Ra = 5000 Ohms 

20 (d . 8%)• 4.5 W 

push-pull 

output 
amplifier 

Class A.B. 

Va Vg2 • 250 V 

Vgl -15 V 

Iao • 2 x 35 mA 

Ia max 2 x 39.5 mA 

Ig2o =2 x 2.5 mA 

Ig2 max = 2 x 6.5 mA 

Raa = 0.01 MOhm 

Wo(d = 5%). 10 W 



TYPE BASE 
CONNECTIONS 

~~ 
DATA 

APPLICATIONS OPERATING CHARACTERKTICS 

6 AT 6 

Double 

diode 

triode 

t I d, 

p 

O 

dz

8 ~ 

Vf 6. 3 V 

If 0.3 A 

Indirect 

Typical 

characteristics 

Va 

Vg 

Ia 

Triode 

= 250 V 

-3 V 

1 mA 

section 

S _ 1.2 mA/V 

p = 70 

Ri 0.058 MOhm 

Va 

vg 
Ia 

100 V 

-I v 
0.8 mA 

S = 1.3 mA/V 
p = 70 
Ri =- 0.054 MOhm 

A.F. amplifier 

Detector, A.V.C. 

Vb 

Ra 

Rk 

= 
250 V 

0.22 MOhm 

1800 Ohms 

Diode 

Please refer to 

Vfk = me,x 

Ia 0.7 mA 
- 

Vo 

Vi 
51 

section 

type A B 2 

100 V 

6 ALi 6 

Variable 

mu 

pentode 

1 I ~ 

9,•' • •• 9e 
~• • k 

Vf 6.3 V 

If 0.3 A 

Indirect 

R. F. nr I. F. 

amplifier 

Va 

Vg3 

Vg2 

Vgl 

Ia 

250 V 

0 V 

= 150 V 

-1 V 

10.8 mA 

Ig2 = 4.3 mA 

Ia(Vgl= -6. 2V)=10 pA 

S = . 5.2 mA/V 

Ri I MOhm 

1 ( ( ( f ( ~ ~~ ( ( 1 1 



N 
W 

6 ALI 6 

Vf = 6.3 Y 

If a 0.3 A 
Indirect 

R.F. or LF. 

amplifier 

Va . 250 Y 

Vg3 0 V 

VB2 125 V 

VBI = -1 V 

Ia 7. i mA 

Ig2 . 3 mA 

Ia(Vg 1. -5. 2V). 30 pA/V 

S = 4.45 mA/Y 

R1 1.5 Aphms 

Va =Vg2. 100 V 

Vg3 0 V 

Vgl -1 V 

Ia 5.2 mA 

Cagl ~ 

Ig2 2 mA 

Ia(Vgl. -4. 2V). 10 yA 

S 3.9 mA/V 

R1 0.5 MOhm 

0.004 pF 

6 AV 6 

Coble 

diode 

triode 

f 
f 4 

k 

O 

d, 

9 
~ 

Vf 8.3 V 
IP = 0.3 A 

Indirect 

Typical 

characteristics 

Triode 

Va . 250 V 

Yg = -2 V 

Ia = 1.2 mA 

section 

S 1.6 mA/V 

y 100 

R1 = 0.0625 MOhm 

Va 100 V 

Vg -1 V 

Ia = 0.5 mA 

S . 1.25 mA/V 

p = 100 

Ri 0.08 MOhm 

Detector 

A. V. C. etc. 

Diode section 

Idl Id2 =max 1 mA 



TYPE 
CONNECTIONS HDATAR

APPLICATIONS OPERATMIG CHARACTERISTICS 

6 BA 6 ~ 

- 
i_ f [~ j 

Variable 

mu 

pentode 

1 1 ~ 

Sys • _ ~, qi

~• ~ k 

Vf = 6.3 V 

If = 0.3 A 

Indirect 

R. F. or L F. 

4mPl iffier 

Va = 250 V 

Vg3 = 0 V 

R62 • 0.033 MOhm 

Vgl = -1 V 

1a 11.6 mA 

Ig2 = 4.45 mA 

S = 4.5 mA/V 

Ri - 1 MOhm 

S(Vgl= -46V). 45 pA/V 

R1(Vg 1• -46V) > 5 MOhms 

Req = 4000 Ohms 

Va = Vg2 • 100 Y 

Vg3 - 0 V 

ygl -1 V 

Ia = 10.8 mA 

Ig2 = 4.4 mA 

Cagl < 

S 4.3 mA/V 

Ri = 0.25 MOhm 

S(Vg 1= -18V)=43 pA/V 

Ri (Vgl• -18V)> 5 MOhms 

Req = 4300 Ohms 

0.0035 pF 

6 BE 6 

Heptode 

( 
f 

e 

k9, 4e8. 

gO9 3

Vf = 6.3 V 

If 0.3 A 

Indirect 

Frequency 

changer 

(separate 

excitation) 

Va = 250 V 

Vg2 + g4 : 100 V 

Vg3 -1.5 V 
ggl = 0.02 MOhm 

Sc _ 475 yA/V 

Sc(Vei= -30V)•~4 pA/V 

Ia . 3 mA 

Ig2 ♦ g4 = 7.1 mA 

Ig1 = 0.5 mA 

Ri = 1 MOhm 

Va 100 Y 

Vg2 + B4 100 V 

Vg3 = -I.5 V 

Rgl = 0.02 MOhm 

Sc • 455 yA/V 

Cag3 

Sc(Vg3= -30V)•4 yA/V 

Ia • 2.8 mA 

Ig2 + g4 = 7.3 mA 

Igl 0.5 mA 

Ri = 0.5 MOhm 

c 0.3 pF 

( C E C G~ E E 4 E E E f~ i E E~~~ E E~ f t 4 i~ ~ ' 
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6 BG 6-G 

Bey' 
pentode 

4' ~ 
hags

{ '~' { 

$ 

Vf = 6.3 V 
If = 0.9 A 

Indirect 

Line output 

amplifier 

Va = Vg2 = 

Vgl = 

250 

-15 

V 

V 

Ia 72 

Ig2 = 9.7 

S 6 

mA 

mA 

mq/V 

6 BQ '-A 

Double 

triode 

{ f a 

kO9 

~ k
a' s 

Vf 6.3 V 

If = 0.4 A 

Indirect 

R.F. amplifier 

Va 

Vg 

Rk 

Ri 

= 

150 

-10 

220 

6100 

V 

V 

Ohms 

Ohms 

Ia = 9 

S . 6.4 

p = 39 

mA 

mA/V 

7 6 

J

Double 

triode 

{ f

9

a 

O 9a k 

- 

Vf 6.3 V 

If=0. 45A 

Indirect 

Typical 

characteristics 

Va 

Ia 

Rk 

100 

8.5 

100 

V 

mA 

Ohms 

S 5.3 

y - 36 

Ri = 7100 

mA/V 

Ohms 

Telegraphy 

push-pull 

amplifier class C 

at 80 Mc/s 

Va 

Vg 
Rg 

Rk 

= 
. 

= 

150 V 

-10 V 

625 Ohms 

220 Ohms 

Cag = Ca:g' : 

Ia = 2 x 15 

Ig = 2 x S 
_ wig - 0.35 

Wo = 3.5 

1. S pF 

mA 

mA 

w 

W 

6 L 6-G 

Beam 

pentode 

y~ y~ 
a 

~ ' o' 

93 

Vf 6.3 V 

If 0.9 A 

Indirect 

Output 

amplifier 

class A 

(continued) 

Va 

Vg2 

Rk 

Ia 

Ia. max 

= 

= 

= 

300 

200 

220 

51 

54.5 

V 
V 

Ohms 

mA 

mA 

Ig2 = 3 

Ig2 max = 4.6 

Ra = 4500 

wa.(d = 11%)=6.5 

Vi 12.5 

mA 
mA 

Ohms 

W 

Veff 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATNdG CHARACTERISTICS 

6 ~ 6-G 

(continued) 

Va Vg2 250 V 

Rk 170 Ohms 

Ia 75 ntA 
Ia max 78 mA 

Ig2 = 5.4 mA 

Ig2 max 7.2 mA 

Ra. 2500 Ohms 
Wa (d - 100.5.5 W 

Vi : 14 Veff 

Output 

amplifier 

class A B 

Va ' Vg2 = $70 V 

Rk 125 Ohms 

Ian 2 z S7 mA 

Ia max 2 x 72.5 mA 

Ig2 + 2 x 5.5 mA 

Ig2 max =2 x 8.5 mA 

Raa a 5000 Ohms 

Wa( d 2%)=18.5 W 

Vi = 40 V 

6 SA7-GT 

Hep Lode 

g i~9~ g~ 

8 Ok9s 

f ~• f 

g~ 

Vf 6.3 V 

If : 0.3 A 

Ind`rect 

Fre9uencY 

changer 

(separate 

exi tation) 

Va = 250 V 

Vg2 + g4 : 100 V 

V63 + -2 V 

Rgl = 0.02 MOhm 
Sc 450 pA/V 

Ia _ 3.5 mA 

Ig2 + g4 = 8.5 mA 

Igl 0.5 mA 

Sc (Vg L- -25V)_10 pA/V 

Ri = I MOhm 

Va • 100 V 

Vg2 • g4 : 100 V 

Vg3 _ -2 V 

Rgl = 0.02 MOhm 

Sc 425 yA/V 

Cag3 : 

Ia = 3.3 mA 

Ig2 + g5 8.5 mA 

Igl _ 0.5 mA 

Sc (Vg 1= -25V). 10 yA/V 

Ri = 0.5 MOhm 

max 11 pF 



6 SK7-GT 

Variable 

mu 

pentode 

9' 
k

B~ 
9:

;Q ; 
f f 

d 

Vf 6.3 V 

if = 0.3 A 

Indirect 

ft. F. or L F. 

amplifier 

Va 

Vg2 

vgs 
VgI 

S 

= 

= 
= 

250 

100 

o 
-3 

2 

V 

V 

v 
V 

mA/V 

S(Vg 1= -35V)=10 

Ri 0.8 
Ia s. z 
Ig2 = 2.6 

pA~V 

MOhm 

mA 

mA 

ya 

Vg3 

Vgl 

S 

Vg2 = 100 

0 

-1 

2.35 

V 

V 

V 

mA/V 

Cagl . max 

S(Vg 1=-35V)=10 

Ri = 0.12 

Ig2 13 

Ig2 = 4 

0.005 pF 

uq/V 

MOhm 

mA 

mA 

Va = 250 V Ri = 7700 Ohms 

Vg = -8 V S = 2.6 mA/V 

6 SN7-GT g ° Vf = 6.3 V fa = 9 mA Vo 

k ~ If = 0.6 A A.F. Vi = 20 

a '.Q.' f Indirect amplifier Va = 00 V R1 = 6700 Ohms 
Dou hle g yg = O V S 3 mA/V 
triode 

Ia _ 10 mA Vo 
= 20 

Vi 

Triode section 

Va = 250 V S = 1.1 mA/V 
!l 

k 
z 

3' 
Vf 6.3 V 

Vg _ -2 V p 100 

~° 
g o • f 

t 

= 

If = 0.3 A 

lndirect 

Typical 
characteristics 

Ia 0.9 mA Ri = 0..091 MOhm 

Va = 100 V S = 0.9 mA/V 
Double 

triode 
vg 
Ia 

-1 

0.4 

v 
mA 

N = 
Ri = 

loo 
0.11 MOhm 



TYPE 
CONNECTIONS DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

6 V 6 .GT 

Output 

iientode 

8e 
y

n 

~ ~~~ ~ 

kAn 

Vf= 6.3V 

If • 0.45 A 

Indirect 

Output 

amplifier 

class q 

Va = 315 V 

Vg2 = 225 V 

Vgl = -13 V 

Ia _ 34 mA 

Ig2 = 2.2 mA 

S = 3.75 mA%V 

Ri = 0.087 MOhm 
Ra a 8500 Ohms 

Wo (d = 12%)=max 5.5 W 

Ve = Vg2 = 250 V 

ygl = -12.5 V 

Ia _ 45 mA 

Ig2 = 4.5 mA 

S 4.1 mA/V 

Ri = 0.05 MOhm 

Ra = 5000 Ohms 

Wo (d = 6%)=max 4,5 W 

Push-pull 

output 

amplifier 

class A.B. 

Va Vg2 = 285 V 

Vgl . -19 V 
Iao 2 x 35 mA 

Ia max 2 x 4S mA 

Ig2o 2 x 2 mA 

Ig2 max 2 x 6.7 mA 

Raa = 8000 Ohms 

Wo (d . 3. 5%)=14 w 
Va • Vg2. 250 V 

Vg -15 V 

Iao 2 x 35 mA 

Ie. max . 2 x 39.5 mA 

Ig2o . 2 x 2.5 mA 

Ig2 max = 2 x 8.5 mA 

Raa . 0.01 MOhm 

Wo(d 5~). 10 W 

6 X 4 

Full-wave 

rectifier 

I
( 

•~ ° 

~ • •k

Vf . 6.3 V 

Ifa O.6A 

Indirect 

Full-wave 

rectifier 

(condenser input) 

Vtr = 2 x 325 Veff 

Io = 70 mA 
Vfkp = 450 V 

C filt 4 pF 

RL = 2 x 150 Ohms 

Full-wave 

rectifier 

(choke input) 

Vtr 2 x 450 Veff 
Io _ 70 mA 

Vfkp = 450 V 

1. = 8 H 

f ( ( ( f ( f f ( ( f f C C ( ( ( ( ( ( ( ( f I l 1_ 



)•••~• J••,) 

m 

12AT6 
[rouble 

diode 

triode 

Vf = 12.6 V 
If : 0.15 A 

Indirect 

For further data please 

refer to type 5 AT 6 

Va 
Vg 

250 V 
-2 V 

S- c 5.5 
jt SO 

mA/V 

Ia = 10 mA Ri = 0.011 MOhm 

12 AT 7 Vf . 12.6 V Va = 200 V S = 6.7 mq/V 
{ { a If = 0.15 A Vg = -1 V p = 70 

k ° y typical 

characteristics 
Ia = 11.5 mA Ri = 0.01 MOhm 

Double ~ °° 
~ 

° k
° I0•

Va 170 V S 5.9 mA/V 
triode Vf 6.3 V Vg -1 V p = 66 

If 0.3 A 
Ia R.5 mA R1 = 0.011 MOhm 

Indirect 

Va = 100 V S = 3.75 mA/V 

Vg -1 V Y = S2 

Ia 3 mA Ri =0.0155 MOhm 

Cag Ca g' 1.7 pF 

12 AII6 Vf. 12.6V 

If . 0.15 A Nbr further data please 

Pentode 
Indirect refer to type 6 AU 6 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

Va = 250 V S 2.2 mA/V 
Vf . 12.6 V Vg -S.5 V N 17 

12 ALi 7 f f x 
If 0.15 A 

Typical Ia = 10, 5 mA Ri 7700 Ohms 

k 9 
' 

characteristics Ya = 100 V S 3.1 mA/V 
Double ~ k 

•fc 

Vf = 6.3 V Cper syatem) Vg = 0 V p = 19.5 
triode ' If 0.3 A Ia = T1.8 mA Ri = 5250 Ohms 

Indirect 

Cag = Ca' g' . 1. 5 pF 

12AV6 
Double Vf = 12.6 V 

diode 

triode 

If' = 0.15 A 

Indirect 

For further data please 
refer to type 6 AV 5 

Vf 12.6 v Va = 250 V S = i.6 mA/V 

12 AX 7 f } s 
If = 0. IS A Typical 

Vg 

Ia 

= -2 V 

= 1.2 mA 
N = 100 

Ri .0.0625 MOhm 
k y rh aracteristics 

Va 

Vg 
100 V 

-1 V 

S = 

p 

1.25 

100 

mA/V Double 

triode 

~ ', 

d 

; k 
f~ 

Vf = 6.3 V 
If = 0.3 A 

(per system) 

Indirect 
Ia 0.5 mA Ri = 0,08 MOhm 

1 2 BA 6 

Pentode 

of . 1z.6 v 

If = U. 15 A 
For further data please 

refer to type 6 BA 6 
Indirect 
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•~-

12 BB 6 

Heptode 

of . 1z. s v 
If . 0.15 A 

Indl rect 

For further data Dlease 

refer to type 6 BE 6 

12 BY ~ 

Pentode 

i ~ t 
~Od 

9i p ~ 

Vf 12.6 V 

If = 0.3 A 

VI : 6.3 V 

If = 0.6 A 

Indirect 

Line output 

amDlifier 

Va 

Vg2 

Rk 

. 

= 

. 

250 V ~ 

150 V 

S8 Ohms 

Ia 

Ig2 ~ 

R1 a 

S : 

25 mA 

6 mA 

0.11 MObm 

12 mA/V 

125A7 
-GT 

Heptode 

of = 1z. s v 
If . 0.15 A 

Indirect 

For further data please 

refer to type 6 SA 7-GT 

12SK7 
-GT 

Variable 

mu 

p en tode 

Vf 12.6 V 
If 0.15 A 

Indirect 

For further data Dlease 

refer to type 6 SK 7-GT 

12 SN 7 
-GT 

Double 

triode 

of . 1 z. s v 
If . 0.3 A 

Indirect For further data Dlease 

refer to type 6 SN 7-GT 



N 

TYPE 
CONNECTIONS HDATAR

APPLICATIONS OPERATING CHARACTERISTICS 

12SQ7 
-GT 

Double 
diode 
triode 

Vf , 12.5 V 

If , 0.15 A 

Indirect 

For further data please 

refer to Lype 6 S9 7-GT 

25 L 6-GT 

Wtput 

amplifier 

a, c. 

~ O

I

wb 

Vf : 25 V 

If 0.3 A 

Indirect 

Output 

amplifier 

class A 

Va : 200 V 

vgz = ]zs v 
Rk = 180 Ohms 

Ia = 45 mA 

Ig2 = 2.2 mA 

~ S = 8 mA/V 

Ri . o.oz8 MOnm 

Ra = 4000 Ohms 

Wo (d , 10%):3.8 W 

Va Vg2 = 110 V 

Vgl = -7.5 V 

Ia = 49 mA 

Ig2 4 mA 

S = 8 mA/V 

Ri = 0.013 MOhm 

Rs = 2000 Ohms 

Wo(d = 10S).max 2.1 W 

35 W4 
Half-wave 

rectifier 

' ' 
~~ 

~w 

Vf 35 V 
If 0.15 A 

Indirect 

Half-wave 

rectifier 

Vtr 117 Veff 

Io _ 100 mA 

C filt 40 NF 

Rt a 15 Ohms 

35 Z 5-GT 

11a1f-wave 

rectifier 

Q. 

kO w 

Vf 1,2 . 35 V 
Vf 1,3 .7.5 V 

If 0.15 A 

Indirect 

Rectifier 

(without Panel 

lamp) 

Vtr 235 V 

Io = max 100 mA 

C filt 40 ytF 

Rt 100 Ohms 

Vtr 117 V 

Io .max 100 mA 

C filt = 40 jiF 

Rt = 15 Ohms 



50 C 5 

Beam 
pentode 

~ ~ w 
y , y~ 

"•~ ° 

Vf . 50 V 
If 0.15 A 

Indirect 

Output 

amplifier 

Va = Vg2 = 110 V 
Vg] _ -7.5 V 

Ra 2500 Ohms 
Ia 49 mA 

Ig2 _ 4 mA 

Ri 0.01 MOhm 

S = 7,5 mA/V 
Wo _ 1.9 W 

50 L 6-G'1' ,, ~~ Vf = SG v 
Output If ° 0.15 A Output For further data please 

amplifier ' ~~~ ~ 
au, 

Indirect amplifier refer to type 25 L S-GT 

80

® 

Vf , 5 V For further data please 
Full-wave If - 2 A refer to type 5 Y 3-GT 
rectifier ~ r Indirect 
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TYPE 
CONNECTIONS DATAR

APPLICATIONS OPERATING CHARACTERISTICS 

AB 2 

Double 

diode 

d 

dz~k,m 

~ 4 

Vf = 4 V 

if = O.fi5 A 

Indirect 

Detector, A. V. C. 

and 

other purposes 

Vdl Vd2 = max 200 V 

Idl : Id2 = max O.R mA 

Vfk = max 50 V 

Rfk = max 0.02 MGhm 

Vdl=Vd2= (Id l=Id2: 

+ 3~uA) max- 1. 3V 

ABC 1 

Double 

diode 

triode 

/y 
gY d, 

m~dz 

h r f 

Vf = 4 V 

If = 0.65 A 

Indirect 

Typical 

characteristics 

Triode 

Va a 250 V 

Vg = -7 V 
Ia _ 4 mA 

section 

S = 2 mA/V 

Ri = 0.0135 ~dOhm 

,/u 27 

A.F. amplifier 

Detector, A.V.C. 

Vb = 250 V 

Rk = 5000 Ohms 

Ia = 0.57 mA 

Diode section 

Please refer 

Ra = 0.32 MOhm 

Vo 

Vi ' 
20 

to type A B 2 

ABL 1 

Double 
diode 
output 

pentode 

g~'  9~ Y
a y-_," ~(1 d, 

^4Y'  

gamf f 
k, 

Vf = 4 V 

If = 2.4 A 

Indirect 

Detector, A. V. C. 

and 

output 

arepl iffier 

For further data. please refer 

to type E B L I 

AC 2 
Triode 

Vf : 4 V 

If = 0.55 A 

Indirect 

Typical 

characteristics 

Va = 250 V 

Vg = -5.5 Y 

Ia : 0 mA 

S = 2.5 mA/V 

~u = 30 

Ri : 12000 Ohms 

( f (_ I t C C E t 
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w. 

AC 2 
9~ 

1r ~̀V_-hd~ 
m~ k 

f r 

A.F. amplifier 

Vb 250 V 

Rk : 8000 Chms 

Ia , 0.48 mA 

Ra : 0.32 MGhm 

Vo 

Vi = 
20 

AD 1 

Output 

triode 

e 

a 
/~ 

*~R1-Vim•' /►
f f 

Vf : 4 V 

If : 0.95 A 

Direct 

Output 

amplifier 

class A 

Va = 250 V 

Vg -45 V 

Ia : 60 mA 

S = 6 mA/V 

Ri = 670 Ohms 

Ra 2300 Ohms 

Wo (d = 5%) : 4. 2W 

Vi = 30 Veff 

Push - pull 

output 

amplifier 

class A B 

Va = 250 V 

Rk = 375 Ohms 

Iao = 2x60 mA 

Ia max = 2x64 mA 

Raa= 4000 Ohms 

Wo (d= 1.5%) = 9.5 W 

Vi = 30 Veff 

AF 3 

Variable 

mu 

pentode 

9 9, 

a g_ 

~ 
f 

Vf = 4 V 
If : 0.65 A 

Indirect 

R. F. or I. F. 

amplifier 

Va = 250 V 

Vg3 = 0 V 
yg2 , 100 V 

Vgl : - 3 V 

Ia : 8 mA 

Cagi < 0.003 

Ig2: 2.6 mA 

S : 1.8 mA/V 

Ri = 1.2 MOhms 

S (Vg1= -55V) _ < 2uA/V 

Ri (Vgl= -55V) _ > lOMOhm 

pF 

AF 7 

Pentode 

~9' g 

a 93

m 

f f 
k 

Vf = 4 V 

If : 0. 65 A 

Indirect 

R. F. amplifier 

continued 

Va = 250 V 

yg3 : 0 V 

Vg'l, = 100 V 

Vgl : - 2 V 

Cagl < 0.003 

Ia = 3 mA 

Ig2= 1. 1 mA 

S = 2. 1 mPJV 

Ri = 2 MOhms 

pF 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

AF 7 

Continued 

A.F. amplifier 

Vb . 250 

Vg3 = 0 

Ra : 0.32 

RB2 : 0.8 

Rk 4000 

V 

V 

MChm 

MOhm 

Ohms 

Ia = e. Fi mA 

Ig2 = 0. h, mA 

Vo ~ 157 
Vi 

AH 1 

Variable 

mu 

hexode 

g~9 

a 

, 
f 

9+ 

9i

k 
i 

Vf: 4 V 
If : 0.65 A 

Indirect 

R. F. or I.F. 
amplifier 

Va 250 

Vg2 + g4 . 80 

Vgl + g3 -2 

Ia = 3 

Ig2 + g4 . 1. 1 

s . 1. a 

V 

V 

V 

mA 

mA 

mA/v 

Ri 2 MChms 

S (VB1 Vg3_ -20V) _ 

= 2 ,/uA/V 

Ri (Vgl = Vg3= -20V) _ 

~ 10 MOhms 

Modulator 

with 

separated 

oscillator 

Va . 250 

Vg2 ~ g4 . 80 

Vg3 . -12 

VOSC ̀  9 

Vgl = - 2 

Ia = 1.7 

V 

V 

V 

Veff 

v 

mA 

Cx~l < 

Ig2 + g4 = 2.5 mA 

$c = 550 JuA/V 

Ri . 2 M1fOhms 

Sc (Vg l= -24V)= 

2 ~u A/V 

Ri (Vgl. -24V)= 

~ 10 MOhms 

0.003 pF 



1 l 

Yd 

AK 2 

Octode 

/~ 
yY 9~.9 9, 

TL
y~__~I~~'1[T a~^ ~ -~ ,9r 

k96

Vf = 4 V 

If = 0.65 A 

Indirect 

Frequency 

changer 

Va = 250 V 

Vg3 + g5 = 70 V 

Vg2 = 90 V 

Vgl (I gl = 190 ~uA)= 

= -11 V 

Rglk = 0.05 MUhm 

Vg4 - 1. 5 V 

Ia 1.6 mA 

Cag4 < 

Ig3 +g5 = 3.8 mA 

Ig2 = 2 mA 

Sc = 500 ~~A/V 

Ri = 1.6 MOhms 

Sc (Vg4= -25V)=<2~uA/V 

Ri (Vg4= -25V)=~lOMOhmS 

0.06 PF 

AL 1 

Output 

pentode 

9q 9~ 

y 

f,ga f 

Vf = 4 V 

If = 1.1 A 

Direct 

Output 

amplifier 

class A 

Ya Vg3 = 250 V 

Vgl = -15 V 

Rk = 350 Ghms 

Ia = 36 mA 

Ig2 = 5.8 mA 

S = 2.8 mq/V 

Ri = 0.043 MOhm 

Ra = 7000 Ohms 

Wo (d = 6 0)= 3. 1 W 

Vi = 9.7 Veff 

AL2 
Output 

pentode 

4'$ 

~ ~ 

f kB3

Vf= 4 V 

If = 1 A 

Indirect 

Output 

amplifier 

class A 

Va =Vg2 = 250 V 

Vgl = -25 V 

Rk = 625 Ohms 

Ia = 38 mA 

Ig2 = 5 mA 

S = 2.6 mA/V 

Ri = 0.06 MGhm 

Ra = 7000 Chms 

Wo (d = ]0~)= 3.8 W 

Vi = 14 eff 

AL 4 

Output 

pentode 

9p 9, 

a 

k,g 
~ f 3 

of = 4 v 
If = 1.75 A 
Indirect 

Output 

amplifier 

For further data please 

refer to type E L 3 N 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

9s A 

ALS e 
Vf = 4 v 

If 2 A 
Output Fbr further data please 

Output 

pentode 
{ { kg3

Indirect amplifier refer to type E 1, 5 

Vh V1 = 250 V 

AM 1 e9

~~
~

[

Ra = ^ohms 

a D / \ 

T1y Vg = 0 -5 V 

Tuning 

^~" 

k 
f ! 

Vf 4 V 
Tuning 

oG = 16° 90°

indicator 
If = 0.3 q 

indicator Ia = 95 21 ,~uA 
Indirect 

I1 = 0.13 0.14 mA 

Triode section 

Va 250 V S = 2 mA/V 
Typical Ia = 3 mA ~u = 50 

A~ 
~ ' 

8 

a„D 
~9~ 

Vf 4 Y 

characteristics Vg = -3. 5 V RS = 0.025 MOfjm 

Tuning k If 0.32 A Indicator section 

indicator ! ! Indirect Va = V1 = 250 V 
Tuning 

indicator ygl = + 3 0 - 6 V 

~C 160° 150° 
Oo 



r 

AX ~ 

Gasfil led 

full w~.ve 

rectifier 

a 

i i 

a' 

Vf = 4 

If = 2.4 

Direct 

V 

A Rectifier 

Vtr :max 2 x 500 

Io = max 125 

Varc = max 15 

Veff 

mA 

V 

Rt = min 2 x 200 

C = max 64 
Rt = min 2 x 150 

C -max 32 

Rt s min 2 x 100 

C -max 16 

Ohms 

NF 
Ohms 

NF 

Ohms 

~uF 

Rt : min 2 x 200 Ohms 

~X 5o 
a Vf _ 4 V Vtr =max 2 x 500 Veff C = max 64 ~uF 

If = 3.75 A Rectifier Io a max 275 mA 
Rt = min 2 x 150 Ohms 

Gasfilled i Ui rect Varc = max 15 V C -max 32 ~uF 

full wave 
a' 

Rt _ min 2 x 100 Ohms 

rectifier C =max 16 NF 

Vtr :max 2 x 500 Veff Rt ; min 2 x 100 Ohms 

Io = max 60 mA C _max 60 NF 

As7i 1 
a a 

Vf a 4 

If 1. 1 

V 

A Rectifier 
Vtr ,max 2 x 400 Veff Rt = min 2 x 80 Ohms 

Fu li 

wave 
Direct Io ~ max 75 mA C =max 60 NF 

Vtr -max 2 x 300 Veff Rt = min 60 Ohms 
rectifier 

i

Io max 100 mA C _max 60 NF 

Vtr =max 2 x 500 Veff Rt ~ min 2 x 100 Ohms 

Io = max 120 mA C = max 60 NF 

~i 4 
a a' 
~~ Vf , 4 

If , 2.3 

V 

A Rectifier 
Vtr 

Io 

_ 2 x 400 

= max 150 

Veff 

mA 

Rt = min 2 x 

C =max 

80 

60 

Ohms 

NF 

Fall wave Direct 

Vtr _ 2 x 300 Veff Rt = min 2 x 60 Ohms i 
rectifier 

Io = maz 200 mA C =max 60 ~uF 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

A~i 11 

Full wave 

rectifier 

a 

O •

a 
{ f 

Vf= 4V 

If I.I A 

Direct 

Rectifier 
For further data please refer 

to type A Z 1 

Ali IZ 

Full wave 

rectifier 

a 

a 

.O 

f 

Vf 4V 

If = 2.3 A 

Direct 

Rectifier 
For further data please refer 

to type A Z 4 

31 

Full wave 

rectifier 

a 

~ 

® a
f 

Vf . 4 V 

If = 1.1 A 

Direct 

Rectifier 
For further data ple ¢se refer 

to type A Z 1 

AZ 41 

Full wave 

rectifier 

k is 

is®a' 

a 

is 
_ 

Vf = 4 Y 

If : 0.72 A 

Direct 

Rec tSfler 

Vtr = max 2 x 500 Veff 

Io =max 60 mp 

Rt _ min 2 x 200 Ohms 

C =max 50 ~uF 

ytr = max 2 x 400 Veff 

Io ,max 60 mA 

Rt = min 2 x 150 Ohms 

C =max 50 ~uF 

Vtr : max 2 x 300 Veff 

Io =max 70 mp 

Rt min 2 x 100 Ohms 

C =max 50 ~uF 

Ali 5~ 

Full wave 

rectifier 

a 

a' 

Vf 4 V 

If = 3 A 

Direct 

Rectifier 

Vtr = maz 2 x 500 Veff 

Io = m¢x 250 mq 

Rt = min 2 x 200 Ohms 

C =max 64 ~uF 

Vtr : 2 x 400 Veff 

Io =max 275 mp 

Rt = min 2 x 150 Ghms 

C =max 32 ~uF 

~' ~' ~ ~ ~ ~ ~ ~ ' f 
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AZi 50 

Vtr max 2 x 300 Veff 

Io :max 300 ~ mA 

Rt : min 2 x 100 Obms 

C : max 15 ~uF' 

Ci $ 

Current 

regulator. 

/~~ 
rzq 

}~y,,~7~.;/ 

Current 

regulator 

Ireg 200 mA 

Vcontr = 80 - 200 V 
Vf tot = min 52 V 

C  to
Current 

regulator 

, , ~ rz

~l 

Current 

regulator 

Ireg = 200 mA 

Vcontr : 35 - 100 V 
Vftot =min 74 V 

~. ~~ 

Current 

regulator 

r 

r, p, rz Current 

regulator 

R1 + R2 

Ireg : D00 mA 

Ycoctr : CO - 200 V 

R1 

Ireg o 200 mA 

Vcontr : 3F - 100 V 

Vf tot min 52 V 

V1' tut : min 7~ V 

~B 
~ 

Double 
diode 

~, 
diy d

k 

f 
f 

Vf : 13 V 

If = 0. 2• A 

Indirect 

Detector, A. V. C. 

For fu rt.her data please refer 

to tope A B 3 

vtk ma.x 1'l5 V 

CB 
~ 

Dou61e 

diode 

d, 

dz k,m 

f f 

Vf : 13 V 

If : 0.2 A 

Indirect 

Detector, A. V. C. 
For further data please refer 

to type A B 2 

Vfk : max 125 V 

' 



TYPE 
CONNECTIONS HDATAR

APPLICATIONS OPERATING CHARACTERISTICS 

CiBC 1 

Double 

diode 

triode 

~y 
9> 

a 

m 
~ 

d+ 

dz 

f 
K 

Vf 13 V 

If = 0.2 A 

Indirect 

Typical 

characteristics 

Triode 

Va : 250 V 

Vg q V 

Ia = 4 mA 

section 

S = 2 

Ri = 0.0135 

/~ 27 

mA/V 

h^Ohm 

Va = 100 V 

Vg _ -2.5 V 

Ia = 2 mA 

S 1.8 

Ri = 0.015 

,u = 27 

mA/V 

MOhm 

A.F. amplifier 

Detector, A.V.C. 

Vb ~ 200 V 

Rk = 0.016 MOhm 

Ia = 0.29 mA 

ka 0.32 

V_o 

Vi 
18 

MOhm 

Vb 100 V 

ftk ~ 0.016 h10hm 

Ia = 0. 15 mA 

Diode section 

Please refer to 

V1'k = max 

Ra = 0.32 

Vo 
Vi 18 

type A B 2 

125 V 

MOhm 

C.Bri 1 

Double 
diode 
output 
pentode 

49= 
9i 

a 

d2

d+

P k93 

Vf = 44 V 

If = 0.3 P. 

Indirect 

Output 

amplifier 

class A 

Pentode 

+Va = Vg2 = 200 V 

Vgl = - 8.5 V 

Rk v 170 Ohms 

Ia. = 45 mA 

Ig2 _ 6 mA 

section 

S - 8 

Ri _ 0.04 

Ra c 4500 

V4o (d = 10%)= 4 

Vi = 5 

mA/V 

MOhm 

Ohms 

R' 

Veff 

r ~ ~ ~ ~ ~ ~ ~' ~ ~ 



a 
N 

(~Bt, 1 

Output 

amplifier 

class A 

Va Vg2 = 100 V 

Vgl = -4 V 

Rk : 170 Ohms 

Ia 21 mA 

Ig2 : 3 mA 

5 = 6.5 mA/V 
Ri 0.048 MOhm 

Ra 4500 Ohms 

Wo (d 7 %)= 0.85 W 

V1 = 2.4 Veff 

Diode section 

Detector, A.V.C. Please refer to type A B 2 

Vfk max 175 V Rfk = max 5000 Ohms 

Pentode 

Va : 2(10 V 

section 

S 6.2 mA/V 

Vg2 : 100 V Rf _ 0.037 MOhm 

Vgl : -9.2 Y Na : 5000 Ohms 

Rk : 190 Ohms Wo 3.8 W 

Ia 40 mA Vi . 7.3 Veff 

C.Bj. 6 
9,~ 9z dz Vf : 44 V Output Ig2 = 9 mA d : 10 % 

Va . Vg2 = 100 V 

Vgl : -8 V 

Rk 140 Ohms 

Ie : 45 mA 

Ig2 12 mA 

S : 6.5 

Ri 0.02 

Ra. 2200 

Wo (d = 10%)= 1.8 

Vi _ 7 

mA/V 

MOhm 

Ohms 

W 

Veff 

Dou61e 

diode 

output 

pentode 

a 

f 

d, 

f k'9aA

If a 0.2 A 

Indirect 

amplifier 

class A 

D1ode section 

Detector, A.V.C. Please refer to type A B 2 

Vfk : max 175 V Rfk max 5000 Chms 



TYPE 
CONN CTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

Va ~ 200 V S = 2. 5 mAi V 

Vg = -d 1' Ri = 0.012 MOhm 

Typical 
Ia = 6 mA pi = 30 

characteristics Va = 100 V .. = 1.8 MA/V 

~,(~ 2 Ô ' 
Y 

~ 
Vf = 13 V 

If a 0.2 A 

Vg 

Ia 

, 

= 

-2.5 

~2 

V 

mA 

Ri , 0.016 MOhm 

~u _ 30 

Vb _ Z00 V Ra , 0,320 MOhm m k Indirect 
77i~~~.lr I I Rk o 0.016 MOhm Vo 

Ia s 0.28 mA Vi = 13 

A.F. ampli*ier 
Vb _ 100 V Ra 0.3 1 QiOhm 
Rk : 0.016 MOhm Vm 

Ia = 0.15 m.4 Vi 15 

Va = 200 V I g2 = 2. 6 mA 

Vg3 = 0 V S _ 1.8 mA/V 

CF 3 
vg2 
Vgl = 

too 
-3 

V 

V 

Ri = 0.9 MOhm 

S (Vgly -55V) < 2 uA/V 

Variable 

mu 

~' g¢

~~y{~~~~~~y({ ~"~-~" h 

Vf s 13 V 

i f s 0. 2 A 

Indirect 

R.F. o r 1. F. 
ampli fir~r 

Ia _ 8 mA Ri (Vg l: -55V) :10 MGhms 

Va _ 
- 

100 V Ig2 _ 2.6 mA 

pentode 
k 

} f 
Vg3 = 0 V 

- 

S _ 1.R mq/V 

Vg2 = 100 V RS = 0.25 MOhm 

Vgl = -3 V S (Vgl: -SSV)< 2 uNV 

Ia = 8 mA R1 (Yglc -55V)>IO MOhms 

Cagl < 0.003 pF 



1 • • '~ '~ ! • • • • • • • • • • ~ • • • • • • • • • • • 

J 

7 &Y 9 

a 9~ 
Vf : 13 V 

If = 0.2 A 

R.F. amplifier 

Va 

Vg3 

VK2 

Vgl 

= 

= 

: 

200 

0 

100 

-2 

V 

V 

V 

V 

Ia : 

IK2 

S = 

Ri : 

3 

1.1 

2.1 

2 

mA 

mA. 

mA/V 

MOhms 

Va 

Vg3 

Vg2 

Vgl 

: 

: 

= 

100 

0 

100 

-2 

V 

V 

V 

V 

Cagl < 

Ia 

Ig2 : 

S : 

Ri = 

0.003 pF 

3 

1.1 

2.1 

0.7 

mA 

mA 

mA/V 

MDhm 

Pentode '" I  ~ k Indirect 
Vb o 200 V Ra - 0.2 MDhm 

Rk : 9000 Ohms Rg2 = 0.25 d1Ohm 

Ia = 1 mA Vo 

Ig2 = 0.3 mA yi = 135 

A.F. amplifier 

Vb l0U V Ra : 0.2 MOhm 

Rk : 4000 Ohms 2g2 : 0.25 MDhm 

Ia : 0.5 mA Vo 

Ig2 0.15 mA Vi 
110 

Va 250 V Ig2 = 0.3 mA 

CF 50 ~~~ Typical 
Vg2 : 100 V 5 : 3.3 mA~V 

a m 
If : 032 A 

Vgl = -2 V Ri : 2.5 MOhms 
Indirect 

characteristics 
Ia : 1.5 mA Req = 25U0 Ohms 

Microphone 
pre-ampii-

fier 
pentode 

~~ ( f M9~ 

P (continued) 



TYPE 
CONNECTIONS DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

Va : 100 V Ig2 c 0.3 mA 
Typical Vg2 100 V S : 3.3 mA/V 

characteristics Vgl _ -2 V Ri _ 2 MOhms 

Ia : 1.5 mA 

CF' S0 
Vb 
Rk 

200 
3000 

V 
Ohms 

Ra : 0.3 h;Ohm 
Rg2 - 0.8 MOhm 

Vf : 30 V Ia 0.5 mA Vo 
If _ 0.2 A Ig2 0.15 mA Vi = 260 

Continued Indirect A.F. amplifier 

Vb = 100 V Ra = 0.3 MOhm 
Rk = 7000 Ohms Rg2 0.4 MOhm 

Ia 0.2 mA Vo 
Ig2 0.07 mA Vi 150 

Va : 200 V S = 2 mA~V 

CH 1 
' 

Vg4 : 50 V Ri : 2 MOhms 
M,~g+ 9< Vf 13 V 

if ier 
Vg2 : 100 V S (Vgl t g3= -'24 V) : 

Variable 
m~9; 

If : 0. 2 A 
Indirect 

R.F. amPl Vgl r 
Ia 

g3 : -2 
4 

V 
mA 

: 2 AA/V 
Ri(Vgl + g3= - 24 y) 

mu 
f f k Igo : 0.25 mA ~ 10 MOhms 

hexode Ig2 : 2 mA 

t ( ( ( 1 f l 



CN 1 hlodul ator 

with 

separated 

oscillator 

Va = 200 V 

VK4 : 50 V 

VK3 = -12 V 

VK2 = 100 V 

Vose = 9 Yeff 

VK1 _ -2 V 

Ia = 2.2 ntA 

Igo _ 0.1 mA 

Ig2 = 4 mq 

Sc = 0.55 mA/V 

RS 2 MOhma 

Sc (Vgl = 24 V)< 2 ,uA/B 

RS (Vgl = 24 V) _ 

>30 MOhms , 

Cagl < 0.003 pF 

Va = 200 V 

vg3 + g5 = ~o v 
Rglk = 0.05 MOhm 

sc = 50o pq/v 
Vg4 = -1.5 Y Ri , 1. 5 MOhms 

Vf 13 V Frequency Vg2 = 90 V Se (Vg4 = -25 Y) _ 

If = 0. 2 A 

indirect 
changer Vgl (Igl 0 190 ~uA). -9V 

Ia : 1.6 mA 

Iii } g5 = 3.8 mA 

G 0.002 .uA/V 

Ri (Vg4 = -25 V) _ 

j 10 MOhms 

CK 1 9~9~.9s 9, IB2 : 2 IAA 

9z
Va = 100 V Rglk , 0.05 MOhm 

,96 Vg3 4 g5 = 70 V x = 550 NNV 

Vg4 = -1.5 V Ri = 1 MOhm 

Octode Ve.2 : 90 Y 

Vgl (Ig1: 190 ~uA): -9V 

Sc (Vg4 , -25 V) _ 

t 0.002 AA/V 

Ia = 1.6 mA Ri (Vg4 = -25 V) _ 

Ig3 t g5 = 3.8 mA ~ 10 MOhms 

Ig2 = 2 mA 

CaK4 G 0. O6 pN' 



0 
TYPE 

BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

CK 3 

Octode 

9y ~9 9 

e 9s

Shy 

Vf z 19 V 

If : 0.2 A 

Indirect 

Frequency 

changer 

Va - 200 V 

Vg3 + g5 : 100 V 

Vg4 -2.5 V 

Vg2 100 V 

Ia z 2.5 mA 

Igi + g5 : 5.5 mA 

Ig2 z 5 ntA 

Igl = 300 ~uA 

Rk : 190 Ohms 

Rgl : 0.05 MOhm 

Sc , 650 ~uA/V 

Ri = 1.7 MOhms 

Sc (Vg4 : -38 V) : 

= 6.5 ~f~A/V 
RI (Yg4 _ -38 V) : 

j10 MOhms 

Va z 100 V 

Vg3 t g5 . 100 V 

Vg4 , -2.3 V 
V82 z 100 V 

Is . 2. 5 mA 
Igi + g5 z 5. 5 mA 

Ig2 : 5 mA 

Igl = 300 ~uA 

Cag < 

Rk 175 Ohms 

Rgl 0.05 MOhm 

Sc = 650 ~uA/V 
R1 : 0.7 MOhm 

Sc (Vg4 = -38 V) : 
= 6. 5 ~uA/V 

Ri (Vg4 : -38 V) : 

j 10 MOhms 

0. 1 pF 

CL 1 

Output 

Pentode 

q' 9° 
~ 

e~ ~ 
~ 

Vf , 13 V 

If , 0.2 A 

Indirect 

Output 

empli fier 

class A 

Vs z Vg2: 200 V 
Vgl z -14 V 

Rk , 510 Ohms 

Ia , 25 mA 

Ig2 - 2.5 mA 

S 2.5 mA/V 
R1 0.05 MOhm 

Ra _ 8000 Ohms 
Wo (d z 10%) : 1.8 W 

V1 z 9 Veff 
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CL 2 

Output 

pentode 

n. 
yY ~x

e 

I r k9e

of = 24 v 

If > 0.2 A 

Indirect 

on tpat 

amplifier 

class A 

Va 200 

Yg2 100 

Vgl _ -19 

Ia _ 40 

Ig2 = 5 

V 

V 

V 

mA 

mA 

S = 3.1 mp/V 

R1 = 0.023 MOhm 

Ra = 5000 Ohms 

Wo <d 10~) _ 3 W 

V1 = 8.8 Veff 

ya = Yg2 = 100 

YB1 = -15 

Ia = 50 

Ig2 S 

S _ 3.8 

V 

V 

mA 

mA 

mA/V 

R1 = 0.016 MOhm 

Ra = 2000 Ohms 

Wo (d = 10%) _ 1.7 W 

V1 , 9.7 Veff 

C.I.4 

Output 

pentode 

q 
9s 

~ a 

~ r k'9j 

Vf c 33 Y 

If 0.2A 

Indirect 

Output 

amplifier 

class A 

Va = Vg2 = 200 

Vgl -8.5 

Rk _ 170 

Ia = 45 

Ig2 6 

V 

V 

Ohms 

mA 

mA 

S = B mA/V 

RS 0.035 MOhm 

Ra = 4500 Ohms 

Wo (d = 10%) 4 W 

Vi = 5 Veff 

Push-pull 

output 

amplifier 

class AB 

Va : Vg2 = 200 

Rk c 135 

Iao _ 2 x 33 

Ia max = 2 x 40 

Ig2o = 2 x 3.5 

V 

Ohms 

mA 

mA 

mA 

Ig2 max _ 2 x 6 mA 

Raa _ 4500 Ohms 

Wo (d 1.5%) = 8 W 

Vi c 14. 1 Veff 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

CL 6 

Output. 

pentode 

9,~ fl

,y~, 
Vf 35 V 

If = 0.2 A 

Indirect 

Output 

amplifier 

class A 

~ 

Va _ 200 V 

Yg2 100 Y 

Vgl = -9.5 V 
Rk = 190 Ohms 

Ia = 45 niA 
Ig2 = 5.5 mA 

5 = 8 mq/V 
Ri = 0.022 MOhm 

Ra = 4500 Ohms 
Wo (d = 30%) 4 W 

Yi _ 5.6 Veff 

Va = Vg2 100 V 

Vgl = -8.3 V 
Rk = 140 Ohms 

Ia 50 mA 
Ig2 9 mA 

S = 8.5 mA/V 

Ri = 0.012 MOhm 

Re = 2000 Ohms 

Wo (d = 10%) = 2. 1 W 
Vi 5.6 Veff 

Pnsh-pull 

output 

amplifier 

class A B 

Va _ 200 V 

Vg2 = 125 V 

Rk = 250 Ohms 

Iao = 2 x 45 mA 

Is max _ 2 x 51 mA 

Ig2o = 2 x 5 mA 

Ig2 max = 2 x 11.7 mq 

Raa = 4400 Ohms 

Wo (d = 1.8%) = 12. i W 

Vi = 11 Veff 

Va = 1b0 V 

Vg2 = 100 V 

Rk = 190 Ohms 

Iao = 2 x 42 mA 

Ia max = 2 x 45 mA 

Ig2o = 2 x 7.5 mA 

Ig2 max = 2 x 12.5 mA 

Raa 3000 Ohms 

Wo (d = 5.6%) = 4 W 

Vi = 6.7 Veff 

6~~ZZ. Cf~ f~~~~~E~.EEf~.EEE~Ei~~iC 
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CY i 

tfalf wave 

rectifier 

¢/~~_~~~/ 
a ^F#  ̂

M 
f f 

Vf = 20 V 

If _ 0.2 A 

Indirect 

Rectifier 

Vtr -. 

Io 

Vfkp 

170-max 250 Veff 

= maz 80 mA 

_ max 450 V 

C = 32/16/8 

Rt = 125/75/0 

~uF 

Ohms 

Vtr 

Io 

Vfkp 

-127 - 170 Veff 

max 80 mA 

= max 450 Y 

C 32/16/8 

Rt = 75/30/0 

~uF 

Ohms 

Vtr 

Io 

127 Veff 

= max 80 mA 

C _ max 64 

Rt = 0 

IuF 

Ohm 

CY 2 

Voltage 

doubler 

a' a 

k k' 

f f

Vf = 30 V 
If c 0.2 A 
Indirect 

Half wave 

rectifier 

Cathodes and 

anodes inter- 

connected 

Vtr 

Io 

Vfkp 

max 240 Veff 

_ max 120 mA 

, max 450 V 

C = 37✓16/8 

Rt 125/75/0 

~tF 
Ohms 

Voltage 

doubler 

Vtr 

Io 

Vfkp 

_ max 127 Yeff 

_ max 60 mA 

max 450 V 

C max 32 

Rt = 0 
~uF 
Ohm 

DA 90 

U. H. F. 

diode 

Please refer to type 1 A 3 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATRJ6 CHARACTERISTICS 

DAC 21 

Diode 

triode 

~ 
E 

'.~.~ 
w Jr • 

Vf = 1.4 V 

If = 25 mA 

Direct 

Typical 

characteristics 

Triode 

V¢ _ 120 V 

Yg = 0 V 
Ia = 0.75 mA 

section 

S = 0.4 mp/V 

Ri , 0.1 MOhm 

,u = 4D 

Va , 90 V 
vg = o v 
Ia 0.45 mA 

5~ = 0.3 mA/V 

R1 o. la npnm 
,u - 40 

A.F. amplifier 

Detector, A, V. C. 

Vb _ 120 V 
Vg _ 0 V 

Ia 0.72 mA 

Ra 0.5 MOhm 
Vo 

Vi 25 

Vb , 90 V 

Vg , 0 V 
Ia 0.08 mA 

Diode section 

Vd lnvp = max 100 V 

Ra _ 0.5 IIDh® 

Vo 

Vi 23 

Id = max 0.2 mA 

DAC 32 

Diode 

triode 

Please refer to type 1 H 5-GT 
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Pentode section 

Va : 120 V S _ 700 yA/V 

Rg2 = 0.27 MOhm Ri = 2. 6 MOhms 

Vgl : 0 V S (Vg1= -5. SV)= 7 ~ttA/V 
Ia _ 0.85 mA Ri(Vg1= -6. SV)> lOMOhms 

Ig2 : 0. 2 mA 

Va 90 V S = 700 ftA/V 

.~ ~ Rg2 _ 0.12 MOhm Ri = 2.2 MOhms 

D~ 4Q d •• ,• .~ Vf'x ~ 1.4 V ," 

Tf : 2 5 mA 
R.F. or LF. 

amplifier 

Vgl = 0 V 

Ia = 0.85 mA 

S (VgL- -5 V)= 7 NA/V 

Ri(Vgl= -5 V)~ lOMOhms 
~ • • i.c. 

Direct Ig2 : 0.2 mA 

Variable 
Va : 67.5 V S = 700 ~uA/V 

~ 
Dentode 

diode 

Vg2 = 67.5 V 

yBl = 0 V 

Ia = 0.85 mA 

Ri s 1.6 MOhms 

S (Vgl. -3. 7V)= 7~uA/V 

Ri (Vgl= -3. 7V) > lOMOhms 

Ig2 = 0.2 mA 
Cag G 0.007 pF 

Diode section 

Detector, A. V. C. Vd invp -max 100 V Id =max 0. 2 mA 

Pentode section 

DAF 41 d .• •• Vf = 1.4 V Vb _ 150 V Ia = 0.24 mA 

- •• •• b̀  IP = 25 mA A.F. amplifier Ra = 0.47 MOhm Ig2 = 0.05 mA 
Diode 

pentode 
.fg~. - -,i Direct 

(continued) 

Rg2 = 2.2 MOhms 

Rgl = 3 MOhms 

Vo 
= 112 Vi 



T 
TYPE 

BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

DAF 41 

Continued 

Vf = 1.4 V 

If = 25 M 

Direct 

A.F. amplifier 

Pentode 

Vb _ 120 V 

Ra 0.47 Iphm 

Rg2 = 2.2 Iphms 

Rgl : 3 Ighms 

section 

Ia ~ 0.18 mA 

Ig2 _ 0.04 mA 

Vo 

Vi 100 

~ ~ V 

ga 0.47 MOhm 

Rg4 : 2.2 Iphms 

Rgl 3 MOhms 

Ia = 0.13 mA 

Ig2 _ 0.03 mA 

Vo 

Vi ' 33 

Vb = 87.5 V 

Ra = 0.42 MOhm 

Rg2 = 0.82 MOhm 
Rgl 3 MOhms 

Diode 

Vd invp . max 50 V 

Ia _ 0.17 mA 

Ig2 _ 0.04 mA 

Vo 

Vi = ~ 

section 

Id = max 0.2 mA 

DAF 91 

Diode 

pentode 

Please refer Lo type 1S 5 



DAF 96 

Diode 

pentode 

d 
yx

i.c~ 

4 

-t,g~ 1

Vf = 1.4 V 

If . 25 mA 

Direct 

A F. amplifier 

Detector A.V.C. 

Vb 

Ra 

Rgz 
R61 

: 

= 

A5 

1 

z.7 
10 

V 

Mom 
wonma 
MOhms 

Ia : 

Ig2 = 
vo 
Vi - 

84 

21 

70 

~tA 

pA 

Vb 

Ra 

Rg2 = 

RHI = 

Vd invp 

64 V 

1 MOhm 

2.7 MOhms 

10 MOhma 

Diode 

max 100 V 

Ia = 

Ig2 

Vo 

Vi = 

section 

Id =max 

42 

13 

63 

0.2 

pA 

pA 

mA 

Typical Va - 150 V S = 3.4 mA/V 

DC ~o f f characteristics In - 12 mA p 14 

Vf 1. 2S V Vgl = -4.5 V Ri = 4000 Ohms 

U.H.F. 
O 

If . 0.2 A ya = 1S0 V f 500 Mc/s 
t riede 9 fl Direct Ik = 20 mA Mo = 430 mN 

U.H.F. oscillator 
Cag - 1.4 pF 

Va 150 V S • 3.5 mA/V 
Typical 

Vgl = -3.5 V p . 14 

DC $Q I -I Vf 1.25 V characteristics Ia 20 mA Ri = 4000 Ohms 

If . 0. 2 A 
Va 150 V f = 500 Mc/s f (RO ~ Direct 

U, H. F. 

• 

~ ' ll. H.F. Ik = 20 mA Wo = 0.45 W 

triode B oscillator 
Ig 1.5 mA f max 750 Mc/s 

Cag ~ I. 5 pF 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

DC 90 

U.H. F. 
triode 

i c. 

aa

O 9

9 

-f f 

Vf = 1.4 V 

If = 5.? A 

Typical 

characteristics 

Frequency 

changer 

Va = 90 V 

Vg -3 V 

Ia 3 mA 

S = 1.1 mA/V 

,u = 11.5 

Va = 97.5 V 

Vg 0 V 

Ia = 4.2 mA 

Va 90 V 

Vosc 5.5 Veff 

S = 1.2 mp/V 
,u = 11. 6 

Rg 1 MOhm 

Ig = 6 ,uA 

DCC 90 

Double 

triode 

Please refer to type 3 A 5 

]~F+ 2] 

Pentode 

!~, 

9Y 9~ 
93a 

~~~ 

-f .f 

Vf = 1.4 V ~ 

If = 25 mA 

Direct 

R.F. or I.F. 

amplifier 

Va < Vb 120 V 

Vg3 = 0 V 

Rg2 = 0.12 MOhm 

Vgl _ 0 V 

Ia = 1.2 mA 

Ig2 = 0.25 mA 

S = 700 }tA/V 

Ri = 2.5 MOhms 

S(Vg1= -4. 5V)= 7,uA/V 

Ri(Vgl= -4. 5V) 10 MOhms 

Va Vg2 90 V 

Vg3 : 0 V 

Vgl : 0 V 

Ia 1.2 mA 

Ig2 0.25 mA 

Cagl< 

S 700 ,uA/V 

Ri = 2 MOhms 

S (Vg l= -3. SV)= 7JiA/V 

Ri(Vgl= -3. SV) 10 MOhms 

0.005 pF 

( f~~'~~~ C 
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DF 21 

Continued 

A.F. amplifier 

Vb 120 V 
Vgl - 0.5 V 

Ra. : - 0.5 MOhm 

Rg2 : 2 MOhms 

Ia = 0.15 mA 
Ig2 : 32 ~llA 

Vo 

Vi ` 85 

Vb : 90 V 
Vgl = -0.5 V 

Ra _ 0.5 MOhm 

Rg2 : 2 MOhms 

Ia ~ 0.1 mA ' 
Ig2 20 ~uA 

Vo 

Vi 69 

Va ~ Vb : 120 V Ig2 : 0.3 mA 

Vg3 : 0 V S : 1. 1 mA/V 
Rg2 = 0. 1 MOhm Ri : 2.5 MOhms 

Vgl = -1.5 v S (Vgl: -8 V): 11 ~uA/V 

DF22 .9 Ia = 1.4 mA Ri(Vgl= -8 V)>10 MOhms 
~+~ Vf 1. 4 V R. F. of I.F. 
a~9a 

If = 50 mA emp li fi er Va = 90 V Ig2 0.3 mA 
Variable Direct Vg3 - 0 V S 1.1 mA/V 

mu 

pentode 

_{ ,{ yg2 _ 90 V 

vgl x -1.5 V 

Ri : 1.5 MOhms 

S (Vglc -6 V). 11 ~uA/V 

Ia = 1.4 mA Ri(Vg1= -6 V) > 10 MOhms 

Cagl < 0.005 pF 

DF 33 

Variable 

mu 

pentode 

Please refer to type 1 N 5-GT 



0 
TYPE 

CONNECTIONS DATA 
APPLICATIONS OPERATING CHARACTERI5TIC5 

DF 91 

Variable 

mu 

pentode 

Please refer to type I T 4 

DF 92 

Pentode 
Please refer to type 1 L 4 

DF 96 

Pentode 

~ ~ (93s 

a 9 

_t,g
®f

Vf = 1.4 V 

If = 25 mA 

Direct 

R.F or L F. 

amplifier 

Va 85 V 

Vg2= = 64 V 

Vgl 0 V 

Ia • 1.65 mA 

Ig2 = 0.55 mA 

S = 850 pA/V 

Ri = 1 MOhm 

Req • 0.014 MOhm 

S (Vg i• -5.5V)-l0 ,uA/V 

Ri (Vgl= -5. 5V)>10 MOhms 

Va•• Vg2 64 V 
Vgl = 0 Y 

Ia 1.65 mA 

Ig2 • 0.55 mA 

Cagl 

s 850 uA/V 

Ri 0.7 MOhm 

Req 0.014 MOhm 

S (Vgl• -4. 1V)•10 NA/V 

Ri (Vgl• -4. 1V)>30 MOhms 

a 0.01 pF 

1 1 1 1 ( ( ( I f ( 1 ( 1 / 1 1 / E f ( f ( l 



Va = Vb = 120 V 

Rg5 = 0.12 MOhm 

Rg2 0.025 MOhm 

Rgl r g3 = 0.035 MOhm 

Ia = 1.5 mA 

Ig5 = 0.25 mA 

Ig2 = 2.4 mA 

Sc 500 pA/V 

DK 21 Igl + g3 = 200 yA Ri 1.5 6AOhm 

Vg4 = 0 V 5c (Vg4= -RV)= 5 yA/V 

Vg2 = 60 V Ri (Vg4= -SV) 7 10 MOhms 
9~ 9 A•9~ Vg5 = 90 V 

Octode =~• ez

=.fge

Vf 1. 4 V 

If = 50 mA 

Direct 

Frequency 

than er g 

.f Va = Vg5 = 90 V Ig5 0.25 mA 

Rg2 = 0.0125 MOhm Ig2 = 2.4 mA 

Rgl + g3= 0.035 MOhm Sc = 500 yA/V 

Igl + g3 = Z00 yA Ri = 1.25 IAOhms 

Vg4 0 V Sc(Vg4• -6V)• 5 yA/V 

Vg2 60 Y Ri (Vg4• -6V)~ 10 MOhms 

Ia = 1.5 ntA 

Cag4 G 0.1 pF 

DK 32 
Please refer to type 1 A 7-CT 

Heptode 



TYPE 
BASE 

CONNECTIONS 
NEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

DK 4~ 

Octode 

9 9 95

9a 

~

9<

fge -f If = 150 mA 

Direct 

Frequency 

changer 

Va = 120 V 

Rg5 = 0.21 MOhm 

Rg2 0.02 MOhm 

Rgl + g3 =0.035 MOhm, 

Vosc = 8 Veff 

Vg4 = 0 V 

Ia = 1 mA 

Ig5 = 0.25 mA 

I g2 2.6 mA 

Sc _ 425 µA/V 

Ri = 1 MOhm 

Sc (Vg4= -16. SV)=4.2 µA/V 

Ri (Vg4= -15. 5V) > 10 MOhms 

Va = 90 V 

Rg5 = 0.09 MOhm 

Rg2 8500 Ohms 

Rgl a g3 =0.035 MOhm 

Vosc 8 Veff 

Vg4 = 0 V 

Ia 1 mA 

Ig5 = 0.25 mA 

Ig2 2.6 mA 

Sc - 425 µA/V 

Ri 1 MOhm 

Sc (Vg4= -12. 5V)=4.3 uA/V 

Ri (Vg4= -12.5V)>10 MOhms 

Va = Vg5 = Vg2 = 67.5 V 

Rgl + g3 .0.035 MOhm 

Vosc = 8 Veff 

Vg4 = 0 V 

Ia 1 mA 

Ig5 0.25 mA 

Cag4 < 

Ig2 = 2.6 mA 

Sc = 425 µA/V 

Ri = 0.9 MOhm 

Sc (Vg4= -9. 5V)= 4µA/V 

Ri (Vg4= -9. 5V) SO MOhms 

0.125 uF 

f f 1 1 1 1 1 1 1 ( 1 1 f / 1 



Dx 91 

hePtode 
Please refer to type 1 R 5 

DK 92 

Fleptode 
Please refer to type 1 AC 8 

Vb . Va = 85 V Ia = 0.6 mA 

Vg4 . 64 V Igo = 0.14 mA 

Vf = 1.4 Y 

If . 25 mA 
Freauency 

changer 

Vg3 0 V 

Vg2 . 35 V 

Ig2 1.5 mA 

Igl = A5 pA 

DK 96 
Direct Vosc 4 Veff Sc 300 pA/V 

9z A 
9 

Rg2 = 0.033 MOhm 

Rgl 0.027 MOhm 

Ri O.A Aphm 

Sc(Vg3: -B. SV).3 pA/V 

a 93 . 

•- • ' ('95
Vb V a = 64 V Ia 0.55 mA 

"f Vg4 - 64 V Igo . 0.12 mA 

Reptode Vq3 = 0 V Ig2 . 1.8 mA 
. Vg2 _ 35 V Igl 85 pA 

Vosc = 4 Veff Sc 275 pA/Y 
Rg2 0.018 IdOhm Ri = 0.75 MOhm 

Rgl = 0.027 NOhm Sc(Vg3= -4. SV).2. 75 ytA/V 

Cag3 < 0.35 pF 

' Based on a battery voltage oY 90 or 67.5 V reduced by the negative bias for the output valve. 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING GHARACTERKTICS 

Va = Vg2 120 V Ri = 0.35 MOhm 

Vgl = 

Ia = 

-4.8 V 

5 mA 

Ra = 0.024 

Wo (d = 10'0)=270 

MOhm 

mW 

g yo Ig2 0.9 mA Vi = 3.2 Veff 

DL 21 
Vf = 1.4 V Output S = 1.4 mA/V 

• If = 50 mA amplifier ya. = Vg2 = 90 V Ri = 0.3 MOhm 

Igs 
1 Direct class A 

Vgl = -3 V Ra = 0.0225 MOhm 
Output 

pentode 
Ia , 

Ig2 = 

a mA 

0 7 mA 

Wo(d = 10%)m 160 

Vi = 2.1 

mW 

Veff 

S = 1.3 mA/V 

DL 33 
Please refer to type 3 U 5-GT 

Output 

pentode 

DL 35 
Please refer to type 1 C 5-GT 

DL 36 ~ s, 
~ 

~ 

Vf = 1.4 V 

7f 0.1 A 

Output 

amplifier 

va = vgz • 
Vgl = 

Ia 

so v 
-4.5 V 

9.5 mA 

Ri = o. os 
Ra 8000 

Wo (d = 9'£)= 270 

Mohm 
Ohms 

mW 
Output 
pentode 

.P P, 9~ Direct c]assA Ig2 - 

S 

1.3 mA 

2.2 mA/V 

Vi - -3.2 Veff 

f l ( 1 ( ( ( ( ( ( ( ( ( ( ( ( 1 ( ( ( 1 f ( ( t (,~.~ 
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DL 41 

Output 
pentode 

g' 
~. •~ 
e • f 

f~ -• ,g~ 

Vf 1.4 V 

If 0.1 A 

Direct 

Vf • 2.8 V 

If 50 mA 

Direct 

Output 

amplifier 

class A 

Output 

amplifier 

class A 

Va + Vg2 120 V 

Vgl -5.6 V 

Ia = 10 mA 

Ig2 1.65 mW 

S 2.55 +aA/V 

Ri = 0.08 MOhm 

Ra = 0.012 MOhm 

Wo (d 10%)=550 mW 

Vi 3.8 Veff 

Va Vg2 = 90 V 

Vgl -3.6 V 

Ia = 8 mA 

Ig2 1.3 mA 

s z. 4s mA/v 

Ri 0.09 MOhm 

Ra 0.0113 MOhm 

Wo (d 10~)-330 mW 

Vi 3.1 Veff 

Va • VB2 = 120 V 

Vgl -5.45 V 

Ia 9 mA 

Ig2 = 1.45 mA 

S 2.45 mA/V 

Ri 0.095 MOhm 

Ra = 0.0135 MOhm 

Wo(d 30%)=490 mW 

VS 3.5 Veff 

Ya = Vg2 90 V 

Vgi -3.6 V 

Ia 6 mA 

Ig2 + 0.95 mA 
+ 

S 2. 2 mA/V 

Ri = 0.1 MOhm 
Ra • 0.015 MOhm 

Wo(d = 10%)•235 mW 

Vi 2.6 Veff 

Vf = 1.4 V 

If = 0.1 A 

Direct 

Push-pull 

on tput amplifier 

class B 

(continued) 

Vb 90 V 

Va = Vg2 83.6 V 

Vgl -6.4 V 
Rsa ~ 0.018 MOhm 

Iao 2 x 1.5 mA 

Ia max • 2 x 5.3 mA 

Ig2n • 2 x 0.25 mA 

Ig2 max= 2 x 1.5 mA 

Wo (d 5~) + 475 mW 

Vi : 5 Veff 



TYPE 
CONNECTIONS HDATAR

APPLICATIONS OPERATING CHARACTERISTICS 

~~~ 

DL 41 

Cun timed 

Vf • L 4 V 

If 50 mA 

Direct 

~ 

Push pull 

nutnut amplifier 

e]acs S 

~ 
Vb 90 V 

Va = Vg2 = 84.2 V 

Vgl -5.R V 

Raa = 0.018 AfOhm 

Iao = 2 x 1.5 mA 

Ia. mex = 2 x 4.9 mA 

I82o = 2 x 0.25 mA 

IR2 max= 2 x 1.25 mA 

wo(d 3. 6%)• 420 mw' 

V1 4.8 Veff 

DL 92 

output 

~+~~ntode 

Pl ea~a refer to Lype 3 S 4 

DL 93 
nutnut 

pen code 

Pl exse refer tQ type 3 A 4 

DL 94 
Output 

pentode 

PI ea.Se refer to type 3 V 4 

DL 95 

Ou tout 

~ entnde 

PI eAAe refer to type 3 B 4 

C.~ ~ L~ t ~ ( t I ~ ( T ( ( I I I i I I t 



DL 96 

Ou tout 

pentode 

~~~ 
a • • ~• ~ 

of . 1.4 v 
If . 50 mA 

Uirect 

Output 

amplifier 

class A 

Ve.-. Yg2 - 85 

Vgl -5.2 

Ia 5 

Ig2 0.9 

V 

V 

mA 

mA 

S 1.4 

Ri 0.15 

Ra 13000 

Wo (d . 10%)=200 

Vi (d - 100.3.5 

mA/V 

NOhm 

Ohms 

mVV 

Veff 

Va . Yg2 i4 

Vgl . -3.3 
Ia 3.5 

Ig2 0.55 

V 

V 

mA 

mA 

S 1.3 

Ri - 0.17 

Ra. 15000 

Wo(d . lo%)•loo 
Vi(r. 10%)•2.6 

mA/V 

btOhm 

Ohms 

mw 
Veff 

Push-pull 

output 

amplifier 

class B 

Va , Vg2. 81.5 

Vgl -8.5 

Ia . 2 x 5.0 

Ig2 . 2 x 1.3 

V 

V 

mA 

mA 

Raa . 16000 

Wo (d 2.60.440 

Vi (d 2.6%)•7.9 

Ohms 

mW 

Veff 

Va . Vg2 = 61.5 

Vgl -5.8 

Ia 2 x 3.4 

Ig2 . 2 x 0.95 

V 

V 

mA 

mA 

Raa 20000 

Wo (d 3%)= 220 

Vi (d • 3°k). 5.7 

Ohms 

m{Y 

Veff 

DLL 21 

Double 

output ~ 

peR tOdP 

9=. 
~ 

a e• 
~ 

• Q • 
d 

c9a•d 'I

Vf - 1.4 V 

If - 0.2 A 

Direct 

Push-pull 

output 

amplifier 

class B 

(continued) 

Va . Vg2. 120 

Vgl -8.2 

Raa 0.015 

Iao : 2 x 2 

Ia ma.x . 2 x 7.5 

V 

V 

MOhm 

mA 

mA 

Ig2o 2 x 0.35 

Ig2 max 2 x 2 

Wo( d Sk).1.2 

V1 7 

mA 

mA 

W 
Yeff 



TYPE 
BASE 

CONNECTIONS 
NEATER 
DATA 

APPLICATIONS OPERATRJG CHARACTERISTICS 

DLL 21 

Double 

output 

pentode 

(continued) 

Vf . 2.8 V 

If 0.1 A 

Direct 

Push-pull 

output 

amplifier 

class B 

Va Vg2 120 V 

Vgl -8.1 V 

Raa 0.015 MOhm 

Iao 2 x 1.5 mA 

Ia max 2 x 7.1 mA 

Ig2o 2 x U. 25 mA 

Ig2 max 2 x 1.9 mA 

Wo(d 2.890)• 1.1 W 

Vi 6.4 Veff 

Va . Vg2 = 90 V 

VB1 . -5.9 V 

Raa 0.02 MOhm 

Iao 2 x 1 mA 

Ia max 2 x 4.4 mA 

Ig2o 2 x 0.2 mA 

Ig2 max= 2 x 1.3 mA 

Wo (d. L.9b)= 0.5 W 

Vi • 4.9 Veff 

DM 70 

Tuning 

ind Scator 

f f 

O 9 g 

} 

Vf 1.4 V 

If 25 mA 

Direct 

Tuning 
indicator 

Pin 4 negative 

Va - 90 V 

Vg • 0 V (for full 

ell6h t) 

Vg = -13.5 V (for 

complete extinction) 

Is(VB - OV) 0.25 mA 

Pin 4 positive 

Va = 60 V 

Vg . 0 V (for full 

alight) 

Vg -8 V (for 

complete extinction) 

Ia(Vg OV) - 0.12 mA 



1••'!t••• • ~ ~!•••••••~•••~ •••• 

DM 71 
Tuning 

indicator 

Vf - 1.4 V 

If . 25 mA 

Direct 

Tuning 

indicator Please refer to type DM 70 

DY 3Q 

Half wave 

rectifier 

/~. 
~y u~ 

1° 
o 

f ~• fs 
ic. 

Vf - 1.25 V 

If 0.2 A 

D irect 
11. T. rectifier 

Va invp . 30.000 V 

Ia 2 mA 

Iep max 17 mA 

f . max 300 kc/s 

DY 86 
E.H.T. 

rectifier 

Por T.V. 

~y {k f Ik 

' 

O 
I { 

tk Ik 

Vf . 1.4 V 

If 0.53 A 

Indirect 

E.H.T. 

rectifier 
Vo 18000 V 

L, . 0.15 mA 

Va invp .22000 V 

EA 50 

Diode 

Id 

1 i 

~ 

k 

Vf . 6.3 V 

If . 0.15 A 

Indirect 

Detector for 

T.V. purposes 

Yd 200 Y 

If 5 mA ~ 

Vfk . 50 V 

Rfk 20 kOhm 

Vd (Id. ♦0.3 ~uA)--1.3 V 

Cdk 2.1 pP 

EAA 91 

Double 

diode 

Vf - 6. 3 V 

If 0.3 A 

Indirect 
Detector A.V.C. 

and 

other purposes 

Please refer to type 6 AL 5 



0 

TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EABC 80 

Triple 

`'lode

triode 

f I ds 

kd~OsX+dide 

d: 9 

da a 

Vf = 6.3 V 

If 0.45 A 

Indirect 

Typical 

characteristics 

Triode section 
Va. _ 250 V 

1Vg = -3 V 
Ia. 1 mA 

S 1.2 mA/V 

,u 70 

fti 0.058 MOhm 

Va. = 100 V 

vg , - 1 v 
Ia 0.8 mp 

S - 1.3 mA/V 

N , 70 
Ri = 0.054 MOhm 

Diodes for 

AM/FM11, vi den 

and audio 

detection 

Diode 

Cdl 0.9 pF 

Cd2 4.5 pF 

Cd3 4.5 pF 

Idl max I mq 

Id2 = max 10 mA 

Ida max 10 mp 

section 

Vdl invp - Vd2 invp = 

Vd3 invp =max 400 V 

Ridl (Vd 1= + lOV) -

5000 Ohms 

Rid2 = Rid3 (Vd+ +5V) . 

200 Ohms 

EAC 91 

Dlpde 

triode 

( 0. H. F. 

mixer) 

ke y
O T e a 

Vf , 8.3 V 

If , 0.3 V 

Indirect 

Typical 

characteristics 

Triode 

Va. = 200 V 

Vg = -4 V 

Ia. 5.5 mA 

Diode 

Vd invn = max 350 V 

Cdk 

sertinn 

S 2.5 mq/V 

Ri = 12.400 Ohms 

A + 31 

section 

I Id =max 5 mA 

1.7 pF 

( 
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PPntpda semi on 

Va = 250 V S = 1800 rA/V 
R.F. or. I. F. 

amplifier 
Rg2 

Rk 

= 0.095 MOhm 

300 Ohms 

Ri = 

S (Vgl< 

1.2 MOhms 

-40V)= 18 ,uA/V 

Vgl -2 V Ri (Vgl= - 40V)>10 MOhms 

E' A~'' 41 

d 

i.c 9z
Vf 6.3V 

Ia 

Ig2 

= 

= 

S mA 

1.6 mA 

RPq = 9000 Ohms 

If 0.2 A Ca gl < 0.002 pF 

~ A3,s Indirect Vb = 250 V Is = O. S6 mA 
f 
" 

P ~ Ra 0.2 MOhm Ig2 = 0.28 mA 
Ui ode 

Rg2 = 0.8 MOhm Vo 
sari ».ble 

mu 

A.F. amplifier Rk = 1600 Ohms V1 105 

n antode 

Detector, A.V.C. 

Diode section 

Please refer to type A R 2 

Pentode section 

EAF ~2 
Va. 

Rg2 

= 

= 

250 V 

0.71 MOhm 

S 

Ri 

2 mA/V 

1.4 MOhm 

d 
' •• y 

Vf = 6.3 V R.F. or I.F. Rk 310 Ohms S (Vgl= -43V). 20 ,uA/V 
Di ode 

•• 

° •• 

If 0.2 A amplifier 
Vgl = -2 V Ri (V g1= -43V) ~ 10 MOhms 

v¢riab]e 

mu 

pentode 

f 

•• k,s 

f 

Indirect Ia. 

Ig2 

= 

= 

5 mA 

1.5 mA 

Req = 7500 Ohms 

Cagl < O.Opt pF 

(continued) 



TYPE 
CONNECTIONS DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EAF 42 
I3inde 

variable 

mu 

pentode 

(continued) 

Vf = 6.3 V 

If = 0.2 A 

Indirect 

A. F, amplifier 

Detector, q, V. C. 

Vb = 250 V 

Ra _ 0.22 MOhm 

Rg2 _ 0.82 MOhm 

Rk = 1500 Ohms 

Diode 

Please refer to type AB 2 

I1 0.9 m.4 

Ig2 0.26 mA 

Vo 

Vi = 120 

section 

Vfk = max 100 V 

EB 4 
Double 

diode 

dd

{'_"~~~( 

k+ "1-~"  d 

'" 
f f 

k 

Vf = 6. 3 V 

If = 0.2 A 

Indirect 

Detector, A. V, C. 

and other 

Purposes 

Please refer to tYPe 

A B 2 

Vfkl =max 75 V 

Vfk2 max 75 V 

EB 34 
diode 

M+ d 

d' 
f • Q. I

A. k 

Vf = 6.3 V 

If = 0.2 A 

Indirect 

Detector, A.V.C. 

and other 

purposes 
please refer to t YPe E 8 4 

EB 41 

Double 

diode 

d+

k+~d 

p 

f f 

Vf = 6.3 V 

If 0.3 V 

Indirect 

Half wave 

rectifier (per 

system) 

D etector, A. V. C. 

For further data Please 

refer to type 6 A L 5 

I ( ( I (. l ~ l ( ~ ~ ~ ( ~ l ( ~ ~ ~ ( ~ ~ ~ 



EB 91 
Double 

diode 

please refer to type 6 A L 5 

Triode section 

Va = 275 V S 2 mq/V 

Ia 5 mA p 30 

Vg -6.25 V Ri 0.015 MOhm 

n. Va 200 Y S 2 mA/V 

EBC 3 9y
e 

a

di 
Vf = 6.3 y 

If = 0 2 A 

Typical 

characteristics 
Ia 

Vg 

= 

= 

4 

-4.3 

mA 

V 

p 

Ri 

30 

0.015 MOhm 

Indirect 

Va 100 V S 1.5 mA/Y 

Ia 2 mA p . 30 

Vg = -2.1 V Ri • 0.019 h%lhm 

Double Vb 300 V Ia 0.9 mA 

diode Ra = 0.2 MOhm Vo 

triode Rk 4000 Ohms Vi 28 

A.F. amplifier Vb 250 Y Ia = 0.75 mA 

Ra 0.2 MOhm Yo 

Rk = 4000 Ohms Vi 26 

(continued) 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EBC 3 

(contimied) 

Detector, A.V.C. 

Vb 

Ra, 

Rk 

= 200 V 

= 0.2 MOhm 

= 0.0125 MOhm 

Ia = 0.35 

Vo 

Vi 22 

mA 

Vb 

Ra 

Rk 

= 100 V 

= 0.2 MOhm 

= 0.0125 MOhm 

Diode 

Please refer 

Vfk. = max 

I a = 0.2 

Vo 

Vi 10 

section 

to type p B 2 

100 V 

mA 

EBC 33 
Double 

diode 

triode 

~ d, dz
a 

f • 
o • f 

m k 

Vf = 6.3 V 

If 0.2 A 

Indirect 

p•F, amplifier 

detector, A.V.C. 

' 

For further data please 

refer to type EBC 3 

EBC 41 

Double 

diode 

triode 

dz
s d, 
a 
~• •~ 

h 

f f 

Vf 6.3 V 

If = 0.23 A 

indirect 

T1'p ica] 
characteristics 

Va 

Vg 

Ia 

Triode 

= 250 V 

= -3 V 

I mA 

section 

S 1.2 

p ?0 

Ri = 0.058 

mA/V 

MOhm 

~ ~ ~ 



EBC 41 

A. h'. amplifier 

Detector, A. V.0 

Vb + 250 V 

Ra 0.22 Aphm 

Rk 1800 Ohms 

Diode 

Please refer 

Yfk 

Ia 0.7 mA 

Vo 

Vi = 51 

section 

to type A B 2 

max 100 V 

EBC 81 
Duo diode 

triode 

r r a, 
k 

~ 
9 ~ di

Vf+ 6.3V 

If = 0.23 A 

indirect 

Detector and 

A•F. amplifier 

For further data please 

refer to type E B C 41 

EBC 90 

Double 

diode 

Please refer to type. 5 A T 6 

EBC 91 
Double 

-diode 
triodr 

Please refer to type 5 A Y S 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATNJG CHARACTERISTICS 

E' BF' 2 

Double 

diode 

variable 

mu 

pentode 

e 

= 

d1

4: 

t I ~ 

Vf - 5.3 V 

I f 0. 2 A 

Indirect 

R. F. or I. F. 

amplifier 

Va = 

Rg2 = 

Rk 

Vgl = 

Ia _ 

pentode 

250 V 

0.095 A1Dhm 

300 Ohms 

-2 V 

5 mA 

section 

Ig2 - 1.6 mA 

S • 1.8 mA/V 

Ri 1.3 MOhm 

S (Vg l- -38Y)• 18 pA/V 

Ri(Vgl= -38V)> 10 NOhms 

Va 

Rg2 = 

Rk 

VBI 

Ia • 

200 V 

0.06 Aphm 

300 Ohms 

-2 V 

5 mA 

IB2 1.6 mA 

S = 1.8 mA/V 

R1 = 1 MOhm 

S (Vg l• -32. SV)• 18 pA/V 

RS(Vg 1- -32. 5V) > 10 Ohms 

Va . Vg2 = 

Rk - 

Ygl = 

Ia = 

Ig2 

100 V 

300 Ohms 

-2 V 

5 mA 

1.6 mA 

Cagl < 

S = 1.8 mq/V 

Ri 0.4 MOhm 

S (Vg l= -I6. 5V)- 18 pA/V 

Ri(Vgl• -15. 5V) > 10 ROhna 

0.002 pF 

A.F. amplifier 

Detector, A.V.C. 

Vb 

Ra • 

Rg2 

Rk - 

250 V 

0.2 MOhm 

0.8 MOhm 

2000 Ohms 

Diode 

Please refer 

Vfk max 

Ia 0.8 mA 

IB2 = 0.24 mA 

Yo 

Vi = 
98 

section 

to type A B 2 

100 V 

~ ( ( f C ( ( ~ ~ f ~ ~ ~' ~ ~ 1 irEEEG~ EE~~ 



1 • • • • • • • • • • • • • • • i • • • • • • • • • ~ ► 
EBF 32 

Double 

diode 

pentode 

~' ,, 
g 

f • 0• 

y,g~ 

Vf = 6.3 V 

If = 0.2 A 

Indirect 

R.F., I.F., A.F. 

amplifier 

detector, A.V.C. 

For further data please 

refer to type E B F 2 

Pentode section 

Va 250 Y Ig2 1.75 mA 

Vg3 = 0 V S 2.2 mA/V 

R.F. or L F. 

amplifier 

Rg2 = 0,095 MOhm 

Rk = 300 Ohms 

R1 1.4 Ighm 

S (Ygh -41. SY)=22 pA/V 

Vgl = -2 V Ri(VH I• -41. 5V)•10 Mphms 

EBF 80 
1 f + 

k,+Od' 

Vf 6.3 V 

If = 0, 3 A 
Ia • 5 mA Req = 6800 Ohms 

~ _• ax Indi rectr Vb • 250 V Ia = 0.75 mA 

9e ~+ Ra = 0.22 IdOhm Ig2 0.3 mA 
A.F. amplifier Rg2 0.82 MOhm Vo 

Rk = 1800 Ohms Vi = 110 

Double 

d io)1e 
variable 

Cagl <~0 0025 DF 

mu 

pentode 
Diode section 

Vdl invp . Vd2 invp max Rfk = max 0.02 MOhm 

350 V Vfk • max 100 V 

Idl Id2 = max 0.8 mA 

Detector, A.V.C. Id 1p=Id2p= max 5 mA 



TYPE BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EBL 1 

Uou hle 

r~iode 

nu tpnt 

pen toAr 

s9's dr

e d, 

4~f 

Vf _ 6.3 V 

If = 1. 19 A 

Indic e;~ ;. 

Output 

amp]ifier 

class q 

Pentode 

Va Vg2 250 V 

Rk 150 Ohms 

Vgl -6 V 

Ia = 36 mA 

Ig2 4 mA 

section 

S = 9 mA/V 
Ri 0,05 MOhm 

Ra = 7000 Ohms 
lYo (d = 10%)=4.5 W 

Vi 4.2 Veff 

Output 

a~mn]ifier 

r.]ass A B 

Detector, A, V. C. 

Va Vg2 250 V 

Rk 140 Ohms 

Raa = 0.01 g10hm 

Iao 2 x 24 mA 

Ia max = 2 x 23.5 mA 

Diode 

Pease refer 

Rfk Max 

Ig2c , 2 x 2.8 mA 

Ig2 max = 2 x 4.6 mA 

]Vo (d 3. ]0)= 8.2 W 

Vi - 6.7 Veff 

section 

to type A P 2 

5000 Ohms 

EBL 21 

Douhle 

diode 

cutout 

nentole 

9 d=

B, •• 
a 

• ~ ' 
° •N • :~ 

Vf 6.3 V 
If 0.8 A 

Indirect 

Ou tout 
amplifier 

class A 

Pentode 

Va = Vg2 = 250 V 

Rk = 150 Ohms 

Vgl -6 V 

Ia = 36 mA 

Ig2 4.5 mA 

section 

S - 9 mA/V 
Ri = 0.05 MOhm 

Ra = 7000 Ohms 

'~'o (d = 10%)=4.5 W 

Vi - 4.2 Veff 

( ( ( C ( ( ( ( fr. C C C E ( ( ( ~ fv f t ( l ( ( t t t 



r••~•••••••••••••••••••••••~ 

J a 

EBL 21 

Puch-pull 

output 

amplifier 

class A B 

Va = Vg2 300 V 

Rk 130 Ohms 

Raa = 9000 Ohms 

Iao . = 2 x 30 mA 

Ia. max 2 x 36 mA 

Diode section 

Please refer to 

Rkf max 

Ig2o = 2 x 3.8 mA 

Ig2 ma.x = 2 x 6.5 mA 

Wo (d = 1. 8%)=13.2 W 

Vi = 7 Veff 

type A 8 2 

5000 Ohms 

EC 2 

Triode 

9 
r- - 1 a 

Y~~/ 
t f K 

Vf 6.3 V 
If = 0, 4 A 

Indirect 

Typica] 

characteristics 

' 

Va 

Vg = 

Ia 

250 

-5.5 

6 

V 

V 

mA 

S 

p 

Ru 

2.5 

30 

b.O12 

mA/V 

MOhm 

A.F. amplifier 

Vb 

Ra. - 

In = 

250 

0.32 

O. 4R 

V 

MOhm 

mA 

Rk 

Vo 

VS 

8000 

20 

Ohms 

EC 55 

L'. H. F. 

triode 

^ ~~ 

kf~T'9
4 

Vf = 6.3 V 

If = 0.4 A 

Indirect 

Typical 

characteristics 

Vii = 
VR - 

Ia. = 

250 
-3.5 

20 

V 
V 

mA 

Cag L 

S _ 

p = 

F up to 

1.1 pF 

6 
30 

3000 

mA/V 

Me/s 

EC 80 

U.H.F.. 

triode 

t t 
k 9 

9' ~ 9 

9 • • ° 

Vf = 6.3 V 

If = O. 4R p 

Indirect 

Typical 

characteristics 

va 
Vg 

Ia. _ 

z5o 
-1.5 

15 

v 
V 

mA 

Cag = 

a = 
~ = 

F up to 

3. 4 pF 

1z 
80 

500 

ma/v 

Mcjs 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EC 81 

U. H. F. 
triode 

~ 1
k 

• ° 
9 , Vf 6.3 V 

If 0.2 A 

Indirect 

Typical 

characteristics 

va 
Vg 

Ia 

A resistor of 

connected in series 

= Sso v 
= -2 V 

= 30 mA 

3 Ohms must be 

with the filament 

s s. s 
~u = 16 

mNv 

Va 

Vg 

Ia 

_ 

_ 

= 

120 

-2 

20 

V 

V 

mA 

Cag = 

S 4 

A = 16 

1.6 pF 

mp/V 

EC 91 

U. H. F. 
triode 

f 

k y
O 

9 ' 
Vf 6.3 V 

If ~0.3 A 

Indirect 

Typical 

characteristics 

va 
Vg 
Rk 

Ia 
g = 

2so 
-1.5 

150 

10 
g, 5 

v 
V 

Ohms 

mA 

mA/V 

Cag 

~ loo 
Ri 0.012 

Req 400 

F up to 250 

2. 5 pF 

MOhm 

Ohms 

Mc/s 

EC 92 

U. H. F. 
triode 

f f
5 

O  

q 

d k 

Vf = 6.3 V 

If = 0.15 p 
Indirect 

Typical 

characteristics 

va 
Vg 
Ia 

., 

= 2so 
-2 

10 

5 

v 
V 

mA 

mp/V 

Cag 

Ri = o.olz 
Ju 60 

F .max 300 

],5 pF 

moma 

Mc/s 

( ( ( ( ( ( ( ( ( ( ( C ( ~ ( ( ( ( ( ( ( ( ( ( 
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EC 9 3 

4 H.F. 

triode. 

t f k 

9 

O 9a 
° 

Vf 6.3 V 

If :0.225 A 

Indirect 

Typica.] 

characteristics 

Va 

Vg 

Ia - 

100 V 

-4 V 

16 mA 

Cag • 

S - S 

y 15 

f max 1400 

1.7 PF 

mA/V 

Mc/s 

U. Ii. F. oscillator 
Va 

Ia 

75 V 

16 mA 

Rgl 10000 

Igl = 0.4 

Ohms 

mA 

~'..CC 31 

Unable 

triode 

g' g 

d 
8 

f ~~~ ( 

k 

Gf 6.3 V 

If 0. 95A 

Indirect 

Typical 

characteristics 

(per system) 

Va 

Vg 

Ia. 

. 
250 V 

-4.6 V 

6 mA 

S . 2.3 

ki 0.014 

N = 32 

mq/V 

MOhm 

A.F. amplifier 

(per system) 

Vh 

Ra 

Ia 

250 V 

0.22 MOhm 

0.7 mA 

Rk - 3900 

Vo 

Vi 
27 

Ohms 

~CC 32 

triode 
k 

8 A 
k . 

O 
d 9 f 1

Vf - 5. 3 V 

If 0.95 A 

Indirect 

A.F. amPl iffier For further data please 

refer to type E C C 31 

ECC 33 

Doub1P 

triode 

9 d 

k k 
.o. 

d { 
9 f 

Vf . 6.3 V 

Ifs 0.4A 

Indirect 

Typical 

characteristics 
(per system) 

Va 

Vg 

Ia 

= 

= 

250 V 

-4 V 

9 mA 

S = 's.6 

p 35 

R1 9700 

mA/V 

Ohms 

A.F. amplifier 

( er system) P 

Vb 

Ra 

Ia = 

250 V 

0.22 MOhm 

0.7 mA 

Rk 3900 

vo 

iV  27.5 

Ohms 



TYPE BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

ECC 34 R 
B 8 

k Vf . 6.3 V Typical Va 250 V S = 2.2 mA/V 

Double = Q~ If = 0.95 A characteristics Vg = -16 V P 11.5 

triode _• ( d Indirect (per system) Ia = 10 mA Ri = 5200 Ohms 
9s f 

Typical Va. 250 V S = 2 mA/V 

ECC 35 s' d characteristics Vg -2.5 V P = 68 
k k Vf = 6.3 V (per system) Ia = 2.3 mA Ri 0.034 MOhm 

Double 8 ',Q=' If 0.4 A 

Vb = 250 V Rk - 4700 Ohms f Indirect 
triode 8 f A. F, amplifier Ra = 0.22 MOhm Vo 

(per system) 
Ia 0.45 nW Vi - 45 

Typical Va = 250 V S = 2.7 mA/V 

characteristics Vg -5.2 V p = 30 
(per system) Ia 6 mq Ri 0.011 MOhm 

ECC 40 
Vb = 250 V Rk = 2000 Ohms 

A.F. amplifier Ra = 0.1 MOhm Vo 
k + Vf 6.3 V (Der system) Ia. _ 1.5 mA Vi - 26 

Double 
If = O.S A 

triode a
®_ ° Indirect Va 250. V R1 = 0.011 MOhm 
f f Output Ia = 6 mA Ra = 0.015 MOhm 

amplifier Vg -5.8 V Wo (d ~. 5%)_280 mW 
class q 

Rk 920 Ohms V1 = 3.9 Veff 
(1 system) S = 2.9 mA/V 

\. . \ 4 l ~ ~ !. ~ 1. ! ~. ~ ~ E 



ECC 40 

Push=pull 

output 

amplifier 

(2 systems) 

Va _ 250 V 

Rk 560 Ohms 
Ras _ 0.03 MOhm 

Iao 2 x 5.2 mA 

Ia max = 2 x 5.6 mA 

Wo (d 
lo) = 520 mW 

Vi 4.1 Veff 

ECC 81 
Double 

triode 

Please refer to type 12 AT 7 

ECC 82 

Double 

triode 

Please refer to type 12 AU 7 

ECC 83 

Double 

triode 

Please refer to type 12 AX 7 

ECC 84 

Double 

triode 

fnr T.V. 

Vf . 6.3 V 

If - 0.23 A 

Indirect 

Detector and 

A.F. amplifier 
For further data please 

refer to type P C C 84 



TYPE 
CONNECTIONS DEATH 

APPLICATIONS OPERATING CHARACTERISTIC$ 

ECC 85 

~UUnle 

t ri cdP 

r 

w 9 

~ k
a•O 

Vf - d.3 V 

If •0.435 A 

Typical 

characteristics 

, .~ 

~a 

1 , i. 

= 250 v 

= -2.3 V 

= 10 mA 

CaK Ca' 6 

s = ~ 

p = 5; 

. 1. 5 PF 

~~.~r•_ v 

R.F. amn]ifier 

vn 
Va 

Ia 

2so v 
230 V 

10 mA 

va -2 
S 6 

Ri 9700 

v 
mA/V 

Ohms 

Self-oscill a.tin~ 

mixer 

Vb 

Ra. 

RQ 

Vosc 

: 250 V 

- 12000 Ohms 

1 MOhm 

. 3 Yeff 

Ia 5.2 

Sc _ 2.3 

Ri 0.02 

mA 

mA/V 

MOhm 

Ecc 9i 
i)U IIhiP 

f Pl nr~i~ 
Please rP YPr to tyPP s J fi

ECF 1 

Triode 

variable 

mu 

nentndr 

~9~ 9a 9, 
a a 

. 
f ( k9i

Vf 6.3 V 

If 0.2 A 

Indirect 

Typical 

characteristics 

va 

er, 
Ia. 

Triode 

= 150 V 

_ -3 V 

= 8 mA 

section 

S = 2.2 

R1 . 9000 

y = 20 

mA/V 

Ohms 

L L L L E i ~. ~ ~ ~' ~ ~ ~ ~ E' far w ~ ~ f+ ~ ~ ~ ~ ~ ~i ~a 
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N 

ECF 1 

R. F. or I. F. 

amplifier 

Va = 250 V 

Vg3 = 0 V 

Rg2 = 0.075 MOhm 

Vgl = -2 V 

Ia. = 5 mA 

Cagl <0 

Ig2 - 2 mA 

S 2 mA/V 

Ri = 1.6 MOhms 

Sc (Vg1= -40V)=20 ~A/V 

Ri (Vgl. -40V)>10 MOhms 

004 pF 

ECF 80 
Triode 

pentode 

of = s. 3 v 
If 0.45 A 

Indirect 

Frequency 

changer 
For further data please 

refer to type P C F 80 

ECH 3 

Triode 

h exode 

n.g,YS,e g,.9~ 

a 
~ 

1 

Vf a 6.3 V 

If- 0.2A 

Indirect 

Frequency 

changer 

Va - 250 V 

R1 = 0.024 MOhm~ 

R2 = 0.033 MOhm" 

Rk = 215 Ohms 
g~ + g3 0.05 MOhm 

IgT + g3 ~ 200 YA 

RaT = 45 kOhm 

IaT = 3.3 mA 

Cag2 < 

Vgl = -2 V 

Vg2 • g4 100 V 

Ia = 3 mA 

Ig2 + g4 . 3 mA 

Sc 650 jtA/V 

Ri = 1.3 MOhms 

Sc (Vg 1. -23. 5V)=6.5 pA/V 

Ri (Vg l• -23. 5V)>3 MOhms 

0.003 pF 

ECH 4 
Triode 

h eptede 

u~'~9i 9, 
a 

`V-V'a9v
*/~~_~~( 

ky4r, 
f t 

of . s.3 v 
If . 0.35 A 

Indirect 

Frequency 

changer 

For further data please 

refer to tYPe E C H 21 

"R, between + Vb and screen grids; R2 between screen grids and chassis 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

gpp~ICATIONS OPERATING CHARACTERISTICS 

Va 250 V Vg2 + g4 = 100 V 

Rg2 + g4=0.024 MOhm Ia 3 mA 
Rk = 150 Ohms Ig2 + g4 6.2 mA 

Frequency 

changer 
Rg3 + gT = 0.05 

Ig3 + gf = 190 
MOhm 

~uA 

Sc 750 ,~vA/V 
Ri 1.4 MOhm 

ECH 21 of = s. 3 v 
If = 0.33 A 

RaT 0.02 

IaT 4.5 

Vgl = -2 

MOhm 

mA 

V 

Sc(Vgl= -24. 5V)=7.5~tA/V 

Ri(Vgl= -24. 5V)> 3 MOhms 

fteq = 0.055 MOhm 

Neptode section 

Triode 

hePtode 

, 

g, 

• • 

i ~ i 

9+ Indirect 
Va = 250 

Vg3 - 0 

V 

V 

Ig2 + g4 = 3.5 mA 

S = 2.2 mA/Y 

° ~~ I.F. amplifier Rg2 + g4=0. 045 MOhm Ri = 0.9 MOhm 
I Vgl = -2 V S (Vgl= -36V)=22JuA/V 

Vg2 + g4 = 90 

Ia = 5.3 

V 

mA 

Ri (Vgl= -36V)>10 MDluns 
Req = 7500 Ohms 

Cagl< 0.002 pF 

Triode section 

A.F. amplifier Vb = 250 V Ia = 1.7 mA 
Ra - 0.1 

Vg = -4 

MOhm 

V 

Vo 

yi = 13 



• • • r • • J ) ) 1 ) ) ) ) ) ) ) ) 1 ) ) J 

ECH 35 

Triode 

hexode 

~~' 
"~ 

f O k f

Vf = 6.3 V 

I f = 0. 2 A 

Indirect 

Frequency 

changer 

For further data please 

refer to type ECH 3 

Va = 250 V Vg2 + g4 = 105 V 

_ R1 = 0.033 MOhm• Ia 3 mA 

R2 0.047 MOhm• Ig2 + g4 : 2.2 mA 

9.9 9z9< 
Vf . 6.3 V Rk = 200 Ohms Sc 500 ~uq/V 

ECH '41 
ar

~' 

If =0.225 A Frequency Rgf + g3 . 0.02 MOhm Ri 2 MOhms 

' ' 
a 

~ ~ k ,f
Indirect 

changer IgT + g3 = 350 JUA 

RaT 0.03 MOhm 

Sc(Vgl= -28V)= 5~uq/V 

Ri(Vg1= -28V)=> 5 MOhms 

Triode 

hexode 

f• IaT 4.9 mA 

Vgl = -2 V 
Req 0.17 MOhm 

Cagl G 0. 1 pF 

Va 250 V Vg2 + g4 85 V 

R1 = 0.027 MOhm" Ia 3 mA 
R2 = 0.027 MOhm• Ig2 + .g4 = 3 mA 

ECH 42 9r•9 9x•9a Vf = 6. 3 V Rk 180 Ohms Sc = 750 JtIA/V 

a, ~ y If = 0. 23 A Frequency 

changer 
RST + ~i_0. 022 MOhm Ri > 1 MOhm 

Triode 

hexode 

a •, ,' k 

f f 

Indirect IgT + g3 350 ~uA 

RaT = 0.033 MOhm 

IaT . 5.1 mA 

Vgl = -2 V 

Sc (V g1= -29V)• 7. S~uA/V 

R1(Vgl. -29V) > 5 MOhms 

Req 0.075 MOhm 

Cagi < 0. 1 PF 

•Rl between + Vb and screen grids; R2 between screen grids and chassis 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

ECH 81 

Triode 

heptode 

f 

k 9s$

9i

qr9+ 

f a 

g~ 

ar 

•qT 

Vf= 0.3V 

If = 0.3 A 

Indirect 

Frequency 

changer 

Va = 250 

R82 + g4.0. 022 

RgT + g3.0. 047 

IBT + g3= 200 

RaT • 0.033 

IaT 4. 5 

Vgl = -2 

Vg2 + g4 103 

V 

MOhm 

MOhm 

/UA 

MOhm 

mA 

V 

V 

Ia 3.25 mA 

Ig2 + g4 • 6.7 mp 

Sc • 775 Juq/V 

R1 = I MOhm 

Sc (Vgl• -28. SV)•7. 7~aA1V 

Ri (Vgl• -28. SV) > 3MOhms 

Req = 0.07 MOhm 

R.F. or I.F. 

amplifier 

Va 250 

Vg3 = 0 

Rg2 + g4=0. 039 

Vgl -2 

Vg2 + g4 100 

Ia = 6.5 

Heptode 

V 

V 

MOhm 

V 

V 

mq 

Cagl < 

section 

Ig2 + 84 = 3. 8 mA 

S 2.4 mq/V 

R1 = 0.7 MOhm 

S (Vgl• -42V)= 24 Np/V 

Ri (Vgl• -42V) j 10 Ohms 

Req = 6500 Ohms 

0. O1 pF 

Typical 

characteristics 

Va 100 

Vg = 0 

Ia • 13.5 

Triode section 

Y 

V 

mA 

Cag = 

I S 3.7 mp/V 

~u 22 

Ri 5950 Ohms 

1 pF 

~ C ~Ef~iE( ~EE~ ( ( ( f ( ( ( ~~~~E'~~~~ t t 
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ECL 1 1 

Triode 

output 

Tet rode 

e 9 k 

S'~~, .'e 

1 I

Yf = 6.3 V 

If = 1 A 

Indirect 

Typical 

characteristics 

Triode 

Va = 250 V 

vg = -2.s v 
Ia = 2 mA 

section 

S = 2 mp/V 

~u = 70 
Ri = 0.035 MOhm 

~tput 

amplifier 

Va V82 = 250 V 

Ygl -6 V 

Ia = 36 mA 

Ig2 = 4 mA 

S = 9 mA/V 

Ri = 0.025 MOhm 

Ra = 7000 Ohms 

Wo(d = 10%) = 3.8 W 
Vi = 4.2 Veff 

ECL 80 

Triode 

pentode 

rf ti

k,.O9e 9T 9i
ar  9, 

Vf = 6.3 V 

If = 0.3 A 

Indirect 

Output 

amplifier 

class A 

(continued) 

Pentode 

Va 250 V 
VH3 0 Y 

Rg2 4700 Ohms 

Ygl -12.2 V 

Ia = 14 mA 

Igz = 2. s mA 

section 

s 2. s mp/Y 
R1 = 0. 2 MOhm 

Ra - 0.0175 MOhm 

Wo (d = 10%) 1.55 W 

Yi = 5.3 Veff 

va , via = aao v 
Vg3 = 0 V 

Vgi = -8 V 

Ia 17.s mA 

Ig2 3.3 mA 

s - 3. a auVv 

Ri 0. 15 MOhm 

Ra = 0.011 MOhm 

Wo (d 10%) 1.4 W 

Vi ~ 4. 1 Veff 

Va = Vg2 170 V 

Vg3 = 0 V 
Vgl - -6.7 V 

Ia = 15 mp 

Ig2 = 2.8 mA 

8 3.2 mA/V 

RI 0. 15 MOhm 

Ra 0.011 MOhm 

Wo (d 10%) = 1 W 

Vi = 3.7 Veff 



TYPE 
CONNECTIONS OEATAR

APPLICATIONS OPERATING CHARACTERISTICS 

Triode section 

Typical Va . 100 V 5 1.9 mA/V 

characteristics Vg = 0 V P+ 20 
Ia = 8 mA R1 = 0.0105 MOlun 

ECL 80 

Vb 

vg 
Ia 

= 

= 
= 

250 

-s. s 
0.75 

V 

v 
mA 

Ra = 

va 
Vi = 

0.22 

11 

MOhm 

(continued) Vb _ 200 V Ra = 0.22 MOhm 

A.F. amplifier Vg _ -4.2 V Vo 
Ia = 0.6 mA Vi 11 

Vb = 170 V - Ra _ 0.22 MOhm 

Vg = -3.5 V Vo 
Ia = 0.5 mA Vi = 11 

Va = 250 V Ik2 = -6.5 mA 
EEP 1 `„~ Vf : 6.3 V Typical Vk2 = 150 V Ig2 = 0.45 mA 

9+m~
If = 0.6 A characteristics VB2 . 150 V S = 17 mA/V k~ Indirect ygl _ -2.5 V' ~ug2gi _ 65 

Secondary 

emission 

1 1 ~~ 
is = 8 mh Ri . 0:05 MOhm 

tetrode 
Cagl < 0.006 DF 



~•® ~•••~••s••••••••••~•••••s ,

~y

Va 

Vg3 

Vg2 

Rk 

Vgl 

= 

= 

= 

= 

250 

0 

85 

200 

-2 

Y 

V 

V 

Ohms 

V 

Ig2 c 2.45 mA 

S = 1.8 mA/V 

Rd = 1.2 MOhms 

S (Yg1= -29V)= 18 ~uA/V

Ri (Vg 1. -29V) > lOMGhms 

EF S gay 9 Vf _ 6.3 V Is = 7.5 mA 
R. F. or I. F. 

ya = 250 V Ig2 c 2.6 mA a 9j If = 0.2 A 
Indirect amplifier 

m k Vg3 = 0 V S 1.7 mA/V 

~ ( Vg2 = 100 V Ri _ 1.2 MOhms 
Variable 

Rk = 180 Ohms S (Vg l= -34V)~ 17f1p/V 

~ 
pentode 

Vgl 

Ia 

= 

_ 

-3 

8 

V 

mA 

Ri (Vg1= -34V) > 10 MOhms 

Cagl<0. 003 pF 

Va _ 250 V Ie = 3 mA 

Vg2 = 100 V Ig2 = 0.8 mA 

Vg3 0 V S 1.8 mq/V 

EF 6 Vf = 6.3 V Vgl = -2 V Ri _ 2.5 MOhms 

If = 0.2 A R.F. amplifier Va 200 V Ia = 3 mq 
~^' 

gz Indirect yg2 _ 100 V Ig2 = 0.8 mq 
i~entode Vg3 = 0 V S 1.8 mA/V ~~9a 

Vgl _ -2 V Ri _ 2 MOhms 
( ( k 

Va _ 100 V Ia = 3 mA 

Vg2 _ 100 V IB2 = 0.8 mA 

Vg3 _ 0 V S 1.8 mA/V 

Vgl = -2 V R1 _ 1 MOhm 

(continued) Cagl < 0,003 pF 



TYPE 
CONNECTIONS DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

Vb - 250 

Ra = 0.2 

V 

MOhm 

Ia _ 0.9 

Ig2 _ 0.35 

mq 

mA 
Rg2 = 0.4 MOhm V_o 

Rk = 3000 Ohms Vi 140 

EF 6 
A.F. amplifier 

Vb = 200 

Ra 0.2 
V 

MChm 
Ia _ 0.6 

Ig2 = 0.23 
mq 

tnA 

(continued) Rg2 - 0.4 

Rk = 5000 

MOhm 

Ohms 

Vo 

yi - 115 

Vb _ 100 

Ra = 0.2 

V 
MOhm 

Ia _ 0.3 

Ig2 - 0.72 

mA 

mA 
Rg2 = 0.4 MOhm Vo 

Rk = 5000 Ohms Vi = 100 

Va = Vg3 = 250 V S = 1.8 mA/V 

Vg2 = Vg4 = 0 V Ri = 0.45 MOlun 
Rk = 305 

Vgl _ -2.5 

Ohms 

mA 

S (Vg1= -34V)= 

Ri (Vg 1= -34V) > 

18~v A/V 

10 MOhms 

~!\. 9 
YY

9z
Vf = 6.3 V 

Ia. = 8 

Ig3 a 0. 2 

mA 

mA 

Req = 3200 Ohms 

EF 8 
9. If = 0.2 A R.F. amplifier 

Va = Vg3 _ 250 V S = 1.8 mA/V 
m h Indirect Vg4 = 0 V Ri _ 0.45 MOhm 

f 
1 Rk _ 265 Ohms S (Vg1= -22V)= 18wA/V 

Vgl = Vg2=-2.2 V Ri (Vg1= -22V)> 10 MOhms 
Variable 

inu 

h exude 

Ia = 8 

Ig3 = 0.2 

mA 

mA 

Req = 3200 Ohms 

Cagl < 0.007 pF 

l (~ l 1 1 1 f 1 ( 1 1 1 ( l l t t 1 



~ ~•••s~~~•••••••••~••sasss•~' 
Va 

Vg3 

Rg2 

• 

• 

250 

0 

0.09 

V 

V 

MOhm 

Ia 6 mA 

Ig2 - 1.7 mA 

S = 2.2 mA/V 

Rk 325 Ohms Ri 1.2 MOhms 

Vgl -2.5 V S (Vgl• -49V)=4.5 a1A/V 

Vg2 100 V Ri(Vgl• -49V)>]0 MOhms 

EF 9 
Ya 

Vg3 = 
200 

0 
V 
Y 

Ia • S mA 
Ig2 = 1.7 mA 

~~ 
9 Vf 6.3 V 

~ 9~ If = 0 2 A R.F. or I.F. 
Rg2 0.06 MOhm S = 2.2 mA/V 

k Indirect amplifier y~ 325 Ohms Ri • 0.9 MOhm 

f 1 Vgl = -2.5 V S (Vg 1• -39V)•5.51~A/V 
Variable 

mu 

pentode 

Vg2 100 V Ri (Vgl• -39V1>10 MOhms 

Va • 100 V Ig2 1.7 mA 

Vg2 = 100 V S = 2.2 mA/V 

Vg3 = 0 V Ri 0.4 MOhm 

Rk = 325 Ohms S (Vg 1• -19V).7 pA/V 

Vgl -2.5 V Ri (Vg 1• -19Yp10 MOhms 

Ia = 6 mA 

Cagy 0.002 pF 

Vb 250 V Ia 0.87 mA 

Ra 0.2 MOhm Ig2 _ 0.26 mA 
A.F. amplifier 

Rg2 O.A MOhm Vo 

Rk _ 1750 Ohms V1 106 



TYPE 
CONNECTIONS DATA 

APPLICATICMIS OPERATING CHARACTERISTICS 

EF 22 

Variable 

mu 

pentode 

g„s 

9. ~ ~~ 9i 

a • 0 • 

~ 

Vf 6.3 V 

If= 0.2.4 

Indirect 

R. F. or I. F. 
amplifier 

Va = 250 Y 

Vg3 = 0 V 

Vg2 = 100 V 
Rk = 325 Ohms 

Vgl = -2.5 V 
I a = 6 mA 

Ig2 = 1.7 mp 

S = 2.2 mA/V 

Ri = 1.2 MOhms 
S (Vg1= -19V)= 22~uNV 

Ri (Vg1= -19Y)?10 MOhms 
Req = 6200 Ohms 

Va = 250 V 

Vg3 = 0 V 
Rg2 = 0.09 MOhm 

Rk = 325 Ohms 

Vgl = -2.5 V 

Ia _ 6 mA 

Caglc 0 

IB2 = 1.7 np 

S = 2.2 mp/V 
Ri = 1.2 MOhms 

S (Vg l= -46V)= 22~ttA/V 

Ri(Vgl= -48V) > 10 MOhms 

Req = 6200 Ohms 

002 pF 

A F. amplifier 

Vb = 250 V 

Ra = 0.2 M011m 

Rg2 = 0.8 MOhm 

Rk = 1750 Ohms 

Ia = 0.87 mA 

Ig2 = 0.26 mA 

Vo 

VS 106 

Vb = 250 V 

Ra 0.1 MOhm 

Rg2 = 0.4 MOhm 

Rk _ 1000 Ohms 

Ia = 1.6 mA 

Ig2 = 0.45 mA 

oY
V1 ' 85 

EF 36 
Pentode 

/
9i

~
.~

9~~ 
~~  /. ~ _ \ 

T T 
m k 

Vf = 6. 3 V 
If = 0.2 A 

Indirect 

R.F. and A. F. 
emPli fier 

For further data please 
refer to t9Pe E F 6 



~••a•s•••••••••••••••••••••~ 

Typical 

characteristics 

Va 

Vg2 

Vg3 

Vgl 

= 

= 

= 

250 V 

100 V 

0 V 

-2 V 

Ia = 

Ig2 = 

S = 

Ri _ 

3 

0.8 

1.8 

2.5 

mA 

mA 

mA/V 

MOhm 

Cagl< 0.0021 pF 

EF 37 A 
g g3

Vb 

Ra 

= 

= 

300 V 

0.22 MOhm 

Ia + g2 = 

Yo 

1.3 mA 

e 

f • 0 • f Yf . 6.3 V 

Rg2 

Rk = 

0.68 MOhm 

2200 Ohms 

-

VS 170 

• k If_ 0.2A 
Non- Indirect Vb = 250 V Ia ♦ g2 = 1. 1 mA 

microphonic A.F. amplifier 
Ra = 0.22 MOhm Vo 

Dre- 

an~pllfier 

pentode 

RB2 
Rk 

= 
= 

0. BS MOhm 
2200 Ohms 

Vi 163 

Vb 

Ra 

Rg2 

, 

, 

= 

200 V 

0.22 MOhm 

0.88 MOhm 

Ia♦ g2 0 

Vo 

yi 

0.9 

152 

mA 

Rk - 2200 Ohms 

EF 39 h g g~ yf = 6.3 V R. F. , I. F. end For Further data please 

e 
7{ = p•2 A A.F. amplifier refer to type E F 9 

Variable 
0 . ~ 

f 
Indirect 

mu 

pentode 

• k 



TYPE 
CONNECTIONS ND TA 

APPLICATIONS OPERATING CHARACTERISTICS 

Va 250 V Ia a 3 mA 

Typical Vg3 • 0 V Ig2 ~ 0.55 mA 
characteristics Vg2 . 140 V S = 1.85 mq/V 

Vgl -2 V Ri ~ 2.5 MOhms 

Yb 250 Y Rgl~ 0.58 MOhm 

EF 40 
Ra 

Rg2 . 

0.22 

1.2 

MOhm 

MOhm 

Rgl 

Vo 

10 MOhms 

Rk 0 Ohms Vi 200 

Ik 0.25 mA 

Pre- 
amplifier 

la 
~z k'6

Vf 6.3 V 
If 0.2 p 

Indirect 

A.F. amplifier Vb 

Ra . 

250 

0.22 

V 

MOhm 

Rg] 

Rgl~ : 

1 

0.68 

MOhm 

MOhm 

pentode 
f f Rg2 

Rk 

1.0 

2200 

MOhm 

Ohms 

Vo 

Vi ' 180 

Ik 0.95 mA 

Vb 100 V Rgl~ 0.68 MOhm 
Ra 0.22 MOhm Rgl - 10 MOhm 

Rg2 1.2 MOhm Vc 
Rk 0 Ohms Vi 130 

Ik . 0.36 mA 

C;~ C~ C~ t~ C'~ C' C- l~~ C` C~ (~ (~ (~ l ~ ~ t ( 1 ( ( ( t ~ t~ t~ l~ l° 



EF 41 

Vari able 

mu 

pentode 

9, 
~~ 

a 
~ • k9~°
( •( 

Vf : 6. 3 V 

If : 0. 2 A 
Indirect 

R. F, or I. F. 

amplifier 

Va 

Rg2 
Rk 

Vgl~ 

Ia 

Ig2 

= 

= 
= 

_ 

: 

: 

250 

0.09 
325 

-2.5 

6 

1.7 

V 

MOhm 

Ohms 

V 

mA 

mA 

Cagl c 0 

S : 2.2 mA/V 

Ri : 1.1 MOtao 
S (Vg l: -39V)= 22~uA/V 

Ri(VgL- -39V)> 10 MOhms 

Re = 6500 Ohms q 

002 pF 

EF 42 

Pentode 

s ~ 

a 
~9  

k
( ( 

Vf : 6.3 V 

If : 0.33 A 

Indirect 

Wide-band 

amplifier 

Va 

Vg3 

Vg2 

Vgl 

Ia 

: 

: 
- 

250 

0 

250 

-2 

SO 

V 

V 

Y 

V 

mA 

Cagl <,0. 

Ig2 _ 

S : 

Ri : 

F 

-

Req _ 

006 pF 

2.4 mA 
9- mA/V 

0.5 MChm 

100 Mc/s 

840 Ohms 

EF 43 

Variable 
~ 

pentode . 

s 

9a 8~ 

~~ 

a k 
f f 

Vf : 6.3 V 

If _ 0.33 A 

Indirect 

Wide-band 

amplifier 

Va 

Vg3 

Rg2 

Rk 

Vgl 

Ia 

: 

= 

= 

= 

_ 

250 

0 

0.033 

105 

-2 

15 

V 

V 

MOhm 

Ohms 

V 

mA 

Cagl< 0.006 

Ig2 

S : 

Ri 

S (VBL- 

Req = 

pF 

3.5 mA 

6.4 mNV 

0.5 MOhm 

-28V)_ 64~1A/V 

1700 Ohms 

EF 50 

Pentode 

s k 

a ~: ~ 9 

g= ~~ s 
< < 

Yf : 0.3 A 

Indirect 

)Vide-band 

amplifier 

Va = Vg2 = 250 

Vg3 : 0 

Vgl : -2 

Ia. - 10 
-

V 

V 
V 

mA 

Cagl < 

Ig2 = 

6 _ 

Ri 

Req , 

0.007 pF 

3 mA 

6.5 mNV 

I MOhm 

1400 Ohms 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EF 51 

Variable 

mu 
pentode 

for ll. H, E'. 

~a 
1 i

k. ~Co\s, 

a •e k 
I 

Vf 6.3 V 
If 0.35 A 

Indirect 

Wide-bead 
amplifier 

va = vgz = zso v 
Vg3 = 0 V 
Vgl = -2 V 
Ia = 14 mA 

IB2 = 2.6 mA 

Cagl <0. 

s = s. s mq/v 
R1 = 0.5 MOhm 
5 (YqL - 8Y)=0. LnNV 
R1 (VgL- - 8V)~ 5 MOhms 

Req = 1000 Ohms 

007 pF 

EF 54 

Pentode 

k k 
9 

eoe 
9t 

~0~ k 
d ee k 

f f 

Vf = 8.3 V 

If 0.3 A 
Indirect 

Wide-band 

amplifier 

Va = Vg2 = 250 V 
Vgl = -1.7 V 

Ia 30 mq 
Ig2 = 1.45 mA 

Cagl < 0.02 

S = 7.7 mq/Y 
Ri = 0.5 NOhm 

F max 250 Mc/s 
Req = 700 Ohms 

pF 

EF 55 

Television 

pentode 

s • k 

a eoe 
~ i~ a 

s~ 

I f 
~, 

Vf , 6.3 v 
If = 1 A 

Indirect 

video 
amplifier 

Va =Vg2 = 250 V 
Vgl = -4.5 V 

Vg3 = 0 V 
Ia = 40 mA 

Ig2 = 5.5 mA 
Rk = 100 Ohms 

S _ 12 mq/V 

Ri 0.055 MOhm 

Ya = 250 V 

Vg2 = 150 Y 
Vgb = 0 V 
Vgl -4 V 
Ia , 10 mA 

Cagle 

Ig2 = 1 mA 

Rk 360 Ohms 

S _ 7 mA~V 
Ri 0.1 MOhm 

0. L5 pF 

~ ~ 1 ~ 1 ~ R ( 1 ~ ( ~ 1 1 ~ 1 1' ~' ~~ ~) C 1 ~I ~ 1 ~ 1 ~' ~ ' ~ ' 



~~~ss•••~~~~s••••••••••••••• 

EF 80 

Television 

pentode 

{ { ~ 

k ~ 
g~O9• 
k 91 

Yf = 6.3 V 

If = 0.3 A 

Indirect 

Wide band 

mmPlifier 

Va = 250 V 

Vg3 = 0 Y 
Vg2 250' V 

Vgl -3.5 V 

Ia = 10 mA 

Ig2 = 2.8 mA 

S = 6.8 mA/V 
R1 = 0. $5 NOhm 

Req = 1200 Ohms 

rgl = 0.015 MOhm' 

Va = 200 V 

Vg3 = 0 V 
Vg2 - 200 V 

ygl -2.55 V 

Ia 10 mA 

Ig2 = 2.6 RM. 
S 7. 1 mNV 
R1 = U. 55 NOhm 

Req 1100 Ohms 

rgl = 0.012 NOhm' 

Va = 170 V 

Vg3 0 V 

V82 = 170 V 

Vgl = -2 V 

Ia = 10 mA 

'Input resistance 

Cagl < 0.007 

Ig2 2.5 mA 

S = T.4 mA/V 

Ri 0.5 MOhm 

Req 1000 Ohms 

rgl = 0.01 MOhm" 

at 50 Nd s 
pF 

EF 85 

Variable 

mu 

pentode 

f { ~ 

N • 

9~ •••~ 9a 
k 9~ 

Vf 6.3 V 

If = 0.3 A 

Indirect 

Wide band 

amplifier 

Va = 250 V 

Vg3 = 0 V 
Rg2 = 0.06 NOhm 

Rk = 160 Ohms 

Vgl = -2 V 

Ia = 10 mA 
Ig2 2.5 mA 

'Input resistance 

Cagl < 0.007 

5 _ 6 mNY 

Ri = 0.6 NOlas 
6 (Vgl= -35V). 6O~uNV 

Ri (Vgl= -35V) > 5 NOhms 

Req = 1400 Ohms 

rgi = 9000 Ohms' 

at 50 Nc/s 

pF 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EF 86 

Pentode 

I 
k ~° 
( _ - 1s

s \~// 9~ 

9' 9i

Vf = 6.3 V 

If = 0.2 A 

Indirect 

~ 

Tyl>i cal 

characteristics 

Va = 

Vg2 = 

Vg3 = 

Vgl 

250 V 

140 V 

0 V 

-2 V 

Cagl • < 

Ia + 3 

Ig2 0.55 

S 1.85 

Ri = 2.5 

0.04 pF 

mA 

mA 

mA/V 

MOhms 

A.F. amplifier 

Vb 

Ra 

_ 

Rg2 = 

Rk = 

250 V 

0. 22 MOhm 

1 MOhm 

2200 Ohms 

Rgl 1 

_ 

Ik 0.95 

Vo 

Yi 
180 

MOhm 

mA 

Vb 

Ra • 

Rg2 

Rk 

250 V 

0.1 MOhm 

0.39 MOhm 

1000 Ohms 

Rgl 1 

Ik 2.05 

Vo 

Vi - 112 

MOhm 

mA 

EF 89 

Variable 

mu 

pentode 

f l s 
k a 

9, 9i 
s g3

Vf = 6.3 V 

If • 0.2 A 

Indirect 

Typical 

characteristics 

Va . 

Vg2 

Vg3 = 

Vgl 

250 V 

too V 

0 V 

-2 V 

Cagl - < 

Ia o 9 

Ig2 3 

S 3.6 

Ri + 1 

0.002 pF 

mA 

mA 

mA/V 

MOhm 

R.F. or I.F. 

amplifier 

Va. + Vb = 

Vg3 = 

Rg2 

Rk = 

Vgl 

250 V 

0 V 

0.05 MOhm 

165 Ohms 

-2 V 

Ia 9 

Ig2 3 

S = 3.6 

Ri = 1 

S(Vg1+ -40V)=36 

mA 

mA 

mq/V 

MOhm 

yA/V 

1 



~ ) • b ! • • • ~ ► ~•••••••••• ) ~a ~ o 

0 

EF 91 

p en U~de 

r r a 

~ 
k0 ~ ~ 

Vf = 6.3 V 

If = 0.3 A 

Indirect 

R.F. amplifier 

Va 

Vg3 

vgz 
Vgl 

Ia 

. 

; 

= 

250 V 

0 V 

2so v 
-2 V 

10 mA 

'Input resistance 

Cagl < 

Ig2 > 2.55 

S > 7.65 

Ri 1 
Reg - 1200 

rgl 7500 

at 50 Mc~s 

U. O1 pF 

mA 

mA/V 

,Monm 
Ohms 

Ohws' 

Va 

Vg2 > 

250 V 

200 V 

Ig2 = 2.1 

S = 2.5 

mA 

mA/V 

Vg3 = 0 V Ri = 0.5 MOhm 
EF 92 ; Vf = 6.3 V 

Vgl = -2.5 V S (Vg 1. -28V)o 5 pA/V 
r

k ~ > 

a 
>> ~ 

If= 0.2A 

Indirect 
typical 

characteristics 

Ia _ 8 ntA 

Va = 250 V Ia = 8 mA Variable g~ > ~ ga

mu Vg2 = 150 V Ig2 > 2 mA 

pentode Vg3 = 0 V S 2.5 mA/V 

Vgl = -0.65 Y Ri > 0.5 MOhm 

Cagl < 0..007 pF 

EF 93 

Variable 

mu 

pentode 

Please refer to type 6 B A 6 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERKTICS 

EF 94 

Yari able 

mu 

pentode 

Please refer to type 6 A U 6 

EF 95 
Please refer to type 6 A K 5 

Pentode 

Va ~ 300 V Ig2 1.8 mA 

EFF 51 
k'g"g" g' 

Rgz 
Vgl 

o.o4z Mohm 
= -2 V 

s 
Ri 

s 
0.25 

mA/v 

MOhm 

Double 

g~ g, 

g• 
~ O ~ 

g. 
a' ~~~~ ~ 

Vf = 6.3 V 

If = 0.75 A 

Indirect 

Typical 

characteristics 

(per system) 

Ia 10 mA Re9 = 750 Ohms 

pentode ( ~ Va = 250 V Ig2 1.2 mA 

for 
Rg2 = 0.042 MOhm S = 7.5 mA/V 

U.F.H. Vgl _ -2 V Ri z 0.35 MOhm 

Ia : 6 mA Red 800 Ohms 

Cag Ca g ~. Q. 04 pF 

1 ~ (' ( ( ( t i ( ~ ( ~ l ~ l 1 ~ l ( ( ~ ( ( ( ~ ( ~ ( ~ ( ) ( ~ O O (') C) ( i 



EFL 1 

Variable 

mu 

pentode 

and tuning 

i nd icatm 

9zp 9. 

a~l 

t P ~ 

Vf . 6.3 V 

If . 0.2 A 

Indirect 

A.F. nmplifier~ 

and 

tuning 
indicator 

Vb : VI . 250 V 
Ra : 0.13 MOhm 

Rg2 = 0.35 PAOhm 
Rk = 980 Ohms 

^ i

Vgl - -2 

Ia s 0.8 

IB2 . 0.6 

I1 . 0.65 

Yn 
60 

Vi ' 
x . 700

-20 V 

0.5 mA 

0.2 mA 

0.8 mA 

13 
o
5 

EFP 60 

Secondary 

emission 
pentode 

k=

9~ : O  . 9r°. 

k~lU • 9s 
t f '~ 

Vf : 6.3 V 

If . 0.37 A 

Indirect. 

Typical 

characteristics 

Va . 250 

Vk3 . 150 

Vg3 e 0 

Vg2 . 250 

Vgl . -2 

V 

V 

V 

V 

V 

Cag < 

Ia 20 

Ik3 -15.6 

I82 L 5 

S . 25 

Ri = 0.07 

0.004 pF 

mA 

mA 

mA 

nlA/Y 

MOhm 

EH 2 

Variable 

mu 

Pentode 

11,1~a. 9. 
~y

u pa 

"' key, 
f t 

Vf a 6.3 V 

IP _ 0.2 A 

Indirect 

R. K. or I.F. 

amplifier 

(continued) 

Va . 250 

Vg2 m Vg4 . 80 

Rk . 310 

Vgi . Vg3 : -2 

Ia . 4 

V 

V 

Ohms 

V 

mA 

Ig2 * B4 s 2.5 

S = 1.4 

Ri : 1 

S (Vg 1. -2OV) < 2 

R1 (Vg 1. -2OV)>10 

mA 

mA/V 

MOhm 

NA/V 

MOhms 



~~ BASE 
CONNECTIONS 

NEATER 
DATA 

APPLICATIONS OPERATING CHARACTERKTICS 

EH 2 

(continued) 

Abdul ator 

with 

separated 

oscillator 

Va 7.50 
Vg2 • Vg4 - 80 

Rg3 0.5 

Vosc 10 

Rk . 380 

Vgl -2 

V 
V 

MOhm 

Veff 

Ohms 

V 

Cagl ~ 

Ia . 1.8 
Ig2. g4 + 3.5 

Sc 400 

Ri 2 

Sc (Vgl. -20V) <10 

R1(Vgl.-20V) >10 

0.0015 DF 

mA 
mA 

yA/V 

MOhms 

yA/V 

A10hms 

EK 2 

Oc tode 

gs ̀h'9

a 

. 

9~ 

ei

f ~'~ 

Vf 6.3 V 

If . 0.2 A 

Indirect 

Frequency 

changer 

(all waves) 

Va . 200 r 250 

Vg3 + g5 50 

Vg2 200 

Rgl 0.05 

IB1 300 

Vg4 . -2 

V 

V 

V 

MOhm 

pA 

V 

Ia . 1 

Ig3 + g5 .. 1.1

Ig2 2.5 

Sc 550 
Ri 2 
Sc(Vg4. -25V)< 2 

Ri(Vg4. -25V)>10 

mA 

mA 

mA 

pA/V 

A10hms 

yA/V 

MOhms 

Va 100 

Vg3 + g5 . 50 

Vg2 100 

Rgl 0.5 

Igl 200 

Vg4 . -2 

V 

V 

V 

MOhm 

yA 

V 

Cag4 < 

Ia . 1 

Ig3 + g5 . 1 

Ig2 I.5 
Sc 550 

Ri . 1.2 

Sc(Vg4. -25V)< 2 

Ri (Vg4. -25V)>10 

0.07 pF 

mA 

mA 

mA 

pA/V 

MOhm 

yA/V 

MOhms 



0 

EK 3 

Octode 

9~ 9~'9 9i 

a ez

~f - fV'~~ 

Vf . 6. 3 V 

If 0.6 A 

Indirect 

Frequency 

changer 

Va 250 V 

Vg3 + g5 = 100 V 

Vg2 = 100 V 

Rg1. > 0.05 MOhm 

Vnsc _ 12 Veff 

Igl 300 pA 

Rk _ 190 Ohms 

Vg4 = -2.5 V 

Cag4 ~ 

Ia . 2.5 mA 

Ig3 + g5 : 5.5 mA 

Ig2 - 5 mA 

Sc 650 pA/V 

Ri = 2 MOhms 

Se(Vg4= -38V)>B.5 pA/V 

Ri (Vg4. -38V)> 10 MOhms 

0.07 pF 

EK 32 

Oc±ode 

9~93,9s 9 
a 9z 
1 .~. ( 

m k,gF

Vf ~ 6.3 V 

If ~ 0.2 A 

Indirect 

Frequency 

changer 

Va 250 V 

vg2 zoo v 
Vg3 + g5 50 V 

Rgl 0.05 MOlim 

Igl 300 NA 

Vgl > 15 Veff 

Vg4 -2 V 

Cag4 < 

Ia . 1 mA 

Ig3 + gs . o.s mA 

Ig2 . 2.5 mA 

Sc 550 yA/V 

Ri > 2 MOhms 

Sc (Vg4. -25V) ~ 2 pA/V 

Ri (Vg4= -25V)>10 MOhms 

0.1 pF 

EK 913 

Heptode 

Please refer to type 6 BE 6 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EL 2 

Output 
pentode 

~y gz

9i 
a 

f ~ k•9~ 

Vf 6.3 V 

If = 0.2 A 

Indirect 

Output 

amplifies 

class A 

Va -Vg2 = 250 V 
Rk = 485 Ohms 
Vgl = -18 Y 

Ia - 32 mA 
Ig2 = 5 mA 

B = 2.8 mp/V 

Ri = 0.07 MOhm 

Ra 8000 Ohms 

Wo(d = 30%) = 3.6 W 

Vi = 10 Yeff 

Ya = Vg2 = 200 V 

Rk = 480 Ohms 

Vgl = -14 V 

Ia = 25 mA 

Ig2 = 4 mA 

S = 3 mA/V 

Ri = 0.07 MOhm 

Ra = 8000 ONos 

Wo(d = 10%) 2.3 W 

Vi = 8.5 Veff 

Push-pull 

output 

amplifier 

class A B 

Ya = Vg2 = Z50 V 
Rk 305 Ohms 

Iao = 2 x 27.5 mA 

Ia max = 2 x 32.5 mA 

Ig2o 2 x 4.5 mA 

I62 max = 2 x 8 mA 
Ra _ 8000 Ohms 

Wo(dt = 1.4%) = 8 R 

Vi = 17 Veff 

Va = Yg2 =200 V 

Rk = 32D Ohms 

Iao = 2 x 21 mA 

Ia max = 2 z 24.5 mA 

Ig2o = 2 x 3.5 mA 

Ig2 max = 2 x 6 mA 

Ra = 9000 Ohms 

Wo(d = 1. 5%) = 5 W 
Vi = 14 Veff 

~ f~ ('~ (' (~ (' (~~ (' (~ (~ (I C) (~ ~~ (~ (I (I (~ O tl (I O C) t) O [~ L) (~ 



r ► ► ► , ► ► r ► ► ► ► ► ► ► ► ~ ► y ► ► ► ► r ► ~ 

EL 3 N 

Output 

pentode 

9z 
9' 

a 

f f k'9x 

Vf = 6.3 V 

If = 0.9 A 
Indirect 

Output 

amplifier 

class A 

Va Yg2 250 V 

Vgl = -6 V 
Rk = 150 Ohms 

Ia o 36 mA 

Ig2 = 4 mA 

S = 9 mA/V 

Ri = 0.05 MOhm 

Ra = 7000 Ohms 

Wo (d _ 10%) = 4:5 W 

Vi - 4. 2 Veff 

Push-pull 

output 
amplifier 

class A B 

Va = Vg2 250 V 

Rk = 140 Olvns 

Iao = 2 x 24 mA 
Ia maz = 2 x 28.5 Veff 

Ig2o = 2 x 2.8 mA 

Ig2 max = 2 x 4. 6 mA 

Raa = 0.01 MOhm 

Wo (d = 3. 1%) = 8.2 W 
Vi = 6.7 Veff 

EL 5 

Output 

pentode 

a 
9~ 

k9 f f a 

Vf = 6.3 V 

If= 1.3A 
Indirect 

Output 

amplifier 

class q 

Va = 250 V 

Vg2 = 275 V 

Vgl = -14 V 

Rk 175 Ohms 
Ia - 72 mA 

Ig2 = 7 mq 

S = 8.5 mq/V 

Ri = 0.022 MOhm 

Ra = 3500 Ohms 

Wo (dt = 10~) 8.8 W 

Vi = 9. i V 

Push-pull 

output 

amplifier 

class A B 

Va _ 250 V 
Vg2 = 275 V 

Rk = 120 Ohms 
Iao = 2 x 58 mA 
Ia max = 2 x 65 mA 

Ig2o = 2 x 6.25 mA 
Ig2 max = 2 x 10.5 mA 

Ra = 4500 Ohms 

Wo (d = 5. 190) = 19.5 W 

Vi = 12.5 Veff 

EL 6 

Output 

pentode 

7Z 9~ 

a 

k9~ 
f f 

Vf = 6.3 V 

If = 1 2 q 

Iadi rect 

Output 

amDlifi er 

class A - 

(continued) 

Va Vg2 = 250 V 
Vgl = -7 V 

Rk _ 90 Ohms 

Ia = 72 mA 

Ig2 = 8 mA 

S = 14. 5 mA/V 
Ri 0.02 MOhm 

Ra 3500 Ohms 

Wo (d = 1090) = 8 W 

V1 = 4.8 Veff 



TYPE 
CONNECTIONS DEATAR

APPLICATIONS OPERATING CHARACTERISTICS 

EL 6 

(continued) 

Push-pull 

amplifier 

class A B 

Va Vg2 = 250 V 

Rk = 90 Ohms 

Iao _ 2 x 45 mA 

Ia max =2 x 53 mA 

I g2o = 2 x 5.1 mA 

Ig2 max = 2 x 8.5 mA 

Raa = 5000 Ohms 

Wo (d = 2.2%) 14.5 W 

Vi , 7.3 Veff 

EL 11 

Output 

amplifier 

~ k,gj

a •~ 
{ { 

Vf 6.3V 

If = 0.9 A 

Indirect 

Output 

amplifier 

For further data please 

refer to type E L 3 (N) 

EL 12 

Output 

amplifier 

~ ~49e

a OO 

{ { 

Vf= 6.3V 

If= 1.2A 
Indirect 

Output 

amplifier 

class A 

Va = Vg2 = 250 V 
Vgl = -7 V 

Rk = 90 Ohms 

Ia 72 mA 

Ig2 8 mA 

S 15 mA/V 
Ri = 0.025 MOhm 

Ra _ 3500 Ohms 

Wo (d = 10%) 6 W 

Vi = 4.5 Veff 

Push-pull 

output 

amplifier 

class A B 

Va = Vg2 = 250 V 
Rk• = 90 Ohms 

Iao = 2 x 45 mA 

Ia max= 2 x 53 mA 

Ig2o = 2 x 5.1 mA 

Ig2 max = 2 x 8.5 mA 

Raa = 5000 Ohms 

Wo _ 14.5 W 

Vi(d = 2. 2~) = 7.3 Veff 

l ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f r 



EL 32 

Output 

amplifier 

y4's2 
e 

t ~'O'~ f
k,g~ 

Vf _ 6.3 V 

If : 0.2 q 

Indirect 

Output 

amplifier 

For further data please 

refer to type E L 2 

EL 33 

Output 

amplifier 

9z e. 
a 

Q•f ~ F 
m .y3 

Vf 6.3V 

if 0 9 A 

Indirect 

Outout 

amplifier 

For forther data please 

refer Lo type E L 3 

EL 34 

Output 

pentode 

gZ ~ 

0 

f 
~0~ f

9~ k 

Vf : 6.3 V 

If : 1.5 A 

Indirect 

Output 

amplifier 

class A 

(continued) 

Vb 265 V 

Va _ 250 V 

Rg2 = 2000 Ohms 

Vg3 = 0 V 

Vgl _ - 14.5 V 

Ia = 70 mA 

Ig2 10 mA 

S = 9 mA/V 

Ri = 0.018 MOhm 

Ra 3000 Ohms 

Wo (d = 10°k) 8 W 

Vi o 9.3 Veff 

Vb = Vg2 = 265 V 

Va = 250 V 

Vg3 = 0 V 

ygl = -13.5 V 

Ia 100 mA 

Ig2 14.9 mA 

S = 11 mA/V 

Ri = 0.015 MOhm 

Ra 2000 Ohms 

Wo(d = 10`k) - 11 W 

Vi _ 8.7 Veff 



TYPE 
CONNECTIONS DEATH 

APPLICATIONS OPERATING CHARACTERISTICS 

EL 34 

<ontinuod 

Push-pull 

output 

amplifier 

class A B 

Vb 375 

Rk _ 130 

Rg2 = 470 

Ian = 2 x 75 

Ia max : 2 x 95 

V 

Ohms 

Ohms' 

mA 

mA 

Ig2o = 2 x 11.5 mA 

Ig2 max = 2 x 22.5 mA 

Raa = 3400 Ohms 

Wo (d = 5 %) 35 W 

Vi _ 21 Veff 

Push-pull 

output 

amplifier 

class B 

Vb : 425 

Vgl = -38 

Rg2 : 1000 

Iao 2 x 30 

Ia max = 120 

V 

V 

Ohms' 

mA 

mA 

Ig2o - 2 x 4.4 mA 

Ig2 max = 2 x 25 mA 

Raa = 3400 Ohms 

Wo (d = 5 %) = 55 W 

Vi _ 27 Veff 

Vba = 800 

Vbg2 = 400 

Vgl = -39 

Rg2 = 750 

Iao : 2 x 25 

Ia max = 2 x 91 

V 

V 

V 

Ohm• 

mA 

mA 

Ig2o = 2 z 3 mA 

Ig2 max= 2 x 19 mA 

Raa a 0.011 MOhm 

Wo(d : 5 %) 100 W 

Vi _ 23.4 Veff 

EL 35 

Output 

pentode 

gi 9, 

a 

f •~• f 

,9a

Vf _ 6.3 V 

If = 1.35 A 
Indirect 

Output 

amplifier 

class A 

va = vgz : 25o 
Rk _ 180 

Vgl = -15.5 

Ia 72 
Ig2 8 

v 
Ohms 

V 

mA 
mA 

s 5 mNv 

Ri = 0.0155 MOhm 

Ra : 2500 Ohms 

Wo (d = 10%) 6 W 
Vi = 13 Veff 

f: 



! ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) 1 ) A ) ) 

EL 35 

Push-pull 

output 

amplifier 
class A B 

Va = Vg2 = 270 V 

Rk = 135 Ohms 

Iao = 2 x 67 mA 

Ia max = 2.x 70 mA 

Ig2o = 2 x 8 mA 

lg2 max = 2 x 12.5 mA 

Raa = 5000 Ohms 

Wo(d = 6 %) = 17 W 

Vi = 31 Veff 

Va = 360 V 

Vg2 = 270 V 

Rk = 250 Ohms 

Yao = 2 x 44 mA 

Ia max = 2 x 53 mA 

Ig2o = 2 x 4.3 mq 

Ig2 max = 2 x 8.8 mp 

Raa = 7000 Ohms 

Wo (d < 3 %) = 21 W 

Vi = 46 Yeff 

EL 37 

Output 

pentode 

9 °~ 

f . o . f

k 9 a 

Vf = 6.3 V 

If 1.4A 

Indirect 

Output 

amplifier 

class A 

Va = Vg2- 250 V 

Vgl = -13.5 V 

Rk = 120 Ohms 

Ia _ 100 mA 

Ig2 = 13.5 mA 

S = 11 mA/V 

Ri = 0.0135 MOhm 

Ra = 2500 Ohms 

Wo(d = 10%) 10.5 W 

Push-pull 

output 

amplifier 

class A B 

Va = Vg2 = 325 V 

Rk = 130 Ohms 

Iao = 2 x 77 mA 

Ia max = 2 x 90 mA 

Ig2o = 2 x 9.75 mA 

Ig2 max = 2 x 30 mA 

Raa = 4000 Ohms 

Wo(d = 4.4%) = 35 W 

Vi = 21.5 Veff 

Va = Vg2 = 250 V 

Rk _ 130 Ohms 

Iao = 2 x 59 mq 

Ia max = 2 x 68 mA 

Ig2o = 2 x 7.5 mA 

Ig2 max = 2 x 18 mA 

Raa = 4000 Ohms 

Wo(d = 2.25%) 20 W 

Vi = 14.5 Veff 

'Common screen grid resister 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EL 38 

Line 

time 

base 

output 

pentode 

a~'~ ~ A
~•(,• 

f\ f 

93 k 

Vf , 6. 3 V 
If = 1.4 p 

Indirect 

Typical 

characteristics 

Va = 600 V 

vgz = 40o v 
Vg3 c 0 V 

Vgl = -22 V 

Ia = 42 mA 

Igz = s ma 
S = 7 mq/V 

Ri - 0.043 MOhm 

Va = 250 V 

Vg3 = '0 V 

Vg2 = 250 V 

Vgl = -7 V 

Ia _ 100 mA 

Ig2 = 13 mA 
S = 14.3 mA/V 

R1 = 0.021 MOhm 

EL 41 

Output 

pentode 

9= 

I~ , 

~ ~• ~~ 
f -•f 

Vf = 6.3 V 
If 0. 71A 

Indirect 

Output 

amplifier 

class A 

Va Vg2 250 V 

Rk z 170 Ohms 

Ia _ 36 mA 
Ig2 = 5.2 mA 

S = 10 mp/V 

Ri _ 0.04 MOhm 

Ra = 7000 Ohms 

Wo (dt = 10'k) = 3.9 W 
Vi = 3.8 Veff 

Push-pull 
amplifier 
c less A B 

Va : VB2 = 250 V 

Rk 85 Ohms 
Raa = 7000 Ohms 

Ieo _ 2 x 36 mA 
Iamax = 2 x 39.5 mA 

Ig2o = 2 x 5.2 mA 

Ig2 max = 2 x 8 mA 

Wo (d c 4.67,) 9.4 W 

Vi _ 5.6 Veff 

EL 42 

Output 

pentode 

9z

~~ 
C :j 

f " f 

Vf = 6.3 V 
If 0.2 A 

Indirect 

Output 
emP lifier 

class A 

va = vgz = 225 v 
Rk - 360 Ohms 
Ia 26 mA 

Ig2 4. 1 mA 

S = 3.2 mglV 

Ri - o. ds MOnm 

Ra - 9000 Ohms 
Wo (d _ 12%) : 2.8 W 

V1 = 8 Veff 



Va = Vg2 = 200 V 

Rk _ 360 Ohms 

R1 = 0.09 MOhm 

Ra = 9000 Ohms 

Output 

amplifier 
class A 

Ia = 22.5 mA 

Ig2 3.5 mA 

5 = 3.2 mA/V 

Wo(d = 11%) 2.1 w 
V1 c 6.8 Veff 

Ya = Vg2 = 250 V Ig2o - 2 x 3.2 mA 

EL 42 
Rk = 310 Ohms 

Raa = 0.015 MOhm 

Ig2 max = 2 x 6.7 mA 

wo (dt = 5.5%) = 7 W 

Ieo = 2 x 20 mA Vi = 12.5 Veff 

Push-pull 

amplifier 

class A B 

Ia max : 2 z 21.5 mA -

ya = Vg2 , 200 V 
Rk = 310 Ohms 

Raa = 0.015 MOhm 

Ig2o = 2 x 2.6 mA 

Ig2 max = 2 x 5.6 mA 

wo (dt = 5.5%) = 4.1 w 
Ieo = 2 x 16 mA Vi = 9.6 Veff 

Ia max , 2 x 17 mA 

Va = 400 V Ig2o = 2 x 5.5 mA 

Push-pull 

output 

ampllfier 

Vg2 = 425 V 

yg3 = 0 V 

Rk = 315 Ohms 

Iao = 2 x 45 mp 

Ig2 max = 2 x 19 mA 

Raa = 9000 Ohms 

Wo (d = 10%) _ 30 w 
Vi = 25 V 

•4~ ~' class A B 
EL 50 9x 

Vf > 6.3 Y Ia max = 2 x 52.5 mp 

If 1.35 A 
ya , 800 V Ig2o = 2 x 1 mA 

( k,m Indirect Push-pull 

output 

Vg2 = 400 V 

Vg3 = 0 V 

Ig2 max: 2 x 24 mq 

Raa = 18000 Ohms 

Output 

pentode 

amplifier 

class B 

Vgl = -40 V 

Iao~ = 2 x 15 mA 

Wo (d _ 6.6%) = 80 w 

Vi = 28 V 
Ia max r 2 x 70 mA 

~ (continued) 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EL 50 

(continued) 

Push-pull 

output 
amplifier 

class B 

Va = 400 V 

VB2 : 425 V 

vg3 _ o v 
VB1 : -35 V 

Ieo : 2 x 25 mA 

Ia max : 2 a 95 mA 

Ig2o = 2 x 2.5 mA 

Ig2 max = 2 x 22 mp 

Raa s000 ohms 
Wo(d - 3.4%) - 50 W 

V1 _ 25 Veff 

EL 51 

Output 

pentode 

~ 
4'9. y, 

i ( k9a 

Vf = 6.3 V 

Ifn 1.9A 

Indirect 

Push-Pull 

output 

amplifier 

class AB 
~ 

Va : Vg2 : 500 V 

~ = 100 Ohms 

Iao : 2 x 87 mA 

Ia max : 2 x 110 mA 

Ig2o 2x 13 mA 

Ig2 max = 2 x 23 mA 

Raa : 4800 Ohms 

Wo(d 5 %) : 67.5 W 

V1 = 19 Veff 

Push-pull 

output 

amplifier 

class 6 

Va : 750 V 

RB2 = lamp 550V/68 W 

Vgl = -40 V 

Iao , 2 x 40 mA 

Ia max : 2 x 145 mA 

IB2o , 2 x 7.5 mA 

Ig2 max = 2 x 30 mA 

Wo(d : 5 %) = 140 W 

V1 : 28.5 Veff 

EL 60 
Output 

pentode 

4 

~ ~ 0 ~ 
Y~ 

k 

r l 

Vf = 6.3 V 

If : 1.5 A 
Indirect 

Output 

amplifier 

For further data please 

refer to type E L 34 

EL S1 

Line time 
base output 
pentode 

( ~ 
a~ I c' 

k ~~°~ 
~09~ 
,: 9j

Vf : 5.3 V 

If : 1.05 A 

Indirect 

Typical 

characteristics 

Va = Vg2 : 250 V 

VB3 - 0 V 

Vgl : -38.5 V 

Is = 32 mA 

Ig2 : 2.4 mA 

S = 4.6 mA/V 

Ri = 0.015 MOhm 

r ( i w ( (~ (' (, (, (~ (1 (, (, ( (~G.~tIC>~I Cf)C)C)C.I[)bQ ., J 



r ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ! ) ) 

EL 82 
Frame and 

audio 
output 
pentode 

of . s. 3 v 
If 0.8 A 

Indirect 

oatput 
amplifier 

cl ass A 

For further data please 
refer to Lype PL 82 

EL 83 
Video 

output 

pentode 

f f a, 

A ~ kO , 
9x 

of . s. 3 v 
If .0.71 A 

Indirect 

TYP ical 

characterictics 

Va = Vg2 . 250 V 

Vg3 0 V 

Vgl = -5.5 V 

Ia 35 mA 

Ig2 = 5 mA 

S = 10 mA/V 

Ri = 0.13 140hm 

EL 84 

Output 

pentode 

f f ~~ 

~,O 

s 
~ ~~ 

. . gi

Vf 6.3 V 

If = 0.76 A 

Indirect 

Output amplifier 

class A 

Va = Vg2 250 V 

Vgl -7.3 Y 

Rk 135 Ohms 

Ra . 5200 Ohms 

Iao = ~ 48 mA 

Ia max = 49.5 mA 

Ig2o = 5.5 mA 

Ig2 max= 10.8 mA 

Wo(d 10%)•5.7 W 

Vi = 4.3 Veff 

Va = Vg2 = 250 V 

Vgi : -8.4 V 

Rk = 210 Ohms 

Ra _ 7000 Ohms 

Iao = 39 mA 

Ia max 38.8 mA 

Ig2o 4.1 mA 

Ig2 max. 8.5 mA 

Wo (d 10%)=4.2 W 

VS 3.5 Veff 

Output 

amplifier 

clasa8 

(continued) 

Va Vg2 250 V 

Vgl -11.5 V 

Raa = 8000 Ohms 
Iso = 2 x 10 mA 

Ia max 2 x 37.5 mA 

Ig2o 2 x 1.1 mA 

Ig2 max 2 x 7.5 mA 

Wo (d 3%) • 11 W 
Vi 8 Veff 



TYPE BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EL 84 

(continued) 

Output 

amplifier 

class A.B. 

Va Vg2 = 250 V 

Rk = 130 Ohms 

Raa . 8000 Ohms 

Iao = 2 x 31 mA 

Ia max 2 x 37.5 mA 

Ig2o : 2 x 3.5 mA 

Ig2 max = 2 x 7.5 mA 

Wo (d 3%)- 11 W 

Vi = 8 Veff 

EL 90 

Output 

pen tade 

Please refer to type S AO 5 

EL 91 

Output 

pentode 

1 1 

k'B+ • • 9i• 

~ 

•~ 

of = s. 3 v 
If = 0.2 A 

Indirect 

Output 

amplifier 

class A 

Va . Vg2 250 V 

Rk 680 Ohms 

Ia = 16 mA 

Ig2 2.4 mA 

s = z. S mNv 

Ri = 0.13 MOhm 

Ra = O.O1S MOhm 

Wn (d > 10%). 1.4 W 

Vi = 5.3 Veff 

Push-pull 

amplifier 

class A g 

Va Vg2 = 250 V 

Rk 500 Ohms 

Iao = 2 x 11 mA 

Ia max = 2 x 12.8 mA 

I g2oe 2x1.6 mA 

Ig2 max . 2 x 4.1 nul 

Raa 0.024 MOhm 

Wo (d = 3.2%)c 4 W 

Vi 12 Veff 

1 f ( i ( ( ~ ( ( 1 ( i ~ f 1 t ( ~ 
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EM 1 

Tuning 

indicator 

~ 
a,0 

B 

~ r

k 

Vf = 6.3 V 

If= 0.2A 

Indirect 

Tuning 

indicator 

Vh = V1 = 250 V 

Ra = 2 MOhm 

I1(Vg s OV)=0.13 mA 

Ia(Vg • OV)=95 pA 

Vg 0 V (-~= 16°) 

Vg = -5 V(•a = 90°) 

Vb + V1 200 V 

Ra = 2 MOhms 

I1(Vg = OV)•0. 13 mA 

Ia(Vg ~ OV)s 75 pA 

Vg = 0 V (-. = 16°) 

Vg -4 V(.~ . 90°) 

EM 4 

Tuning 

indicator 

with two 

sensitiv- 
i ties 

1 

arOz

9 

i f 

D 

kg 

Vf s 6.3 V 

If = 0.2 A 

Indirect 

Tan ing 

indicator 

Vb = V1 250 V 

Ral Ra2 1 MOhm 

I1(Vg = 0 V}s 25 mA 

Vg . 0 V (~ 1=~2. 90°) 

Vg = -5V(-. 1+ 5°) 

Vg =-16V (-< 2= 5°) 

Vb . V1 200 V 

Ral Ra2 = 1 MOhm 

I1(Vg OV)= 1.4 mA 

Vg = 0 V (+. 1=-•2: 90°) 

Vg =-4. 2V (-•1 5°) 

Vg = -12. 5(^<2 = 5°) 

Vb = V1 = 100 V 
Ral = Ra2 s 1 MOhm 

I1(Vg = 0 V)=0.4 mA 

Vg = 0 V (-Y 1- 2= 90° ) 

Vg s -2.5 V (°<1 = 0°) 

Vg s -8 V (~ 2 0°) 

EM 34 

Tuning 
indicator 
with two 
sensi tiv- 

ities 

s 

a„D~ 
i 

~ 

~ 

k9~ 

i

Vf= 6.3V 

Ifs 0.2 A 

Indirect 

Tuning 

indicator 

For further data please 

refer to type E M 4 



TYPE 
CONNECTIONS DEATH 

APPLICATIONS OPERATWG CHARACTERISTICS 

E1~I 80 
Tuning 

indicator 

x,wO•`o 

o ~ 

Vf = 6.3 V 

If , 0.3 A 

Indirect 

Tunin g 
indicator 

vn , v1 , 25o v 
Ra 0.5 MOhm 

Rg 3 MOhms 

I1 . 2.0 mA 

vg . -lv (•~ . s°) 
Vg . -16V(x . 500) 

Ia (Vg: -1V) • 0.4 mA 
Ia (Vg• -16V) ,0.01 mq 

~!'~ EQ 80 

Ennende 

~ 

f e 

k9~ ~ 9. 

~ ~•••~ k•~ 
9~9 96 9e 

Vf • 6.3 V 

If 0.2 A 
Indirect 

F. M, detector 

and limiter 

Vb 250 V 

Vg2 + B4 + g6 20 V 

Vg3 -4 V 

Vig3 12 Veff 

Vg5 -4 V 

Vi gS 12 Veff 

0 (Vig3 , Vi 85).90°

Cagl < 

Cag3 < 

Cagy < 

Ra 0.47 MOhm 

Ia 0.28 mA 

Ig2 + g4 + g6 1.5 mq 

Ig3 0.09 mA 

Ig5 0.03 mA 
Ri 5 MOhms 

0.4 pF 

0.15 pF 

0.35 PF 

EY 51 

High 

tension 

rectifier 

f,k f 

Vf , 6.3 V 

If 0.09 A 

Indirect 

Rectifier at SOc/s 

with sinusoidal 

input voltages 

Vtr , max 5000 Veff 

Io •max 3 ntA 

C filt max 0.1 pF 

Rt , 0.1 MOhm 

Rectifier at 10 t o 
500 Kc/s with 

sinusoidal input 

voltages 

Va invp , max 17 kV 

Io me.x 3 mA 

C filt max 0.01 pF 

Rt , min 0. 1 MOhm 

E.H.T. Dulse 

rectifier 

Va invp max 17 kV 

Io . max 0.35 mA 

•Max pulse duration 

between 2 pulses with 

Iop , max 80 mA• 

C filt , max 5000 pF 

'~ % of the time 

a max of 5 ,u sec 

1 1 ( ( t 1 ~' ~~ 1 ~ ( ' ~) ~) G ~~ ~' ~ ~ ~ ~~ ~~ ~: ~> O (~ (f ~) (' 



EY 80 

Diode 

I f c. 

k c. 

Ic. ' c. 

c̀~•

Vf 6.3 V 

If . 0.9 A 

Indirect 

Booster 

diode 

Va inv = max 4 kV* 

Ia = max 180 mA 

Iap = max 400 mA 

C filt = 4 pF` 

'Max pulse duration 

cycle with a maximum 

Vfkp = max 650 V 

(100 veff ~ 500 VDC) 

cathode positive 

18 % of a 

of 18 p sec 

EY81 
Booster 

diode 

Vf= 6.3V 

If . 0.8 A 

Indirect 

Booster For further data please 

refer to type P Y 81 

EY 82 - 

Half-wave 

rectifier 

i 1 °~ 
k ~~ 

ic~ 
i.c. 

~c. 

Vf . 6.3 V 

If 0.9 A 

Inda rect 

Rectifier 

two tubes in a 

full-wave circuit 

Vtr = 2 x 280 Veff 

Io = 300 mA 

Vo = 280 V 

C filt 60 pF 

Rt _ 2 z 53 Ohms 

EY 84 

Ifalf wave 

rectifier 

!~, 
°Y t i i.c 

k ;~ 
is :~ a ;c

ic. • ia 

Vf . 6.3 V 

if 1.0 A 

Indirect 

Rectifier 

two tubes in a 

full wave circuit 

Vtr = 2 x 625 Veff 

Vo = 635 V 

Io max 250 mA 

C filt(f= 50c/s)=16 pF 

C fil t(f=1600c/s)=0.5 jtF 

Rt 2 x 250 Ohms 

Vtr = 2 x 500 Veff 

Vo = 500 V 

Io = max 300 mA 

C filt(f = SOc/s)=16 pF 

C fil t(f=1600c/s)=0.5 NF 

Rt = 2 x 150 Ohms 

EY 86 
Single anode 

rectifier 

for 

T. V. rece fivers 

°9' Ik f ik 

f ' ' ( 

(k • •fk 

Vf = 5.3 V 

If = 90 mA 

Limiting values 
Vf = min 5.5 V 

Vf = max 7,5 V 

Va invp max 27.5 kV 

Io = max 1 mA 

Iop = max 25 mA 



0 
TYPE BASE 

CONNECTIONS 
HEATER 
DATA 

AppLICATIONS OPERATING CHARACTERISTICS 

EY 91 

Half-wave 

rectifier 

f 

k 
~ 

d 

Vf = 6.3 V 

Zf = 0.42 A 

Indirect 

Half-wave 

rectifier 

Vtr = max~250 Veff 

Io = max 75 mA 
Vfk = max 300 V 

C filt = max 32 iuF 

Rt = min 100 Ohms 

C filt = 16 ,uF 

Rt = min 50 Ohms 

Vtr = max 200 Veff 

Io max 75 mA 
Vfk = max 300 Y 

C filt = max 32 NF 

Rt = min 70 Chms 

C filt = 16 iuF 

Rt = min 30 Ohms 

EZ 2 

P'ull wave 

rectifier 

a a 

f t k 

Vf = 6.3 V 

If = 0.4 A 

Indirect 

Full-wave 

rectifier -

Vtr = 2 x 350 Veff 

Io = max 60 mA 

Vfkp max 500 V 

C filt = max 16 ~uF 

Rt = 2x 500 Ohms 

Vtr -_ 2 x 300 Veff 

Io c max 60 mA 

Vfkp = max 500 V 

C filt = max 32 n~F 

Rt , 2 x 500 Ohms 

EZ 4 

Full-wave 

rectifier 

a~a' 

~ t k 

Vf _ 6.3 V 

If : 0.9 A 

Indirect 

Full-wave 

rectifier 

Vtr = 2 x 400 Veff 

Io = max 175 mq 

Vfk _ 0 V 

C fil.t = max 16 .uF 

Rt = 2 x 300 Ohms 

Vtr = 2 x 350 Veff 

Io max 175 mA 

Vfk = 0 V 

C filt c max 16 ~uF 

At 2 x 250 Ohms 

Vtr = 2 x 300 Veff 

Io _ -max 175 mA 

Vfk : 0 V 

C filt = max 32 iuF 

Rt = 2 x 200 Ohms 
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N 

EZ 35 

Full-wave 

rectifier 

' 
a ,Q. 
f

k

Vf . 6.3 V 

If = 0.6 A 

Indirect 

Full-wave 

rectifier 

Vtr = 

Io = 

Vfkp = 

max 2 x 325 Veff 

max 70 mA 

350 V 

C filt _ max 16 

Rt = 2 x 350 

~uF 

Ohms 

EZ 4U 

Full-wave 

rectifier 

i<. 

a 
'• •' 

a '..' k 

f f 

Yf = 6.3 V 

IP c 0. 6 A 
Indirect 

Full-wave 

rectifier 

Vtr = 

Io = 

Vfkp= 

max 2 x 350 Yeff 

max 90 mA 

max 500 V 

C filt a max 50 

Rt= min 2 z 300 

/uF 

Ohms 

Vtr n 

Io = 

Vfkp= 

max 2 x 300 Veff 

max 90 mA 

max 500 V 

C filt . max 50 

Rte min 2 x 215 

,uF 
Ohms 

Vtr . 

Io : 

Vfkp= 

max 2 x 250 Veff 

max 90 mA 

max 500 V 

C filt . max 50 

Rtc min 2 x 125 

~uF 

Ohms 

EZ 41 

Full-wave 

rectifier 

a 

a •, ,' k 
f f

Vf : 6.3 V 

If = 0.4 A 

Indirect 

Full-wave 

rectifier 

Vtr . 

Io = 

Vfk = 

maz 2 x 250 Veff 

max 60 mA 

max 350 V 

C filt . 32 

Rt = 2 x 300 

C filt = 16 

Rt = 2 x 250 

C filt = 8 

Rt , 2 x 150 

NF 

Ohms 

~uF 

Ohms 

~uF 

Ohms 

EZ $~ 

Full-wave 

~ rectifier 

ff 

kOa, a 

Vf . 6.3 V 

IIndirect 

A Full-wave 
rectifier 

For further data please 

refer to type E Z 40 



TYPE 
CONNECTIONS DEATA 

APPLICATIONS OPERATING CHARACTERISTICS 

EZ 90 
Ful]-wave 

rectifier 
please refer to type 6 X 4 

Full-wave 
Vtr = 2 x 500 Veff 

rectifier Io = max 125 mA C filt = 60 

Rt min 2 x 150 

,uF 

Ohms 
Vtr = 2 x 350 Veff 

GZ 32 C filt 32 ,uF 
a Io = max 250 mA 

Rt min 2 x 100 Ohms 

®a 
If 2 A 

(condenser input) 

Vtr 

Io 

= 

= 

2 x 300 

max 300 

Veff 

mA 

C filt 15 

Rt min 2 x 50 

.uF 

Ohms 
,k Indirect 

Full-wave Vtr = 2 x 400 Veff 

rectifier Full-wave 

rectifier 
Io max 250 mA 

L 10 H 

Vtr = 2 x 400 Veff 
(choke input) Ic = max 300 mA L 10 H 

Vtr 

Io 

= 2 x 500 

max 200 

Veff 

mA 

C filt + max 60 

Rt • min 2 x 150 

pF 

Ohms 
GZ 34 

Vtr = 2 x 400 Veff C filt max 60 ,uF Full-wave a 
=0= rectifier Io • max 250 mA Rt min 2 x 100 Ohms 

Ful]-wave Vf = 5 V 
Vtr = 2 x 350 Veff C filt =max 50 ,uF i<. If 1.9 A 

(cond ensor input) 
rectifier ,k 

Indirect Io max 250 mA Rt = min 2 x 75 Ohms 

Vtr 

Io 

2 x 300 

max 250 

Veff 

mA 

C filt max 60 

Rt = min 2 x 50 

yF 

Ohms 

C 



GZ 34 Full-wave 

rectifier 

(choke input) 

Vtr = 2 x 500 Veff 

Io =. max 250 mA 

L 

Rt 

filt 10 H 

0 Ohm 

Vtr 2 x 400 Veff 

Io ,max 250 mA 

Vtr = 2 z 350 Veff 

Ic • max 250 mA 

Vtr 2 x 300 Veff 

Io = max 250 mA 

HCH 81 of . 1 z. s v 
Triode If 150 mA 

Frequency 

heptode Indirect changer 
Please refer to type U C H 81 

Va = Vg2 100 V Ig2 = 2.5 mA 

HL 94 1 t 
9 

Vf 30 V 

Typical 

characteristics 
Vgl 

Ia 

-7 V 

43 mA 

S 

Ri 

9 

0.02 

mA/V 

MOhm 

•' 
If 150 mA Va Vg2 = 100 V Ra 2400 Ohms Output ~ ' 

~ 
~ Indirect 

pentode k ~ a Output Vgl -7 V Wo (d • 10%)=1.9 W 

amplifier 

class A 

Ia 

Ig2 

43 mA 

2.8 mA 

Ri 4 Veff 

KB 2 d' Vf 2 Y Vd max • 125 V Vfk = max 50 V 

Double 

diode 

d 

i f 

k,m If 95 mA 

Indirect 

Detector, A.V.C. Id max 0.5 mA Rfk = max 0.02 MOhm 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

KBC 1 

Double 

diode 

triode 

9 dz 

T~d 

J .f 

Vf 2 V 

If +0.115 A 

Direct 

Typical 

characteristics 

Triode 

Va 135 V 

Vg = -4,5 V 

Ia 2.5 ntA 

section 

S = 1 nlA/V 

Ri = 0.016 MOhm 

~ = 1S 

Va 90 V 

Vg = -3.4 V 

Ia = 1 mA 

S = 0.7 mA/V 

Ri = 0.023 MOhm 

p 15 

A.F. amplifier 

Vb = 135 V 

Vg -2 V 

Ra - 0.2 MOhm 

Ia = 0.35 mA 

Vo 

Vi 
12.5 

Vb 90 V 

Vg = -2 V 

Ra = 0.2 MOhm 

Ia = 0.19 mA 

Vo 

Vi 
I1 

Detector and 

A.V.C. 

Diode section 

Vdl = Vd2 = max 125 V 

Idl + Id2: max 0.2 mA 

Vdl Vd2 (Idl +Id2 = 

+ 0.3 pA) = max -0.4 V) 

KC.1 

Triode 

g 

a 

~ 
f f 

Vf = 2 V 

If S5 mA 

Direct 

TYPical 

ch ara,cteri stics 

Va = 135 V 

Vg = -1.5 V 

Ia + 1.2 mA 

S = 0.6 mA/V 

Ri = 0.04 MOhm 

= ~ 24 

Va = 90 V 

Vg = -1.5 V 

Ia 0.3 mA 

S = 0.4 mA/V 

Ri = 0.06 MOhm 

u 24 

(' ~' (' f t ( t (~ (~ (~ (~ (~ C- C~ C' (~ ~' (~ 
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KC 1 
A.F. amplifier 

Vh 

Vg 
Ra 

= 

= 
• 

1'15 

-0.75 

0.2 

V 

V 

MOhm 

Ia 0.32 

Vo 

Vi 18.5 

mA 

Vb 

Vg 

Ra 

= 

= 
90 

-0.75 

0.2 

V 

V 

MOhm 

Ia 0.17 

Vo 

Vi 15.2 

mA 

Va = 135 Y S = 2.5 mA/V 

KC 3 - 9 Vg, _ -2.8 V Ri 0.0115 MOhm 

a 
Vf 2 V 
If - 210 mA 

Typical Ia = 3 mA ,u 25 

Va 90 Y S 2.2 mA/V Triode Direct 
characteristics 

f f

Vg = -1.5 V Ri = 0.01 MOhm 

Ia 2 mA ,u = 25 

Va • 135 V S 1.4 mA/V 

Vg = -1.5 V Ri - 0.0215 MOhm 
Typical Ia 2.2 mA u 30 

KC 4 characteristics 
Va - 90 V S • 0.8 mA/V 

9 Vg = -1.5 V Ri 0.0375 MOhm 

a 
Vf = 2 V Ia 0.5 mA ,u 30 

Triode m 
If 0. 1 A 

Direct Vb = 135 V Ia 0.32 mA 
f f Vg _ -1.5 V Vo 

Ra = 0.2 MOhm Vi 21.5 

A.F. amplifier 
Vb 90 V Ia 0.15 mA 
Vg = - 1. 5 V Vo 

Ra 0.2 MOhm Vi - 18.5 



TYPE CONNECTIONS HDATA 
APPLICATIONS OPERATING CHARACTERISTICS 

KCH 1 

Triode 

hexode 

!y 
9Y 9z9 9T 93

~a, 

f I

Vf 2 V 

If • 0.18 A 

Direct 

Frequency 
changer 

Va 135 V 

Vg2 + g4 = 55 V 

Rg3 + gT •0.025 MOhm 

Ig3 280 pA 

RaT 0.022 MOhm 

IaT • 3 mA 

Vgl = -0.5 V 

Ia . 1 mA 

Ig2 + g4 1.2 mA 

Sc 325 pA/V 
Ri 1.5 MOhm 

Sc(Vg1. -8V). 3 ,uA/V 
RS (Vg 1• -8V)> 10 MOhms 

= 
Va 90 V 

Vg2 + g4 • 55 V 

Rg3 + gT •0.025 MOhm 

Ig3 280 }rA 
ftaT = 0.022 MOhm 

IaT 2 mA 

Vgl = -0.5 V 

Cagl < 

. 
Ia 1 mA 

Ig2 + g4 1.2 mA 
Sc 320 pA/V 

Ri . 0.7 MOhm 

Sc(Vgl. -8V)= 3 pA/V 

Ri (Vgl. -8V)> 4 MOhms 

6.05 pF 

KDD 1 

Twin 

output 

triode 

~ 9 

a ~i a,

T'LV_-''~'̀!}

f (' 

Vf • 2 V 
If = 0.22 A 

Direct 

Push-pull 

output 
amplifier 

class 8 

Va = 135 V 
Vg = 0 V 

Iao 2 x 1.5 mA 

Ia max . 2 x 14 mA 
Raa = 0.01 MOhm 

Wo max (d 10~). 2 W 
= 

Va 90 V 

Vg 0 ~ V 
Iao 2 x 0.8 mA 

Ia max • 2 x 8.5 mA 

Raa 0.01 MOhm 

Wo max (d 10%)•0.72 W 

( ' (' ~ l t ( t ~I ( l (_ ~' ~' f' ~~ ~' ( ~; ~' L l F ~' 
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Va Vg2 • 

Vg3 • 

Ia. - 

135 

0 

2 

V 

V 

mA 

S = 650 ,uA/V 

Ri 1.3 MOhm 

S (Vg 1. -13.5V).6.5 pA/V 

Ig2 0.9 mA R1(Vg 1• -13.5V)>10 MOhms 
KF 3 

~4yj~ 

TAW" 

90 

Vf . 2 V 

If = 45 mA 

Direct 

R.F. of I.F. 

amP]ifier 
Vgl . -0.5 V 

Va . VB2 90 V S 

< 

500 pA/V 

f f Vg3 0 V Ri 2 MOhms 

Variable Ia - 1 mA S (Vg l• -9V)• 5 pp/V 

mu Ig2 = 0.3 mA Ri (Vg I= -9V)>10 MOhms 

pentode Vgl = -0.5 V 

Cagl < O.00S pF 

Va = Vg2 = 135 V IH2 . 1 mA 

Vg3 - 0 V S 0.8 mA/V 

Vg1 = -0.5 V Ri = 0.8 MOhm 

KF 4 

R.F. or I.F. 

amplifier 
Ia 2.5 mA 

Va Vg2 = DO V Ig2 0.4 mA 9,Y 9 

m~ gJ

Vg3 

Vgl 

0 

-0.5 

V 

V 

S ~ 

R1 

0.7 

0.9 

mA/V 

MOhm 

~ ( Ia . 1.2 mA 
Pentode 

Vf = 2 V Cagl < 0.008 pF 

1 t' . 65 mA 
Vb 135 V Ia = 0.3 mA 

Direct 
A.F. amplifier Vgl • - L 5 -V Ig2 = 0.11 mA 

Ra . 0.32 MOhm Vo 

Rg2 0.54 MOhm V1 = 72 



TYrs BASE 
CONNECTIONS 
4. ~ 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

KF 4 
A.F. amplifier 

Vb = 90 V 

Vgl _ -1.5 V 

Ra = 0.32 MOhm 

Rg2 = 0.4 - MOhm 

Ia = 0.18 mA 

Ig2 = 0.1 mA 

Yo 

Vi 52 

KH 1 

Variable 

mu 

hexode 

~~ 9 9. 

T~90 

f f 

Vf = 2 V 

If =0.135 A 

Direct 

Modulator 

with 

oscillator 

Va = 135 V 

Vg2 Vg4 = 60 V 

Rg3 0.5 MOhm 

Vosc 10 Veff 

Vgl = -1.5 V 

Ia - 1 mA 

lg2 • g4 = 1.1 mA 

Sc 450 }tA/V 

Ri 1 MOhm 

Sc (Vgl• -SV)=4.5 pA/V 

Ri(Vgl= -8V) > 10 MOhms 

~ 
R.F. or I.F. 

amplifier 

= Va 135 V 

Vg2 Vg3 = 60 V 

Vg4 0 V 

Vgl -1.5 V 

Ia = 2 mA 

Cagl < 

Ig2 ~ g3 • 0.95 mA 

S 1.4 mA/V 

Ri 1.3 MOhms 

S (Vgl• -7. 5V)=14 ,uA/V 

Ri(Vg1= -7. 5V)>10 MOhms 

0.002 pF 

KK 2 

Oc tode 

39"9~.9s g, 

m~92 
- x,96 .t 

Vf 2 V 

If • 0.13 A 

Direct 

Frequency 

changer 

Va Vg2 135 V 

Vg3 + g5 = 45 V 

Vgl = 0 V 

Vosc = 8.5 Yeff 

Rgl = 0.050 MOhm 

Vg4 - -0.5 V 

Ia = 0.7 mA 

Ig2 2.2 mA 

Ig3 + g5 1 mq 

Sc 0.27 mq/V 

Ri = 2.5 MOhms 

Sc(Vgl= -11V)=2.7.uA/V 

Ri(Vg4= -11V)> 10 MOhms 



KK 2 
Frequency 

changer 

Va . YgS 

Vg3 + BS = 

Vgl = 

Vosc = 

Rgl 

Vg4 

Ia 

90 

45 

0 

8.5 

0.05 

-0.5 

0.7 

V 

Y 

Y 

Veff 

MOhm 

Y 

mA 

Cag4 < 

Ig2 

I63 + 

Sc 

Ri 

Sc(Vg4= 

Ri(Vgl= 

0.07 DF 

1.6 mq 

g5 = 1 mA 

= 0.27 mA/V 

= 2 MOhms 

-11V)< 2.7 pA/V 

-11V) > 10 MOhms 

Ya = Vg2 = 135 V Ri 0.13 MOhm 
KL 4 vgl = -5 V Ra 0.019 MOhm 

Ia 6.5 ntA Wo(d 10%) =0.44 W 

"_~~~e(~ 

I g2 I. 1 mA Vi = 3.3 Ve f f 

Output 
}9/y=~_ 

e 

Y~Y 

Vf 2 V 

If 0.15 A 

Output 

amplifier 
S 2.1 mA/V 

pentode '/fie 'r Direct class A Va Vg2 90 Y Ri 0.150 MOhm 

Vgl -2.6 V Ra 0.019 MOhm 

Ia 4.7 mA Wo(d = 10%) = 0.16 W , 

Ig2 0.6 mA Vi • 1.9 Veff 

S = 1.8 mA/V 

Va Vg2 135 V Ri 0.135 MOhm 

Vf 2 V Output Vgl = -6,5 V Ra 0.016 MOhm 

KL 5 If . 0.1 A amplifier Ia = 8.5 mA Wo(d • 10~) • 0.52 W 

~
9/
~z{_"7~~~~[} e Direct class A IB2 1.5 mA Vi 4.8 Veff `~ Y

S 

a 

1.7 mA/V 
Output 

pentode 

_t~, f
(continued) 



TYPE 
CONNECTION$ HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

KL 5 

Output 

amplifier 

class A 

Va VB2 = 90 V 

VB1 = -4 V 

Ia = 4.8 mA 

IB2 0.9 mA 

S = 1.4 mA/V 

Ri = 0.180 MOhm 

Ra 0.019 MOhm 

Wo(d = 10%) = 0.2 W 

Vi = 2.6 Veff 

Push-Dull 

output 

amplifier 

class B 

Va VB2 135 V 

VB1 = -12 V 

Iao = 2 x 2 mA 

Is max = 2 z 6.25 mA 

I82o = 2 x 0,35 mA 

IB2 max 2 x 2.4 mA 

Ra 0.025 MOhm 

Wo(d • 7%) = 1.05 W 

Vi = 8.7 Veff 

Ye YB2 90 V 

VB1 -8.5 Y 

Iao = 2 x 1 mA 

Ia max =L x 3.6 mA 

T B2o = 2 x 0.1 mA 

IB2 max = 2 x 1 mA 

Ra 0.025 MOhm 

Wo (d 3.8%) 0.35 W 

Vi = 6.5 Veff 

P~C 
80 

Triple 

diode 

triode 

Vf = 9.5 V 

If 0.3 A 

Indirect 

typical 

characteristics 

Trlode Section 

Please refer to type UABC 80 

Diodes for 

AN/NA1, video 

and audio 

detection 

Please refer to type EABC 80 

1 1 ( l ( 1 
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PC 93 

U.H.F. 

triode 

1 ( k 

oOg 

~ ~ 

Vf= 5V 

If 0.3 A 

Indirect 

Typical 

characteristics 

va 
VB 

Ia 

• 

. 

loo 
-4 

16 

v 
V 

mA 

CaB = 

s 
,u . 

1.7 pF 

s 
15 

m,vv 

U.H.P. 

oacill ator 

Va 

Ia 

= 

= 

75 

16 

V 

mA 

Rgl 

Igl 

10.000 

400 

Ohms 

pA 

PCC 84 Yf 9 V TyDi cal 
va so v s = s mq/v 

Double f f g yel -1.5 V p = 24 

triode 
for T.V. 

i kp 

9~ . . 
kM 

• • 

If 0.3 A characteristics 
Ia 12 mA 

k' ~ Ca6 1. 2 DF Ca g' a 2.3 pF 

Va 200 V S . 5.8 mA/V 

VB -2.1 V y = 48 
Ia . 30 mA 

PCC 85 ~ of . s v va 17o v s = s. z mA/v 

w'O 

o If 0.3 A 
TYDical VB -1.5 V .0 50 

e Indirect characteristics Ia = 10 mA 

_ 
w

Va 100 V S = 4.6 mA/V 

Double VB = -1.1 V R 50 
triode 

for T. V. 
Is = 4.5 mA 

Cag . Ca' g' 1.5 pF 

(continued) 



TYPE 
CONNECTIONS HDATAR

APPLICATIONS OPERATING CHARACTERKTICS 

Vb _ 200 Y Ia 5.2 mA 

Ra 8200 Ohms Sc 2.3 mA/V 

RB 1 MOhm Ri 15000 Chms 

Additive 

mixer 

Vosc = 2.8 Veff 

Vb 170 V Is 4.8 mA 

Ra = 4700 Ohms Sc = 2.2 mA/Y 

Rg 1 MOhm Ri 16000 Ohms 

PCC 85 
Vosc = 2.8 Veff 

Vb 100 V Ia 2.2 mA 

Ra 4700 Ohms Sc 1,7 mA/V 

RK 1 MOhm Ri 20000 Ohms 

Vosc = 1.8 Veff 

Vosc 180 V Vosc = 9 Veff 

Oscillator Ra 4400 Ohms Ia = 8 mA 

R gl = 0.022 MOhm Wa - 1.2 W 

Pentode section 

PCF 80 Typical 
Va Vg2 = 170 V S = 6.2 mA/V 

characteristics 
Vgl = -2 V Ri 0.4 MOhm 

Ia = 10 mA Req = 1500 Ohms 

- Ig2 2.8 mA 

Cagl < 0.025 pF 

t t ~ r < < ~ < < < ( < < t t C, (, ~ ~ 'E t ~ c t, < < 



PCF 80 

Triode 

pentode 

f f a

9xO 

ks9~ 
g~ qr

9r

Vf = 9 V 

If : 0.3 A 

Indirect 

Va = 

vg = 
Ia = 

100 

-z 
14 

Triode 

V 

v 
mA 

Cag = 

section 

S = 

u 

1.5 pE 

5 

zo 
mA/V 

Frequency 

changer 

Va = Vg2 = 

Rgl 

~ 
Vosc 

Ia = 

170 

0.1 

820 

3.5 

5.2 

V 
MOhm 

Ohms 

Veff 

mA 

Ig2 = 
Igl = 

Sc = 

Ri = 

1.5 

0 

2.1 

O. S7 

mA 

mq 

mq/V 

MOhm 

Va = Vg2 170 V Ig2 7 mA 

/~ 9~ 
Typical 

Vgl = -25 V S = 10 mA/V 

PL 36 ay
i 'o' ~ 

Vf = 

If= 
25 V 

0.3A 

characteristics 
Ia = 100 mA Ri 10000 Ohms 

Horizontal Va = 70 V Vgl = -1 V 
Output 
pentode 

Kg~ Indirect 

for T. V. output Vg2 = 170 V Ia 500 mA 

Pentode section 

Va = Vg2 170 V Zg2 2.7 mA 

PCL 82 ( { a 
Vgl = -14.5 V S = 5.8 mq/V 

9, Vf = 16 V Typical Ia 41 Ri 40000 Ohms 
Triode 

~gs 

rc, 5 KT 9a- 
If = 0.3 A characteristics 

= mA _ 

Va = Vg2 = 100 V Ig2 = 1.7 mA output 
gr aT Indirect 

pentode Vgl = -7.5 V S = 4.8 mA/V 
for T. V. (continued) Ia _ 26 mA Ri = 30000 Ohms 



W Tye BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

PCL 82 

Triode Section 

Va = 100 V 

VB = 0 V 
Ia 4 mA 

S 3 mA/V 

,u 60 

Output 

empl iffier 

class A 

VB = VB2 = 170 V 

VB1 = -14.5 V 

Ia 41 mA 

IB2 = 2.7 mA 

Ra = 4000 Ohms 

Wa = 3.5 W 
V1(Wa.50 mp)=0.65 Yeff 

Va . VB2 100 V 

YB1 = -7.5 V 
Ia = 26 mA 

IB2 = 1.7 mA 

Ra = 4000 Ohma 

ps = 1.3 W 
Vi(Wa=50 mp).0. 85 Veff 

PL 81 

Line 

time 

base 

output 

valve 

a9'! I le. 

kOio. 

~ ~ 

~ 
9~ 

Vf 21.5 Y 

If 300 mA 

Indirect 

Typical 

characteristics 

Va VB2 = 200 V 

V&i = 0 V 
VHl -28 V 

Ia = 40 mA 

IB2 = 2.8 mA 

S = 6 mA/V 
Ri = 0.011 Mohm 

Va VB2 170 V 

V63 0 V 

VB1 -22 V 

Is = 45 mA 

IB2 = 3 mA 

S 6.2 mA/V 

R1 0.010 MOhm 

t ( C C ( t C t < < t ( ~ t i ( t r ~; ~~ t i t , 
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PL 81 

Push-pull 

amplifier 

class B 

Ya V62 . 200 V 

V83 . 0 V 

R82 1000 Ohms• 

V61 -31.5 V 

Iao = 2 x 25 mA 

da max . 2 x 87 mA 

I82o 2 x 2 mA 

I82 max 2 x 12.5 mp 

Raa 2500 Ohms 

V3 . 22.5 Veff 

Wo(d 5.5 ~). 20 W 

Push-pull 

output 

amplifier 

class B 

Va . V62 . 170 V 

V83 : 0 V 

R82 - 1000 Ohms" 

V81 _ -27 V 

Iao . 2 x 20 mA 

Ia max = 2 x 73 mA 

•Common sereen 

IB2o .~~2 x 1.5 mA 

I82 max = 2 x 10 mA 
Raa = 2500 Ohma 

V1 . 19 Veff 

Wo(d = 5. 5~) = 13.5 W 

grid resister 

PL 82 

Frame 

end 

audio 

output 

pentode 

( 

I

k.93Oe- ~ t̀
9z 

Yf . 16.5 V 

If . 0.3 A 
Indirect 

Output 

emDlifier 

class A 

(continued) 

Va 200 V 

R62 - 680 Ohms 

Vgl = -13.9 V 

Ia _ 45 mA 

Ig2 8.5 mA 

S = 7.6 mA/V 

R1 = 0.024 MOhm 

Ra = 4000 Ohms 

Wo (d = 10%) < 4.2 W 

Vi 7 Veff 

ya . Yg2 • 1?0 V 

y81 . -10.4 V 

Ia 53 mA 

I82 - 10 mA 

S . 9 mA/V 

Ri 0.020 MOhm 

` 

Ra 3000 Ohms 

Wo (d 10%) 4 W 

Vi = 6 Veff 



TYPE 
CONNECTIONS DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

PL 82 

(continued) 

Push-pull 

output 

amplifier 

Va = Vg2 200 V 

Rk 135 Ohms 

Raa 4000 Ohms 

Iao = 2 x 45 mA 
Ia max 2 x 52 mA 

Ig2o = 2 x 8.5 mA 

Ig2 max = 2 x 19 mA 

Wo (d 5 °~) 12 W 

Vi 13.5 Veff 

Ya +Vg2. 170 Y 

Rk 100 Ohms 

Raa 4000 Ohms 

Iao 2 x 46 mA 

Ia max 2 x 50 mA 

Ig2o e 2 x 8.7 mA 

Ig2 max 2 x 17 mA 

Wo(d 5 %) • 9 W 

Vi 9.3 Veff 

PL 83 

Video 

output 

pentode 

i I s, 

9, s 
kO 

a 

9i

of • is v 
If 0.3 A 

Indirect 

1YPica1 

characteristics 

Ya Vg2 200 V 

Yg3 0 V 

YBI -3.5 Y 

Ia . 36 mA 

Ig2 5 mA 

S 10.5 mA/V 

Ri 0.1 NOhm 

Va , Vg2 170 V 

Vg3 0 V 

V81 . -2.3 V 

Ia : 36 mA 

Cag2 < 

Ig2 = 5 mA 

S 10.5 mA/V 
Ri 0.1 MOhm 

0.1 pF 

~ ~ ~' ~ ( ! ( ( t ( ~ ( f ( ( ( C ~ ~i+' ~' ~ C ~ ~ ~ ~ ~ 
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w 

PY 
80

Booster 

diode 

' r ( ~c. 

k a 
i<i~i.c 

Vf , 19 V 

If = 0.3 A 

Indirect 

Booster 

Va invF = 4000 V•

Ia 180 mA 

Iap = 400 mA 

`Max pulse duration 

with a maximum 

Vk fp = max 650 V 

(160 Veff + 450 V.D.C.) 

C filt = max 4 ,uF 

18 % of.a cycle 

of 18 y sec. 

PY 81 

Booster 

diode 

~ ~y
i

Y

~,c. 

Vf = 17 V 

If 0.3 A 

Indirect 

Booster 

Ia =max 150 mA 

Iap = max 450 mA 

'Cathode positive 

to the filament, 

C filt = max 4 ,uF 

Cflcp max 900 V' 

with respect 

PY 82 

Half-wave 

rectifier 

f f 
k .c

i.c~i.c 
ic. 

Vf : 19 V 

If = 0.3 A 

Indirect 

Rectifier 

Vtr 250 Veff 

Io 180 mA 

C filt 60 .uF 

Rt 125 Ohms 

Vtr : 240 Veff 

Io = 180 mA 

C filt 60 ,uF 

Rt 105 Ohms 

Vtr = 220 Veff 

Io = 180 mA 

C Tilt = 60 ,uF 

Rt 65 Ohms 

Vtr = 200 Veff 

Io = 180 mA 

C filt 60 ,uF 

Rt 30 Ohms 

Vtr = 127 Veff 

Io = 180 mA 

C filt 60 ,uF 

Rt _ 0 Ohm 



TYPE BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

u 30 

Current 

regulator 

r, 
~~~ 

rz

Current 

regulator 

Vcontr . 70 -122.5 V 

Ireg 100 mA 

Imin (V• 70V)•87 mA 

Imax(V•122. SV)= 108 mA 

max 260 V 
Vtr ' min 170 V 

jZA$(; $~ 

Triple 

diode 

triode 

t I di 
kd=Oyw~d,d~ 

7 
d' 

di ° 

Vf 28 V 

If 0,1 A 

Indirect 

TYPical 

characteristics 

Triode 

Va = 170 V 

Vg 1.85 V 
Ia 1 mA 

section 

S = 3 mA/V 

,u 70 
Ri . 0.054 MOhm 

ya = 100 V 

Vg -1 V 
Is 0.8 mA 

S 1.3 mA/V 

,tt 70 
R1 0.054 MOhm 

Diodes for 

AM/FM, video 

and audio 

detection 

~ - 
Diode section 

For further data please 

refer to type EABC 80 

( ~ ~. ~: 



Va 

R82 

Rk 

= 

= 

200 

0.044 

300 

V 

MOhm 

Ohms 

S 1.9 mA/V 

Ri = 1.3 MOhm 

S (Vgl. -34V)= 19 pq/V 

Vgl = -2.4 V RS(Vg1= -34Y)=>10 MOhms 

Is = 6 mA Req 9600 Ohms 

Ig2 1.9 mA 

Va = 170 V S = 1.8 mA/V 

Vf = 12.6 V 
Rg2 0.044 MOhm Ri 1.2 MOhms 

If = 0.1 A H.F. or I.F. Rk = 300 Ohms S (Vgl= -28V). 18 yq/Y 

Indirect amplifier Vgl = -2 V Ri(Vgl= -28V)=>10 MOhms 

- Ia = 5 mA Req . 9000 Ohms 

u~ 4i 
tc 

d ~ Ig2 1.6 mA 

Va . 100 Y S 1.65 mA/V a •, ,` k9~ 
I Rg2 0..044 MOhm R1 1 MOhm 

Rk 300 Ohms S (Vgl. -17V)= 16 pA/V 

VB1 -i.l V Ri (VB1= -17V)=>10 MOhms 

Ia 2.8 mq Req = 7000 Ohma 

Ig2 = 0.9 mA 

Cagl < 0.002 pF 

Vb 170 V Ia 0.58 mA 

Diode Ra = 0.2 MOhm Ig2 = 0.18 mA 

Variable Rg2 . 0..73 MOhm Vo 

mu Rk = 2700 Ohms V1 ` 78 

pentode 
A.F. amplifier 

Vb = 100 V Ia = 0.34 mA 

Ra = 0.2 NOhm Ig2 = 0.1 mA 

Rg2 = 0.73 MOhm Yo 
Rk 2700 Ohms V1 ' 73 



TYPE 
CONNECTIONS DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

Va = 200 V Ig2 = 1.5 mA 

Vg3 - 0 V S = 2 mq/V 

Rg2 0.076 MOhm R1 = I MOhm 

Rk . 310 Ohms S (Yg. -34V) 20 yA/V 

Vgl • -2 V Ri(Yg~ -34V)=> 10 Ohms 

Ia . 5 mA Req 7500 Ohms 

Va 170 V Ig2 1.5 mA 

Vf . 12.6 V 
Vg3 . 0 V S . 2 mA/V 

A 

IIndi 

R.F. or I.F. Rg2 - 0.056 MOhm RS 0.9 MOhm 

u~ 42 
9 9z

read amplifier Rk = 310 Ohms S (Vg. -28V). 20 }lA/V 
d 

~ Vgl . -2 V Ri(Vg. -28V).>10 MOhms 

a 

r 
_• ks 

r 
Ia 5 mA Req 7500 Ohms 

Va . 100 V Ig2 0.9 mA 

Vg3 = 0 V S - 1.7 mq/V 

Rg2 0.056 MOhms R1 - 0.85 MOhm 

Diode Rk 310 Ohms S (Vg. -16V) 17 }tA/V 

Yari able Vgl -1.2 V R1 (Vg• -16V).> 10 MOhms 

mu 

pentode 

Ia = 2.8 mA Req = 5800 Ohms 

Cagl < 0.002 pF 

Vb 170 Y Ia . 0.5 mq 

A.F. amplifier 
Ra 0.22 MOhm Ig2 . 0.17 mq 

Rg2 . 0.92 MOhm Vo 

Rk • 2700 Ohms Vi 80 

L ~ L ~ \r ~ fr ~ ~ ( 1 ( ~ ~, ~ ~ ~, f~, fi fr ~~ fi. ~ fr fir 
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u~ 42 
A.F. amplifier 

Vb 100 V 

Rs 0.22 MOhm 

Rg2 0.82 MOhm 

Rk 2700 Ohms 

Ia 0.29 mA 

Ig2 0.09 mA 
Vo 

Vi 75 

uB 41 

Double 
diode 

~d~ \~ 

k'~d 
p 

~ ~ 

Vf . 19 V 

If 0.1 A 

Indirect 

Detector 

A.V.C., and 

other purposes 

Vd in W .= max 420 V 
Id ma: 9 mA 
Idp max 54 mA 

Vkf max 330 V 

Rfk max 0.020 MOhm 

~C 41 

Double 

diode 

triode 

~~~~~~
eexe

g/ • • \d~ 

a 

t f 

Vf . 14 V 

If . 0.1 A 

Indirect 

(continued) 

Typical 

characteri atics 

Triode 

Va 170 V 

V6 -1.55 V 

Ia 1.5 mA 

section 

S 1.65 mA/V 

p 70 

RS 0.042 MOhm 

Va i 100 V 

V6 -1 V 

Ia 0.8 mA 

3 ~ 1.4 mq/V 
p 70 

Ri 0.05 MOhm 

A.F. amplifier 

Vb 170 V 

Ra = 0.22 MOhm 

Rk 5600 Ohms 

Ia = 0.28 mA 

Vo 

Yi~ 44 

Vb - 100 V 

Ra 0.22 MOhm 

Rk 5600 Ohms 

Ia . 0.18 mA 

Vo 

V1 41 



TYPE 
CONNECTIONS HDATAR

APPLICATIONS OPERATING CHARACTERISTICS 

(,I$C 41 

(continued) 

Detector, p. V. C. 

and other 

purposes 

Diode 

Vd invp max 350 V 

Id max 0.8 mA 

IdD max 5 mA 

section 

Vfk • max 150 V 

Rfk max 0.02 MOhm 

1.1$C 81 
If 14 V 

If 0.1 A 

Indirect 

For further data please refer to 

LyDe E B C B1 

~.iBF 80 

Double 

diode 

variable 

mu 

pentode 

( f a
k,s

O d'
g~ dx

9: 9~ Vf = 17 V 

I f . 0. 1 q 

Indirect 

R. F. or I. F. 

amplifier 

Pentode 

Va - 200 V 

Vg3 = 0 V 

Rg2 0.068 Mohm 

Rk 295 Ohms 

V61 = -2 V 

Ia 5 mA 

section 

I62 1.75 mA 

S 2.2 mA/V 

Ri 1 MOhm 

S (Vgl• -31. SV)• 22 NA/V 

RS (Vgl= -31. SV)•>10 MOhms 

Req 6200 Ohms 

ya 170 V 

Vg2 = 0 V 

- R62 : 0.047 MOhm 

Rk • 295 Ohms 

Vgl • -2 Y 

Ia 5 mA 

I62 1,75 mA 

S 2.2 mA/V 

Ri 0.9 y0hm 

S (Vgl+ -26. SV)+ 22 pA/V 

Ri (Vgl+ -26. SV).>10 MOhms 

Re9 6200 Ohms 

C S C C ~; E E ~ C G f t t t t E@~ Eo C~( C E t~ L-



IIBF 80 

R.F. or I.P. 

amplifier 

Va . 100 Y 

Vg3 . 0 V 

Rg2 0.047 MOhm 

~ 295 Ohms 

Vgl = -1.15 V 

Ia _ 2.8 mA 

Cag1G 

Ig2 = 1 mq 

S = 1.9 mA/V 

Ri 0.9 MOhm 

S (Vgl• -15. SV)= 19 NA/V 

Ri (Vgl• -15. SV).>10 NOhms 

Req 4600 Ohms 

0.0025 pF 

A.F. amplifier 

vb no v 
Ra = o. zz NOhm 

Rg2 = 0.68 Nd~m 

Rk 2700 Ohms 

Ia = o. ss mq 

Igz = o.a mA 

Vo 
VS = 85 

Vb = 100 V 

Ra = 0.22 MOhm 

Rg2 0.68 MOhm 

Rk z7oo ohma 

Ia = 0.32 mA 

Ig2 = 0.12 mA 

Vo 

vi 8a 

Detector, A. V. C. 
and 

other yu rposes 

Diode 

Vd invp =max 350 V 

Id • max 0,8 mA 

section 

IdD = max 5 mA 

RPk max 0.02 MOhm 



TYPE 
CONNECTIONS DEATH 

APPUCATICNJS OPERATING CHARACTERISTICS 

LIBL 1 

Double 

diode 

output 

pentode 

i 

1i

9~ 9 dz

a k,ga 

O • d. 

f ~ 

~ 

Yf 55 V 

If • 0.1 A 

Indirect 

Output 

mapli fier 

class A 

Pentode 

Va = Vg2 200 V 

Ia = 55 mA 

Ig2 . 11 mA 

Rk 175 Ohm 

Vgi -11.5 V 

section 

S 8.5 mA/V 

Ri = 0.02 IdOhm 

Ra 3500 Ohms 

No (d 10~)= 5.2 W 

Vi = 7 Veff 

Va . V62 = 185 V 

Ia 59 mA 

I62 11.3 mq 

~ 140 Ohma 

Vgi -10 V 

S = 8.8 mA/V 

Ri 0.023 Id06m 

Ra 3000 Ohms 

Wo (d . 10%) = 5 W 

V1 7 Veff 

Va Vg2 100 V 

Za = 28.5 mA 

Ig2 5.25 mA 

Rk = 145 Ohms 

Vel -5 V 

S 7 mA/V 

R1 0.025 MOhm 

Ra 3000 Ohms 

Wo (d = 6.8%)• 1.05 W 

V1 = 3.3 Veff 

Detector, A.V.C. 

and other purposes 

Diode 

Please refer to type AB2I 

section 

Vfk = max 150 V 



1 1 1 ~ 

Pentode section 

Va VB2 200 

Ia 55 

I62 9.5 

V 

mA 

mA 

S • 8 mq/V 

Ri 0.025 MOhto 

Ra = 3500 Ohms 

R$ 200 Ohms Wo (d 10~)=4.8 W 

VB1 -13 V VS 6,2 Veff 

~L 21 ~ 

e d, 

® ®~ d' 
Vf 55 V 

If = 0.1 A 

Output 

amplifier 

Va . V82 180 

Ia 61 

IB2 10 

V 

mA 

mA 

S = 9 mq/V 

Ri = 0.022 MDhm 

Ra = 3000 Ohms 
®~ ® 

k9,, 

f f 
Indirect class q ~ 140 

VB1 = -10 

Ohms 

V 

Wo (d = 10%)=4.8 W 

Vi 6.2 Veff 

Va =VB2 • 100 

Ia = 32.5 

IB2 • 5.5 

Y 

mA 

mA 

S • 7.5 mA/V 

Ri = 0.025 MOhm 

Ra 3000 Ohms 
Rk = 140 Ohms Wo(d = 10%)• 1.35 W 

VB1 = -5.3 V Vi = 3.8 Veff 
Double 

diode 

output 
Va = VB2 = 200 Y IB2 max . 2 x 14 mA 

pentode Push-pull 

output 

amplifier 

class A8 

~ = 116 

Iao = 2 x 50 

Ia max = 2 x 56 
IB2o, = 2 x 7,8 

Ohms 

mA 

mA 

mA 

Raa = 4000 Ohms 

Wo(d . 3.9~)= 12.5 W 

V1 = 12 - Veff 

` (continued) 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

uBj. 2~ 

(continued) 

Va = Vg2 = 100 V 

Rk = 170 Ohms 

Iao 2 x 17.5 mA 

Ia max.2 x 19.6 mA 

I g2o 2 x 2.8 mA 

Ig2 max = 2 x 5 mA 

Raa = 5500 Ohms 

Wo(d 4 ~) = 2.2 W 

Vi 6.2 Veff 

Detector, A.V.C. 

and other purposes 

Diode 

Please refer to type AB2 

section 

Vfk .max 150 V 

uC 92 

Grounded 

grid 

triode 

for U.N.F. 

f f 

S 
~ •~ 

B 

d • • k 

Vf 9.5 V 
If 0.1 A 

Indirect 

Typical 

characteristics 

Va 200 Y 

Vg -1 V 

Ia = 11.5 mA 

S 6.4 mq/V 

p = 66 

Ri 0.0103 MOhm 

Va 170 V 

VB -1 V 

Ia 8.5 mA 

S 5.5 mA/V 

p 66 

Ri = 0.012 MOhm 

Va _ 100 V 

yg -1 V 

~Ia 3 mA 

Cag 

S = 3.5 mA 

p • 58 

Ri 0.0165 MOhm 

1.5 pF 
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Typical 

characteristics 

Ya 

Vg 
Is 

• 

200 

-2.1 
30 

V 

V 

mA 

S 

,u • 

5.8 

48 

mA/V 

Va 

Vg 

Ia 

= 

• 

170 

-1.5 

SO 

V 

V 

mA 

S 

p 

6.2 

50 

mA/V 

Va 100 V S - 4.6 mA/V 

Vg = -1.1 V p • 50 

Ia 4.5 mA 

~ ~ Vf = 26 V Vb = 170 Y Vg -2 V 

uCC 85 4 a~• 
s 

s 
° 

If = 0.1 A 

Indirect 

R.F. amplifier 

(SV stem a, g, k) 

ya 

Ia 

• 

• 

160 

6 

V 

mA 

S • 

Ri • 

4.5 

10500 

mA/V 

Ohms 

Vb = 200 V Ia 5.2 mA 

Ra 8200 Ohms Sc 2.3 mA/V 

Rg _ 1 MOhm Ri • 15000 Ohms 

Sel fosci llating 

mixer 

Vo sc = 2.R Veff 

Vb = 170 V Ia = 4.8 mA 
Double (SY stem a' , g' . k~ ) fta 4700 Ohms Sc 2. 2 mA/V 
t rude Rg = 1 MOhm Ri 18000 Ohms 

Vo sc = 2.8 Veff 

Vb - 100 V Ia = 2.2 mA 

Ra 47000 Ohms Sc 1.7 mA/V 

Rg = 1 MOhm Ri = 20000 Ohms 

Vosc _ 1.8 Veff 



TYPE 
CONN CTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

UCH 4 

Triode 

heptode 

gy 9z.9s 9r
a .'O'. aT 

k'Bs~ 

q p 

of • zo v 
If O.lA 
Indirect 

See UCH 21 

LICH 21 

Triode 

heptode 

y, ,Z 9. 
ar ® ®~ 9, 

e ®~ ®~ 9~ 

f f k'qs 

Yf = 20 V 

Zf 0. 1 A 

Indirect 

Frequency 

changer 

Va = 200 V 

Ia = 3.5 mq 

Rg2 + g4 = 0.0155 MOhm 

Ig2 + g4 = 6.5 mA 

RaT 0.02 MOhm 

IaT = 4.1 mA 

RgT + g3 . 0.05 MOhm 

~ • 150 Ohms 

IgT + g3 • 190 pA 

Vgl -2 V 

Sc 750 pA/V 

Ri = L MOhm 

Sc(Vgl• -28V)•7.5 ,uA/V 

Ri(Vgl= -28V).>10 MOhms 

Req • 0.055 MOhm 

Va 100 V 

Ia 1.5 mA 

Rg2 + g4 = 0.0155 MOhm 

Ig2 + g4 = 3 mq 

RaT 0.020 MOhm 

RgT + g3 = 0.05 MOhm 

Rk 150 Ohms 

IgT + B3 95 pA 

Vgl -1 V 

Sc = 580 Np/V 

R1 = 1 MOhm 

Sc(Vgl• -14V).5.8 pA/V 

Ri(VB1= -14V)=>10 MOhms 

Req . 0.04 MOhms 

( ( ( f ( ( ( 1 ( 1 ( 1 l f 1 



Heptode section 

Va : 200 V 5 = 2.2 mA/V 

Vg3 0 V Ri , 0.7 MOhm 

Rg2 + g4. 0.03 MOhm S (Vgl= -28V)= 22~A/V 

Ig2 + g4 : 3.5 mA Ri (YBl: -28V)> 10 MOhms 

Ia : 5.2 

' 

mA Req : 9000 Ohms 

I.F. amplifier 
Va 100 V S - 2 mA/V 

Vg3 = 0 V R1 0.7 MOhm 

Rg2 + g4 =0.03 MOhm S (Vgl: -15V)e 20~uA/V 

Ig2 + g4 : 1. 9 mA Ri (Vgl: -15V)~ 10 MOhms 

Ia = 2.6 mA Req = 4900 Ohms 

j,T.C..H 21 
Cagl ~ 0, 002 pF 

Triode section 

Typical Va : 100 V S : 3.2 mA/V 

characteristics Vg - 0 V ~u : 19 

Ia : 12 mA 

Vb = 200 V Ia c .0.8 mA 

Ra : 0.2 MOhm Vo 
Vg : -2 V Vi ° 10 

A.F. amplifier 
Vb , 100 V Ia c 0.37 mA 

Ra a 0.2 MOhm Vo 
Vg c -1 V Vi ' 10 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

Va = 200 V RaT = 0.02 MOhm 

Ri : 0.022 MOhm' IaT : 4.6 mA 

R2 = 0.047 MOhm' Vgl = -2.2 V 
Rk : 225 Ohms Sc : 500 /uA/Y 

~a : 3 mA Ri : 1 MOhm 

1ICH41 Ig2+ g4 = 2. 1 mp Sc(VgL- -27V) : 5 .up/V 

RgT + g3 =0.02 MOhm Ri (Vg l_ -27V) > 5 MOhms 

I g1'+ g3 = 360 ~uA Req = 0.220 MOhm 

Va : 170 V RaT : 0.01 MOhm 
Rl 0.022 MOhm' IaT : 4.9 mq 

R2 0.047 MOhm' Vgl -1.8 V 
9,.9 9 9+ Vf , 14 V Rk : 200 Ohms Sc = 450 ,.uA/V 
a,~9 If c 0.1 A Frequency 

changer 
Ia _ 2.2 mA : Ri 1.2 MOhms 

a k Indirect Ig2 + g4 0 1.9 mp Sc (Vg l= -22V): 4. 5,uq/V 
Triode ~ ( RgT + g3 = 0.02 MOhm Ri(Vgl_ -22V) > 5 MOhms 
hexode IgT + g3 = 320 pA Req : 0. 145 MOhm 

Va : 100 V RaT : 0.01 MOhm 

R1 : 0.022 MOhm' IaT = 2.8 mA 

R2 : 0.047 MOhm' Vgl -1 V 
Rk = 200 Ohms Sc : 320 /uNV 

Ia : 1 mp Ri , 1.4 MOhms 
Ig2 + g4 1 mA Sc(Vg1= -14V)= 3. 2~uq/V 

RgT + g3 =0.02 MOhm Ri (Vgl: -14V)> 5 MOhms 
IR~1'+ g3 . 200 ivA Req = 0.115 MOhm 

Cagl < 0. 1 pF 

1 1 1 1 l ( ( ( ( ( ~ ( l f ( l ( ( ( ( E l l l ( ! t 
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c~ 

Va = 200 

R1 = 0.018 

R2 _ 0.027 

Rk = 180 
Ia 3 

Ig2 * g4 = 3 

V 

MOhm' 

MOhm' 

ohms 
mA 

mA 

RaT a 0.022 MOhm 

IaT = 5.5 mA 

Vgl = -2 V 

sc = 750 ~t7tVV 
Ri , J 1 MOhm 

Sc(VgL -27. 5V)=7. 5~uA/V 
RgT+ g3=0.022 MOhm Ri (Vg L- -27. 5V)>5 MOhms 

IgT + g3 = 350 ~uA Req c 0.075 MOhm 

LTCH 42 Va _ 170 V RaT = 0.01 MOhm 

9 9 9a q<
R1 = 0.018 MOhm' IaT = 6.5 mA 

a T
' 

9, Vf , 14 Y 
Frequency 

R2 _ 0.027 

Rk = 180 

MOhm" 

Ohms 

Vgl -1. 85 V 

Sc = 670 ~uA/V 
a ' 

f•

,' k 

f 

If = 0. 1 A 

Indirect 
changer Ia = 2. 1 

Ig2+ g4 2.6 

mA 

mA 

Ri = ~ 1 MOhm 

Sc (Vg l= -25V)= 6.7 AtA/V 
RgT + g3=0.022 MOhm Ri (Vg1= -25V) ~ 5 :MOhms 

IgT + g3 ~ 350 ~uA Req = 0.065 MOhm 
Triode 

hexode 
ya = 100 V RaT 0.01 MOhm 

RS = 0.018 MOhm' IaT = 3.4 mA 
R2 = 0.027 MOhm' Vgl _ -i V 

Rk _ 180 

Ia = 1. 2 

Ig2 + g4. 1.46 

Ohms 

mA 

mA 

Sc = 530 ^lA/V 

R1 = > , 1 MOhm 

Sc (Vg1= -13. 5V)= 5.3 V 

RgT + g3~0.022 MOhm R1 (VgL- -13. 5V) ~ 5MOhms 

IgT + g3 = 175 JUA Req 0.06 NOhm 

' R1 between + Vf and screen grids, R2 between screen grids and chassis 



~~ CONNECTIONS DEATA 
APPLICATIONS OPERATING CHARACTERKTICS 

uCH $] 

Triode 

heptode 

a 
' '" 

k~''~ 9j 

9, 9, yT~ 

Vf - 19 V 

If = 0.1 A 

Indirect 

Frequency 

changer 

Va 170 V 

R82'+ 84 12 kOhms 

RaT 15 kOhms 
RgT + g3 47 kOhms 
ygl -2 Y 

Ia - 2.9 mA 

Ig2 + B4 • 6 mA 

Cagl < 0.006 

IaT 4.5 mA 

I6T + g3 200 pA 
Sc 725 /iA/V 
Ri 0.9 MOhm 

Sc(Vgl- -24V).7. 25 yA/V 

Ri(Vgl• -24V)> 3 MOhms 

Req - 70 kOhma 

pF 

uCj, 11 

Trlode 

output 

tetrode 

g, 

O Indirect 

° 
r i 

Vf = 60 V 

If• 0.1A 

Typical 

characteristics 

Triode section 

Va 200 V 
yg -2 V 

Ia 2 mA 

S = 2.1 mA/V 
Ri = 0.03 MOhm 

p 65 

Output 

amplifier 

class A 

Tetrode 

Va = Vg2 200 V 

Vgl = -8.5 V 

Ia = 45 mA 

I82 6 mA 

S 9 mA/V 

section 

R1 = 0.018 MOhm 

Ra = 4500 Ohms 

Wo(d = YO%) = 4 W 
Vi 5 Veff 

9 

Variable 
mu 

pentode 

~y 
gy 9 

~ 

~ k 

Vf 12.6 V 

If = 0.1 A 

Indirect 

R.F. or I.F. 
amplifier 

Va = 200 V 

Vg3 0 V 

Rg2 0.06 MOhm 

~ 325 Ohms 

Vgl = -2.5 V 

Ia 6 mA 

Ig2 = 1.7 mA 

S = 2.2 mA/V 
Ri = 1.2 MOhms 

S (Vgl• -32V)= 22 pA/V .

Ri(Vgl• -32V) 10 MOhma 



R.F. or L F. 

Va 

VB3 

RB2 

= 

= 

= 

100 

0 

0.06 

V 

V 

MOhm 

IB2 = 0.85 mA 

S = 2 mA/V 

Ri = 1 MOhm 

amplifier ~ - 325 Ohms S (V81= -16, 5V)= 20 AA/V 

Vel = -1.3 V Ri(Vgl= ~-16, 5V)> IOMOhms 

Ia = 3. 2 mA 

Cael < 0.002 PF 

OF 9 

Vb = 200 V Ia 0.65 mA 
Ra 0.2 MOhm IB2 = 0.17 mA 
RB2 0.8 MOhm Vo 

Rk 2500 Ohms V1 = 88 

A.F. amplifier 

Vb 100 V Ia 0.33 mA 

Ra = 0.2 MOhm IB2 = 0.08 mA 

RB2 : 0.8 MOhm Vo 

Rk 2500 Ohms V1 ' 82 

Va = 200 V IB2 1.7 mA 

uF' 21 9~ s 
Vf = 12.6 V 

VB3 0 V S = 2. 2 mA/V 

~ • ®® ~ If = 0.1 A R.F. or I.F. RB2 0.06 MOhm Ri = 1 MOhm 

Variable a ®~ ® k Indirect amPl iffier Rk = 325 Ohms S (VB1= -37V)= 22 AA/V 

mu p Vei -2.5 V Ri(V81• -37V)=>10 MOhms 

pentode Ia 6 mA 

(continued) 



TYPE 
CONNECTIONS DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

Va 100 V Ig2 = 0.85 mA 

Vg3 = 0 V S 2 mA/V 

R.F. or I.F. 
Rg2 = 0.06 MOhm Ri = 1 MOhm 

amplifier 
Rk = 325 Ohms S (Vgly -19V)= 20 ,uA/V 

Vgl -1.3 V fti(Vgl= -19V)=>10 MOhms 

uF' 21 

(continued) 

Ia = 3.2 mA 

Cagl < 0.002 pF 

Vb _ 200 V I9 0.65 mA 

Ra = 0.2 MOhm Ig2 0.17 mA 

Rg2 = 0.8 MOhm Vo 

Rk 2500 Ohms Vi 88 

A.F. amplifier 

Vb = 100 V Ia = 0.33 mA 

Ra = 0.2 MOhm Ig2 0.08 mq 

Rg2 = 0.8 MOhm Vo 

Rk - 2500 Ohms Vi 82 

Va = 200 V S = 2.3 mA/V 

uF' 4 1 9z Rg2 0.04 MOhm Ri 1 MOhm 
~~ ~ 

~•

Vf = 12.6 V R.F. or L F. Rk 325 Ohms S (Vgl= -34V): 23 PA/V 

Variable a N~9at 
If 0.1 A amplifier Vgl -3 V Ri(Vgl• -34V) > 30 MOhms 

mu Indirect Ia 7.2 mA Re9 = 7000 Ohms 
pentode 7g2 2.1 mA 
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Va 

Rg2 

_ 

= 

170 

0.04 

V 

MOhm 

S 2.2 mq/V 

Ri = 1 MOhm 

Rk 325 Ohms S (Vgl= -28V)= 22 RA/V 

Vgl = -2.5 V Ri(Vgl= -28V)a 10 MOhms 

uF' 41 
Ia 6 mA Req = 6500 Ohms 

Vf = 12.6 V 
Ig2 1.75 mA 

If = 0.1 A 

Indirect 

R.F. or I.F. 

amplifier 
Va = 100 V S = 1.9 mA/V 

Rg2 0.04 MOhm Ri = 0.8 MOhm 
Variable Rk = 325 Ohms S (Vg1= -17V): 19 /~A/V 

mu Vgl -1.4 V Ri(Vgl= -17V) 10 MOhms 
pentode Ia 3.3 mA Req 5500 Ohms 

Ig2 1 mA 

Cag L 0.002 pF 

Va = 170 V Ig2 = 2.8 mA 

Vf , 21 V Vg3 - 0 V 5 8 ~A/V 
59 9z 

If 0.1 A Wide band Vg2 _ 170 V Ri = 0.3 MOhm 
42 ~ 9+ Indirect amplifier Vgl -2 V Req = 1060 Ohms 

Pentode t f 
k Ia SO mA f 100 Mc/s 

Cagl < 0.006 pF 



TYPE 
CONNECTIONS HDATAR

APPLICATIONS OPERATING CHARACTERISTICS 

Va . 170 V I82 3.5 mA 

V83 . 0 V S 6.3 mq/Y 

R82 0.01 MOhm Ri 0.3 MOhm 

Rk 105 Ohms 5 (V81• -19V)• 63 ,uA/V 

VB1 -2 V Req 1800 Ohms 

OF 43 g~ g: 

i~9. 

k 

Vf . 21 V 
If • 0.1 A 

Indirect 

R.F. or I.F. 

amplifier 

Ia _ 15 mA 

I ~ Va 100 V I82 2.5 mA 
Variable V83 0 V S - 5.8 mA/V 
mu RK2 • 0.01 MOhm Ri 0.3 MOhm 
pentode Rk 105 Ohms S (Vel• -i1V)• 58 pA/V 

Y81 1.05 V Req 1500 Ohms 

Is 7.5 mq 

Ca81~ 0.006 pF 

X80 //
P f s'

N /: '.\° 

Vf 19 V 
If 0.1 A R.F. or I.F. 

Va 

V83 

V82 ' 

~ 

170 

0 

V 

V 

I82 
S 

2. 5 mA 

7.4 mA/V 

9. 9: 

• 

Indirect 
amplifier V81 -2 V Ri 0.4 MOhm 

p g~ Ia = 10 mA Req 1000 Ohms 

Pentode 

~ ~ ~ 
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85 ( 

k 

f s 
a 

Vf = 19 V 
If = 0.1 A 

Wide 

band 

Va 

Vg3 
gg2 

Rk 

200 

0 

27 

160 

V 

V 

kOhms 

Ohms 

Ig2 3.1 mA 

S 6.15 mA/V 

R1 : 0.2 MOhm 

& (Vgl• -29V)= 61.5 /WV 

Variable • 9. 
• 
= 9r 

Indirect amplifier Vgl -2.3 V R1(Vg1= -28V)> 5 MOhms 

mu 

pentode 

w • 9, Ia 11.4 mA Req . 1500 Ohms 

Ca81 < 0.007 pF 

Ya = 170 V Vgl -1 V 

VB2 = 100 V Ig2 = 4.4 mA 
Typical 

Vg3 0 V S = 4.4 mA/V 
characteristics Ia _ 12 mA Ri 0.3 MOhm 

CaBl • <0. 002 DF 

89 f f Va Vb = 200 Y Ia • 11.1 mA 

N a VB3 = 0 V IB2 = 3.8 mq 

•• 

R.F. or I.F. 
Rg2 0.024 MOhm S 3.85 mA/V 

9~ 
s 

9= 
= 9, 

amplifier 
Rk 130 Ohm S (VBl• -20V)• 0.16 mA/V 

Yf = 12.6 V V81 -1.95 V Reg • 4200 Ohms 

If = 0.1 A ~ 

Variable 
Indirect Vb 

Ra 

= 

= 

170 

0.22 

V 

MOhm 

R61 = 1 MOhm 

Ia 0.63 MOtuo 
mu 

pentode 
A.F. amplifier g62 

Rk 

= 

= 

0.62 

1800 

MOhm 

Ohm 

Ig2 0.20 mA 

Vo 

Vi • 95 

(continued) 



TYPE 
CONNECTIONS DEATAR

APPLICATIONS OPERATING CHARACTERISTICS 

Vb 170 V Rgl 10 MOhms 

~ 
89 

Ra = 0.1 MOhm Ia 1 mq 

A.F. amplifier 
RB2 = 0.47 MOh`a Ig2 ~• 0.33 mp 

Rk 0 Ohm Vo 

V1 135 

(continued) Vo (d 2.15%)• 8 Veff 

Va Vg2 170 V R1 0.02 MOhIo 

Ygl 10.4 V Ra 3000 Ohms 

Ia 53 mp Wo (d 10%)• 4.25 W 

Ig2 10 mA Vi 6 Veff 

S 9.5 mq/V 

41 i.c ~ ~ 
Output 

Va Vg2 = 

Vgl 

110 

-6.4 

V 

V 

R1 

Ra 

0.018 MOhm 

3000 Ohms 
Vf= 45V ~~ 

+I

=~ If . 0.1 A 
~Plifier Ia 

= 
32 mA Wo(d 10%)= 1.7 W 

f

_ 

Indirect class A Ig2 6 mp Yi 4.2 Veff 

S 8.5 mq/V 

Va V82 + 100 V R1 0.018 MOhm 

Output - Vgl -5.7 V Ra 3000 Ohms 

pentode Ia 29 mp Wo (d = 10%)• 1.35 W 

Ig2 + 5.5 mA Vi 3.75 Veff 

S = 8 mA/V 
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LIL41 
Push-pull 

ampli Yier 

class A B 

Va Vg2 170 V 
Rk = 100 Ohms 

Raa = 4000 Ohms 

Iao = 2 x 44 mA 

Ia max = 2 x 49 mA 

Ig2o 2 x 8.8 mA 

Ig2 max = 2 x 16.5 mA 

Wo(d 4 ~) = 9 W 

Vi = 9.3 Veff 

Va Vg2 = 100 V 

Rk _ 100 Ohms 

Raa = 4000 Ohms 

Iao = 2 x 24 mA 

Ia max = 2 x 27 mP. 

Ig2o = 2 x 4/6 mA 

Ig2 max = 2 x 6.8 mA 

Wo (d = 3. 5y)= 2.2 W 

Vi = 4.6 Veff 

UL 44 

Line 
time 
base 

output 

pentode 

~y g
^z

gz

';,c/~• •~\ g
~ ' 

k 

i f 

Vf = 45 V 

If 0.1 A 

Indirect 

7YPica1 

characteristics 

Vaop 3000 V• 

Va" - 175 V 

Vg3 0 V 

Vg2 175 V 

"Max pulse time 15~, 

maximum of 

Vgl = -13.5 Y 

Ia = 28.5 mA 

Ig2 = 4.7 mA 

S 7 mA/V 

oP a cycle wSth a 

15 y sec. 

~L ~4 

Output 

pentode 

f f .c

w ;\ 
9 

9~ •• i.a 

~c. • 9z 

YY = 45 V 
If = 0.1 A 

Indirect 

TYPical 

characte ri rSics 

(continued) 

Va = Vg2 165 V 

Vg1 -12 V 

Ia 73 mA 

Ig2 = 4.5 mA 

S = 10.5 mA/Y 

Ri = 0.02 MOhm 

Va = Vg2 = 100 Y 

Vgl = -7 V 

Ia 43 mA 

Ig2 2.8 mA 

S 9 mq/V 

Ri 0.02 MOhm 



TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERKTICS 

g4 

(continued) 

Vf 45 V 

If 0.1 A 

Indirect 

Output 

amplifier 

class A 

Va Vg2 165 V 

Vgl -12 V 

Is 73 ntA 

Ig2 4.5 mA 

i 
Ra 2400 Ohms 

No (d 10%)• 5.6 W 

Vi = 6.5 Veff 

ya Vg2 100 V 

Ygl -7 V 

Ia 43 mA 

Ig2 = 2.8 mA 

Ra = 2400 Ohms 

Wo (d = 3070)= 1.9 W 

Vi 4 Veff 

UM 4 

Tuning 
indWi~hor 

two 
senaitivities 

~ g 

az~ 
p 

~ ,g' 
r

Vf = 12.6 V 

If = 0.1 A 

Indirect 

Tuning 

indicator 

Vb . V1 200 V 

Ral • Ra2 = 1 MOhm 

I1(Yg = 0 V)= 1.4 mA 

VB= 0 V(~ 1•~ 2-90°) 

Vg. -4.2V( x 1 = min) 

Vg= -12. 5V(~ 2 • min) 

Vb V1 100 V 

Ral Rat 1 MOhm 

I1(Vg = 0 V)• 0.4 mA 

Vg= 0 V(ec 1= ec 2-90°) 

Vg= -2.5V(=c 1 = min) 

Vg= -8 V( a 2 min) 

LIM 34 

Tuning 
indicator 

with 
two 

sensitivities 

9 ~ 
a„D~ 
{ • o ~ ~~ 

k•9

Vf = 12.6 V 
If = 0.1 A 

Indirect 

Tuning 

indicator 

For further data please 

refer to type U M 4 

C f ( ( l t l ( 1 ( ( f r ( ( ( ( t f / 



l ) ~ 

m 

uM ~ 

Tuning 

indicator 

~ ~ ~ 

~ 
ka, ~. .` - 

Vf 19 V 

If = 0.1 A 

Endicator 

Tuning 

indicator 

Vb = Vl = 200 V 

Ra 0..5 MOhm 

Rg = 3 MOhm 

Vg -1 V(d-4°) 

Il(Vg• - 1V)=5.7 mA 

I1 (Vg= -14V)=7.0 mA 

Ia(Vg= - 1V)=0.35 mA 

Ia(Vg= -14V)=0'.01 mA 

Vb . V1 170 V 

Ra = 0.5 MOhm 

Rg = 3 d10hm 

Vg = -1 V(d-5°) 

I1(Vg= - 1V)•4.5 mA 

I1(Vg. -12V).5.7 mA 

Ia(Vg= - 1V)=0.3 mA 

Ia(Vg. -12V) =0.01 mA 

Vb = V1 = 100 V 

Ra 0.5 MOhm 

gg : 3 P40hm 

Vg = -1V(d-8°) 

I1(Vg• -1V).2.1 mA 

I1(Vg= -7V).2.5 mA 

Ia(Vg= -SV)=0.18 mA 

Ia(Vg= -7V)=0.01 mA 

UY 1 N 

Half-wave 

rectifier 

a ~ 
_~~ k 

f 

Vf . 50 V 

If = 0.1 A 

Indirect 

Half-wave 

rectifier 

(continued) 

Vtr max 250 Veff 

Io -= max 140 mA 

Vfkp = 550 V 

C = max 60 ~aF 

C Pilt • 60 ~F 

Rt .min 175 Ohms 

C filt = 32 NF 

Rt =min 125 Ohms 

C filt = 16 PF 

Rt =min 75 Ohms 



TYPE 
CONNECTIONS DEATH 

APPLICATICMIS OPERATING CHARACTERKTICS 

I.IY 1 N 

(continued) 
VP 50 Y 

If 0,1 A 

Indi rept 

Half-wave 

rectifier 

Vtr 

Io 

Vfkp 

170 V 
. max 140 mA 

s 500 V 

C filt . 60 
Rt min 100 

C filt 32 

gt : min 75 

C filt 16 

Rt min 30 

µF 

Ohms 

µF 

Ohms 

µF 

Ohms 

Vtr 

Io 

Vfkp 

127 V 

max 140 mA 

500 V 

C filt : 60 

Rt 0 

µF 

Ohm 

LIY 11 

Half-wave 

rectifier 

k 

O ,a 
f l 

Vf 50 Y 

If . 0.1 A 

Indirect 

Half-wave 

rectifier 

For further data please 

refer to type U Y I N 

uYai 

Half-wave 

rectifier 

e 

•• a 
w 
0 
~ k 

~ 

If O50 A 

Indirect 

Rectifier 
For further data please 

refer to type U Y I N 



1 ) ) ~ ) ) ~ ~ ) ► ► ► 1 ) 1 ) ) ) ) ) ) ) ) ) ) ~ 

uY 4~ 

}lalf-wave 

rectifier 

~~ 

~i 

c. 

d h 

f } 

Vf : 31 V 

If _ 0.1 A 

Indirect 

Rectifier 

Vtr = max 

Io .max 

Vfkp _max 

250 Veff 

100 mA 

550 V 

C filt roax 50 

Rt min 210 

pF 

Ohms 

Vtr = 

Io :max 

Vfkp =max 

220 Veff 

100 mA 

550 V 

C filt = max 50 pF 
Rt = min 160 Olims 

Vtr = 

Io =max 

Vfkp =max 

127 Veff 

100 mp 

550 V 

C filt a max 

Rt = 

50 

0 

~uF 

Ohm 

uY 4z 
is 

~~ 
. k 

•° 

Please refer to type U Y 41 

Half-wave 

rectifier 

} 

Vtr = 250 Veff C filt 60 )iF 

Io 180 mp Rt 125 Ohms 

uY 82 
f } ~ Vf 55 V 

If . 0.1 A Rectifier 

Vo = 195 V 

Ic0'~c. Indirect 
Vtr 220 Veff C filt 60 pF 

Half-wave 

rectifier 

Io 

Vo = 

180 mA 

195 V 

Rt 65 Ohms 

(coot inuedl 



TYPE 
CONNKTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

uY $2 

(continued) 

Rectifier 

Vtr - 127 Veff 

Io - 180 mA 

Vo 127 V 

C filt = 60 yF 

Rt _ 0 Ohm 

uY s5 

Half-wave 

rectifier 

I I
k .a 

~. c.Olc. 

c a 

Vf 38 V 

If = 0.1 A 

Indirect 

Rectifier 

Vtr = 250 Veff 

Io _ 110 mA 

Vo = 245 V 

C filt : 100 ,uP' 

Rt = 100 Ohms 

_ 
Vtr 220 Veff 

Io 110 mA 

Vo 215 V 

C filt = 100 pF 

Rt = 90 Ohms 

Vtr 127 Veff 

Io = 110 mA 

Vo = 135 V 

C filt 100 yF 

Rt 0 Ohm 

1561 

Full-wave 

rectifier 

a 

a' 

Vf 4V 

If • 2 A 

Direct 

Rectifier 

Vtr max 2 x 500 Veff 

Io =max 120 mA 

Vtr = max 2 x 400 Veff 

Io =max 140 mA 

Vtr = max 2 x 300 Veff 

Io =max 160 mA 

C filt = max 60 /uF 

Rt , min 2 x 100 Ohms 

C filt = 32 JuF 
Rt = min 2 x 50 Ohms 



1$05 

Full-wave 

rectifier 

a 

f® a, 

Vf : 4 V 
If - 1 A 

Direct 

Rectifier For further data Please 

refer to type A Z 1 

1$32 

Half-wave 

rectifier 

a 

~ f

Vf - 4 V - 
If : 1.3 A 

Direct 

Rectifier 

Vtr max 800 Veff 
Io - max 100 mp 

- 
Vtr : max 700 Veff 

Io _ max 1~1 mp 

C filt c max 12wF 
Rt : min Z(10 Ohms 

1875 

Half-wave 

rectifier 

aY~ 

~ ~ 

Vf - 4 V 
If - 2.3 A 

Direct 

Rectifier 

Vtr _ max 5000 Veff 

Vinv - max 14000 V 

Io _ max 5 mA 

C filt - maX 0.5~uF 

Rt - min 0.01 MOhm 

- 

'_s~6 

}falf-wave 

rectifier 

a 

f 

Vf = 4 V 
If : 0.3 A 

Direct 

Rectifier 

Vtr - 850 Veff 

V inv = max 3500 V 

Io : max 5 mA 

C filt : max O. 5~uF 

Rt = 0 Ohm 

1$77 

Half-wave 

rectifier 

ey ® 
~ ~ k 

Vf = 4 V 

If , 0.65 V 
Indirect 

Rectifier 

Vtr : max 5000 Veff 

Vinv -max 15000 V 

Io - max 3 mA 

C filt : max 0.5 ~uF 

Rt _ 0.02 MOhm 



TYPE BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

1 878 

Bul f-wave 

rectifier 

~ 

~

I,k

~ 

Yf = 4 V 
If = 0.7 A 

Indirect 

Rectifier 

, 
Vtr max 10500 Veff Io = max 2 mA 

4613 

Output 

triode 

f f 

y

Yf , 4 Y 

If = 1 A 

Direct 

Output 

amplifier 

class A 

Va _ 50A V 

Yg = -68 V 

Ia = 24 mA 

S o 3 mA/V 
~ = 6 

Ri 2000 Otuns 

Ra = 0.0115 MOhm 

Wo (d = 5 %) 5.3 W 

Vi = 46 Veff 

va = zso v 
Vg = -22 V 

Ia = 48 mA 

S 3.5 mA/V 

~v _ 6 

Ri = 1700 ohms 
Ra - 1600 Ohms 

Wo (d n 5 %) 1.5 W 

Vi = 14.5 Veff 

Push-pull 

output 

amplifier class B 

Va = 500 V 

Vg = -70 V 

Raa = 0.012 MOhm 

Iao = 2 x 20 mA 

Ia max c 2 x 37.5 mq 

Wo (d = I %) = 15 W 
Vi = 48 Veff 

461 4 

Output 

triode 

f f 
~ 

k,m 4 

Vf = 4 V 

If = 1 V 

Indirect 

Output 

amplifier 

class A 

Va = 200 V 

Vg = -16 V 

Ia = 12 mA 

S = 1.3 mq/V 

Ri 7000 Ohms 

/u = 9 

Ra = 0.027 MOhm 

Wo = 0.22 W 

Vi = 10.5 Veff 



~ • i ) • • • ! • • • ~ • • • • • • ~ • • • • • • • :~ 

o~ 
N 

4624 

Output 

triode 

~ 

9 

Vf = 7.2 V 

If = 1.1 A 

Direct 

Output 

amplifier 

class A 

Ya = 

Vg _ 

Ia _ 

5 = 

~u = 

800 

-90 

35 

2.3 

7 

V 

V 

mA 

mA/V 

Ri - 9000 

Ra = 0.011 

Wo(d , 5 %1 9 

Vi = 60 

Ohms 

MOhm 

W 

Veff 

Push-pull 

class A B 

Ya ~ 

Rk 

Raa 

Iao = 

800 

1100 

0.015 

2 x 40 

V 

Ohms 

MOhm 

mA 

Ie max = 2 x 44 

Wo(d = 1.1 %)=25 

Vi = 63 

mA 

W 
Veff 

Push-pull 

class B 

Va c 

Vg ' 

Ras c 

Iao c 

800 

-92 

0.01 

2 x 30 

V 

V 

MOhm 

mA 

Ia max e 2 x 59 

Wo(d c 1.1 %) = 

Vi = 60 

mq 

30 W 

Yeff 

Va 200 V Ig2 = 1.2 mA 
4636 ,4' ~ of ~ 4 v vgz loo v s - z.3 mA/v 

If a 1.1 q 
TyDical 

{A f characteristics 
Vgl = -2 V Ri = 2.2 NDhms 

Pentode ~ ,7~ 
k.m 9s 9 ~ 

Indirect Ia - 3 mA 

Cagl < 0.006 pF 

4641 Push-Dull Va = 1000 V Ia max ~ 2 x 28 mA 
f® Vf 4 V output Rk , 1700 Ohms Wo(d , 4.5%) 29 W 

If , 2.1 A amplifier Raa 0.035 MOhm Vi 58 Veff 
Direct class A B Iao c 2 x 25 mp 

Output 

triode 

9 

(continued) 



TYPE 
CONNECTIONS HDATA 

APPLICATIONS OPERATING CHARACTERISTICS 

4641 

(coatiuued) 

Push-pull 

class B 

Va a 1500 

Vg = - 144 
Raa 0.04 

Iao e 2 x 10 

V 

V 
MOhm 

mA 

Ia max = 2 x 41 mA 

Wo (d = 1. 9%) = 68 W 
V1 = 105 Veff 

Va _ 1000 
Vg c -93 

Raa 20 

Iao c 2 x 10 

V 
V 

kOhm 

mA 

Ia max = 2 x 45 mA 
Wo (d c 2.4%) _ 41 W 

Yi = 65 Veff 

4646 

Half-wave 

rectifier 

~ Vf , 4 V 

If = 1.3 A 

Direct 

Rectifier 
Vtrc max 1000 

Io = max 75 

Veff 

mA 

Rt = min `l(IU Ohms 

C _ max 12 ~uF 

4650 

Output 

pentode 

~ 
f ~ ~ ~ i 9i 

~ y~ 
9i 

Vf = 4 V 

If = 2 A 

Di rect 

Output 

amplifier 

class A 

Va = 550 

Vg2 a 200 

Vgl = -30 

Rk = 650 

Ia = 45 

Ig2 c 1.4 

V 

V 

V 

Ohms 

mA 

mA 

S c 3.2 mA/V 

R1 a 0.030 MOhm 

Ra = 0.012 MOhm 

Wo (d 10%) = 12 W 

V1 c 15.5 Veff 

Va = Vg2 = 300 

Ygl -40 

Rk = 455 

Ia _ 83 

Ig2 4.6 

V 

V 

Ohms 

mA 

mA 

S _ 3.9 mA/V 

R1 c 0.02 MOhm 

Ra _ 3600 Ohms 

Wo(d = 10%)= 10.3 W 

Vi 20 Yeff 

C ~' ( 1 ( 1 ( ( ( 1 l ( l < < E' 
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4650 

Push-pull 

output 

amplifier 

class A B 

Va = 550 V 

Vg2 c 250 V 

Rk , 445 Ohms 

Raa 0.012 MOhm 

Iao = 2 x 45 mA 
Ia maze 2 x 53 mq 

Ig2o e 2 x 0.8 mA 

Ig2 max = 2 x 7.4 mA 

Wo (d = 4. 3°k) ~ 41 W 

Vi = 37 Veff 

Push-pull 

output 

omp lifier 

class B 

Va a Vg2 _ 300 V 

Vgl = -63 V 

Raa c 4500 Ohms 

Iao = 2 x 15 nrA 

Ia max c 2 z 72.5 mA 

Ig2o e 2 x 0.4 mA 

I62 maa = 2 x 14. 3nA 

Wo (d a 4.5%) - 26.5 W 

V1 _ 46 Veff 

4652 

Full-wave 

rectifier 
® 

a 

Vf 4 V 

If = 2.4 A 

Direct 

Rectifier For further data Please 
refer to type p X 1 

4654K 

Output 

Pentode 

4654 P 

4- 9~ 

~ ;p; e, 
I ( 

• k 
Vf = 6.3 V 

If a 1.35 p 

Indirect 

Output 

amplifier 

class p 

(continued) 

Va e 250 V 

vg3 ~ o v 
Vg2 _ 275 V 

Rk _ 175 Ohms 

Ia = 72 mA 

Ig2 e 8 mA 

S = 8.5 mq/V 

Ri = o.ozz NDnm 

Ra = 3500 Ohms 

Wo (d = 11.4%) _ 9.2 W 

Vi = 11.5 Veff /~, 
aY 9~ 9' 

~ 
f k,m 



J 

TYPE 
BASE 

CONNECTIONS 
HEATER 
DATA 

APPLICATIONS OPERATING CHARACTERISTICS 

K 

4654 
P 

(continued) 

Push-pull 

output 

amplifier 

class A B 

Vb = 375 V 

Rg2 = 500 Ohms 

Vg3 = 0 V 

gk = 195 Otuos 

Iao 2 x 53 ntA 

Ia max = 2 x 66.5 mA 

Ig2o = 2 x 6.5 mA 

Ig2 max= 2 x 15.5 mA 

No (d = 3.5~) = 26 W 

Vi = 22.5 Veff 

Push-pull 

output 

amplifier 

class A B 

Vb = 375 V 

Rg2 = 500 Ohms 

Vg3 _ 0 V 

Vgl = -32 V 

Iao = 2 x 20 mA 

Ia max : 2 x 79 mq 

Ig2o = 2 x 2.2 mA 

Ig2 max= .2 x 17 mA 

No (d = 2. 5~) 35 W 

V1 = 22.4 Veff 

4657 

Triode 

a 

{~f 

km y 

Vf = 4 V 

If , 1 A 

Indirect 

Typical 

characteristics 

Va = 200 V 

Vg = -1.5 V 
Ia = 1 mA 

S = 2.2 mA/V 

~u = 99 
Ri = 0.045 MOhm 

4662 

Neon 

tuning 

indicator 

k. 

'h 
•• 

' 

Tuning 

indicator 

Va z 150 - 170 V Ia :max 2 mq 

Iah = 40 - 50 ~uA 

( ~ ( t ( ( ~ ( ~ C~ C. C (! (; (- ( ~ t 



46c42 ~~ 
9x 

o 
Vf_ 4V 

Push-pull 

output 

amplifier 

class A B 

Va = 375 V 

Vg2 250 V 

Rk = 540 Ohms 

Raa = 0.015 h10hm 

Iao 2 x 24 mA 

Ia max = 2 x 29 rtN 

Ig2p =, 2 x 3.5 mA 

Ig2 pax 2 x 4 mA 

Wo (dt = 5.2%) = 14 W 

Vi = 25 Veff 

~ ~ k~9} If a l A Va 375 V Ig 20 = 2 x 3 mA 

Output 

pentode 

Indirect Push-pull 

output 

anp lifier 

class B 

Vg2 = 250 V 

Vgl = -32 V 

Raa = 9000 Ohms 

Iao = 2 x 20 mA 

Ig2 max = 2 z 5.5 mA 

Wo(d = 1.590) = 19 W 

Vi = 22 Veff 

Ia max=2x45 mA 

Push-pull 

output 

Va = 350 V 

Rk = 850 Ohms 

Ia max = 2 x 46 mA 

VVo (d _ 2. 3%) = 15.6 W 

4683 amplifier 

class A B 

Raa = 8000 Ohms 

Iao = 2 x 43 mA 

Vi = 51 Veff 

9 
Vf 4 V 

Output 

triode 
a~ 

o 

If > 0. 95 A 

Direct 

Push-Pull 

output 

amplifier 

class B 

Va = 350 V 

Vg _ -75 V 

Raa = 5000 Ohms 

Iao = 2 x 35 mA 

Ia max = 2 x 70 mA 

Wo (d = 2. 1%) = 20 W 

Yi _ 49 .Veff 



TYPE 
CONNECTIONS DEATH 

APPLICATIONS OPERATING CHARACTERISTICS 

4686 

Gas-filled 

triode 

99. 

a 

~ 

Vf = 4 V 

If _ 1.2 A 

Indirect 

H.F. time 

base 

oscillator 

vakp = 30o v 
Vagp = 350 V 
is ❑ max 3 mp 

Iap ~ max 300 mA 

varc = n v 
Vfk a 100 V 

F = max 50 kc/s 

4688 

Output 

pentode 

9fs~— t s~ 

a 

"I-S" 
f r k's~ 

Vf = 4 V 

If 2 A 

Indirect 

Push-pull 

output 

anP lifier 

class A B 

Va c 375 V 

Vg2 = 275 V 
Rk = 165 Ohms 

Raa _ 6500 Ohms 

Iao = 2 x 48 mA 

Ia max n 2 x 62 mA 

Ig2o 2 x 5 mq 

Ig2 max= 2 x 9 mA 
Wo (d 

a 

2. 3%) = 28.5 W 

Vi 16 Veff 

4689 K 
Output 

pentode 

4689 P 

4i ~ 9~ 

' ~ 
r r k9~ Vf o 6.3 V 

If - 1 35 A 

Indirect 

Push-pull 

output t 

amplifier 

class A B 

For further data Dlease 

refer to type 4688 ~ ~ 

a~ • 

rQ 
k,9~ 

4690 

Gas-filled 

triode 

n

m

, 
~y 9

k,s 
t 

Yf : 4 V 

If a 1.3 A 

Indirect 

H.F. time 

base 

oscillator 

Va _ 500 V 

yagP 600 V 

Ia = 10 mA 

Iap , 750 mA 

Rg min c 1000 Ohm/V 

Rg :max 0.5 MOhm 

Varc = 50 V 

F =max 150 ke/s 

c ~~s~EEscc ~ cEes~s~sc~ ~cEss~E 
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4694 

Output 

pentode 

°~ '' 

a~ 1 1 k,g~ 

of : s. 3 v 
If = 0.9 A 
Indirect 

Typical 

characteristics 

Ya : 400 V 

Vg2 = 425 V 

Vgl : -15.6 V 

Ia 22 mA 

IB2 2.8 mA 

S : 7 mA/V 

Ri . 0.075 MOhm 

Va ~ 375 V 

Vg2 c 250 V 

Ygl : 7.7 V 

Ia c 24 mA 

IB2 = 2.5 ntA 

S 8 mA/V 

Ri 0.070 FfOhm 

push-pull 

output 

amplifier 

class A B 

Va : 400 V 

Vg2 : 425 V 

Ri _ 315 Ohms 

Ia = 0.02 MOhm 

Iao = 2 x 22 mA 

Ia max=2x25 mA 

Ig2o : 2 a 2.8 mA 

Ig2 max = 2 z 6.2 mA 

Wo (d 5 %) 13 W 

Vi = 9 Yeff 

Va = 375 V 

Y82 = 250 V 
Rk : 145 Ohms 

Raa : 0.013 NOhm 

Iao c 2 x 24 mA 

Ia max : 2 x 30 mA 

Ig2o 2 z 2.5 mp 

Ig2 max: 2 z 5 mp 

Wo (d : 2.3'6) = 12 W 

V1 : 6.9 Veff 

4699 

Output 

pentode 

9z 9, 

a 

1 1 k,g~ 

Vf = 6.3 Y 
If : 1 A 

Indirect 

Output 

a~lifier 

class A 

(continued) 

Va : Vg2: 250 V 

Rk c 90 Ohms 

Ia _ 72 mA 

Ig2 : 8 mA 

S 14.5 mA/V 

Ri : 0.020 F10hm 

Ra : 3500 Ohms 

Wo (d a 10%) : 8 W 

Vi n 5.3 Veff 



~. 
TYPE 

BASE 
CONNECTIONS 

HEATER 
DATA 

APPLICATIONS OPERATNIG CHARACTERISTICS 

Vb = 425 V Ia max c 2 x 58 mA 

Rg2 = 0.022 MOhm I82o = 2 x 5 mA 

Rk = 170 Ohms Ig2 max = 2 x 14.5 mA 

4699 Raa = 8000 Ohms Wo (d _ 5 %) = 29 W 

Push-pull 

output 

Iao = 2 x 46 mA VS . 17 Veff 

Vb _ 375 V Ia max = 2 x 64 mA amplifier 
(continued) 

class A B Rg2 = 700 Ohms IBZo = 2 a 6.5 mA 

Rk , 125 Ohms IB2 max = 2 x 16.5 mA 
Raa = 6000 Ohms Wo (d a 4 %) 27.5 W 

Iao = 2 x 52 mA Vi = 14 Veff 

G E R M A N I U M D I O D E S 

TYPE APPLICATIONS OPERATING CHARACTERISTICS 

OA 50 
(1 N 34 A) 

General 

purpose 

diode 

Id (Vd: - 1V). 5 mA 

-Id(Vd. -lOV). 30 pA 
-Id(Vd. -SOV).500 ,uA 

Cdk 

Vd inv max 60 V 

Id max 50 ntA 

tamb . max + 75o C 

min -50° C 

1 PF 

_ 

OA 51 
(1 N 54 A) 

Nigh back 

resistance 

diode 

Id (Vd. +1V)• 5 mA 

-Id(Vd. -lOV)• 70 ,uA 

-Id (Vd. -SOV)-100 AA 

Cdk . 

Vd inv max 50 V 

Zd max 50 mA 

tamb . max + 75° C 

min - 50°  C 

1 pF 

C t ~. f E f ~ C C C E E. C C E 4 E. E E E C 6 E t E ~. • 



TYPE APPLICATIONS OPERATING CHARACTERISTICS DIMENSIONS 

OA 52 
(1 N 57 A) 

General 

purpose 

diode 

Id (Vd= + 1V)= 4 mA 

-Id(Vd= -lOV) < 50 PA 

-Id (Vd= -75V)< 500 pA 

Cdk 1 

Vd inv = max 80 V 

Id = max 40 IIIA 

tamb max+ 75° C 

min -50° C 

DF 

tt om~]]
MAx.V.J ' 

19
za

. 

OA 53 
(1 N 58 A) 

100 volt 

diode 

Id (Vd. + iV)= 4 mA

-Id(Vd. -lOV)< 50 PA 

-Id(Vd= -100V)<600 ,uA 

Cdk 

Vd inv _ max 100 V 

Id = max 50 mA 

tamb = max+ 75° C 

min -50°  C 

1 pF 

; 

v 
~ 

O 

~ 

~ 

T- 

~ 
>„ 

N 
J 

i 

~ 

-'~ 

°o 

(t N 38sA) 100 volt 

diode 

Id (Vd= + 1V)= 4 mA 

-Id(Vd= -3V) < 5 PA 

Id (Vd= -100Y)< 500 yA 

Cdk = 

Vd inv = mayc 100 V 

Id max 50 mA 

tamb = max+ 75° C 

min -50° C 

1 PF 

- 

; 
F _ 
N 
lfl 

—

OA 56 
(1 N 86) 

General 

purpose 

diode 

Id (Vd. + 1V) > 4 mA 

-Id(Vd. -lOV) < 50 pA 

-Id(Vd= -SOV) < 833 pA 

Cdk 

Vd inv : max 70 V 

Id = max 50 mA 

temb =max+ 75° C 

min -50° C 

1 PF 

_yam_ O'6 



N 
m 

TYPE APPLICATIONS OPERATING CHARACTERISTICS DIMENSIONS 

OA 60 
(1 N 87) 

Video 

detector 

diode 

V invp 30 V 

Id = max 5 mA 

Cdk 

t amb = max + 60° C 

min -60° C 

1 PF 

OA 61 

(i 
N gg) 

D.C. 

restorer 

diode 

Id (Vd. + 1V)>2.5 mA 

-Id (Vd. -50V)=max 

100 PA 

Id . max S mA 

Cdk . 

V inv =max O5 V 

Idp = max 15 mA 

Isurge max 500 mA 

max + 60° C 

t amb .min -50° C 

1 PF 

~ ~\ 

3 

'- 

:—_ 

~ 

v 
0 

O 
D 

OA 70 

Video 

detector 

diode 

Vd inv .max 22.5 V 

Id maz 50 ntA 

Cdk 

t amb =max+ 75°  C 

. min -50° C 

1 DF 

OA 73 

Video 

detector 

diode 

Vd inv =max 22.5 V 

Id max 50 mA 

Cdk 

t amb =max + 75°  C 
= min -50° C 

1 PF 
m 
" ~ ~ 

E ~ E t ~ ~ t E' ~ ~ E ~ E' E E ~ E ~ t E ~ i • • ~ E 



~J'OLTAGE 

STABILIZERS 

INDUSTRIAL 

RECTIFIERS 



Y O L T A O E S T A B I L I Z E R S 

Tyne 
Base 

connections 

gtabil ized 
voltage 
at stated 
9uiesce nt 
current 

(V) 

Ignition 

voltage 

(Y) 

quiescent 

current 

(mA) 

Upper 
current 
limit 
for 

stabilization 

(mA) 

Lower 
current 
limit 
for 

stabilization 

(mA) 

Limit 
value 
of the 
A.C. 

resistance 

(Ohms) 

85 Al 

k 

d 
® 

k 

83 - 87 125 4 8 1 430 

85 A2 

k 
a d 

k 

O d k 

83 - 87 125 4 6 1 400 

I N D U S T R I A L R E C T I F I E R S 

TYPe 
Base 

connections 

- Heater 

data 
Vtr max 

(yeff) 

Vtr min 

(Neff) 

Vinv p 

(V)x

Vign 

(V) 

Varc 

(V) 

Io 

(A) 

lap 

(A) 

Ra min 

(Ohms) 

1163 

Half-wave 

rectifier 

~ 

, 

Vf _ 2.25 V 

If 17 A 

Th _ 3 sec 

90 20 250 16 11 6 36 0.5 

1164 

Half-wave 

rectifier 

~ 

r 

yf 2.5 V 

If 25 A 

Th = 15 sec 

60 20 225 16 9 15 90 0.3 

~. L 



PICTURE 

TUBE S 



r 

.. 

PICTURE TUBES 
TYPE NOMENCLATURE 

The type nomenclature for our Dicture 
tubes consists of two letters fol lowed by 
two sets of figures. 

These symools provide information con-
cerning the methode ofdeflecting and focusing 

the electron beam, the type of luminescent 
screen and the diameter of the screen. 

The first letter indicates the method of 

deflection and focusing. 

M Magnetic focusing and deflection. 

The second letter indicates the proper-
ties of the luminescent screen. 

W Medium persistence. White fluorescence 

.. 

1s0 



The first group of figures, immediately 

fol lowing, theietters, indicates the diameter 

of the luminescent screen in cm: 

Thus 13 represents a 13 cm screen 

31 represents a 31 cm screen 

The second group of figures is a serial 

number indicating a particular design or de-

velopment. 

Example: 

MW 31 - I6 Cathode ray tube of 31 cm 

screen diameter having a medium persistance 

fluorescence and employing magnetic deflection 

and focusing. 



P I C T U R E T U B E S 

TYPE 
BASE 

CONNECTIONS 

HEATER 

DATA 

DEFLECTION 

DATA 
OPERATING CHARACTERISTICS 

MW 22--7 

9' ~ 9 
' s

x 'I _()~ 

9~ 9 

f f 

Vf 6.3V 

If = 0.6 A 

Indirect 

Fbr further data please 

refer to type A1YY 22-17 

MW 22-14 

q ., 9 
4 

p 
.0• 

9 9 

For further data please 

refer to type A1W 22-17 

MW 22-16 ~ O a, 

9 1 i x 

Vf 6.3 V 

If 0.3 A 

Indirect 

Double 

ma~etic 

with ion 

trap 

Vat 

Val 

9000 V 

l6b V 

-Vg 20 - 50 

Vfk = maz 150 

V 

V 

Vat 

Val 

~ 7000 V 

160 V 

Cg • 

-Vg ~ 20 - 50 

Vfk max 150 

6 pF 

V 

V 

MW 2217 

i.c. ie. 

~'+ O  • ~~ • • k
9 

t •t 

Vf 6.3 V 

If = 0.3 A 

Indirect 

Double 

magnetic 

Vat 

Val 

7000 V 

160 V 

Cg 

-Vg = 20 - 50 

Vfk max 150 

6 PF 

V 

V 
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MW 22-'18 Please refer to type M1Y 22-17 

a~ 9 Vf=6.3V 

r~
-~- 

~ ~ If 0.6 P. 
For further data please 

MW 31--7 ' 0. 
a q g 

r ~ 
Indirect refer to type MW 31-17 

~ a 

rr--
11 N 

MW 3114 s 9 
•o• 

q 
For further data please 

refer to type MW 31-17 

Vat 9000 V -Vg 20 - 50 V 

Vf = 6.3 V Double Val = 160 V Vfk = max 150 V 

O If = 0.3 A magnetic 
Vat 7000 V -Vg 20 - 50 V IviW 31-16 a, 

q 1 f g 

Indirect with ion 

trap 
Val 

. 

160 V Vfk max 150 V 

Cg 3 pF 

4C. I.C. 

Vf = 6.3 V Lbuble Vat 7000 V -Vg . 20 -- 50 V 

114W 31.-17 [~ p~ M 
9~ ~1 f k 

If = 0.3 A magnetic Val • 160 V 

Cg 
• 

6 

Vfk = max 150 

pF 

V 



P I C T U R E T U B E S 

TYPE 
BASE 

CONNECTIONS 

HEATER 

DATA 

DEFLECTION 

DATA 
OPERATING CHARACTERISTICS 

MW 31-18 please refer to type MW 31-77 

MW 31--74 Please refer to type MW 31-16 

MW 36-22 

Jya, 

• •• a~ of f n

Vf = S.3 V 

If 0.3 A 

Indirect 

Double 

magnetic 

with ion 

trap 

Vat = 

Val - 

10.000 V 

250 V 

Cg = 

-Vg = 33 - 72 

Vfk = max 125 

G pF 

V 

V 

MW 36--24 Please refer to type MW 36-22 

MW 41-1 

lya, 

9 f• f 
•N a~ 

Vf = 6.3 V 

If _ 0.3 A 

Indirect 

Double 

magnetic 

with ion 

tra P 

Vat _ 

Val 

12.000 V 

250 V 

C ~ _ 6 

-4'g ~ 33 - 72 

Vfk max 225 

6 pF 

V 

V 
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a 

MW 43--43 

n a 

'c. g~ 

9t'f f• k~ 
O 

Vf: 6.3V 

If = 0,3 A 

Indirect 

Double 

magnetic 

with ion 

trap 

Va 

Vg2 

= 14000 

. 30n 

V 

V 

Cg 

-VB 

Vfk 

7 pF 

= 

= 

40 - 86 

max 125 

V 

V 

II~ 

®~

Vf 

MW 43-64 ~ 
4 

~ f f k 

: 6.3 V 

If < 0.3 A 

Indirect 

Double 

ma~etic 

with ion 

trap 

V84 

Yg2 

14000 

. 300 

V 

V 

CB e 

-VB1 

Vflc 

7 PF 

_ 

= 

40 - 86 

max 125 

V 

V 

n~4 

L 
q~ 

Yf < 6,3 V Double 
Va 14000 V -Vgl 40 - 80 V 

MW 53-20 Q: 
0.

q~=' ' w 

If = 0.3 A 

Indirect 

magnetic 

with ion 

trap 

Vg2 300 Y 

Cg 

Vfk 

7 pF 

max 125 V 
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THYRATRONS 



T R Y R A T R O M S 

T Y P E P L 1 7 P L 2 D 2 1 P L S 7 P L 1 0 5 

Base connections 

~9 

® 

f f 

f ~ gi 

g 

O °9~ 9+ 

fk 
~ g

.. 
• • 

~ fk 

fg 

J1a 
f 

G 
® g, 

gi fk 

Neater data: 

Filament voltage 

Filament current 

Cathode type 

Heating-up time 

Vf 

If 

Th 

2.5 V 

S A 

Direct 

5 sec 

6.3 V 

0.6 A 

Indirect 

10 sec 

S Y 

4.5 A 

Indirect 

300 sec 

5 V 

30 A 

Indirect 

300 aec 

prc voltage 

Ionisation time 

Deionisation time 

Control characteristic 

Varc 

Tion 

Tdion 

16 -V 

10 iu sec 

1000 N sec 

nag 

8 V 

O.5.0 aec 

35 - 75~u sec 

nag 

16 V 

10 p sec 

1000At sec 

nag 

16 V 

10 ~u sec 

1000N sec 

neg/pos 

Peak anode voltages 

inverse lnaz) 

forward 

Va i~ p 

Va p 

5000 

2500 

1300 

650 

1500 

1000 

2500 

~ 2500 
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ro

Shield grid voltage 

Before conduction 

during conduction 

Vg2 ign p 

Vg2 arc 

- 

- 

- 100 Y 

- 10 V 

- 

- 

- 500 V 

- 10 V 

Mode current 

instant. above 25c/s(max) Ia p 3 Ikp 0.5 A I5 40 

instant, below 25c/s(maa) Ia p 1 - 5 12.8 

average Ia 0. 5 Ik = 0. 1 A 2 5 & 4 

Control grid current 

instantaneous (max) Igl p 0.25 - 1 1 

average (max) Igl 0.05 0.01 0.25 0.25 

Sield grid current 

instantaneous (max) Ig2 p - - 2 

average Ig2 - 0.01 - 0.5 

Averaging time of .currents - Tav 15 sec 30 sec 15 sec IS sec 

Temperature limits 40 to 80° C - 75 to t 90° C 40 to 80° C 40 to 80° C 

Recommended temperature 40° C - 45° C 40° C 

Overall dimensions 62 a 169 ® 19 x 54 mm 62 a 185 sm 97 a 286 mm 
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TRANSMITTING 
VALVES 
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T R A N S M I T T I N G V A L V E S 

Type Base Overall Heater Va Vg2 Wa Class of Full ratings 

up to Wo ,p dimensions data max max max service 

V Y W Mc/s W g 

C telegr. 20 15 60 

PE O}/10 P 7-pin 51 X 150 
Vf ' 12 V 

500 300 10 
B tel eph. 20 4 31 

(837)'► small If =0.65 R-
Ca82 mod 20 10 62 

C83 mod 20 2 33 
Pentode Indirect 

C telegr. 20 45 69 

R tel eph 20 11 31 

PE 06/10 E 7-Pin 
Vf =12.6 V 600 300 25 Cag2 mod 20 40 70 

(1625)'1 small 
51 x 146 If =0.65 A C fr. mil t. 2/4 27 52 

Pentode Indirect 
B mod - 100 71 

C telegr. 30 275 76 

QB 2)250 Giant 
Vf 10 V R tel eph. 30 50 33 

(8132* 
7-pin 

65 x 191 If . 5 p 
2250 800 100 

Cag2 mnd 30 180 70 

Direct B mod. 1) 515 73 

Pentode 

C telegr. 120 375 75 

QB 3/300 Giant Vf 5 V B tel eph. 120 58 32 

(4-125A)~ 
5

62 x 130 If 6.5 A 3000 600 125 Cag2 mod 12(1 300 79 
-Pin 

Direct B mod. 1) 550 72 

Tetrode 

= American type number 
r ( a 

1) two valves 

a ( t r ( l l l l l l (' t l t l l 4 l- l l 



1 ) ) ) ) ) ) 

w 

QB 3.5/750 
(4-250A)* 

Tetrode 

Giant 

5-pin 
87 x 151 

Vf = 5 V 

If _14.1 q 

Direct 

4000 600 250 

C telegr. 

B tel eph. 
Cag2 mod. 

B mod. 

75 

75 
75 

1000 

126 
510 

635 

80 

33 
75 

68 

QE 06/50 
(807)* 

Pentode 

5"Fin
small 

52.5 x 146 
Vf = 6.3 V 
If 0.9 A 

Indirect 

600 300 25 

C telegr. 

B tel eph. 
Cag2 mod. 

B mod. 1)

60 

60 
60 

40 

12.5 
27.5 

80 

66 

33 
70 

66 

QEL I/I50 
(4 X-150A)* 

8-pin 

Loctal 
42 x 70 Vf . 6 V 

If = 2.6 A 
1250 30 150 

C telegr. 

Cag2 mod. 

B mod. 

165 
165 

- 

195 

140 

425 

78 

70 

72 

QQE 04120 
(832 A)* 

Double 

tetrode 

Sep tar 51 x 84 

Vf = 6. 3 V 

If = 1.6 A 
Vf _12.6 Y 

If 0.8 A~ 
Indirect 

600 250 2 x 7.5 

C telegr 

Cag2 mod. 

200 

200 

26 

17 

71 

76 

QQE 06/40 
(AX 9905) 

(approx 829 B)* 

Double 

tetrode 

gep tar 49 x 122 

Vf = 6. 3 V 
If = 1.8 A 

Yf =12.6 V 

If 0.9 A 

Indirect 

600 250 2 x 20 

C telegr. 

Cag2 mod. 

C fre9. mul t. 

g mod. i)

200 
200 

50/150 

90 

50 
20 

73 

71 

73 

33 

72 

TB 1160 G 
(834)'t 

Triode 

G 72 x 173.5 
Vf = 7.5 V 

If =3. 25~q 

Direct 

1250 - 50 

C telegt. 1) 

B tel eph, 1)

Ca mod. I)

B mod. 11

60 

60 

60 

- 

140 

40 

116 

110 

58 

28 

64 

69 

American type number 1) two valves 
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RECTIFIERS 
FOR 

TRANSMITTING 
PURPOSES 



SINGLE ANODE MERCURY VAPOUR-OR XENON FILLED RECTIFIERS FOR TRANSMITTING PURPOSES 

TYPe Overall Limiting Vtr Vo Io Wotot 
and Base dimensions Heater 

values Rectifier 

kV kV A kW filling (~) data (max) 
circuit 

DCG 4/1000 G Vf = 2.5 V tingle phase full -wave 3.5 3.2 0.5 1.6 (866 A)x Medium 
49.5 x 162 If = 4.8 A 

Va inv p ,lOkV 
3 Phase half-wave 4.1 4.8 0.75 3.6 

Mercury 

vapour 

4 pins Direct Io = 0.25 A g phase full-wave 7 9.6 0.75 7.2 

I)CG 5/5000 GB Vf , 5 V single phase full-wave 4,2 3.8 3 11.4 
(872 A)* Jumbo 

52 x 213 If = 7 A Va 
inv p :12kV 3 phase half-wave 4.9 5.7 4.5 25.6 

Mercury 

vapour 

4 pins Direct Io 1.5 A 3 phase full-wave 8.4 11.4 4.5 51.3 

DCG 9/20 
(869 B)* Vf = 5 V single phase full-wave 7,4 6.7 5 33.5 
Mercury 
vapour 

3 pins 120 x 375 If 12.5 A Va 
inv = 21 kV 3 phase half-wave 8.6 10 7.5 75 

(grid 
controlled] 

5p°o Direct Io 2.5 A 3 phase full-wave 14.8 20 7.5 150 

L1CX 4/1000 Vf 2.5 V single phase full-wave 3.5 3.2 0.5 1.6 
(3 B 28)* Medium 

53 x 156 If 5 A 
Va inv p:lOkV 3 phase half-wave 4.1 4.8 0.75 3.6 

Xenon 
4 pins Direct Io 0.25 A 3 phase full-wave 7.1 9.6 0.75 7.2 

DI:X 4/5000 Vf = 5 V single phase full wave 3.5 3,2 2.5 8 
(4 B 32)* Jumbo 

59 x 216 If = 7,1 A Va inv p =10 kV 3 phase half-wave 4.1 4.8 3.75 18 
4 pins Direct Io .1.25 A 

3 phase full-wave 7.1 9,6 3.75 35 
Xenon 

f ~' ^'"e~'oafi tYp~ na~r I~ {' ~~ ( ' 1 / ( ( ( ( ( ( / ( ( ( ( ( f 1 
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USEFUL 

FORMULAE 



USEFUL FORMULAE FOR D.C. 

OH61'S LAN 

I = 

E = 

R 

E 

B 

I.R 

E 
I 

I 

E 

R 

in 

in 

in 

amperes 

volts 

ohms 

NATT6 DISSIPATED 

N = 

N = 

N 

E.I 

IZR 

EZ

B 

W 

E 

Z 

R 

in 

in 

in 

in 

watts 

volts 

amperes 

ohms 

RESISTANCES IN SERIES Rt = Rl + Rz + R3 +  Rn

RESISTANCES IN PARALLEL 
1 

St

I 

61 + 
1 

RZ

1 
+ R3 +  

1 

Rn 

TNO RESISTANCES IN PARALLEL Rt 

Rl x RZ

R 
1 
+ R 

2 

1 1 t 
l 
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WHEATSTONE'S BRIDGE 
I o : 0 

RI R3

R2 * R4 

R 3. R2

RI 
.  

R4 

DNLOADED VOLTAGE DIVIDER 

r 
Vo 

~fo ~  VI

R I

V I  ' Vo R I  + R z

vo
Io RI + 

RZ 

LOADED VOLTAGE DIVIDER 

RI RI RZ

V b Vo RI  + R Z ~ I 6 R I  + R Z

Ib ' 

RI

Vo R1 + RZ Vb 

R I. RZ

RI+RZ 



N 

USEFUL FORMULAE FOR D.C. 

EQUIVALENT CIRCUIT OF A 

DELTA-STAR CONNECTION 

R4 RS 

~R2 

R6 
a b 

b is equivalent to g, when 

3 

a is equivalent to b, when 

R4'R5 

RI R 4 + R S + Rs

USEFUL FORMULAE FOR A.C. 

e som E maa sin to t 

i mom I mea sln (w t + Q) 
W _ 2 7t f 

WAVE LENGTH 

3.lOR
'~ f meters 

f = frequency in cycles/sec. 

R.N.S. VALUES 

E max 

Erms(eff)= 1/"~-

I max 

I rms(eff)= V 2 

r ~, ~ ~ ~ < < < c ~~ c c ~ ~ • • • 
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I YPEDANCE 
E 6 

I Z Z• I E Z.I 

A ATTS DI66IPATED 

A : I a R 

W: IaZ cos q 

A * 

p, 

E.I 

Ea

Z

cos 

cos 

q 

Q 

REACTANCE OF A COIL 

Z w L 2 7( fL 

f = freQuency in c/s 

L inductance in henrys 

C OIL6 IN SERIES Lt LI + La + L3 +  Ln

TWO COIL6 IN SERIBS IIITH 

COUPLING BETWEEN THE COILS Lt LI + La t 2 
m 

COILS IN PARALLEL 
1 1 I 1 

+ }-+  Lt ' LI La La

1 

Ln

TWO COILS IN PARALLBL Lt 
LII+LL2 

TWO COIL6 IN PARALLEL KITH 

COUPLING BETWEEN THE COILS 

LI L - Ya

L Li•+~ a t 2 m 

REACTANCE OF A CONDENSER 

I 1 
z ' u, c a'~ rc 
C : caDacl ty in farads 



0 

CONDENSERS IN SERIES 
1 1 1 1 1 

; + +  
Ct = C1 C2 C3 Cn 

TWO CONDENSERS IN SERIES 

C I . C Z

C 
C1 

+ 
OZ 

CONDENSERS 1N PARALLEL Ct C1 + Cz + C3 +   Cn

CAPACITY OF A CONDENSER 

Eo eo 
C : g,lyd cm or 3.67(d 10-12 farad 

0 = surface of the plates in cm2

d distance between the condenser plates in cm 

£ = dielectric constant of the insulating material 

IMPEDANCE OF A COIL AND 

RESISTANCE IN SERIES 

Z VRZ + W 2L2

R 
cos Q : Z 

U1 L 
Q ~ R 

~ ( ~ ~.Y ~. ~ ~ ~ ~ t ~ ~ f ~ 
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N 
O 

IMPEDANCE OF A COIL AND 

RESISTANCE IN PARALLEL 

Z ~/ R 2 _ W ~ L ~ 
cos @ = Z 

R 

R 

@ ' W L 

IMPEDANCE OF A CAPACITANCE 

AND RESISTANCE IN SERIES 

Z VRz + wCZ 

R 
cos @ 

Z 

tg b = W RC 

IMPEDANCE OF A CAPACITANCE 

AND RESISTANCE IN PARALLEL 

R 
Z . 

VI +wz R Z CZ 
Z 

cos @ = R 

tg 6 I` W RC 

IMPEDANCE OF A COIL, CONDENSER 

AND RESISTANCE IN SERIES 

Z 

wL - wCtg 6 = R 

at resonance Z = R 

IMPEDANCE OF A COIL AND 

RESISTANCE IN SERIES, 

PARALLEL CONNECTED TO A CAPACITANCE 

1 / R 2 . + cu 2 LZ 
Z V (1 - w Z LC)Z +u/ 2 

at resonance Z ~ ` RC 

CZ RZ 



N 

SELECTIVITY OF A TUNED CIRCUIT 

WL 
Selectivity factors S 0.2 R 

R 
Band width B 1.6 L 

MUTUAL CONDUCTANCE 

p x 1000 
S . Ri mA/Y 

R1 in Ohms 

AMPLIFICATION FACTOR 

S x R1 

'° 1000 

6 in mA/V; R1 Sn Ohms 

INTERNAL RESISTANCE 

,u x 1000 
Ri S Ohms 

S in mA/Y 
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0 
N 

STAGE GAIN OF A VALVE 

R 
Va e - ~u V g Ri +~a 

In the case of pentodes Ra is usually small 

compared with R1 and, therefore,we may write: 

Va = S. Ra

The value required for the cathode resistor: 

V x 1000 
Rk - B Ohms 

Ik

AUTOMATIC GRID BIAS 

Ik ~ total cathode current of the valve in mA. 

Vg required grid bias in volts. 



D E C I B E L T A B L E 

The relation between Voltage, Current and Decibels is: 

V1 
Voltage: 20 log 

V2 
= ... decibels 

I1 
Current: 20 log I2 

... decibels 

Db 0 10 20 30 40 50 60 70 

0 

V1 I1 

~ of  ~ = 3. 16 10 31. 6 100 316 1000 3162 

1 1.12 3.55 11.2 35.5 112 355 1122 3548 

2 1.26 3.98 12.6 39.8 126 398 1259 3981 

3 1.41 4.47 14.1 44.7 141 447 1413 4469 

4 1.59 5.01 15.9 50,1 159 501 1585 5012 

5 1.78 5.62 17.8 56.2 178 562 1778 5623 

6 2.00 6.31 20.0 63.1 200 631 1995 6310 

7 2.24 7.08 22.4 70.8 224 708 2239 7080 

8 2.51 7.94 25'.1 79.4 251 794 2512 7943 

9 2.82 8.91 28.2 89.1 282 891 2818 8912 
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DIAGRAMS 
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BATTERY RECEIVER 

ITS 

C~ 

CS 

sg 

-, 

-~ 

M 

Iss 

_ _ CI] 

• ~ 

•~^ 

C1~ 

C1 

AM 1 

♦-~_ r
10• 

•CI] 

P,M D. 

AMY 

CONTENTS AND CIRCUIT DIAGRAM 
WITHOUT ANY GUARANTEE TO PATENT RIGHTS 

Q 

PB 154 



LIST OF PARiS 
BATTERY RECEIVER 

PART 
NUMBER TECHN.DATA ORDERNUMBER 

PART 
NUMBER TECHN.DATA ORDERNUMBER 

CAPACITORS WITHOUT PARTNUMBER R I I Mtz 0.5 W AR 1001 A/I M 

BELONG TO COILPACK & I .F. TRAFO'S R2 100 K n 0.5 W AR 1001 A/100 K 

R3 
R4 

6.8 K R 
1.5 M R 

0.5 W 
0.5 W 

AR 
AR 

1001 A/6 K 8 
1001 A/I M 5 

CI 2x500 pF VAR 5127/50 

C2 100 pF CER AC 3003 P/100 E R5 56 Kn 0.5 W AR 1001 A/56 K 

C3 2.2 pF CER AC 3003 P/2 E 2 R6 27 Kf2 0.5 W AR 1001 A/27 K 

C4 56 PF CER AC 3003 P/56 E R7 0.5 Mfg POT AR 9160/DL 500 K 

C5 22000 pF CER dC 3007 T/22 K R8 0.5 M n POT AR 9160/GL 500 K 

C6 47000 pF PAPER 5324 P/47 K R9 4.7 MR 0.5 W AR 1001 A/4 M 7 

C7 0.1 uF PAPER 5324 P/100 K RIO 4.7 Mfg 0.5 W AR 1001 A/4 M 7 

C8 100 pF CER AC 3003 P/100 E RI I 1 Mf1 0.5 W AR 1001 A/I M 

C9 22000 .pF CER AC 3007 T/22 K R12 330 Kf2 0.5 W AR 1001 A/330 K 

CIO 100 pF CER AC 3003 P/110 E R13 220 n 0.5 W AR 1001 6/220 E 

CI I 220 pF CER AC 3003 P/220 E R14 i MS1 0.5 W AR 1001 A/I M 

C12 10000 DF CER AC 3007 T/10 K 

C13 22000 pF CER AC 3007 T/22 K P.B. PUSN BUTTON PD 2001 

C14 10000 pF CER AC 3007 T/10 K D.L. DIAL LAMP 7100 D 

C15 4700 pF PAPER 5325 PJ4 K 7 

C!6 8 yF ELCO 531 1 K/8 it I .F. TRAFO AP 1001 /52 

C17 50 yF ELCO AC 5555/50 T2 I .F. TRAFO AP 1001/52 

T3 OUTPUTTRAFO 5181 
LOUDSPEAKER 9770 X 



BATTERY RECEIVER 

a 

q 

DK96 

n 

As 

 r 

_.J 

^i ce

~~ 

G~ 

.J 

.i 

ra 

I 

I 

DF06 

Cq 

.J 

M 

~~~ 

C 

q 

A F96 

s 

cu 

s 

DL 06 

C1 

ri 

M 

i0Y j 

O t 

♦i 
AM 

~ .1r. 
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qL. 
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CONTENTS AND CIRCUIT DIAGRAM 
WITHOUT ANY GUARANTEE TO PATENT RIGHTS 
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LIST OF PARTS 

BATTERY RECEIVER 

PART 
NUMBER TECHN.DATA ORDERNUMBER 

PART 

NUMBER TECNN.DATA ORDERNUMBER 

CAPACITORS WITHOUT PARTNUMBER RI I M12 0.5 W AR 1001 A/I M 

BELONG TO COILPACK d I.F. TRAFO'S R2 120 K n 0.5 W AR 1001 A/120 K 

R3 27 Kn 0.5 W AR 1001 AJ27 K 

R4 33 K n 0.5 W AR 1001 A/33 K 
CI 2x500 vF VAR 5127/50 R5 1.5 M n 0.5 W AR 1001 A/I N 5 
C2 100 pF CER AC 3003 P/100 E R6 39 Kn 0.5 W AR 1001 A/39 K 
C3 22000 pF CER AC 3007 T/22 K R7 27 K n 0.5 W AR`1OO1 AJ27 K 
C4 I pF CER AC 3003 P/IE R8 0.5 MS1 POT AR 9160/DL 500 K 
C5 68 DF CER AC 3003 P/68 E R9 0.5 M n POT AR 160/GL 500 K 

C6 22000 pF CER AC 3007 T/22 K R1O 10 N n 0.5 W AR 1001 A/10 M 

C7 47000 pF PAPER 5324 P/47 K RI I 2.7 M n 0.5 W AR 1001 A/2 M 7 
C8 0.1 yF PAPER 5324 P/100 K R12 I M n 0.5 W AR 1001 A/I M 

C9 100 pF CER AC 3003 P/100 E R13 1.5 M n 0.5 W AR 1001 A/I M 5 

CIO 22000 pF CER AC 3007 T/22 K R14 560 n 0.5 W AR 1001 B/560 E 

CI I 100 pF CER AC 3003 P/100 E R15 2.2 M n 0.5 W AR 1001 A/2 M 2 

C12 10000 pF CER AC 3007 T/10 K 

C13 270 DF CER AC 3003 P/270 E TI I.F. TRAFO AP 1001/52 

C14 10000 DF CER AC 3007 T/10 K T2 I.F. TRAFO AP 1001/52 

C15 10000 pF CER AC 3007 T/10 K T3 OUTPUTTRAf0 5181 

C16 4700 pF PAPER 5325 P/4 K 7 

C17 4700 DF PAPER 5325 P/4 K 7 D.L. DIAL LAMP 7100 D 

C18 50 yF ELCO AC 5555/50 P.B. PUSN BUTTON PD 2001 
LOUDSPEAKER 9770 X 



A.C. RECEIVER 

V 

6pE0 

~~~ 

~~

~~~ 
-rr 

C 

6lA6 
R 

.. 

~~ 
6AT6 

M 

~-Fr 7 «~» . 

OV6 

MItN 
~ "` 

r• 
ez1 

o •n 

~+s ~u 

CIN 
3YSS,—

FM11 

 w 

CONTENTS AND CIRCUIT DIAGRAM 

WITHOUT ANY GUARANTEE TO PATENT RIGHTS PA 153 

1 ( 1 ( t ( 1 1 t ~ 1 ( ( ( ( 1 ( 1 1 ! 1 ( t ( ( ( t t 



► ~ ► ) • • • ~ ► ► ► ) • r • • • • ~ • • ~ ! • • • • 
LIST OF PARTS 

A.C. RECEIVER 

NUMBER TECHN.DATA ORDERNUMBER NUMBER TECHN.DATA ORDERNUMBER , 

CAPACITORS WITHOUT PART NUMBER R4 150 n 0.5 W AR 1001 A/150 E 
BELONG TO THE COILPACK R5 2.2 Mil 0.5 W AR 1001 A/2 M 2 

R6 47 Kn 0.5 W AR 1001 A/47 K 

CI R7 39 n 0.5 W AR 1001 A/39 E 

C2 2x500 pF VAR 5127/50 R8 330 n 0.5 W AR 1,001 A/330 E 

C3 22000 pF PAPER AC 5325 P/22 K R9 0.5 M12 POT AR 9160/DL50+450K 

C4 56 pF CER AC 3003 A/56 E RIO 0.5 Mn POT AR 9160/DL 500 K 

C5 0. 1 yF PAPER 5324 P/100 K RI I 15 Kn 0.5 W AR IQ01 A/15 K 

C6 22000 pF CER AC 3007 T/22 K R12 10 MR 0.5 W AR 1001 A/10 M 

C7 47 pF CER AC 3003 P/47 E R13 220 K11 0.5 W AR 1001 A/220 K 

C8 100 pF CER AC 3003 P/100 E R14 0.68 Mil 0.5 W AR 1001 A/0.68 M 

C9 22000 DF CER AC 3007 T/22 K T15 270 R I W AR 1002 B/270 E 

CIO 220 pF CER AC 3003 P/220 E 

CI I 10000 pF CER AC 3007 T/10 K CH. I CHOKE 7832 
C12 2700 pF CER AC 3007 T/2 K 7 SPEAKER EL 7900 
C13 4700 pF PAPER 5328 P/4 K 7 D.L. DIAL LAMP P 4460 D 
C14 50 y F ELCO AC 5551/50 

C15 2x32 yF ELCO 5314 K/32+32 
TI I.F. TRAFO AP 1000/52 

T2 I.F. TRAFO AP 1000/52 
RI 22 Kn 0.5 W AR 1001 A/22 K T3 OUTPUT TRAFO 5181 
R2 33 Kn I W AR 1002 A/33 K T4 POWER TRAFO T 1877 A 
R3 33 KS1 I W AR 1002 A/33 K 
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LIST OF PARTS 
A.C. RECEIYER 

NUMBER TECHN:DATA ORDERNUMBER NUMBER TECHN.DATA OR DE RN UMBER 

CAPACITORS WITHOUT PART NUMBER 
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2,2 MI1 0.5 W AR 1001 A/2 M 2 
BELONG TO THE COILPACK 0. 1 M n 0.5 W AR 1001 A/100 K 

22 KS1 I W AR 1002 A/22 K 

CI 2x500 pF VAR 5127/50 0.56 M n 0.5 W AR 1001 A/560 K 

C2 22000 pF CER AC 3007 T/22 K 47 K n 0.5 W AR 1001 A/47 K 

C3 22000 DF CER AC 3007 T/22 K 0.5 M n POT AR 9190/GL 500 K 

C4 10000 pF CER AC 2007 T/10 K 0.5 M n POT 10536 

C5 150 pf CER C 3003 P/150 E 2.2 M n 0.5 W AR 1001 A/2 M 2 

C6 56 pF CER AC 3003 A/56 E 10 MS1 0.5 W AR 1001 A/10 M 

C7 0. 1 yF PAPER 5324 P/100 K 0.39 Mn 0.5 W AR 1001 A/390 K 

CB 22000 pF CER AC 3007 T/22 K 47 K n 0.5 W AR 1001 A/47 K 

C9 100 pF CER AC 3003 P/100 E 0.33 M n 0.5 W AR 1001 A/330 K 

CIO 220 DF CER AC 3003 P/220 E 1.2 K n 0.5 W AR 1001 A/I K 2 

CI I 10000 pF CER AC 3007 T/10 K 150 12 I W AR 1002 B/150 E 

C12 22000 pF CER AC 3007 T/22 K 1.5 K12 3 W 5497 A/I K 5 

C13 220 pF CER AC 3003 P/220 E 
C14 22000 DF CER AC 3007 T/22 K 
C15 10000 pF PAPER 5328 P/10 K I.F TRAFO~ AP 1000/52 
CI6 2x50 yF ELCO 5314 K/50+50 I.F TRAFO AP 1000/52 

RI 47 Kn 0.5 W AR 1001 A/47 K 
OUTPUTTRAFO 

T 
5161 
1877 A 

R2 220 n 0.5 W AR 1001 A/220 E 
POWERTRAFO 

R3 0.5 M n 0.5 W AR 1001 A/500 K 
LOUDSPEAKER 9770 X 

R4 33 Kn I W AR 1002 A/33 K 
DIALLAMP 804b D 

R5 390 fl 0.5 W AR 1001 A/390 E ANTENNAFILTER F 64 C 
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LIST OF PARTS 
A.C. /D. C. RECEIVER 

NUMBER TECNN.DATA ORDERNUMBER NUMBER TECHN.DATA ORDERNUMBER 

CAPACITORS WITHOUT PARTNUMBER R9 0.22 M n 0.5 W AR 1001 A/220 K 

BELONG TO THE COILPACKS RIO Q68 M11 0.5 W AR 1001 A/680 K 
RI I 150 n 0.5 W AR 1001 A/150 E 

CI 1500 pF PAPER 5325 P/I K 5 
R12 1200 n 1.5 W AR 1003 A/I K 2 

C2 2x500 pF YAR 5127/50 
R13 0.56 MJ1 0.5 W AR 1001 A/560 K 

C3 10000 pF CER AC 3007 T/10 K 
R14 DEPENDS ON MAINSVOLTAGES 

C4 56 DF CER AC 3003 A/56 E TI I.F. TRAFO AP 1001/52 
C5 22000 pF CER AC 3007 T/22 K 

T2 I.F. TRAFO AP 1001/52 
C6 100 pF CER AC 3003 P/100 E T3 OUTPUTTRAFO 5182 
C7 10000 pF CER AC 3007 T/10 K 
C8 100 pF CER AC 3003 P/100 E LOUDSPEAKER AD 1400 
C9 10000 Df CER AC 3007 T/10 K D.L. DIAL LAMP P 4457 D 
C10 10000 pf PAPER 5325 P/10 K 
CI I 2x50 ~f ELCO 5314 P/50+50 VALUES OF R14 
C12 22000 pF PAPER 5325 P/22 K 
C13 0. 1 ~F PAPER 5325 P/100 K 

VOLTS TECHN.DATA ORDERNUMBER 

RI 22 K n 0.5 W AR 1001 Af22 K 
125 100 B8 300 42 B/100 E 

R2 68 sl 0.5 W AR 1001 A/68 E 150 200 88 300 43 B/200 E 
R3 150 n 0.5 W AR 1001 A/150 E 220 550 68 300 44 B/560 E 
R4 2.2 MR 0.5 W AR 1001 A/2 M 2 
R5 47 K n 0.5 W AR 1001 A/47 K 

THESE RESISTORS ARE PROVIDED OF AN 
R6 0.5 M n POT AR 9130/DL 500 K ADJUSTABLE TAP WHICH MAKE IT POSSIBLE 
R7 2.7 M n 0.5 W AR 1001 A/2 M 7 TO ADJUST FOR VARIOUS MAINSYOLTAGES 
RS 10 M n 0.5 W AR 1001 A/10 M 



SUPER HIFI AhIPLIFIER 10 W 

CONTENTS AND CIRCUIT DIAGRAM 
WITHOUT ANY GUARANTEE TO PATENT RIGHTS PA 1465 
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LIST OF PARTS 
SUPER HIFI AMPLIFIER 10 W 

PART 
NUMBER TECHN.DATA ORDERNUMBER 

PART 
NUMBER TECHN.DATA ORDERNUMBER 

CI 33 Df CER AC 3003 A/33 E RI I 2.2 Kf1 0.5 W AR 1001 B/2 K 2 
C2 680 pF CER AC 3003 A/ .680 E Rl2 1 .2 MS1 0.5 W AR 1001 A/I M 2 
C3 270 PF CER AC 3003 A/270 E R13 68 K11 0.5 W AR 1001 A/68 K 
C4 3300 pF PAPER 5325 A/3 K 3 R14 0.1 M n 0.5 W AR 1001 A/100 K 
C5 47000 vF PAPER 5325 P/47 K R15 0. 1 MS1 0.5 W AR 1001 A/100 K 
C6 68 DF CER AC 3003 P/68 E RI6 0.33 MS1 0.5 W AR 1001 A/330 K 
C7 IOOyF ELCO AC 5555/100 R17 0.33 Mn 0.5 W AR 1001 A/330 K 
C8 1500 vF CER AC 3007 T/I K 5 RIB 2.2 M n 0.5 W AR 1901 A/2 M 2 
C9 0. 1 yF PAPER 5325 P/100 K R19 I K11 0.5 W AR 1001 A/I K 
C10 0. 1 yF PAPER 5325 P/100 K R20 135 n 2 W 2xAR 1002 B/270 E 
CI I 0. 1 yF PAPER 5325 P/100 K R21 I Kn 0.5 W AR 1001 A/I K 
C12 47000 of PAPER 5325 P/47 K R22 3.9 Kn I W AR 1002 A/3 K 9 
C13 100 yF ELCO AC 5556/100 R23 220 n 0.5 W AR 1001 A/220 E 
C14 2x50 yF ELCO 5314 K/50+50 R24 220 n 0.5 W AR 1001 A/220 E 
C15 2x50 yF ELCO 5314 K/50+50 R25 I Kn 0.5 W AR 1001 A/I K 

R26 27 Kn 0.5 W AR 1001 A/27 K 
RI 2 M POT AR 9130/GL 2 M R27 47 Kn 0.5 W AR 1001 A/47 K 
R2 2 M POT AR 9130/GL 2 M R28 100 n 3 W AR 1004 A/100 E 
R3 1 .5 M 0.5 W AR 1001 A/I M 5 R29 100 Si 3 W AR 1004 A/100 E 
R4 150 K 0.5 W AR 1001 A/150 K 
R5 I M POT AR 9130/GL I M S.W. I SWITCH PD 2010 
R6 I M 0.5 W AR 1001 A/I M TI OUTPUTTRAFO AD 9000 
R7 180 K 0.5 W AR 1001 A/180 K T2 POWER TRAFO T 2074 A 
RS 180 K I ,W AR 1002 A/180 K SI CHOKE 7833 
R9 2.2 K 0.5 W AR 1001 A/2 K 2 D.L. SIGNAL LAMP P 4460 D 
R10 10 n 0.5 W AR 1001 B/10 E 
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REPLACEMENT 

GUIDE 

IMPORTANT 

In spite of the fact that every 
care has been taken in the 
compi lation of this replacement 
guide, we cannot accept any 
responsibi l ity for the accuracy 
thereof. 



TYPE DIRECT 
EQUIVALENT 

NEAR 
EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

A I I B 1561 - -
A I I C 1561 - -
A I I D 1561 - -
A 20 B - AB 2 -
A 23 A - ABC I - 

A 27 D - ABL I -
A 30 B - 4657 -
A 30 D - - A BC I 
A 36 A - - AK 2 
A 36 B - - AK 2 

A 36 C - - AK 2 
A 40 M - - AF 3 
A 50 A - AF 7 -
A 50 B - - AF 7 
A 50 M - - AF 3 

A 50 N - - AF 3 
A 50 P - - AF 3 
A 70 B - - AL 4 
A 70 C - AL 4 -
A 70 D - AL 4 - 

A 70 E - 46$8 -
A 80 A - AK 2 -
AA 61 ECC 40 - -
AB I - AB 2 -
AC 2 DD - ABL 1 - 

AC/DD (Hivac) - AB 2 -
AC/DD (Mazda) - AB 2 -
AC/DDT - ABC I -
AC/HL - - ABC I 
AC/HL DD - ABC I - 

AC/NP - AF 7 -
ACO 42 - - 4683 
ACO 44 - 4683 -
ACJP - 4614 -
AC/PEN - - AL 4 

222 



..~ 

,~ 

.h 

.► 

a 

TYPE 
DIRECT 

EQUIVALENT 

NEAR 
EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

AC/S2 - AF 7 -

AC/S2PEN - AF ~ -
AC/SG - AF 7 -

AC/SGVM - - AF 3 

AC/SH - AF 7 - 

AC/SL - AF 7 -

AC/SIVM - - AF 3 

AC/THI - -
AC/VH - - AF 3 

AC/VP (5-Pln) - - AF 3 

AC/4P (7-Pin) - - AF 3 

AC/YPI - - AF 3 

AC/VP2 - - AF 3 

AC/YPB - - AF 3 

AC/Y - - AL 4 

AC/Z - AL 4 -

AC 2 - ABC I -

AC2/PEN - AL 4 -

AC2fPENDD - ABL I -

AC4/PEN - 4688 - 

ACH 1 - - AK 2 

AD I - 4683 -

AF 2 - - AF 3 

AH I - - AK 2 

AK 1 - A6 2 - 

AL 2 4682 - - 

AL 5 4688 - -

i AL 60 - 4688 -

AM I - - EM I 

i AM 2 - - C/EM 2 

APP 4 A - - Al 4 

APP 4 As - 4682 -

APP 4 B - AL 4 -

APP 4 Bs AL 4 - - 

APP 4 E - 4688 - 
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TYPE DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

APV 4 1561 - -

AR 21 EBC 33 - -

ARP 34 EF 39 - -

ARP 35 EF 50 - -

AS 4120 - AF 7 - 

AS 4125 - - Af 3 

AX 1 AX 50 - -

AZ 2 - 1561 -

AZ 3 - 1561 -

AZ 21 - AZ I - 

AZ 32 - 1561 -

AZ 33 - 1561 -

B 36 - - ECC 40 

B 65 - ECC 33 ECC 40 

B 152 ECC 81 - -

g 4P8 - KC 4 KBC I 

B 309 ECC 81 - -

B 319 - PCC 84 -

B 329 ECC 82 - -

BVA 21 1 1561 - -

BVA 214 1561 - -

BVA 215 1561 - - 

BVA 216 1561 - - 

BVA 243 EF 39 EF 9 -

BVA 246 EF 39 EF 9 - 

BVA 247 EF 39 EF 9 -

BVA 264 EL 33 EL 3 -

BVA 265 EL 33 EL 3 -

BVA 266 EL 33 EL 3 -

BVA 267 EL 33 EL 3 - 

BVA 274 ECH 35 ECH 3 -

BVA 275 ECH 35 ECH 3 -

BVA 276 ECH 35 ECH 3 -

C I - C 8 -

C 2 - C 10 - 
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TYPE DIRECT 
EQUIVALENT 

NEAR 
EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

C 3 - C 8 -
C 4 - C IO -
C 6 - C 8 -
C 8 - C 10 -
C 10 8 - CY I CY 2 

C 12 F MM 31-16 - -
C 20 C - CB 2 EB 4 
C 23 B - CBC I EBC 3 
C27D - CBL t -
C 30 8 - - E BC 3 

C 36 A - - ECH 3 
C 36 C - - ECM 3 
C 50 8 - - CF 7 
C 50 N - - CF 3 
C 70 D - CBL 1 - 

C 80 B - CK I ECH 3 
CB I - - EB 4 
C8 2 - - EB 4 
CB 2l5 - - DLL 21 

CBC I - - EBC 3 

CBL 6 - - CBl I 
CBL 31 - CBL i 
CC 2 - - EBC 3 
CCN 35 - ECH 35 ECH 3 
CE 226 1 169 - 

CE 235 It84 - -
CF I CF 7 - - 
CF 2 - CF 3 - 
CK 1 - - ECH 3 
CK 3 - - ECH 3 

CL 1 - - EL 2 
CL 2 - - CBLI/EL2 

Cl 4 - CBL I -
CL 6 - - CBL I 

CL 33 - CL 4 CBL 1 
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TYPE 
DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

CY I - CY 2 -

CY I C - CY I CY 2 
CY 31 - CY I CY 2 
CY 32 - CY 2 -
D 2 M 9 EAA 91 - - 

D 4 - - ABC I 
D 41 - AB 2 - 
D 63 - EB 34 -
D 77 EAA 91 - -
D 152 EAA 91 - - 

D 400 - AB 2 -
D 1300 - - EB 4 
DA - - EBC 3 
DAC I - - DAC 21 

DAC 32 - - DAC 21 

DD 4 - AB 2 -
DD 4 s AB 2 - -

DD 6 
Ferranti 
Cossor EB 91 - -

DD 6 (Tungsram) - EB 4 - 

DD 6 ds EB 4 - -
DD 13 - - EB 4 

DD 13 s - - EB 4 

DD 465 - AB 2 - 

DD 620 - EB 4 - 

DDA I - AB 2 -

DDL 4 - AB 2 -

D DPP 4 B - ABL I -

DDPP 4 Bs ABL I - - 

DDPP 4 M - ABL I - 

DDPP 6 B - EBL I -

DDPP 6 Bs EBL I - - 

DDPP 39 - CBL I - 

DDPP 39 M - CBL I -

DDPP 39 s CBL I - - 
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TYPE DIRECT 
EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

DDR 2 EF 55 - -

DDR 3 EY 91 - -

DDR 7 EL 91 - -
DDT - ABC I -
DDT 2 - - DLL 21 

DDT 4 - ABC I -
DDT 4 s ABC I - -
DDT 6 s EBC 3 - -
DDT 13 - CBC I EBC 3 
DDT 13 s CBC 1 - EBC 3 

DDT 215 - - DLL 21 
DDT 220 - - DLL 21 
DET 22 EC 55 - -
DF I - - DF 21 
DF I I - DF 91 - 

DF 33 - DF 22 -
DH 42 - ABC I -
DH 63 - EBC 33 -
DH 63 M - EBC 33 EBC 3 
DH 77 EBC 90 - - 

DH 142 UBC 41 - -

DH 147 EBC 33 EBC 3 -

DH 149 - EBC 21 -

DH 150 EBC 41 - -

DK I - - DK 21 

DK 32 - OK 21 -
DK 192 - DK 92 -

DL 32 - - DL 21 

DL 63 - EBC 33 EBC 3 

DL 91 - DL 92 - 

DL 192 - DL 92 -

DL 193 - DL 94 -

DM 21 - - DM 70 
DN 41 - ABL I -
DN 143 EBL 21 - - 

zap 



TYPE 
DIRECT 

EQUIVALENT 
NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

00 30 - - 4650 
DO 42 - A8L I -
DP 6 - OA 50 -
DP 6 C - OA 50 -
DP 61 EF 95 - - 

DP 495 - ABL I -
DP 4480 - CBL 1 -
DS 77 - EAA 91 -
DT 3 - 1561 -
DT 30 - 1561 - 

DT 41 - ABC 1 -
DT 430 - ABC I - 
DT 1336 - - EBC 3 
DTU 1 - - EBC 3 
DW 2 1805 - - 

DW 3 15fi I - -
DW 4 AZ 50 - -
DW 4 - 350 1561 - -
DW 4 - 500 A2 50 - -

E 2 d I I I AL 4 - - 

E 220 B - DLL 21 
E 406 N 4613 - - 
E 408 W 4613 - -
E 409 4514 - - 
E 424 N - A BC I - 

E 428 - ABC I -
E 438 - - ABC I 
E 442 - 4636 -
E 443 N - - 4682 
E 445 - - AF 3 

E u46 4636 - -
E 447 - - AF 3 
E 449 - - AK 2 
E 452 T - AF ' - 
E 453 - AL 4 - 
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A 
TYPE 

EQUIVALENT EQUIVALEN7 

RECOMMENDED 
REPLACEMENT 

TYPE 

E 455 -- - AF 3 
E 462 - AF 7 -
E 463 - - E 443 N 

E 499 - 4657 -
E 707 4624 - - 

E 2385 - EY 86 -

EAB I - - E8C 3 

EAF 4I - EAF 42 -
EBC 33 - EBC 3 -
EBF 171 - EBF 80 - 

EBL 31 - EBL I - 
EC 31 - - 4614 
EC 52 - - EC 80 

EC 53 - - EC 92 

ECC 31 - ECC 40 - 

ECC 32 - ECC 40 -
ECC 33 - ECC 40 -

ECC 34 - - ECC 82 

ECC 35 - - ECC 40 

ECN 2 - ECN 4 ECN 21 

ECH 33 - ECH 3 -

ECH 35 - ECH 3 -
ECN 41 - ECH 42 -

EE I EEP I - -
EE 50 - - EFP 60 

EF 2 - EF 9 -
EF 5 - EF 9 - 

EF 8 - - EF 9 

EF 37 EF 37 A - -

EF 38 EF 39 - - 

EN 2 - - ECH 4 

EK 3 - EK 2 ECN 4 

EK 32 - EK 2 -

EL 5 4569 - -
EL 6 4599 - - 

azs 
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TYPE DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

EL 32 - EL 2 -

EL 35 - 4689 -

EL 36 - 4699 -

ELL I - - 2 x EL 42 

EM 1 1 - - EM 34 

EN 31 - EC 50 -

EZ I - EZ 2 -
EZ 4 - - AZ 4 
EZ 11 - EZ 2 -

EZ 12 - - AZ 12 

FC 2 - - KK 2 

FC 2 A - KK 2 -

FC 4 - AK 2 -

FC 13 - - ECH 3 

FC 13 C - - ECH 3 

FG 17 POPE I7 - -

FG 57 POPE 57 - -

FG 105 POPE 105 - -

FW 4 - 500 AZ 50 - -
FW 4 - 800 - - 2 x 1832 

G 431 1805 - - 

G 470 1805 - -

G 2080(5 Pin) - CY I CY 2 

G 2080(P base) CY I - CY 2 

G 4120 AZ 50 - - 

G 4120 N 1561 - -

GN 24 1561 - - 

GU 50 - DCG 1/250 -

H 2 - KC 4 KBC I 

H 2 D - - DLL 21 

N 4 D - ABC I -
N 210 - KC 4 KBC i 

HAD - CBC I EBC 3 

HD 14 DAC 32 - DAC 21 

ND 22 - - DLL 21 
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TYPE DIRECT 
EQUIVALENT 

NEAR 
EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

ND 23 - - DLL 2l 

HD 24 - - DLL 21 

HF 61 EF 41 - 
HF 62 EF 42 - -
HF 121 OF 41 - - 

NL 2 - KC 4 K8C I 
HL 2 K - KC 4 KBC I 
HL 4 ♦ - -- ABC I 

HL 4 g - - ABC l 
HL 4 gs - - ABC 1 

HL 13 (Mallard) - CBC t EBC 3 

HL 13 (Hivac) - CBC 1 EBC 3 

HL 13 (Tungsram) - CBC I E8C 3 

NL 13 s - CBC l EBC 3 
HL 13 C - CBC I EBC 3 

HL 21 DD - - DLL 21 
HL 2y - KC 4 KBC I 

HL 23 DD - KBC I -
HL 41 _ - ABC I 
HL 41 DD - ABC I - 

HL 133 DD - CBC I EBC 3 

HL 210 - KC 4 KBC I 

HLA 2 - - ABC I 

HLB I - KC 4 EBC 3 
HL/DD 1320 - CBC I EBC 3 

HP 13 - CF 3 -
HP 13 s - CF 3 -
HP 210 nc(7-Din) - - KF 3 
HP 210 nc(4-pin) - - KF 3 
HP 21 1 c - - KF 3 

HP 215 (Nivac) - - KF 3 
HP 4101 c - AF 7 -
HP 4105 - - AF 3 
HP 4106 c - - AF 3 
HP 41 15 c(5-pin) - - AF 3 
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TYPE DIRECT 
EOUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

HP 41 15 c(7-pin) - - AF 3 

HR 210 - KC 4 K8C I 

HVR 2 IB77 - -
I M 3 1561 - -
I k 4 1561 - - 

K 23 B - - DlL 21 

K 30 A - KC 4 KBC t 

K 30 B - KC 4 KBC I 

K 30 C - KC 4 KBC 

K 30 D - KC 4 KBC i 

K 30 6 - - KL 4 

K 30 K - KC 4 KBC 1 

K 33 A - - DLL 21 

K 40 B - •• KF 3 

K 40 N - - KF 3 

K 50 M - - KF 3 

K 50 R - - KK 2 

K 70 B - KL 4 -

K 70 D - - KL 4 

K 77 B - - DLL 21 

K 80 A - - KK 2 

K BO B - KK 2 - 

K 435/10 - 4683 -

KBC 32 - KBC ! -

KC I - - KBC I 

KC 3 - KBC [ -

KC 4 - KBC 1 -
KCF 30 - - KK 2 

KCH I - - KK 2 

KDD I - - DLL 21 

KF I - - KF 3 

KF 2 - - KF 3 

KF 4 - KF 3 -

KF 35 - - KF 3 

KH I - - KK 2 
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TYPE DIRECT 
EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

KK 32 - KK 2 -
KL 5 - KL 4 -
KL 35 - KL 4 -
KLL 32 - - DLL 21 
KT 2 - KL 4 - 

KT 24 - KL 4 -
KT 32 25 L 6 G - -
KT 41 - AL 4 -
KT 42 - - AL 4 
KT 61 EL 33 EL 3 -• 

KT 63 - EL 2 -
KT 66 EL 37 - -
KT 71 50 L 6 GT - -
KTW 61 - EF 9 -
KTW 61 M - EF 9 - 

KTW 63 - EF 9 -
KTZ 63 - EF 37 A -
L 2 (Ferranti) - - KL 4 

L 2 (Mazda) - KC 4 KBC I 

L 2/B - KC 4 KBC I 

L 2/DD - - DLL 21 

L 4 - 4614 -
L 21 - KC 4 KBC I 
L 21/DD - - DLL 21 

L 77 EC 90 -- - 

L 210 - KC 4 KBC I 
LD 210 - - KBC I 

LL 2 - KC 4 KBC I 

lL 2 s KC 4 KBC I -
LN 152 ECL 80 - - 

LN 309 - FCL 82 -
LP 2 (Osram) - - KL 4 

LP 4 - 4683 -
LP 220 - - KL 4 

LZ 319 - PCF 80 - 
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TYPE DIRECT 
EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

MAZ 41 AZ 41 - -

ME 1001 EC 55 - - 
ME 6 s EM I - -
MH 4 - - ABC I 

NHD 4 - ABC I - 

MNL 4 - - AF 3 

MKT 4 - AF 7 -
ML 4 - 4614 -
MM 4 Y - - AF 3 

MP 4106 c - - AF 3 

MP/PEN - - AL 4 

MPT 4 - - AL 4 

MS 4 B - AF 7 -

MS 4 C - AF 7 - 
MSG/NA - AF 7 - 

MSG/LA - AF 7 -

MSP.4 - AF 7 -
MS/PEN - AF 7 -
MS/PENA - AF 7 -
MU 12 1561 - - 

MU 12(14 1561 - -
MU 14 1561 - -
MV/SG - - AF 3 

MVS/PEN (5-pin) - - AF 3 

MVS/PEN (7-Dln) - - AF 3 

MYS/PENB - - AF 3 

N 14 DL 35 - -
N 15 - DL 33 -

N I6 DL 33 - -
N 17 DL 92 - - 

N l8 DL 95 - -
N I9 DL 94 - -
N 40 - Af 7 -
p 41 - AL 4 -
N 66 - EL 2 - 

234 



A 

w 

++ 

.► 

,.. 

.. 

A 

/~ 

TYPE 
DIRECT 

EQUIVALENT 

NEAR 

EQUIYALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

N 77 EL 9l - -
N l42 UL 41 - -
N 144 EL 91 - -
N 147 EL 33 EL 3 -
N 150 EL 41 - - 

N 151 EL 42 - -
N 152 PL 81 - -
N 153 PL 83 - -
N 154 PL 82 - -
N 309 - PL 83 - 

N 329 PL 82 - -

N 709 EL 84 - -

0 202 - - K% 2 

0 406 - AK 2 -

0 1307 (P-base) - - ECH 3 

0 1307 (7-Pin) - - ECH 3 

OE 3 85 A I - -
OM I - CY I CY 2 

OM 3 EB 34 EB 4 -
OM 4 EBC 33 EBC 3 - 

OM 5 EF 36 EF 6 -

OM 5 A EF 37 - 
OM 5 B EF 37 A - -
OM 6 EF 39 EF 9 -

OM 7 EF 39 EF 9 - 

OM 9 - EL 2 -
OM 10 - ECH 35 -
OP 41 - 4688 -

OP 42 - AL 4 -

P 12/250 - 4683 - 

P 15 1 164 - - 

P 220 
Mazda 
Hivac 

- _ Kl 4 

P 225 (5-Pin) - KL 4 -

P 435 E 443 N - - 
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TYPE 
DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

P 440 N - - AL 4 
P 441 N - - AL 4 
P 495 - AL 4 -
PA 20 - - 4683 

PB I - - KL 4 

PEN 4 DD - ABL I -

PEN 4 V - - AL 4 

PEN 4 VA - - AL 4 

PEN 4 VB - AL 4 -

PEN 24 - KL 4 - 

PEN 25 - KL 4 -
PEN 26 - CBL 1 -
PEN 36 c - CL 4 GBL I 
PEN 40 DD - CBL I -
PEN 220 - KL 4 - 

PEN 230 - - KL 4 

PEN 231 - - KL 4 

PEN 428 - 4688 -
PEN 3520 - CL 4 CBL 

PEN A I E 443 H - - 

PEN A 4 - AL 4 -
PEN B I - KL 4 -
PEN B 4 - 4688 -
PENDD 4020 - CBL I -
PL 33 - - PL 83 

PM 05 EF 95 - - 
PM 07 EF 91 - -
PM I A - KC 4 K8C I 
PM I HF - KC 4 KBC I 

PM I HL - KC 4 KBC I 

PM I LF - - KBC I 

PM 2 - - KL 4 
PM 2 A - - KL 4 
pM p g - - DLL 21 

PM 2 DL - KC 4 KBC I 

J 

1 
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TYPE 
DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

PM 2 DX - KC 4 KBC 1 

PM 2 HL - KC 4 KBC I 

PM 12 - - KF 3 

PM 12 A - - KF 3 

PM 12 M - - KF 3 

PM 22 - - KL 4 

PM 22 A - KL 4 -

PM 22 D - - KL 4 

PM 24 - - E 443 H 

PM 24 A - - E 443 H 

PM 24 B E 443 H - -

PM 24 C - E 443 H -

PM 24 M - E 443 H -

PM 252 - - KL 4 
pp 2 - KL 4 - 

PP 2 s KL 4 - - 
e 

PP 3 250 - 4683 -

PP 4 E 443 H - -

PP 4 s - E 443 H -

PP 6 As EL 2 - - 

PP 6 BG EL 33 EL 3 -

PP 6 Bs EL 3 - -
pp 34 - CL 4 CBL I 

PP 34 s CL 4 - CBL I 

PP 35 - CL 4 CBL I 

PP 36 - CL 4 CBL I 

PT 2 - KL 4 -

PT 4(Marconi ) E 443 H - -

PT 4(Ferranti) - AL 4 -

PT 4 D - ABL I - 

PT 41 E 443 H - -
pT2 - CL 4 CBL I 

PY 4 1561 - -

PV 29 s - CY 2 -

PV 30 - CY 2 - 
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TYPE 
DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

PV 30 s CY 2 - -
PV 495 1805 - -
PV 4200 AZ 50 - -
PVB 6 s - EZ 2 -
PX 4 - 4683 - 

PY 31 - PY 82 -
PZ 30 - - 2 x PY 82 
QP 22 B - - DlL 21 
QP 230 - - DLL 21 

OP 240 (Mazda) - - DLL 21 

OP 240 (Hivac) - - DLL 21 

OPT 2 - - DLL 21 
OS 83/3 85 A 2 - -
R I 1805 - -
R 2 1561 - - 

R 3 1561 - -
R 4 1561 - -
R 4 A AZ 50 - -
R 12 EY 51 - -
R 14 - - 2 x PY 82 

R 41 AZ 50 - -
R 42 1561 - -
R 52 GZ 32 - -
R 121 - EF 37 A -
R 243 EC 55 - - 

RV 120/350 1561 - -
RV 120/350 s AZ I - -
RV 120/500 AZ 50 - -
RY 120/500 s AZ 4 AZ 50 -
RY 200/600 - - 2 x 1832 

RZ - CY I CY 2 
S 4 V - AF 7 -
S 4 VA - AF 7 -
S 4 VB - AF 7 -
S I I A 1805 - - 

~./ 

r 

`.. 
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TYPE DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

S I I D 1561 - -
S 21 - - KF 3 
S p2 - - KF 3 

S 23 - - KF 3 

S 24 - - KF 3 

S 30 c - 4683 -

S 30 D - 4663 -

S 213 - - KF 3 

S 215 - - KF 3 

S 215 A - - KF 3 

S 215 8 - - KF 3 

S 2i5 VM - - KF 3 

S 217 - - KF 3 

S 218 - - KF 3 

S 420 - - AF 3 

S 434 N(5-Pin) - - AF 3 

S 434 N(7-Din) - - AF 3 

S 435 N - AF 7 -

S 1324 - - CF 7 

S 1328 CF 7 - - 

SD 2 - KC 4 KBC I 

SE 21 1 c - - NF 3 

SG 215 - - Kf 3 

SG 215 A - - KF 3 

SP 2 - - KF 3 

SP 4(Tungsram) - Af 7 -

SP 4(Mul lard) - AF 7 -

SP 4 B - AF 7 -
SP 4 c - AF 7 -
SP 4 s AF 7 - - 

SP 6 EF 91 - -

SP 6 s EF 6 - - 
SP 13(Tungsram) - CF 7 -
SP 13(Mul lard) CF 7 - -

SP 13 B - - CF 7 
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TYPE DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

SP 13 c - - CF 7 

SP 13 s CF 7 - -

SP 22 - - KF 3 

SP 210 - - KF 3 

SP 215 - - KF 3 

SP 1320 - - CF 7 

SPT 2 - - KF 3 

SPT 4 A - - AF 7 

SS 2l0 - - KF 3 

SU 61 EY 51 - - 

T 41 (Ekco) - - ABC I 

TDD 2 - - DLL 21 

TDD 2 A - - DLL 2I 

TDD 4 - ABC I -

TDD 13 CBC I - EBC 3 

TDD 13 C - CBC I EBC 3 

TN 4 - - AK 2 

TN 4 A - - AK 2 

7H 4 B - - AK 2 

TH 21 C - - ECH 3 

TH 22 C - - ECH 3 

TH 29 - - ECH 3 

TH 30 - - ECH 3 

TH 30 C - - ECH 3 

TH 41 - - AK 2 

TH 62 - - ECN 3 

TH 233 - - ECN 3 

TH 2321 - - ECH 3 

TP 25 - - KK 2 

TT 4 - 4614 - 

TV 4 - EM i -

TY 6 EM I - 

TX 4 - - AK 2 

TX 21 - - ECH 3 

TX 41 - - AK 2 

L. 

... 

yr 

.. 
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TYPE 
DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

U 10 1805 - - 
U 12/13 1561 - - 
U 14 AZ 50 - - 
U IS/20 AZ 50 - - 
U 31 - PY 82 - 

U 70 EZ 35 EZ 2 -

U 78 EZ 90 - -
U 82 - EZ 2 -

U 84 - AZ I - 
U 101 - UY I N - 

U 142 UY 41 - -

U l43 AZ 31 - - 

U 145 UY 41 - -

U 147 EZ 35 - -

U 149 - EZ 2 - 

U [50 EZ 40 - - 

U 151 EY 51 - - 
U 152 PY 80 - - 
U 201 - CY i CY 2 

0 403 - CY I CY 2 

U 404 UY 41 - - 
U 4020 - CY I CY 2 

UAF 4I - UAF 42 -

UCH 41 - UCH 42 -

UR I CY I - CY 2 

UR I C - CY i CY 2 

UR 2 CY 2 - - 
UR 3 CY 2 - - 
UR 3 C - CY 2 -

UU 3 1561 - - 

UU 4 1561 - - 
UU 5 1561 - 
UU 6 1561 

UU 8 - AZ 50 = 

UU 9 EZ 40 - 



TYPE 
DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

UU 60/250 1561 - -
UU 120(350 1561 - -
UU 120/350 A 1561 - -
UU 120/500(Mazda) 1561 - -
UU 120/500 1561 - - 

UY 21 - UY I N -

UY 31 - UY I N -
y 2p - CY I CY 2 
V 20 s CY I - CY 2 
V 30 - CY 1 CY 2 

V 9Iµ - AB 2 -
VHT 2 - - KK 2 

VHT 2 A - KK 2 -
VNT 4 - AK 2 -
VHTA - - ECH 3 

VM µ V - - AF 3 

VMP 4 - - AF 3 

VMP µ G - - AF 3 

VMS 4 - - AF 3 

VMS 4 8 - - AF 3 

VO 2 - KK 2 -

VO 2 s KK 2 - -
VO 4 - AK 2 -
VO 4 s AK 2 - -
VO 6 s EK 2 - - 

VO 13 - - ECH 3 

VO 13 s - - ECH 3 
yp 2 - - KF 3 

VP 2 B - - KK 2 
VP 4 - - AF 3 

YP 4 A - - AF 3 
yp µ g - - AF 3 
YP µ C - - AF 3 
VP 6 EF 92 - -
VP 13 - CF 3 - 

J 
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TYPE DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

VP 13 A - CF 3 -

VP t3 B - - CF 3 

VP 13 C - - CF 3 

yp 22 - - KF 3 

VP 41 (Mezda) - - AF 3 

VP 41 (Ekco) - - AF 3 
VP 133 - - CF 3 

VP 120 - - KF 3 

VP 215 - - KF 3 

VP 1321 - - CF 3 

VP 1322 - - CF 3 

YPT 2 - - Kf 3 

VPT 4 - - AF 3 

VPT 4 B - - AF 3 

VPU I - - CF 3 

VR 53 EF 39 - -

VR 55 EBC 33 - -

VR 56 - EF 37 A -

VR 57 EK 32 - -
VR 91 EF 50 - -

yg 2 - - KF 3 

VS 24 - - KF 3 

VS 24 K - - KF 3 

VS 210 - - KF 3 

YS 215 - - NF 3 

VT 91 A - EF 37 A -

VT 92 - EBC 33 -

VT 92 A - EBC 33 -

VT 93 - EBf 32 -

VT 93 A - EBF 32 - 

VX 2 - - NK 2 

VX 2 s - - KK 2 

W 17 DF 91 - -
W 21 - - KF 3 

W 4p _ _ AF 3 

233 



TYPE 
DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

W 63 - EF 39 -
W 77 EF 92 - -
W 142 OF 41 - -
W 143 EF 22 - -
W 147 EF 39 - - 

W 150 EF 41 - -
W 719 EF 85 - -
WD 142 UAF 42 - -
WD 150 EAF 42 - -
WE 12 EM 4 - - 

X 14 DK 32 DK 21 -

X 17 DK 91 - -
X 21 - - KK 2 
X 22 - - KK 2 
X 42 - AK 2 - 

X 61 M ECN 35 ECH 3 -
X 65 - ECH 35 -
X 142 UCH 42 - -
X 143 ECH 21 - -
X 147 ECH 35 ECH 3 - 

X 150 ECH 42 - -
Y 61 - EM 34 - 
Y 62 - EM 34 -
Y 63 - EM 34 -
Y 220 - KL 4 - 

Z 14 DF 33 DF 22 -
Z 21 - - KF 3 
Z 22 - - KF 3 
Z 77 EF 91 - -
Z 90 EF 50 - - 

Z 142 OF 42 - -
Z 150 EF 42 - -
Z 152 EF 80 - -
Z 719 EF 80 - -
Z 729 EF 86 - - 
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TYPE 

DIRECT 
EQUIVALENT 

NEAR 
EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

ZD t7 DAF 91 - -
ZD 152 EBF 80 - -
OA 4 G PL 1267 - -
OC 3 - 4687 K -
OD 3 - 150 C I K - 

OE 3 65 A I - -
OZ 4 - - EZ 35 
OZ 4 A - - EZ 35 
OZ 4 G - - EZ 35 
I A 3 DA 90 - - 

I A 5 G/GT - DL 21 -
I A 7 G/GT DK 32 DK 21 -
1 A 7 VG DK 32 DK 21 -
I AB 6 DK 96 - -
1 AC 6 DK 92 - - 

I AH 5 DAF 96 - -
! AJ 4 Df 96 - -
I B 3 GT DY 30 - -
I B 6 - DF 91 -
I B 7 G/GT - DK 32 DK 21 

I C I (Mazda) DK 91 - -
I C 2 DK 92 - -
I C 3 DK 96 - -
I C 5 G/GT DL 35 - -
I C 6 - KK 32 KK 2 

I C 7 G - KK 32 KK 2 
I D 5 - CY I CY 2 
I D 7 G - KK 32 KK 2 
I D 13 DA 90 - -
I E 3 DC 80 - - 

I E 5 G - KF 35 KF 3 
I F I DF 96 - -
I F 2 DF 92 - -
I F 3 DF 91 - -
I F 4 - KF 35 KF 3 
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TYPE DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

I F- 5 G KL 35 KL 4 -
I FD I DAF 96 - -
I FD 9 DAF 91 - -
1 H 5 G/GT DAC 32 - DAC 21 
I H 6 G - KBC 32 KBC I 

1 L 4 DF 92 - -
I LA 6 - DK 32 DK 21 
I LC 5 - DF 33 DF 22 
I LD 5 - - DAF 91 
I LN 4 - DAC 32 DAC 21 

1 LN 5 - Df 33 DF 22 

1 M I DM 70 - -
I M 3 DM 70 - -
1 N 5 G/GT DF 33 - DF 22 

I N 5 VG DF 33 - DF 22 

I N 34 A OA 50 - -
I N 38 A OA 55 - -
1 N 54 A OA 51 - -
I N 57 A OA 52 - -
I N 58 A OA 53 - - 

I N 60 - OA 70 -
I N 64 - OA 70 -
I N 86 OA 56 - -
I N 87 OA 60 - -
1 N 88 OA 61 - - 

I P I DL 96 - -
I P 10 DL 92 - -
1 P I I Dl 94 -- -
1 Q 5 GT DL 36 - -
I R 5 DK 91 - - 

I S 4 - DL 92 -
I S 5 DAF 91 - -
1 SA 6 GT - DF 33 DF 22 
I T 4 DF 91 - -
I U 4 - DF 92 - 
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TYPE DIRECT 
EQUIVALENT 

NEAR 

EQUIYALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

I U 5 - DAF 91 -
I V 5 - DL 72 -
I X 2 (A) - - DY 30 
2 B 35 EA 50 - -
2 D 4 - AB 2 - 

2 D 13 (A) - EB 34 -
2 D 13 C - EB 34 -

2 D 21 POPE 2D21 - -

3 A 4 DL 93 - -
3 A 5 DCC 90 - - 

3 B 5 GT - DL 92 -
3 C 5 GT - DL 33 -
3 B 28 DCX 4/1000 - -
3 NP 4 MW 6 - 2 - -
3 Q 4 DL 95 - - 

3 Q 5 GT/G DL 33 - -
3 S 4 OL 92 - -
3 V 4 DL 94 - -
4 B 32 DCX 4/5000 - -
4 D 1 - CBC I EBC 3 

4 G/280 K POPE 2D21 - -
4 TMA - - AK 2 

4 X P - 4683 -
4/100 BU AZ 50 - -
5 CP I A DG 13 - 2 - - 

5 CP 7 - A DP 13 - 2 - -
5 U 4 G - GZ 32 -
5 Y 4 G GZ 32 - -
5 W 4 - GZ 32 -
5 W 4 G/ GT - GZ 32 - 

5 X 3 GT - GZ 32 -
5 Y 3 G/GT - GZ 32 -
5 Y 4 G - GZ 32 -
5 Z 3 - - GZ 32 
5 Z 4 - GZ 32 - 



• 

TYPE DIRECT 
EQUIVALENT 

NEAR 
EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

5 Z 4 G/GT - GZ 32 -
6 A 7 (S) - EK 2 -
6 A 8 G/GT - EK 2 -
6 AB 4 - - EC 80 

6 AB 5 - - EM 34 

6 AB 7/1853 - - EF 80 
6 AB 8 ECL 80 - -
6 AC 7/1852 - - EF 80 
6 AD 6 G - - EM 34 
6 AD 8 EBf 81 - - 

6 AF 4 - EC 93 -
6 AF 6 G - - EM 34 

6 AG 5 - EF 91 -

6 AG 6 G EL 33 EL 3 -

6 AJ 8 ECB 81 - - 

6 AK 5 (W) EF 95 - -

6 AK 6 - EL 91 -

6 AK 7 - EL 33 -

6 AK 8 EA BC 80 - -

6 AL 5 EB 91 - - 

6 AL 6 G - 4689 K -
6 AM 5 EL 91 - -
6 AM 6 EF 91 - -
6 AN 7 ECN 80 - -
6 AQ 4 EC 91 - - 

6 AQ 5 EL 90 - -
6 AQ 8 ECC 85 - -
6 AR 5 - - EL 41 

6 AR 7 GS - EBF 2 -

6 AT 6 EBC 90 - - 

6 AU 6 EF 94 - -
6 AV 6 EBC 91 - -
6 A% 6 - - A% 50 

6 8 8 (G) - EBF 32 -
6 BA 6 EF 93 - - 
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TYPE DIRECT 
EQUIVALENT 

NEAR 
EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

6 BD 6 - EF 41 -
6 BD 7 EBC 80 - -
6 BE 6 EK 90 - -
6 BE 7 EQ 80 - - 
6 BH 5 EF 81 - - 

6 BQ 5 EL 84 - -
6 BQ 7 A - ECC 84 -
6 BR 5 EM 80 - -
6 BT 6 - EBC 41 -
6 BX 6 EF 80 - - 

6 BY 7 EF 85 - -
6 C 4 EC 90 - -
6 C 6 - EF 37 A -
6 C 10 ECH 42 - -
6 CA 7 EL 34 - - 

6 CD 7 EM 34 - -
6 CJ 6 EL 81 - -
6 CK 6 EL 83 - -
6 CN 6 EL 38 -- -
6 CQ 6 EF 92 - - 

6 CS 6 EH 90 - -
8 D I (Mazda) EA 50 - -
6 D 2 EB 91 - -
6 D 6 - EF 39 -
6 DA 6 EF 89 - 

6 E 8 G - ECH 3F -
6 F 6 G/GT - EL 33 -
6 F 12 EF 91 - -
6 F 13 - EF 42 -
6 F I6 EF 41 - - 

6 H 6 GT - EB 34 -
6 J 6 ECC 91 - -
6 J 7 G/GT - EF 37 A -
6 J 8 G - ECH 35 -
6 K 7 GJGT - EF 39 - 
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TYPE 
DIRECT 

EQUIVALENT 

NEAR 

EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

6 K 8 G/GT - ECH 35 -
6 L 6 G - 4689 K -
6 L 34 EC 91 - -
6 LD 3 EBC 41 - -
6 M 2 EM 34 - - 

6 M 5 EL 80 - -
6 M 6 G EL 33 - -
6 M 1 G - EF 39 -
6 N 7 G/GT - ECC 33 -
6 X 8 EBF 80 - - 

6 P 8 G - ECH 35 -
6 P 28 - EL 38 -
6 Q 4 EC 80 - -
6 Q 7 G - EBC 3 -
6 Q 7 GT - EBC 3 - 

6 R 3 EY Sl - -
6 R 4 EC 81 - -
6 R 8 G - EF 39 -
6 R 7 - EBC 3 -
6 S 7 - EF 39 - 

6 S 7 G - EF 39 -

6 SC 7 - ECC 35 -
6 SJ 7 - EF 36 -
6 SK 7 - EF 41 -
6 SL 7 GT - ECC 35 - 

6 SN 7 GT - ECC 33 -
6 T 8 EABC 80 -
6 U 3 EY 80 - -
6 U 5/6 G 5 - - EM 34 
6 U 7 G - EF 39 - 

6 U 8 - ECF 80 -
6 V 3 (A) - EY 81 -
6 V 4 E2 80 - -
6 V 6 G - EL 33 -
6 W 2 - EY 51 - 
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TYPE 
EQU IIVALENT EQUNVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

6 W 3 EY 80 - -
6 W 7 G - EF 37 A -
6 X 2 EY 51 - -
6 X 4 EZ 90 - -
6 X 5 G/GT EZ 35 - - 

6 ZY 5 G - EZ 35 -
7 A 2 - - AL 4 
7 A 3 - AL 4 -
7 A 7 - EF 22 -

7 AN 7 PCC 84 - - 

7 B 7 - EF 22 -

7 C 5 - EL 41 -
7 D 6 - CL 4 CBL I 
7 D 9 EL 91 - -
7 F 7 - ECC 35 - 

7 F I6 EF 41 - -
7 K 7 - EBC 41 -
7 S 7 - ECH 21 -
7 Y 4 - EZ 35 -
8 A I - AF 7 - 

8 A 8 PCF 80 - -
8 D 2 - - CF 7 
8 D 3 EF 91 - -
9 A I - - AF 3 
9 AK 8 PABC 80 - -

9 AQ 8 PCC 85 - -
g p 2 - - CF 3 
9 D 6 EF 92 - -
10 D 1 - EB 34 -

10 F 9 - OF 41 - 

10 LD 3 UBC 41 - -
10 M 2 UM 4 - -
I I A 2 - ABC I -

12 AT 7 ECC 81 - -
12 AU 7 ECC 82 - - 



TYPE DIRECT 

EQUIVALENT 

NEAR 
EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

12 AX 7 ECC 83 - -
12 XP 4 MW 31 - 16 - -
13 PGA - - ECH 3 

l3 SPA - - CF 7 

13 VPA - - CF 3 

15 - - KF 3 

15 A 2 - AK 2 -
15 A 6 PL 83 - -
15 D I - - ECH 3 
15 1. 5 PL 82 - - 

17 Z 3 PY 81 - -
19 BD PY 80 - -
19 D 8 UCH 81 - -
19 SU PY 82 - -
19 X 3 PY 80 - - 

19 Y 3 PY 82 - -

20 A I - - AK 2 
20 A 3 POPE 2D21 - -

21 A 6 PL 81 - -
30 C I PCF 80 - - 

30 L I PCC 84 - -
36 - EF 36 -
39/44 - EF 39 -

40 SUA - CY I CY 2 

41 E - EL 2 - 

41 MHF - - ABC I 
41 MHL - - ABC I 

41 MPG - AK 2 -
41/MPL - - ABC I 

41/MSG - AF 7 - 

41/MTL - - ABC I 

41/STH - -- AK 2 

42/42 E - EL 2 -

42 MP/PEN - AL 4 -
42/OT - AL 4 - 
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TYPE DIRECT 
EQUIVALENT 

NEAR 
EQUIYALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

53 KU - GZ 34 -
57 POPE 57 - -
63 TP ECL 80 - -
105 POPE 105 - -
43 IU 1561 - - 

44 IU 1561 - -
45 IU - AZ 50 -
54 KU GZ 32 - -
62 DDT EBC 41 - -
62 TH ECH 42 - - 

62 VP EF 41 - -
63 SPT EF 50 - -
64 ME EM 34 - -
64 SPT EF 80 - -
65 ME EM 80 - - 

66 KU EZ 40 - -
67 PT EL 41 - -
77/77 E - EF 37 A -
78/78 E - EF 39 -
80 - GZ 32 - 

84/6 Z 4 - EZ 32 -
121 K MW 31 - 16 - -
121 VP OF 4l - -
141 DDT UBC 41 - -
141 TH UCH 42 - - 

171 DDP UBF 80 - -
202 DDT - CBC I EBC 3 
202 STN - - ECN 3 
21C DDT - - DLL 21 
210 DET - KC 4 KBC 1 

210 HF - KC 4 KBC I 
210 LF - KC 4 KBC I 
210 PG - - KK 2 
210 SPG - - KK 2 
210 SPT - - KF 3 
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TYPE DIRECT 
EQUIVALENT 

NEAR 
EQUIVALENT 

RECOMMENDED 
REPLACEMENT 

TYPE 

210 VP T(4-Din) - - KF 3 
210 4PT 7-Din) - - KF 3 
213 Pen PL 81 - -
215 P - - KL 4 
215 SG - - KF 3 

220 HPT - KL 4 -
220/OT - KL 4 -
220 P - - KL 4 
220 PA - - KL 4 
220 SG - - KF 3 

220 VS - - KF 3 
220 VSG - - KF 3 
230 PT - KL 4 -
240 QP - - DLL 21 
244 V - - ABC I 

302 THA - - ECH 3 
31 t SU UY 41 -
332 PEN - CL 4 CBL I 
354 V - - ABC I 
408 BU 1805 - - 

442 BU 1561 - -
451 U AZ 50 - -
460 BU AZ 50 - - 
484 Y - - ABC I 
506 BU 1805 - - 

8013 (W> QB Y%250W ~ - - 
832 A QQE 04/20 - - 
834 TB 1/60 G - - 
837 PE 04/10 E - - 

866 A DCG 4(1000 G - - 
872 A DCG 5/5000 GB - - 
2101 - KL 4 -
2102 - KBC I -
5557 POPE 57 - - 

5559 POPE 105 - - 
5861 EC 55 - - 
189049 1 163 - -
217282 1 164 - - 

V~ 
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OF THE TYPES 



ALPHABETICAL VALVE INDEX 

PAGE TYPE PAGE TYPE 

A8 2 36 CL 2 51 
ABC I 36 CL 4 51 
ABL I 36 CL 6 52 
AC 2 36 CY I 53 
AD I 37 CY 2 53 
AF 3 37 DA 90 53 
AF 7 37 DAC 21 54 

AH I 38 DAC 32 54 

AK 2 39 DAF 40 55 

qL I 39 DAF 41 55 

AL 2 39 DAF 91 56 

AL 4 39 DAF 96 57 
AL 5 40 DC 70 57 
AM I 40 DC 80 57 
AH 2 40 DC 90 58 
AX I 41 DCC 90 58 
AX 50 41 DCG 4/1000 G - 196 
AZ I 41 DCG 5/5000 GB - 196 
AZ 4 41 DCG 9/20 - 196 

AZ I I 42 DCX 4/1000 196 

AZ 12 42 DCX 4/5000 196 
AZ 31 42 DF 21 58 
AZ 41 42 DF 22 59 

AZ 50 42 DF 33 59 

C 8 43 DF 91 60 

C 10 43 Df 92 60 

C 12 43 DF 96 60 
CB 1 43 DK 21 61 
CB 2 43 DK 32 61 
CBC I 44 DK 40 62 

CBL I 44 DK 91 63 
CBL 6 45 DK 92 63 
CC 2 46 DK 96 63 
CF 3 46 DL 21 64 

CF 7 47 DL 33 64 

CF 50 47 DL 35 64 

CH I 48 DL 36 64 

CK I 49 DL 41 65 

CK 3 50 DL 92 66 
CL I 50 DL 93 66 

r 

• 

r 

r 

yr 
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TYPE PAGE TYPE PAGE 

DL 94 66 ECC 35 82 

DL 95 66 ECC 40 82 

DL 96 67 ECC 81 83 

DLL 21 67 ECC 82 83 

DM 70 68 ECC 83 83 

DM 71 69 ECC 84 83 

DY 30 69 ECC 85 84 

DY 86 69 ECC 91 84 

EA 50 69 ECF I 84 

EAA 91 69 ECF 80 85 

EA BC 80 70 ECH 3 - 85 

EAC 91 70 ECH 4 - 85 

EAF 41 71 ECH 21 86 

EAF 42 71 ECH 35 87 

EB 4 72 ECN 41 87 

EB 34 72 ECH 42 87 

EB 41 72 ECH 81 88 

EB 91 73 ECL I I 89 

E BC 3 73 ECL 80 89 

EBC 33 74 EEP I 90 

EBC 41 74 EF 5 91 

EBC 81 75 EF 6 91 

EBC 90 75 EF 8 92 

EBC 91 75 EF 9 93 

E BF 2 76 Ef 22 94 

EBF 32 77 EF 36 94 

E BF 80 77 EF 37 A 95 

E BL I 78 EF 39 95 
E 8L 21 78 EF 40 96 
EC 2 79 EF 41 97 

EC 55 79 EF 42 97 
EC 80 79 EF 43 97 

EC 81 80 EF 50 97 

EC 91 80 EF 51 98 

EC 92 80 EF 54 98 

EC 93 8~ EF 55 98 

ECC 31 81 EF 80 99 

ECC 32 81 EF 85 99 

ECC 33 81 EF 86 100 

ECC 34 82 EF 89 100 
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ALPHABETICAL VALVE INDEX r 

TYPE PAGE TYPE PAGE 

EF 91 101 EQ 80 I IS 

EF 92 101 EY 51 1 18 

EF 93 101 EY 80 1 19 

EF 94 102 EY 81 1 19 

EF 95 102 EY 82 1 19 

EFF 51 102 EY 84 1 19 

EFM I 103 EY 86 1 19 

EFP 60 103 EY 91 120 

EH 2 103 EZ 2 - 120 

EK 2 104 EZ 4 - 120 

EK 3 105 EZ 35 - 121 

EK 32 105 EZ 40 121 

EK 90 105 EZ 41 - 121 

EL 2 106 EZ 80 121 

EL 3 (N) 107 EZ 90 122 

EL 5 107 GZ 32 122 

EL 6 107 GZ 34 122 

EL I I 108 HCH 81 123 

EL 12 108 HL 94 123 

EL 32 109 KB 2 123 

EL 33 109 KBC I 124 

EL 34 109 KC I 124 
EL 35 I 10 KC 3 - 125 
EL 37 I I I KC 4 125 
EL 38 1 12 KCH I 126 
EL 41 1 12 KDD I 126 

EL 42 1 12 KF 3 127 

EL 50 1 13 KF 4 127 

EL 51 1 14 KH I 128 

EL 60 1 14 KK 2 128 

EL 81 1 14 KL 4 129 

EL 82 1 15 KL 5 129 
EL 83 1 15 MW 22-7 182 
EL 84 1 15 MW 22-14 182 
EL 90 1 16 MW 22-I6 182 
EL 91 1 16 MW 22-17 182 
EM I 1 17 MW 22-18 183 

EM 4 1 17 MW 31-7 183 
EM 34 1 17 MW 3i-14 183 

EM 80 1 18 MW 31-I6 183 

.. 

r 

~.. 
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PAGE TYPE PAGE TYPE 

MW 31-17 183 QB 3.5/750 193 

MW 31-18 184 QE 06/50 193 

MW 31-74 184 QEL 1/150 - 193 

MW 36-22 184 QQE 04/20 193 

MW 36-24 184 QQE 06/40 193 

MW 41-I 184 TB 1/60 G 193 

NW 43-43 185 U 30 138 

MW 43-64 185 UABC 80 138 

MW 53-20 185 UAF 41 139 

OA 50 174 UAF 42 140 

OA 51 174 UB 41 141 
OA 52 175 UBC 41 141 
OA 53 175 UBC 81 142 

OA 55 175 UBF 80 142 

OA 56 - 175 UBL I 144 

OA 60 176 UBL 21 145 

OA 61 176 UC 92 146 

OA 70 176 UCC 85 147 

OA 73 176 UCN 4 148 

PA BC 80 130 UCH 21 148 

PC 93 131 UCM 41 150 

PCC 84 131 UCN 42 151 

PCC 85 131 UCH 81 152 

PCF 80 132 UCL I I 152 

PCL 82 133 OF 9 152 

PE 04/10 E 192 OF 21 153 

PE 06/40 E 192 OF 41 154 

PL 17 t88 OF 42 i55 

PL 2t - 168 OF 43 156 

PL 36 133 OF 80 156 

PL 57 188 OF 85 157 

PL 81 134 OF 89 - 157 

PL 82 135 UL 41 158 

PL 83 136 UL 44 159 

PL 105 188 UL 64 159 

PY 80 - 137 UM 4 160 

PY 81 137 UM 34 160 

PY 82 - 137 UM 80 161 

QB 2/250 192 UY I N 161 

QB 3/300 193 UY I I 162 

259 



ALPHABETICAL VALVE INDEX 

TYPE 

~ 

PAGE TYPE PAGE 

UY 21 - 162 6 V 6 - GT - 28 
UY 41 - 163 6 X 4 - 28 
UY 42 - 163 12 AT 6 - 29 
UY 82 - 163 12 AT 7 - 29 
UY 85 - 164 12 AU 6 - 29 
I A 3 - 10 12 AU 7 - 30 
I A 7-GT - 10 12 AV 6 - 30 
I AC 6 - 10 12 AX 7 - 30 
1 C 5-GT - I I 12 BA 6 - 30 
I H 5-GT - I I 12 BE 6 - 31 

I L 4 - 12 12 BY 7 - 31 
I N 5-GT - 12 12 SA 7-GT - 31 
I R 5 - 12 12 SK 7-GT - 31 
I S 5 - 13 12 SN 7-GT - 31 
I T 4 - 15 12 SQ 7-GT - 32 
I U 4 - IS 25 L 6-GT - 32 
3 A 4 - 16 35 W 4 - 32 
3 A 5 - I6 35 Z 5-GT - 32 
3 Q 4 - 17 50 C 5 - 33 
3 Q 5-GT - 17 50 L 6-GT - 33 

3 S 4 - IS 80 - 33 
3 V 4 - 20 85 A I - 178 
5 U 4-G - 20 85 A 2 - 178 
5 Y 3-GT - 20 1 163 - 178 
6 AK 5 - 21 1 164 - 178 
6 AL 5 - 21 1561 - 164 
6 AQ 5 - 21 1805 - 165 
6 AT 6 - 22 1832 - 165 
6 AU 6 - 22 1875 - 165 
6 AY 6 - 23 1876 - 165 

6 BA 6 - 24 1877 - 165 
6 BE 6 - 24 1878 - 166 
6 BG 6-G - 25 4613 - 166 
6 BQ 7-A - 25 4614 - 166 ~ 
6 J 6 - 25 4624 - 167 
6 L 6-G - 25 4636 - 167 
6 SA 7-GT - 26 4641 - 167 
6 SK 7-GT - 27 4646 - 168 
6 SN 7-GT - 27 4650 - 168 
6 SQ 7-GT - 27 4652 - 169 

.. 
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A 

'~ 

TYPE PAGE TYPE PAGE 

4654 K - 
P 169 

4688 - 
K -

172 

4657 - 170 4689 P _ 172 

4662 - 170 4690 - 172 
4682 - 171 4694 - 173 
4683 171 4699 - 173 
4686 - 172 
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