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in hactuetian 

There is no need to give a lengthy introduction to this catalogue. Since years "The 

Bridge" is a popular guide for everyone interested in radio and electronic equipment. 

This new "Bridge", however, must be accompanied by a short explanation because 

the layout is completely altered. 

In former editions the valves were arranged according to bases and filament supply. 

To find a certain valve it was necessary to look up the index. Now the valves are classi-

fied in alphabetical and numerical order, so that it becomes easier to consult "The 

Bridge". 
Furthermore the data of the most important obsolete valves are included, which is of 

great importance for retailers and servicemen. 
In addition to the popular "Miniwatt" radio and amplifier valves, the technical data 
of the Philips special tubes are included. 

Under this heading are comprised, amongst others: 

1) PRE-AMPLIFIER VALVES for the amplification of very small voltages such as 
are obtained from crystal microphones, photocells, etc. Special attention has been 
paid to a low noise and hum level. 

2) POWER VALVES FOR AMPLIFIERS. A full range of these valves for ampli-
fiers with outputs up to 100 W are indicated in this catalogue. For amplifiers with 
still larger outputs several stages with the EL 34 should be connected in parallel, 
or small types of transmitting valves should be used. 

3) SPECIAL RECTIFIERS. Gas-filled and high-vacuum rectifying valves for use 
in amplifiers and rectifiers for high-voltage circuits as used in oscillographs and in 
television receiving sets. 

4) SUBMINIATURE VALVES for hearing aids and other compact portable equipment. 

5) AMPLIFIER AND DETECTOR VALVES for H.F. and for V.H.F., such as 
television receiving valves, microwave valves, etc. 

6) CATHODE-RAY TUBES. Electrostatic and electromagnetic types for oscillographs 
and oscilloscopes as well as for television direct-viewing and projection-receiving sets. 

7) PHOTO-ELECTRIC CELLS for cinema equipment and industrial purposes. 

8) VOLTAGE-STABILIZING TUBES for voltages from 85 V up to 170 V and cur-
rents up to 200 mA. 

9) HIGH-VACUUM THERMO COUPLES. 

10) REPEATER AND OTHER VALVES FOR TELEPHONE EQUIPMENT. 
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The rigid construction of the "Miniwatt" 
Rimlock valve EAF 42. 

(Enlargement 2 1/ 2 x) 
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CODING OF THE "MINIWATT" VALVES 

The type numbers of the "Miniwatt" radio valves consist of some letters and a number') 
The first letter indicates the method of the filament supply, the second and subsequent 
letters indicate the systems in the envelope, while the number is a serial number. The 
exact meaning of the letters is given in the following tables: 

First letter Filament supply method 

A 4 volts A.C. 

C 200 mA A.C. or D.C. 

D Battery up to 1.4 volts 

E 6.3 volts A.C. or 
6.3 volts car battery 

K 2 volts battery 

U 100 mA A.C. or D.C. 

The type number of the 
current stabilizers consists 
of one letter with a serial 
number. This letter indi-
cates the value of the re-
gulated current according 
to the table above. 

Second and 
third letters 

Type of valve 

A single diode 

B double diode 

C triode (with the exception 

of output triode) 

D output triode 

E tetrode 

F 
pentode (with the excep-
tion of the output pen-
tode) 

H hexode or heptode 

K octode 

L output pentode 

M cathode-ray indicator 

P secondary emission 

Q enneode 

W 
half-wave gas-filled recti-
fier 

X 
full-wave gas-filled recti-
fier 

I, half-wave high-vacuum 
rectifier 

Z full-wave high-vacuum 
rectifier - 

) The older obsolete types of valves are indicated with another type number system 
(A 409, B 443 etc.) 
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CODING OF PHILIPS CATHODE-RAY TUBES 

A letter and number code has also been introduced for coding cathode-ray tubes. Here 
the first letter signifies the manner of deflection of the electron ray, electrostatic or 
electromagnetic. The second letter indicates the colour of the light spot on the screen. 
The number before the hyphen indicates the screen diameter and the numbers behind 
the hyphen are serial numbers representing the various designs or new types. 

EXAMPLES: 

The type number DN 9-5 indicates that the tube has a double electrostatic deflection 
system (letter D), a persistent screen (letter N) and the diameter of the screen is 9 cm. 
It is the fifth design of this type. MW 22-14 means that this is a cathode-ray tube with 
double magnetic deflection (letter M), the screen spot is white (letter W) and the screen 
diameter is 22 cm. (number 22). 

THE MEANING OF THE VARIOUS LETTERS IS INDICATED IN THE TABEL 

BELOW 

First letter I Second letter First number I Second number 

Manner of deflec- Colour of light spot 
tion of the electron 

ray 
on screen, proper- 

ties of screen 
Diameter of screen Serial number 

D = double electro B = blue The diameter is When a certain tube 
static deflection 

M = magnetic de- 
G — green 

indicated in cm. is produced in a new 
design it is given the 
next serial number. 

flection in both N == screen of long The first design is 
directions, persistence numbered 1, the 

second numbered 2 

S — electrostatic 
deflection only in 
one direction; 
deflection in the 
other direction 

R = screen of very 
long persistence 

W ``hire 

and so on. 

I can be effected 
electro-
magnetically 
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CODING OF PHILIPS STABILIZER VALVES 

The type number of the new stabilizer valves consists of a numeral, a letter and a serial 
number. The numeral indicates the mean value of the stabilized voltage in volts.The 
letter indicates the highest current for which the valve has been designed. The meaning 
of the various letters is given in the table below: 

A = 0— 8mA 
B = 8— 20 mA 
C = 20 — 40 mA 
D = 40 — 100 mA 
E = 100 — 200 mA 

EXAMPLE: 

The type number 100E1 indicates 
a valve for a mean voltage of 100 
V and highest current of 200 mA, 
this being the first design of its type. 
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LIST OF SYMBOLS AND INDICATIONS USED 

1. INDICATION OF THE ELECTRODES 

Anode  a 
Anode of a diode   d 

Deflection plates of cathode-ray tube   D 

Filament   f 

Grid   g 
Cathode  k 

Secundary emission cathode  kz

Fluorescent screen   1 

Metallisation   m 
Inside shield   s 

2. INDICATION OF THE VALVE SYSTEMS 

For combination valves the electrodes of the separate valve types are indi-

cated as follows: 
for a diode by   D 
for a triode by   T 
for a tetrode by   Q 
for a pentode by  I' 
for a hexode or heptode by   H 

3. INDICATION OF THE VOLTAGES 

Anode voltage   Va 
Arc voltage   

Vorc 

Supply voltage   V6 
Range of current regulating tube   

Vcontr 

Diode voltage   Vd 
Heating voltage  V, 

Voltage between filament and cathode  Vfk 
Grid voltage   Vg 
Input alternating voltage  Vi 
Inverse voltage   Vin v 
Voltage on fluorescent screen  VI 
Output voltage   Vo 
Oscillator voltag   Vo.c 
Transformer voltage   Vtr 
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4. INDICATION OF THE CURRENTS 

Anode current  

Anode current without input signal (with push-pull circuits)  

Anode current at full load (with push-pull circuits)  

Diode current  

Filament current  
Grid current  
Screen grid current without input signal (with push-pull circuits)  

Screen grid current at full load (with push-pull circuits)  

Current to the fluorescent screen 

Direct current supplied by a rectifying valve  
Regulated current of a current-regulating tube  

Saturation current  

Ia

'amiss 

'am ax 
Id

Ij 

It

'g2min 

'g2max 

Il

I. 

Ire$

'eat 

5. INDICATION OF POWER 

Maximum anode dissipation  W a

Maximum output power  Wa

6. INDICATION OF THE CAPACITANCES 

Capacitance between anode and grid  Cat
Input capacitance of the filter behind a rectifying valve   C1i1t

7. INDICATION OF THE RESISTANCES 

External resistance in the anode circuit or optimum matching resistance . Ra
Optimum matching resistance with push-pull amplifiers   Raa
Equivalent noise resistance   Req
External resistor in the grid circuit .   Rt
Internal resistance   R;
Resistor in the cathode circuit   Rh 
Protective resistor in anode lead of a rectifying valve   Rt

8. INDICATION OF VARIOUS VALUES 

Inner screening  s 

Mutual conductance   S 
Conversion conductance  S~ 
Mutual conductance of oscillator triode et Vg = 0 V and Vosc 0 V .   Sa

anode current of fundamental frequency 
Effective slope = 1 s 

grid voltage of fundamental frequency / 

Amplification factor   µ 
Voltage amplification (= Vo : Vi)  g 
Angle of the shadow sector of tuning indicator   a 
Distortion  d 
Max. frequency   fmax 
Resonance wave length   Ares 

Connection pin which must not be connected externally   i.c. 

9 



SURVEY OF THE MOST IMPORTANT "MINI WATT" RADIO VALVES AND 
PHILIPS SPECIAL TUBES 

The following table lists the "Miniwatt" radio valves and Philips special tubes which 

are still of importance. Several, however, are obsolete and out of production and they 

are marked with an asterisk. Of some of these obsolete types there is still a considerable 
stock, of others, however, the stock is exhausted and a replacement type has to be 

used. In the second column a possible replacement type is recommended. A few al-
terations in the set are usually necessary because of base, filament supply or resistors. 
The replacement types must therefore be regarded as a possibility, not as a hard and 
fast rule. 
Where direct replacement is possible the replacement type is printed in italics. 

Type Replacemen ttype Type Replacement type I Type Replacement type 

A 409* KBC 1 AZ 31 C/EM 2* EBC 3 + EM 1 
A 415* KBC 1 AZ 41 CF 1* EF 6 
A 425* KBC 1 AZ 50 CF 2* EF 9 
A 442* DF 21 CF 3* EF 9 
AB 1* AB 2 B 405* KL 4 CF 7* EF 6 
AB 2 B406* KL 4 CF 50 
ABC 1 B 409* KL 4 CK I* ECH 3 
ABL 1 B 424* KBC 1 CL 1* EL 2 
AC 2* ABC 1 B 438* KBC 1 CL 2* EL 2 or CBL 1 
ACH 1* AK2 B 442* DF 21 CL 4* CBL 1 
AD 1 * 4683 B 443* 4682 or AL 4 CL 6* CBL 1 
AF 2* AF 3 B 543* DLL 21 CY 1* CY 2 
AF3 CY2 
AF7 CI* C8 
AH 1* AK 2 C 2* C 10 D1F* none 
AK 1* AK 2 C 3* C 8 D2F* none 
AK 2 C 4* C 10 D 404* none 
AL 1 * 4682 C8 DA 50 
AL 2* 4682 C 9* C 10 DAC 21 
AL 4 C 10 DAC 25* DAC 21 
AL 5* 4688 C 12 DAF 40 
AM 1* none C 243N* KL 4 DAF 41 
AM 2* none C 408* none DAF 91 
AX 1/4652 C 443* 4682, AL 4 DAH 50* none 
AX 50 CB 1* EB 4 DB 7-1 
AZ 1 CB 2* EB 4 DB 7-2 
AZ 4 CBC 1* EBC 3 DB 7-3 
AZ 1 I CBL 1 DB 7-4 
AZ 12 CC 2* EBC 3 DB 9-3 
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Type Replacement type I Type Replacement type Type Replacement type 

DB 9-4 E 444* ABC 1 EF 39 
DB 9-5 E 445* AF 3 EF 40 
DB 16-1 E 446* 4636 EF 41 
DB 16-2 E 447* AF 3 EF 42 
DBC 21* DAC 21 E 449* AK 2 EF 50 
DC 25* DAC 21 E 452T* AF 7 EF 51 
DCH 25* DK 21 E 453* 4682 EFF 50* EFF 51 
DDD 25* none E 455* AF 3 EFF 51 
DF 21 E 462* AF 7 EFM 1 
DF 22 E 463* 4682 EFM 11 
DF 25* DF 21 E 499* 4657 EFP 60 
DF 70 EA 40 EH 2* ECH 4 
DF 91 EA 50 EK 2 
DG 7-1 EAB 1* EBC 3 EK 3* ECH 3 or EK 2I
DG 7-2 EAF 41 1) EAF 42 EL 2 
DG 7-3 EAF 421) EL 3 N 
DG 7-4 EB 4 EL 5* 4689 
DG 9-3 EB 11* EB 4 EL 6* 4699 
DG 9-4 EB 41 EL 11 
DG 16-1 EBC 3 EL 12 
DG 16-2 EBC 11* EBC 3 EL 33 
DK 21 EBC 33 EL 34 
DK 40 EBC 41 EL 38 
DK 91 EBF 2 EL 41 
DL 21 EBF 11 EL 42 
DL 25* DL 21 or DL 41 EBF 32 EL 50 
DL 41 EBL 1 EL 51 
DL 71 EBL 21 EL 60* EL 34 
DL 72 EC 50 ELL 1* 2 x EL 2 or 
DL92 EC80 2xEL42 
DLL 21 EC 81 EMI 
DN 7-1 ECC 40 EM 4 
DN 7-2 ECF I EM I l* EM 4 
DN 7-3 ECH 3 EM 34 
DN 7-4 ECH 4 EQ 80 
DN 9-3 ECH II EY I 
DN 9-4 ECH 21 EY 51 
DN 9-5 ECH 35 EZ 2 
DN 16-1 ECH 41 EZ 3* AZ I or AZ 4 
DN 16-2 ECH 42 EZ 4* AZ 4 

ECL I 1 EZ 11 * EZ 2 
E 406N* 4613 EE 50* EEP 1 EZ 12* AZ 4 
E 408N* 4683 EEP I EZ 40 
E 409* 4614 EF 5* EF 9 EIC/4671 
E 424N* ABC 1 EF 6 E 1 F/4672 
E 428* ABC 1 EF 8* EF 9 
E 438* ABC 1 EF 9 F 410* 4641 
E442* AF 7 EF 1 I 
E 4425* AF 7 EF 12 KB 2 
E 443H* 4682, AL 4 EF 13* EF I I KBC I 
E 443N* 4682, 4688 EF 22 KC 1* KBC 1 

') If the EAF 41 is replaced by the EAF 42, the contacts 4 and 7 under the valve holder must be inter-
connected. 
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Type Replacement type Type Replacement type Type Replacement type 

KC 3* KBC 1 50A1 4630 
KC 4* KBC 1 50C1 4631 
KCH 1* KK 2 561 4632* none 
KDD 1 * DLL 21 805 4636 
KF 3 832 4641 
KF 4* KF 3 875 4646 
KK 2 876 4650 
KL 4 877 4652/AX 1 
KL 5* KL 4 904H 4654K 

910 4654P 
MW 6-2 927 4657 
MW 22-1 * MW 22-7 928 4662 
MW 22-3* MW 22--7 941 4671/EIC 
MW 22-5* MW 22-7 945 4672/EIF 
MW 22-7 3510 4673 
MW 31-5* MW 31 -7 3512 4674 
MW 31-0 3520* none 4675* none 
MW 31-7 3530 4676* none 

3533 4682 
TH 1 3534 4683 
TH 2 3537 4684* 
TH 3 3538 4686* 4690 
TH 4 3541 4687 
TH 5 3543 4688 

4060 4689K 
UAF 41 ') UAF 42 4317* none 4689P 
UAF 42 1) 4357* 4687 4690 
UBC 41 4369 4694 
UBF 11 4370 4695* none 
UBL I 4371 4696* none 
UBL 21 4372 4698* none 
UCH 4 4376* none 4699 
UCH 11 4377* none 7475 
UCH 21 4378 7678* none 
UCH 41 4379 3201 
UCH 42 4380 3202X 
UCL I I 4383 8004 
OF 9 4390 8013 
OF I I 4397 8014 
OF 21 4496* none 8015 
U F 41 4606 8016 
OF 42 4607 8040 
UFM 11* none 4608* none 8500 
UL 41 4609 8501 
UM 4 4610* 
UY I (N) 4613 
UY ii 4614 
UY 21* UY 1 (N) 4617 
UY 41 4620* none 
85A1 4623 
100E 1 4624 

') If the UAF 41 is replaced by the UAF 42, the contacts 4 and 7 under the valve holder must be inter-
connected. 
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Type Filament
data Application Voltages 

Resistors Currents (mA) Characteristicdata Baseconnections 

A 409 
Triode 

Vj = 4 V 
17 = 65rA 

Typical 
characteristics 

Va =5  V 
p V =-9 

/a = 3.5 S = 0.9 mA/V 
R = to kSl
µ =9 

' 

A 415 
Triode 

V — 4 V 
1J~= 85rA 

Typical 
character istics 

Va = 150 V 
V = —4 5 V g 

la = A/V 
R; = 10 kS2m

A O 
Triode 

4 V 
Ij = 65mA 

Typical 
characteristics 

= 2C0 V 
V8 Va = —2.5V 

I a = 2.3 SR = 1.1 mA/V 
; = 23 kS2 

' 
q~+ 

A 442 
Tetrode 

V7 =4 V 
II = 60mA H.F. amplifier 

Va = 200 V I a =4 
Vi$ 100 V 

= V,t  —1 V 

S = 0.7 mA/V 
R1 = 0.4 MQ 
Casi< 0.01 pF 

~a 
a ~ 

AB 1 

Double 
diode 

V1= 4V 

1/ = 0.65A 
Detector 

and A.V.C. ®~ 

I

m 

AB 2 

Double 
diode 

V1= 4V 

II = 0.65A 
Detector

and A.V.C. 

r r 

et 

ABC Double1 

diode- 
triode 

Vj = 4 V 
I/ = 0.65A 

Typical 
characteristics

Va = 250 V 
Vj = —7V 

l a = 4 S = 2.0 mA/V 
R; 

= 
13.5 kQ 

`ovn,
a -° 

o  
+ 

ABL 1 

diode 
output 
„~ntod` 

VI = 4V 
/I 2.4 A 

ulutvutA 
amplifier

Va =250V 
V,2 = 250 V 
V,1 = —'6 V 
Rk = 150 Q 

 i _ 

Ire = 46
S = 9 mA/V 
R

—
Wa =
Wo = 4.SW 

a2e v+ 

AC 2 
Triode 

V/= 4 V 
IJ = 0.65A 

Typical 
characteristics 

Va = 250 V 
V, = —5.5 V 

to = 6 S 
= 

.. 
mA/V

µ =30 - ' ° o 

ACH 1 
triode- 

,— 4 

Frequency 
changer 
(hexode 
section) 

Va = 300 V 
Vgg+p{ =70V 
Vtl =-2V 
Ras+s r= 20kQ 

I a = 2.5 
jsa+sr=0.75 Sc =0.75mA/V 

R; — 0.8 MQ
~a0 ®•m 

9~+ "" 
hexode II — 1 A 

Oscillator 

sectoon) 

Ve = 150 V l a = 5
R 3+,= 20kQ /yg+`r= 0.75 

S = 2.0 mA/V 
R• = 6.5 kS2 
µt = 13 

o o °

9t. 9t 

13 



Type Filament
data Application Voltages Currents (mA) Resistors 

Characteristic Base 
data connections 

AD 1 
Output 
triode 

V = 4 V 
11 = 0.95A 

olU5p A 
amplifier 

V° = 250 V la = 60 
V2 =-45V 

S = 6 mA/V 
R1 = 0.67 k52 

Wa = 15 W
Wa =4.2W 

, 

Class AB 
amplifier 

Va = 250 V 
Rk =375 Q 

1a min= 2x 60 
la mar=  2x64 

Raa = 4k 52 
Wo = 9.5W 

r 

AF 2 
Variable 

pentode 

j j 
= 
= 1.1 A Ij 

H.F. or 
amplifier 

I.F. Va = 200 V 
V22 = 100 V 
►/ 
• 2 = —2 V 

l a = 4.2 
1f8 = 1.8 

S = 2.5 mA/V 
R; = 1.4 MQ 
Cag1<O.006 pF 

o ~' 
0 °o ° •2;

, 

AF 3 
Variable 

mu 
pentode 

V — 4 V / — 
/I = 0.65A 

H.F. or l.F. Va = 250V 
V = 100 V amplifier 22 

V21 = —3 V 

1. = 81 = 2.6 pg 
S = 1.8 mA/V R; = 1.2 M52 
C42,< 0.003 pF 

 e3 0~ 
o a. 

~ 0 D 
92 

AF 7 
Pentode 

VI= 4 
If = 0.665A H.F. amplifier 

Va = 250 V 
V22 = 100V 
V21 = —2 V 

la = 3 
122 = 1.1 

S = 2.1 mA/V 
R1 = 2 MQ 
Cap,<0.003 pF

x oo v, 9' 
„- a, 

AH 1 
Hexode 

= V1 4 V 
11 — 0.65A 

Frequency 
changer 

Va = 250V l a = 1.7 Sc = 0.55 mA/V Vpg+p; = 80 V VS1 = —2 V 1i8+pa= 2.6 R1 = 2 MQ 

Volt  = 9 Vej1 
C421<0.003 pF

3v as 9 
9° D92 

H.F. amplifier 
Va = 250V 
Vpg+2s = 80V 
Vp1 = —2 V 

l a = 3 
122+24- 1.1 

S = 1.8 mA/V 
R; = 2 MQ 
Carl•<O.0O3 pF 

AK 1 
o«ode 

V — 4 V 
If = 0.65A 

Frequency 
changer 

Va = 200V 
V 3+25 = 70 V 
V22 = 90 V 
R21 = 50k 52 

l a = 1.6 
128+25= 3.8 

1 2 = 2.0 
Is, = 0.19 

Sc = 0.6 mA/V 

Rf = 1.5 M Q 

, , 
g OOOO 

 k,a 

p' ° o ° 

AK 2 
octode 

Vj = 4 V . 
1I = 0.65A 

Frequency 
changer 

Va = 250V 
V28+26 = 70 V 

V $ 
=_ 

.5  
1.5 V 

Rp1 = 50k 52 

1a =1.6 
'23+25= 3.8 

1 2 = 2 0 
!21 = 0.19 

Sc = 0.6 mA/V
R; = 1.6 MQ g2 a m. 

9 
9;9s 

AL 1 
Output 
pentode 

lIi = 4V / = 1.1 A I 
Class A 
outputamplifier 

V S= 250 V 
V22 = 250V 
V = —15 V R
pl = 3505 k 

la = 36 
122 = 6.8 

S = 2.8 mA/V 
R = 43 kQ 
Ra = 7 k52 
Wa = 9 W 
Wa =3.1W 

93°° pO 

9t qz 

AL 2 
Output 
pentode 

VI= 4V 
II = 1.0 A 

Class A 
output 

amplifier 

Va = 250 V 
Vpg =250V 

Rpl = 62552 k 

la = 36 
122 = 4 Ri = 60 kQ 

N 
tgr vv 

Ra = 7 k52 _ 
Wa = 9W ° D + 
Wo =3.8W  

vJ 
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Type Filament
data Application Voltages 

Resistors Currents (mA) Characteristic 
data 

Base 
connections 

AL 4 
Output 
pentode 

4V 
11 =1.75 A 

output 
Class A 

amplifier 

Va = 250V 
Vgz= 250V 
RVg, = O~ 

k_ 

Ia = 36 
182 = 5 

= 9.5 mA/VS 
R; = 50 kS2 
Ra = 7 kSl 
Wa = 9 W 
Wo =4.3W 

k.s~oaoo

9, o] 

AL 5 

pentode 
OUtPUt 

Vl = 4 V
/1 = 2.0 A 

Class A 
amplifier 

250 V ! a = 72 
/]z = 275 V 1] 2 = 7
Vp1= —14 V 
Rk = 175 S2 

S = 8.5 mA/V 

R = 22 kQ
Wa = 18 W 
Wa =8.8W 

aoo 

Y° q] ° 

AM 1 
Tuning 

indicator 

V1= 4V 
Ii = 0.3 A 

Tuning 

indicator 

V6= 250V 
V; = 250V 
VY = 0/-5 V 
!~ 
na = 2 it . 

I a = 0.095/0.021 
Il =0.13/0.14 

«= 75/0° /

~, r 
oovo

9

AM 2 

indicat or 

V _ 4V 

!l1=0.32 A 

Typical 
cha

~LT~oae11C$
section) 

yF _ 3 V la = 3 
S = 2.0 mA/V 
R; = 25 kS2 
p = 50

Tunin

k , , I 

v 

v Tuning 
indicator
(indicato 
section)

Vb = 250 V 
Vi = 250 V 
Vg'__ +3/--6 V 

a = 20/175° 

AX 
1/4652 

Gas-filled 
full wave 
rectifier 

V1= 4 V 
11 = 2.4 A Rectifier

Varc=15 V 

Vn = 2 x 500VeJ! 
to = max. 125

C1ilt = max 64µ
1
F 

R( = 200 Q

=
min 

Re 
C1i{: 

= mla 150 .Q
Cjiit = max 16µF̂
Rt = min IOQ Q 

AX 50 
Gas-filled 
full wave 
rectifier 

V1= 4V
!1 = 3.75A Rectifier Vtr = 2x.500Ve1! 

V4,e= max.15 V /o = max. 275 

C/il, = max 64µF 
Re = min 200 C 
C1i/t = max 32µF
R, = min 150 Q 
Cjilt = max 16µ̂F 
Rt = min 100Q 

r 

AZ 1 
Full wave 
rectifier 

1'1= 4V 
! — 1.1 A 1 Rectifier 

V,,= 2x500Ve/1 
= 2X400Vefi = 2x300Ve11 

!o = max. 60 
= max. 75= max. 100 

C1ut=max.60µF
apo

a o 

AZ 4 
Full wave 
rectifier 

1'1= 4 V 
11 — 2.3 A Rectifier 

Vt,= 2 X SOOVe// 

= 2X400Ve1f = 2X300VeJ1 

Jo = max. 120 

= max. 150= max. 200 Cjilr=max.60µF

as po

ama p a 

AZ 11 
Full wave 
rectifier 

VI=  4V 
II = 1.1 A Rectifier 

Vs= 2x500V4I! 
= 2X400Ve11 
= 2x300Ve11 

Jo = max.70 
= max.90 Cliit =max32µF 
= max. 120 

41) 
AZ 12 

Full wave 
rectifier 

V1= 4 V 
I1 — 2.3 A Rectifier 

Vt,= 2x500Ve11 
= 2 X 400Ve!/ 
= 2X300Vel/ 

I. = max. 120 
= max. 150 C/ue = max.32µF 
= max. 200 
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Type Filament 
data Application VoltagesResistors Currents (mA) 

Characteristic Base 
data connections 

AZ 31 
Full wave 
rectifier 

VI = 4 V 
1 f = 1.1 A Rectifier 

Vtr= 2 x 500Ve jI 
= 2 X 400Ve jj 
= 2x300V ejj 

to = max. 60
= max. 75 
= max. 100 

Chit= max.60µ F
a' 

Full wave 
41o

rectifier 
V = 4V j 
11 = 0.72A Rectifier 

Vt,= 2x 500Vejj 
= Zx400VeI/ 
= 2x300Ve jj 

to = max. 60 
= max. 60 
= max. 70 

Cl;tt= max.50µ F 
s. x 
o , 

e • oo a r 

, 

AZ 50 
Full wave 
rectifier 

Vtr= 2 x 500Ve/j 
I = 3 A = 2 x 400Ve Rectifier // 

I = 2x300VeI/ 

]o = max. 250 
= max. 275 
= max. 300 

Clot = max.64µµF 
Rt = mtn.200Q 

Rift = minx 32p.
Cjt1t= max.l6µF 
Rt = min.100Q 

r 

B 405 
Output 
triode 

VI= 4 V 
Ij =150mA 

Typical 
characteristics 

Va = 150V 
V, = —18 V 

to = I I S = 1.6 mA/V 
Rr = 3 k52 
fR = 5

' 
9a. 

B 406 
Output 
triode 

Vj= 4V 
II  =100i,,A 

Typical 
characteristics 

Va= 150 V 
V2 = —15 V 

l a = 8 S = 1.3 mA/V 
R; = 4.5 kQ= 6 
E't' 

' 
9~• 

~ 

Output 
triode 

Vj= 4V 
II =150mA 

Class

amplifier 

Ve = 250V 
V, = —16 V 

I o = 12 
/V 

R; _ 5 k52 
RQ = 12 kQ 
Wo = 3 W 
W. = 0.65W 

r 

B 424 
Triode 

VI= 4 V 
II = IOOmA 

Typical 

characteristics 
V Q = 200 V 
Vp = —3 V 

to = 6 5 mA/VR = 9 
µ' =24 

9~. 

B 438 
Triode 

V1  — 4V 
If =100mA 

Typical 
characteristics 

Va = 200V 
VQ = —l.6 V 

to = 2.5 
S = 1.5 mA/V 
R = 25 kQ; 

=38 

' 
9~• 

B 442 
Tetrode 

Vj= 4V 
II = IOOmA l{•F. amplifier 

Va = 200 V 
V,a= 100V 
VP1= —1 V 

1, = 4.5 S = 0.9 mAjV 
R1 = 0.4 MQ 
Casii<0.005pF 

~• 

B 443 j I_ 
I50mA ou`pu` Output 

pentode 1 amplifier 

250V 
Vo 150 V P2=
V —19 V Pt=

Iu = 12 
1 2 = 2.4 P 

S = 1.3 mA/V 
R; =45 k52 
Ro = 20 kQ 
r ~~) Wp = 3 yy 

W. = 1.3W 

y ~< 
9s 

r
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Type Filament Application data 
Voltages 
12esistors Currents (mA) Characteristic 

data 
Base 

connections 

B 543 
Output 
pentode 

V/= 5V 
If =100mA olassaA 

amplifier 
V 100 V V z — —l5 9z g7 — 

I a = 12 S = 1.3 mA/V 9f~a 
~ 

QO DD 
ro ar 

a p 

C 1 
Current 
regulator 

tube 

 
regul 
Curr

ator 
ent 

Vcon fr=80-200V / rag = 200 

C2 
Current 
regulator 

tube 

Current 

regulat or
Vcontr= 35-100\' I, eg = 200 

oaoo 
ro w 

0 D 

C 3 

r gurlator 
tube 

Current 
regulator 

with 
switching- Vconfr=1 00-200V 
on current 

limiting 
resistance 

Ireg — 200 
~4 ~ 

rv0 
r 

C4 
Current 

regulato r 
tube 

Current V regulator confr =55-105V 'rag — 200 
oaD, 

ro ar 
0 D 

oaeo 
r ro 

0 D 

C8 
Current 
regulator 

tube 

Current V =80-200V regulator confr  = 200 'ra g

C 9 
Current 
regulator 

tube 

Current 
regulator V =35-100V confr Ireg 200 

po
r 6" 

C 10 
Current 

regulator 
tube 

Current 
regulator r'051, 35—b00\' Ireg = 200 

O
o ~v 

~i 

~aDo 
r yy o0 

Dz 
rt 

C12 
Current 
regulator 

tube 

Current 
regulator 

rl : 
Voonfr=80-200V 

r2: 
Vroner=35-100V 

I reg = 200 

Ireg = 200 

C 243 N 

Out ut 
V = 2 V Class A 
I j =0.2A  amplif er 

G'a = 150 V 

Vfn = —4

1, = 9.5 
=2.2 

S ' 2.4 mA/V 
R; = 75 kQ 

Wa = i S W
W. = 0.58W 

I 

C~t408 
VI= 4 V Typical 

for valve II = 0.25A Characteristics 
voltmeter 

150 V 
1 
Va 
1 g = = —7 `J 

I a = 14 S = 2.7 mA/V ®9 
R; = 3 kSl 
µ = 

a 

r 

17 



Type Fil tma nt Application Resis ors Currents (mA) Characcte stic 
conBBections 

C 443 
Output 
pentode 

Vi= 4 V 
1' = 0.25A 

Gass A 
tput

am 

V° = 300 V 
/g2= 200V
Vp,= —25V 

1, = 20 
1j*, = 4.5 

S = 1.7 mA/V 
R; = 35 k52 
Re = 15 kQ 
1Va = 6W 
W. -2.8W 

' 
9r

~ n9a , 

CB 1 
Double 

V1 13 V 
I J = 

0.2A 
Detector 

and A.V.C. 

Q 
a 

as 
w o m 

U 
sY 

CB 2 
Double 

d dioe 

VJ= 13V 
/J = 0.2 A 

Detector  and A.V.C. 

r ! 

* ' 
w m t 

a7 

CBC 1 
Double 
diode- 
triode 

VJ= 13 V 

/J =
TYPt=a1

characteristics 

V° = 200 V 
V; = —5.5V 

~ 

l a = 4 S = 2.0 mA/V 
&= 13.5 k.Q 
µ = 27

ao as 
95 u 

Va = 100 V 
V~= — 2.5V 

l a = 2.0 S = 1.8 mAIV 
R = 15k52 
µ = 27 

CBL 1 
Double VJ= 44V 
diode- 1 = U.2 A output J 

pentode 

Cass A 
outputamplifier 

Va = 2C0 V 

V8at_ —8.5 V Ro= 1705 

/a = 45 
/£2 = 6 

S = 8 mA/V 
R' = 40 k52 
Ro =4.5kS2 
Wa 

= 4 W a 
aw+sa°°D 

9r 
92° a 

G 0~ 
a'Va = 100 V 

V,s= boy 
Vs,= —4V 
Rk = 17052 

/a = 21 
I,. = 3 

S = 6.5 mA/V 
Ri = 48 k52 
Ra = 4.5 k52 
Wa =0.85W 

CC 2 
Triode 

C/EM 2 
Tuning 

indicator 

Vj= 13 V 
IJ = 0.2 A 

Typical 
characteristics

Va = 200 V l a — 6 S = 2.5 mA/V 
R 12 i = k52

°u o aVa = 
100 V /a = 2.0 S = 1.8 mA/V 

=3 3
6 kS2 

µ n 

V/= 6.3 V 
/J — 0.2 A 

TYpicai 
characteristics 

(!riode 

Seti )

Va = 250V 
Vg _ —3.5 V 

!a =3 S = 2.0 mA/V 
Ri — 25 kSl 
µ - 50 

a°ago 
9O a;9 

9 
0 

Va = 200V 
V, = —2.5V 

/a = 3
R = 25 kS2 

Tuni g 
i nndicator 

(indicator 
se~tton, 

Vb=VI= 250V 

VarT = 250V 
Vs = 6!±3V 

a = I75/21 

V6= v, =  700 V 

V0T 
Y 

= 200 V 
VR =-4.S/+S V 

X = 175/2& 
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Type Filament 
data Application Voltages 

Resistors 
Currents (mA) Characteristic 

data 
Base 

connections 

CF 1 Y/ = 13 V 
Pentode If = 0.2A H.F. amplifier 

= 200 V 
V22 = 100V 
Vg, = —2 V 

la = 3 
122 =0.9 

S = 2.3 mA/V 
R = 1.7 MQ 
Cas,<0.003pF 

+ oa p 0°'
gJ oo wa 

92 

CF 2 
Va 

mu pentode 

V — 13 V 
I

f 
0.2A 

f

H.F. or t. F. 
amplifier 

Va = 200 V 

V22 = 100 V
V21 = —2V 

l a = 4.5 
Is2 = 1.4

S = 2.2 mA/V

R; = 1.4 MQ 
Cas1<0.003pF

93b~~~ 

CF 3 
Variable 

mu 
pentode 

V — 13 V H. F, or IF. Va = 200 V 
I f= 1 2 A V I00 V 

f = amplifier 32 _ 

V31. = —3 V 

l a = 8 
1 = 2.6 B3 

S = 1.8 mA/V
i= 0.9 MQ 
Cas, <0.003pF 02 

gJo v a 

CF 7 
Pentode 

Vf= 13 V 
If = 0.2 A 

H .F. amplifier 
Va = 200V 
Vet = 100 V 
Vs, = —2 V 

l a = 3 
' 22 = 1.1 

S
p  

= 2.1 m
l1
A/V 

Rf = 2 M,1 
Can <0.003pF 

+ oap OB 
gJ v a 
ao 

92 

g, 

.oa p . 

22

L.F. amplifier 

V6 = 200V 
Ra = 0.2 MQ la = 1.0 RB2 = 0.25 M 

Q 
I $2 = 0.3 

k 

g = 135

V6 = 100V 
Ra = 0.2 MQ 
RB2 = 0.25 MQ 
Rk = 4 kQ 

la =0.5 
Ise = 0.15 

la = 1.5 
III2 = 0.3 

g = 110 

CF 50 
L.F. 

Pentode 

V = 30 V 
.2 // =0'A 

Typical 
V° = 250 V 
V2 B- = 100 V 
VB1 = —2V 

S = 3.3 mA/V 
Ri = 2.5 MQ 
f~szst = 45 

- 

Microphone 
amplifier 

Va = 250V 
Ra = 0.3 MQ 
Rs2 = 0.9 MSS 
Rk = 2kS2 

l a = 0.7 
IP2 = 0.18

g = 315 

V6 = 450V 
Ra = 0.3 MQ 
R,2 = 1 MQ 

—2V 
Vs, = 10V 

—12V 

=1.4 
la = 0.22 

=0.04 

=395 
g =90 

=7 

CK 1 
Octode 

Vf= 13 V 
If = 0.2 A 

Frequency 
changer 

Va = 200V 
V,3+s5 = 70 V 
V,4 = —1.5 V 

RB2 = 50 k.Q n 

l a = 1.6 
Is3+s5— 3.8 

Ise 
=2.0 
= 0.19 31 

Sc = 0.6 mAIV 
R• = 1.5 MS2 

t pv D, m 
g oe
a p 

g' gags Va = 100 V 
Vs3+r5 = 70 V 

Vs3 = —I90 V 
Rn = 50 kQ 

l a = 1.6 
Is3+s5= 3.8 

I se = 2.0 
Is, = 0.19 

S = 0.55 mA/V 
R; = 1 MQ 
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Type Filament Application data 
Voltages 
Resistors Currents (mA) Characteristic 

data 
Base 

connections 

CL 1 
Output 
pentode 

VI = 13 V 
1r = 0.2A 

Class A 
amp put

VO = 200V 
✓82 = 200 V 
V81 = —14V 
Rk = 500Q 

Ia =25
182 = 2.5 

S _ 2.5 mA/V 
Ri = 50 kQ
R° = 8 kQ
W° = 5 Wifie

W° = 1.7W 

(o D)a 
~\\ 9z 

CL 2 
Output 
pentode 

V1= 24V 
11 = 0.2 A 

Class A 
amplifier 

V° = 200 V 
V82 = 100V 
V81= —19V 
Rk = 420Q 

1° = 40 kS2 /V182 =5.7 R 
R, = 5 

= 23 
kk2 

W° =8W 
W° = 3 W ww~ovo~' 

d ql

I 

Qao 
©m 

92

V° = 100 V 
V82 = 100V 
V81= -15V 
Rk = 260Q 

l a = 50 
182 = 8 

S = 3.8 mA/V 
R = 16 kQ 
R, =2kQ 
W° = 1.7W 

CL 4 
Output 
pentode 

VI = 33 V if  _ 0.2A

u la s A
amplifier 

V° = 200 V 
V32 = 200 V 

Rk = 
1 8O 

1° =45 
/P2 = 6 

S =8 mAIV 
Ri = 35 kQ
Re = 4.5 Id? 
W° =9W 
Wa =4W

Class l 
push-pull 
amplifier 

v° = 200 V 
6 g3 = 200 V 

Rk = 140 Q 

1° min= 2 X 33 
1° = 2x40 max 

182 min=  2x3.5 

182m°z=2 X 6

R°a = 4S k≤? 
W° = 8W 

I 

CL 6 
Output 
pentode 

1/ = 35 V 
1 j = 0.2 A 

Class A 
output 

amplifier 

Va = 200 V 
V82 = 100V 
V81= -9.5 V 
Rk = 190 Q 

1° =45 
1Q2 =5.5 

S =8 mA/V 
R1 = 22 kQ 
R° = 4.5 kQW° = 9 W 
W, = 4W 

c
ap

Da 

V° = 100 V 
V82 = 100 V 

V81= -8.3 VRk = 140 Q 

1° = 50 
182 = 9 

S = 8.5 mA/V 
Ri = 12 kQ 
R° = 2 U?
W° = 2.1 W 

Class AB 
push-pull 
amplifier 

V° = 200 V 
RS2 = 10kQ 
Rk = 2 x 190 S2 

/° min= 2 X 45 1)
1°m°x-2x40 ) 
182 min= 2 x 5.2 
1p2m°x=2x6.2 

Rau=6kQ 
Wo = 6.8 W 

VO = 100 V 
V82 = 100V 
Rk = 2 x 190 Q 

1° min= 2 x 42 

1a m°x=  2X42 
182 min= 2 X 7.5 
182max2x 12.5 

R°° = 3 kQ 
W° = 4 W 

CY 1 
Half-wave 
rectifier 

V1= 20V 
I /= 0.2A Rectifier V = 250Ve l a =max.80 11 

mn/16µF 
R1 n. 

125/75Q 

k0000a 
0 O 

') Ia min. in this case will mean that Vi = 0. 

la max. in this case will mean that Wo = max. 
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Type Filament
data Application pp Voltages 

Resistors Currents (mA) ! Characteristic 
data 

Base 
connections 

CY 1 
Continued 

V/= 20V 
I/ = 0.2 A 

Rectifier V = 127 VeJJ la = max. 80 CJttt=may.32µF 
Rt = 09 

CY 2 
Double 

half-wave 
rectifier 

V/= 30 V 

If =  0 .2 A

Rectifier 
(Cathodes 
and anodes 

interconnected) 

Vi = 250 VeJJ l a = max. 120 
CJU, = 32/16µF 
Ri =min. 

125/759 
kQQPpk 

Voltage 
doubler 

*) V , = 127Veff t o = max. 60 {t_m0a932µF

D 404 
Output Output V1= 4V

class A 
output 

= 0.65A amplifier [ g - 
i  -- 250 V 

-40 V IQ = 40 

S = 2.7 mA/V 
RR = 1.3k9 
R, = 3.5 kQ 
Wa = 10 W 
Wo=1.7W 

' 
g~a 

' 

D 1 F 
Variable 

ma pentode 
(Acorn 
valve) 

% 1 = 
1.4 V 

1 =100mA 

H.F. or I.F. 
amplifier 

V" — 150V
Rae = 50k9 
VII, = 1.5V 

Ia = 3 
/II2 = 1 

S = 1.8 mAIV 
R =0.5M9 

Connections 
see on 

page 61 
Modulator

Va = 150V 
 = 38 k.Q _ VIII — —1.5 V 

la = 1 
1IIg = 1.3 

= 500µA/V
t sac (on lg) 

=1,  Vef/ 
R{ = 0.4 MQ 

Output 
amplifier 

Va = 150 V 
V52 a

= 
 

—2.5V 
V 

1 = 5 
III = 1.8 

S = 2.2 mA/V 
R; = 0.3 MSl 
Ra = 30 k Q 
Wo = 0.28W 

D2F 
H.F. 

pentode 
(Acorn 
valve) 

1/1= 1 .4v 
1 =240mA J 

Class A 
Output 

amplifier 

Va = 250 V 
VII, = 250V 
Vgt = —5.5 V 

a = 10 
Ig: = 1.8 

S = 3.4 mAjV 
R; = 0.5 M 
Ra = 25 kQ 
Wo = 1.2 W

Connections 
see on 
page 61 

class As 
push pull 
amplifier 

Va = 250V 
VII2 = 250V 
VII, _ —7V 

la mm. = 2x 4 
/a max.= 2x 12 
I 63 min.= 2x0.8 
Jg max.= 2x3.1 

Raa = 20 kQ 
Wa == 3.4W 

DA 50 
Diode for 
measuring
apparatus 

V1= 1.2 V 

//=300mA 
Typical 

characteristics = Vd max. 125 V Id = max. 0.2 CdJ = 0.16 pF 
Arta = ± 18 cm r 
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Type Fi datant 
Application Resistors Currents (mA) Char

data 
istic 

connBections 

DAC 21 

triode t 

- - 

v1= 1.4V 
I j = 25mA 

1 ypical 
characteristics - 

V° = 120V 
Vg = O V 

t o -= 0. % S = 0.4 mA/V 
R; —01M2 
µ = 40 

.=o°0 Oy 

~' 
o 

V° = 90V 
vg 

— 
OV 

l a = 0.45 S = 0.3 mA/V 
R; =0.13MS2 
w =40 

L.F. amplifier 

Vb = 120 V 
Vg = OV la
R° = 0.5MQ 

=0.12 g =25 

Vt = 90V 
Vg = 0 V 
Ra =0.5MQ 

I° = 0.08 g = 23 

DAC
Diode- 
triode 

Vf= 1.2 V 
Ij = 25mA 

Typical 
characteristics 

— 1200 
Vg 

- V I° = 0.6 
S =0.35 mA/V 

= R; 0.11 MS2 

~ 
= 40 y~C 

• . 

-;'v° _ 
vg = 

9O V la = 0.35 
S = 0.3 mA/V 
R; = 0.13 MSl 
µ = 40 

DAF 4O 
Diode- 
H.F. 

pentode 

Vj= 14V 

Ij = 25mA 
H.F. or LF. 

amplifier 

Va = 120 V 
R,2 = 0.27MQ 
Val = 0 V 

I° 
Igg 

= 0.85 
= 020 

S = 0.7 mA/V 
Ri = 2.5,MQ 
Cag,<0.007 pF 

,r .y 

u ° 0 -

+ 00 oa 

.' a -ra Va = 67.5 V 
Vai = 67.5 V 
Vgl = 0 V 

l a
I,. 

= 0.85 
= 0.20 

S = 0.7 mA/V 
R; = 1.7 MQ 
Cagl <0.007 pF 

DAF 41 
Diode- 
L.F.pentode v1= 1.4 V j 

1/ = 25mA 

L.F. 
amplifier 

Vt = 150V 
Ra = 0.47 MQ 
R,, = 2.2 MQ 
Vg, = O V 

I 
I g2

= 0.24 
=0.05 g = 112 

,r ' a 
a  ° 

If 
a 

0000

o o  c 
rg~x -rs 

Vt = 90V 
Ra = 0.47 MQ &2 = 2.2 MQ 
Vg, = 0 V 

Ia 
1gg 

= 0.13 
= 0.03 g = 83 

Yt = 67.5V 
Ra = 0.22 MQ 
Rgt = 0.82 MQ 
E',2 = 0 V 

I 
/g_ 

= 0.17 
= 0.04 g = 60 

DAF 91 
Diode 

pentode 

vj = 1.4 V 
Ii =50mA 

Typical 
characteristics 

Va = 67.5 V 
Vgg = 67.5 V 
Vgl = 0 V 

l a
Igg 

= 1.6 
= 0.4 S = 0.62mA/V 

R, = 0.6 M Q 
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Type Filament
data 

i

Application Voltages 
Resistors Currents (mA) Characteristic 

data 
Base 

connections 

DAF 91 
Continued 

Vf= 1.4V 
If = SOmA L.F. amplifier 

V6 = 90V 
R° = 1 MQ 
R42 = 3.3MQ 
V21 = O V 
Rgl = 10 MQ 

Is = 0.10 S = 67 

e ° '2
° ° 0 

0 0 -qg .r 

-ra °°O
at 

Vi, = 67.5V 
R° = 1 MS2 
R 82 = 3.3MQ 
v81 = O V 
R 21 = 10 MQ 

Ii, = 0.08 
_ 

. 

S = CO 

V6 = 45V 
R° = IM
R82 = 3.3MS2 lb = 0,05 
V41 = 0 V 
R81 = 10MQ 

S = 45 

DBC 21 
Double 
diode- 
triode 

Vf= 1.4 V 
If = 5OmA 

Tyuical 
characteristics 

V2 =-1.5V 
l  5 V I° =1.6 

S = 0.9 mA/V 
R; = 28 k Q 
µ = 25. 

V = 90 V 
V4 =-05V   !° =1.4 

S =0.85mA/V 
R1 = 30 kQ 
N = 25

L F amplifier 

yb = 120 V 
R° =0.5 MQ 
V4 = —IV 

I° = 0.14 S . = 19.5 

Vi, = 90V 
R° = 0.5MQ 
V8 =-0.5V 

1° = 0.09 = 19 

DC 25 
Triode 

I
V, 1.2V 
If = 25mA 

Typi cal 
characteristics 

V° = 120V 
Vg =-5.5V I° =2.1 

S = 0.85mA/V 
Rr = 15kQ 
µ = 13 ° 

'' `? o
' ' Va _ 

V8 
=-3.5V 1° = 1.8 

S =0.8mAiV 
Rf = 16 kQ µ ==13 

DCII 25 

hex de 

V = 1.2 Vf— 
If—IOOmA 

Frequency 
changer 

V° = 120V 
Vg2+s4=  60V 
R4 r+23 = 50 kQ 
V°,e = 4.5 Veff 
V4t = 0 V 

1° = I 
142+84 = 1 
I5 T+4a= 0.1 

Sc = 2$0µA/V 
Ri = 1.3M 

r 97 9 9 
o°

ax 
° u 1J° = 90V 

V82+s4= 50V 
R4T+43=  50 kQ 
V°,e = 3.5 Veff 
V21 = 0 V 

I° =0.75 
142+Y4 = 0.8 
Ig T+g3= 0.08 

Sc = 250µA/V 
Rf = 1 NIQ 
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Filament Voltages Type Application Type Characteristic Currents (mA) data 
Base 

connections 

DCH 25 
Continued 

Vj = 1.2V 
1j=100mA 

Triode 
oscillator 

V6 =120V 
Ra = 43 kQ 
Rgr+g3 = 50 kQ 

la =1.4 
Igr+g3= 0.1 

V6 = 90 V 
Ra = 21 kQ Ia =1.4 
Rgr+ga = 50 kQ Igr+g3 = 0.08 

DDD 25 
Double 
°°tP°tmode 

YI = 1.2 V 
II=100mA 

Push-pull
amplifier 

Va = 120  V la min. = 2x1.1 
Vg —5.5V Ia max.= 2x9.5 

 R00 = 14 kQ 
 Wa = 1.4W 

a o Q o 
_ Va — 90V 

Vg = —3.5 V 
la min. = 2x1.2 
la max.= 2x5.5 

Raa = 18 kQ
 W° = 0.55W 

DF 21 
Pentode 

V1= 1.4V 
II  = 25mA I 

H.F. or I.F. 
amplifier 

Va = 120V 
R82 =0.12MQ 
VII, = 0 V 

la = 1.2 S = 0.7 mA/V 
III, = 0.25 R = 2.5 MQ 

Cagl<0.006 pF 

m a Qyt 
''°0O0g2., °° 0

° ya 

Va = 90V 
VS2 = 90V 
VIII = 0 V 

la = 1.2 
/S3 = 0.25 

S = 0.7 mA/V 
R1 o 2 MQ 
CO21<0.006 pF 

L.F, amplifier 

V6 = 120 V 
Ra = 0.5 MQ 
R22 = 2 MQ 
V21 = —0.5 V 

l a = 0.15 
183 =0.03 g = 85 

V6 = 90V 
Ra = 0.5 MQ 
R22 = 2 MQ 
V21 = - 0.5 V 

la = 0.10 
183 =o.02 g = 69 

DF 22 
Variable 
pentode 

VI = 1.4 V 
1I = 50mA 

H.F. or I.F. 
amplifier 

Va = 120 V 
R22 = 0.1 MQ 

v21 

= —1.5V 

Ia = 1.4 
183 = 0.3 

S = 1.1 mA/V 
R; = 2.5 MS≤≥≥
CO21<0.005 pF -s 

0e 0 
•a 

• ° ° q, Va = 90 V 
V22 = 90V 
VS1 = —1.5 V 

l a = 1.4 
122 =0.3 

S = 1.1 mAIV 
RR = 1.5 MQ 
CO21<0.005 pF 

DF 25 
Variable 

mu 
pentode 

VI= 1.2V 
II = 25mA 

H.F. or I.F. 
amplifier 

Va = 120 V 
Vg2 = 60 V 
Val = —0.5 V 

I = 1 
42 = 0.22

S = 0.63mA jV 
R; = 2.5 MQ 
Cage<0.01 pF 

93,a 
g20 -

Ya = 90 V 
Yg2 = 50 V 
Vg1 = —0.5 V 

I = 0.65 
42 = 0.15 

S =0.58 mA/V
R; = 2.5 MQ 
Cagt<0.01 pF 

DF 70 
Pentode 

for hearing 
aids 

Vl=0.625V 
1j =25mA 

Typieal 
characteristics 

Va = 30 V 
V = 30 V g2 — 
V11 --1.85 V 

I = 0.05 
1 = 0.018 g2 

S = 0.1 mA/V 
F 251=
Rr — 2.5M i2

q20 o 

 °
i 
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acter Base Type Fidatant Application ! Resistors Currents (mA) Char
data 

istic 
connections 

Va = 90V la 3.5 S = 0.9 mA/V 
V81 = 67.5V 182 = 1.4 RR = 0.5 MQ 
V11 = 0 V Cag1 <0.01 pF 

DF 91 
V H.F. IF. Va = 67.5V l a = 3.4 S = 0.87 mA/V 9 -

mu 

' 9' p 
Variable — 1 4 V 

Ii 50mA 
or 

amplifier V82 = 67.5V Ig2 = 1.5 Ri = 0.25 MQ
a ° 9 c / 

pentode , V81 = OV Cag1<0.0lpF -r,93 •r 

Va = 45 V l a = 1.7 S = 0.7 mA/V 
V82 = 45V I g2 =0.7 R1 = 0.35 M Q 
Vg1 = 0 V Cagi <0.01 pF 

Va = 120V l a = 1.5 
R,5 = 0.12 M0 195 = 0.25 Se = 0.5 mA/V 

DK 21 V 1 — .4 V f — Frequency- 

84 V
Rg2 = 25 kQ 
Rg1+gs = 35 kS2 

IS2 = 2.4 
/g1+gs=  0.2 

Rr = 1.5 M ,l 

^ • ~w 
a° 

e°  ~ 
Octode If = 50mA changer 

Va = 90 V l a = 1.5 - 
°O ° 

.3 

V,5 = 90 V Ig5 = 0.25 Se = 
Vg4 = 0 V 
R82 = 12.5 kQ I S2 =2.4 

1.2 M9mA/ 
RR = 1.2 M I 

R,1+ga = 35 kQ IS1+ga=  0.2 

Va = 135V I a =1.0 
Rg5 = 270 kQ I8b = 0.25 
V84 = 0 V Se = 0.42mA/V 
R82 = 26 kQ I92 ' 2.6 R; = 1.0 MQ 
Rg1+gg =35 kQ 
Ve3c = 8 V•H 

Va = 90V I a =1.0 
R85 = 90 kQ IS5 = 0.25 D19A 9s 

DK 40 Vf= 1.4V Frequency- Vg4 = O V Sc = 0.42mA/V °° °° 
Octode II = 50mA changer R82 = 8.5kQ I82 = 2.6 R1 = 1.0 MQ ' °° 

R,1+gg =35 kQ
Vosc =8 Vet/ 

Va = 67.5V l a = 1.0 
VB5 = 67.5V IP5 = 0.25 
V84 = O V Sc = 0.42mA/V 
V82 = 67.5V 1,2 = 2.6 R; = 0.9 MQ 
Rat+g3 = 35kQ 
Vosc = 8 Veff 

Va = 90V Ia =1.6 
DK 91 Vi = 1.4V Frequency. Vg2+g4 = 67.5V Ig2+g4= 3.2 Sc = 0.30mA/V 
Heptode If =5OmA changer V,, = 0 V R; = 0.6 MQ 

R81 =0.1 MQ 181 =0.25 
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Type Filament Application data 
Voltages 
Resistors 

Currents (mA) Characteristic Base
data connections 

DK 91 

Continued 

Vj= 1.4V 
Ij = 50mA 

Frequency. 
changer 

Va = 67.5V 
V82+sa= 67.5 V 
V83 = 0 V 
R,1 = 0.1 MQ 

I a = 1.4 
1B2+sa= 3.2 
Is, = 0.25 

Sc = 028mA/V 
Ri = 0.5 MQ 

+ 

_rg~, 

Va = 45V 

= V 
2+r4 

40 V 
R81 = 0.1 MQ 

1, = 0.7 
152+44=  1.9 

I„ = 0.15 

Sc = 0.23mA/V 
Ri = 0.6 MQ 

DL 21 

pe
Output

ntode 

Vj= 1.4V
Ij = 50mA 

l~ u otp 
A 

amplifier 

Va = 120 V 
V82 = 120 V 
Vst =-4.8 V 

la = 5 
1S2 = 0.9 

S = 1.4 mA/V 
Ri =0 MQ 
Ra = 244

5 
 kQ Wa = 0.27W

°° °o ., 
•f °~ ° -I 

Va = 90V 
Vt2 = 90V 
V,1 = —3V 

l a = 4 
1B2 = 0.7 

S = 1.3 mAIV 
2 R; = 0.3 MQ 
2 Ra = 

Wa =00.16W
.16 W 

DL 41 
Output 
pentode 

Vj=1.4V 
Ij=50mA 

Class a 
output 

amplifier 

(current 
saying circuit) 

Va = 120V 
Vg2 = 120 V 
V21 =-5.8 V 

Ia = 5 
1,2 = 0.82 

S =1.35mA/V 
Ri = 0.16MQ 
Ra = 24 kQ 
Wa = 0.6W 
Wo = 0.3W 

1

r ° 
t 

 rr - - 

_ 90V I  _ 
V2 = O V Ia2 = 0.65 
V21 =-3.6V 

S =1.25mA/V 
Ri = 0.17 MS2 
Ra = 22.5 ~ 
Wo = 0.18 W W 

Vj= 1.4V 
Ij =100mA 

 A C
outputt 

amplifier 

VO = 120V Ia = 10 
VS2 = 120 V I g2 = 1.65 
V21 = - 5.7 V 

'S =2.55mA/V 
Ri = 80 kQ 
Ra = 12 kQ
Wa = 1.2W 

Wo =0.6W 
—
Va = 90 V 
Vg2 = 90V 
V,1 =-3.6V 

Ia = 8 
Ig2 = 1.3 

S = 2.4 imA/V 
Ri = 90 kQ 
Re = 11 kQ 
W° = 0.36 W 

Vi= 1.4 V 
Ij=100mA 

class B 
push-pull 
amplifier 

Va = 150V 
VB2 = 150 V 
V,1 = -13.2V 
V = 10.6 Vej/ 

Ia min = 2X 1.5 
!a max 2x11.5 
Ig2min=2x0.25 
I Q2max = 2X4 

Rae = 15 kQ 
W° = 2.1 W 

DL 71 
Output 
pentode 

for hearing_ 
aids 

Vj= 1.25V 
Ij = 25mA 

T ypical 
characteristics 

Va = 45V 
Vg2 = 45V Vg, _ —1.25 V 

la = 0.6 
I Q2 = 0.15 

S = 0.5 mA/V 
R; = 0.35M9 
Re = 0.1 MQ
We = 30 mW
Wo = 6 mW 

; oo ° ,r 
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Type Filament 
data Application Voltages 

Resistors Currents (mA) Characteristic 
data 

Base 
ccnnections 

DL 72 
°Moss 

for hearing- 
aids 

VI= 5mA
1I = 25mA 

Typical 
characteristics Va = 45 V 

Va = —4.5 V 
Ia = 1.25 
lgz = 0'4

S = 0.5 mA/V 

RRta = 
225 kQ
30 kQ 

Wa = 60 mW 
We =23mW 

Sao o " 
•'-Say

DL 92 
Output 

pentode 

V/ =1.4V 

II = 100mA

clang A 
output 

amplifier 

1a = 90V 
Vgg = 67.5V 
Vgt = —7V 

Ia =7.4 
Igz = 1.4 

S = 1.575mA/V 
Ri =0.1MQ 
Ro = 8k Q 
Wa =0.7W 
We = 270 mW 

_ 

Va = 67.5V 
Vgz = 67.5V 
Vgl = —7 V 

la = 7.2 
Igz = 1.5 

S = 1.55mA/V 
= 5 

kQ~ We = 180 mW

6'I=2.8V 
11= 50mA 

Va = 90V 
Vg, = 67.5V 
Vg' = —7V 

Io =6.1 
Igp = I . I 

S = 1.425mA/V 

R. = 0.1 MQ
= 8 kQ 

Wo = 235 mW 

Va = 67.5 V 
Vtz = 67.5V 
Vg, = —7V 

la =6 
I gz = 1.2 

S = 1.4 mA/V 

Ra = 5 IkQ~ 
Wo = 160 m W 

DLL 21 
Double 
output 
pentode 

VI= 1.4 V 
I/=100mA 

Class AB 
push-pull 
amplifier 

Va = 120V 
Ves = 120 V 
Vet =-87V 

Ia min=2X1.0 
1400=2X4.1 
I+$n,tn=2x0.16 
llama:= 2X 1.1 

Raa = 30 kQ 
Wa =0.6W 

90 0 opQ

° 

Va = 90V 
Vgz = 90 V 
Ve, _ —5.7V 

la min=2X1.0 
lama: =2X3.0 
Iss min = 2 X 0.16 
lszmas=  2X0.7 

Raa =30kQ 
Wo = 0.3 W 

VI= 1.4V 
II =200mA 

Va = 135V 
Ys$ = 135V 
Ve, =-9.4V 

la min = 2X2.0 
lama: =2X8.8 
Iszmin = 2X0.35 
Ig2ma:-2X2.3 

Raa= 15 k 
Wo = 1.5W 

Vo = 120V 
V = 120V 
V

ey _ —8.2 V 2x0

Io mart  = 2X2.0 
lamax=2X7.5 

5 
lezmax= 2X2,0 

Raa =15kQ 
Wo = 1.2 W 

Vj=2.8V 
II=100mA 

Va = 135V 
V,z = 135V 
Vg, _ —9.5 V 

Ia min = 2X 1.5 
lama:=2X8.2 
le2min= 2x0.25 
lezmax— 2X2.4 

Raa= 15kQ 
Wa = 1.5W 

Va = 120V 

Vs =-8jV 

to min =2X1.5 
lama: 1 =2x7. 
letmin=2X0.25 
lez m a:= 2x1.9 

Raa= 15kQ 
We = 1.1 W 

Va = 90 V 
V82 = 9V 
Vet = —5.99 V 

la min = 2x 1.0 
lama:=2X4.4 
Iszmin=2X0.2 
Ixzma:= 2x1.3 

Raa=20kQ 
Wo =0.5W 
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Type Filament
data Application VoltagesResistors Currents (mA) Characteristic 

data 
Base 

connections 

E 1 C 
Acorn

Vj= 6.3V 
Ij = 0.15A 

Typical 
characteristics 

Va
VQ

180V 
= —5 V 

la = 4.5 = 12 5 kV see page 
Ri 
µ 

= 25 61 

E 1 F 
Acorn 

pentode 
Vj= 6.15 H.F. 
1 = O.15A amplifier 
j 

V~ 
V51

250V 
= 100 V 
= —3 V 

Ia 
I as 

=2 
= 0.7 

S = I.4 mA/V 
R; = 1.5 MQ 
Ca¢1 <0.007 pF 

see page 
61 

E 406N 
Output 
t triode 

Vj= 4 V 
If = 1.0A 

Class A 
output 

amplifier 

Va
Vj

= 250 V 
= —22V 

I a = 48 
S = 3.5 mA/V 
R+ = 1.7 kQ 
Ra = 1.6 kQ 
Wa = 12W 
Wa = I.5 W ' 

,~• 
' 

Va
Vp 

= 500V 
= —68V 

I a =24 
S = 3.0 mA/V 
Rr = 2.0 k Q 
Ra = 11.5 kQ 
Wo = 5.3W 

E 408 N j _ 
Output 
triode Wa 

_ 

I = ~.O A 
Class A 
output 

amplifier Vi 
_ ~ 
= —36 V I a = 30 

S = 2.7 mA/V 
R; = 3.0 kQ 
Ra = 6 kQ 

= 12 W 
Wa = 2.6 W 

9~• 
, 

E 409 
Triode 

V j = 4 V 
If = 1.0 A 

Typical 
characteristics

Va
V2

= 200 V 
= —16 V 

Ia = 12 S = 1.3 mA/V 
R; = 7 kQ 
µ =9 f

E 424 N 
Triode 

V = 4 V 
Ij = 1.0 A 

Typical 
characteristics

Va
Vp 

= 200 V 
= —3.5 V 

Ia = b S = 2.4 mA/V 
R; =12.5 kQ 
µ = 30 

' 

9 k~ f

E 428 V j = 4 V Typical 
Triode Ij = 1.0 A characteristics 

Va
Vp

= 200 V 
= —3.5 V 

I a = 6 S = 2.4 mA/V 
R = 11.5 kQ 

' 
0 • 

E 438 Vj= 4V 
Triode 1 j = 1.0 A 

Typical 
characteristics 

Va
Vp 

= 200V 
= —2,5 V 

1 a = 2.5 S = 1.0 mA/V 
n 

w _ 
_ 

38 kQ

' , o° o • 
o 
r 

E 442 Vj= 4V 
Tetrode Ii = IAA 

Va 
amplifier V5E 

V81 V,1
- 

200V 
_ 100 V 
= —1.3 V 

Ia
Iag 

= 1.5 S = 0.9mAIV ~'• 
= 0.6 R; = 0.8 MQ 9t c • 02 

Cagi<0.005pF ; 

E 442 S Vj = 4 V 
Tetrode 1/ = I.0 A 

Va
H.F. amplifier V22 Y8 

Vpt

= 200V 
= 60 V 
= —2 V 

Ia
IpQ

= 4 
= 0.5 

S = 1.0 mA/V ' d• 
R; = 0.4 MQ 9, a 

Cagj<0.02pF 
f 
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Type Filament Application Voltages Resistors Currents (mA) Characteristicistic Base 
connections 

E 443 H 
Output 
pentode 

V = 4 V 1 j  — I.1 A j 

Claus A 

amplifier

Va = 250 V 
V82 =V81 = 515 V 

S= 3 mA1V

Output 

la = 36 RR = 43 kQ 
/ez = 6 8 Wa = 9W 

Wo = 3.1 W 

r

r 
a 

E 443 N 
Output 
pentode 

V/= 4 V class A 
1 = 1 1 A output 

j amplifier 

Va 
S = 1.8 mA/V 

= 400 V la = 30 R1 = 55 kQ 
VIIp = 200 V III_ = 5.2 Ra = 13.5 kQ VII, = —40V Wa = 12W 

Wo =5.4W 

, 

02 

E 444 
°«ode 

Vi = 4V 
Ij = 1.1 A L.F. amplifier 

Va = 200V 
Ra = 0.3 MQ 
V82 = 33 V 
V81 =-2.3V 

Ia = 035 sa OOOO  *en 

Dt o 0 a 

E 445 
Variable 

mu 
tetrode 

V — 4 V ' 
Ij = 1.1 A H.F. amplifier 

Va = 200V 
V12 = 100 V 8 
VIII = —2V

la = 6 
IIIz = 0.8 

S = 1.0 mA/V 
R = 0.3 M S2 Ot o0 o :7 

0 , 
- r 

E 446 
Pentode 

V j = 4 V 
1 1.1 A j 

H.F. amplifier 
Va = 200V 
V8E = 100 V 
V81 = —2V 

l a =3 
188 = 1.2 

S = 2.3 rA//V 
Ri = 2.2 MQ 
Ca81<O.006PF 

o ~' 
i' 0.  o "3 

, 

E 447 
Variable V/ = 4 V 

mu If = 1.1 A 
pentode 

H F. amplifier 
Va = 200 V 
V8z = 100 V 
V = —2 V 8t 

Ia = 4.5 
Ipg = 1.9 

S = 2.3 mA/V 
Rr = 1.0 MQ 
Casi<O.006 F P 

o r*' 
9f o o ] 

o ' r

E 449 
Hexode 

V j= 4 V 
1 = 1.2 A H.F. amplifier

Va = 200V 
V84= VS2= 80 V 
V = -2 V V81

l a = 3 
= -2 V Casl<0.001 PF

S= 2.0 Q
Rr = 0.5 M M 

D• 0Dt 
, 0 0 o D~ 

o 0 
o ; '' 

E 452 T 
Tetrode 

Vj = 4V 
Ij = LOA H.F. amplifier 

Va = 200 V 
V8z = 100 V 
V81 = —2V 

I a = 3 
188 = 0.7 

S = 2.0 mA/V 
Ri = 0.45 MQ 
Ca81<0.003PF 

o ~' 
, o . o .. 

E 453 
Outputpentode 

V = 4 V Class A
/ j— I.I A 

aoutput
mplifier / = 

Va = 250 V
V8II = 250V 
V81 = —15V 

l a = 2418II = 10 

S = 2.5 mA/V 
Rr = 70 kQRa = 11 kQ 
Wa = 6W 
Wo = 2.9 W 

f t 

c 0000  e 
v o o , 

E 455 
Vamuble 

tetrode 

Vj = 4 V 
Ij = 1.OA H.F. amplifier 

Va = 200 V 
V82 = 100 V 
V81 = —1.5 V 

l a =3 
I2E = 0.8 

S = 2.0 mAN 
Rr = 0.35 MQ 
Ca81<0.003PF 

o 
0 o0 o , 

, 

E 462 
Tetrode 

Vj= 4 V 
I = 1.0 A ) 

 Va = 200 V 
H 84 .F. amplifier V = 100 V 

V8t = —2V 

/a = 3 
/ = 0.7 8a 

S = 2.0 mA/V 
Rr = 0.45 MQ 
Ca81<0.003PF 

r I a
a '' 

, 
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Type Fildata 
ament Application Voltaes 

Resistors Currents (mA) Comdata 
tc Bas 

connections 

E 463 
Output 
pentode 

Y — 4 V 
II = 1.35A 

Class A 
Out

amplifier 
ut 

Va = 250 V 

V 1 = -22 V 

Ia = 36 
Ira = 3.2 

S = 2.7 mA/V 
R = 37 k.Q 

W = 9 
W

W° = 4.1 W 

i
yz o °° ts~ 

E 499 
Triode 

V j = 4 V Typieal 
Ii = I.0 A characteristics 

2= 200 V 
Vr = —1 V Ia = 2.5 

S = 3.5 mA/V 
R; = 27 kQ a

k

EA 40 
efficiency 

diode 

Vj= 6.3V 
Ij = 0.2 A 

Efficiency 
diode 

Vdine(Feak) = 
max. 6.5 kV 

Id (peak) =100 
Id = 25 

Cdk <5 pF 
d 

R; = 300 Q
i t 

EA 50 
T elevision 

diode 

V —6 3V j — 
Ij = 0 .15A 

Detection Vd =max 200 V 

Rjk=max20kQ 
Vjk = max 50 V Id = max 5 Cdk = 2.1 pF connections

for 

see page 61 

EAB 1 
Triple 
diode 

Vj e 6.3V 
Ij =0.2A 

Detection 
 and A.V.C. 

OVOp 
da 4 0 dt 

as 

EAF 41 
Diode- 
variable 

pentode 

Vj = 6.3 V 
I., = 0.2 A 

H.F.- or I.F. 
amplifier 

Va = 250V 

Rra _ 
95 KS2 

Vr1 = —2 V 

la = 5 
Ira = 1.6 

S = 1.8 mA/V 
. = 1.2 M S2 

Car1<0.002 pF `° .. 
a °°° 

' °° °° "jlg 

r r
Vb = 250 V 

L.F. amplifier 
Ra = 0.8 MQ Rka 

= 1.6 kQ 

I a = 0.86 
Ira = 0.28 g = 105 

EAF 42 
Diode_ 
variable 

pen  ode 

I 

Vj = 6.3 V
Ij = ft 1A 

H.F.- 1H.F.- or I.F.
Va = 250V 
R52 = 110 kQ 
,VIII = 

—2 V 

Ia = 5 
1IIa = 1.5 

S = 2.0 mA/V 
R; = 1.4 MQ 
C°II1 <0.002 pF 

9 .2 

' °°
f -0# 

L.F. amplifier 

~) Vs = 250 Y 

Ra = 0.22MQ 
R92 = 0.8 k M.Q 
R k 

la = 0.80 
III≥ = 0.26 8 = 120 

DL+B

diode 

V - 6.3 V 
J = 0.2 A 

Detection 

and A.V.C. 

' I 

da c aD vra 
Q p
or da 

EB 11 
Double 
diode 

VI = 6.3V 
j j  = 0.2A 

Detection 
and A.V.C.

do°  007
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Type Filament Application Reoslits ores Currents (mA) Characteristic 
connections 

EB 41 
Double 
diode 

V1= 6.3 V 
1I = 0.3 A 

Detection 

and A.V.C. 

az , 

ka°° 
°° 5 

° o ~° at 

EBC 3 
~°able 
diode- 
anode 

VI = 6.3 V 
11 =0.2A 

Typical 
characteristics 

Vs = 
5505 V Ia = 5 

S = 2.0 mA/V 
Rr = 15 U2 
µ =30 

ovo, 
a c va 

a° 

Va = 200 V 
Vy — —4.3 V l a — 4 

S = 2.0 mA/V 
Ri — 15 kS2 
µ = 30 

Va = ioov 
V — —2.I V~— 

Ia =2 
S = 1.6 mA/V 
R; = 19 kQ 
µ= 30 

L.F. amplifier 

V6 = 250V 
Ra = 0.2 MQ 
R} = 4 kQ 

la = 0.75 g = 26 

Vb = 200V 
Ra = 0.2 MQ 
Rk = 12.5 kQ 

I a = 0.35 g = 22 

VI, = I OO V 
Ra = 0.2 MQ 
Rk = 12.5 kQ 

/a = 0.2 g = 19 

EBC 11 
Double 
diode 
triode 

Vj= 6.3 V 
I/ = 0.2 A 

L.F. amplifier 

Vi, = 250V 
Ra = O.2 MQ 
Rk 5 kJG 

la = 0.75 g = 18 
e d 

a 

EBC 33 
Double 
diode. 
triode 

VI = 6.3 V 
I f = 0.2 A 

Typical 
characteristics 

Va = 250 V I = 5 Rf = 15 kQ 
/V 

µ =30 

' • d°

a 

Va = 200V VS = —4.3 V l a
S = 2.0 mA/V 

=4 RR = 15 kS2
µ = 30 

100 V 
Vp = —2.1 V I ° = 2 

S = 1.6 mA/V 
Ri _ =19 kQ

Vi, = 250V 
Ra = 0.2 MS2 
Rk = 4 kQ 

/ a = 0.75 g = 26 

L.F. amplifier 

Vi, = 200V 
Ra = 0.2 MQ 
Rk = 12.5 kQ 

l a = 0.35 g = 22 
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Type Application Type Filament
dat

Voltages Resistors Currents (mA) Characteristicistic Base 
connections 

EBC 33 
Continued 

V! = 6.3 V 
1/ = 0.2 A amplifier 

Vs = 100 V
L.F. Ra = 0.2 MQ 

Rk = 12.5 kQ 
la = 0.2 g = 19 

EBC 41 
Double V/ = 6.3 V 
diode I! = 0.23A 
triode 

Typical 
characteristic 

Va = 250 V yg = —3 V Ia = 1 
S = 1.2 mAJV 
R = 58 kQ 
µ = 70 ,o 0 

g o o et 

' 00 O " 
L.F. amplifier 

yb = 250 V 
Ra =0.22 M 
Rk = 1.8k) 

Ia = 0.7 g = 51 

EBF 2 
Double

 ode- 
variable 

mu 
pentode 

V!= 6.3 V 
I.F. amplifier 11 = 0.2 A 

Va = 250V 
Rg, = 95 kQ 
Vgt = —2 V 

l a = 5 
Igz = 1.6 

S = I.8 mAIV 
Ri = 1.3 MQ
Cast<O.002 pF

dao as 
' o d ga 

Va = 100 V 
Vg$ = 100 V 
V81 = -2 V 

l = 5
1 = 16g2 

S _~ =.1.8 mAIV 
R1 = 0.4 MQ 
C021<0.002 pF 

EBF 11 
Double 
diode- 

variable 
mu 

pentode 

V j = 6.3 V 
1! = 0.2 A 

I.F. amplifier 
Va = 250 V 
Rgs = 85 kQ la = 1.8 
V91 = —2 V $2

S = 1.8 mA/V 
R1 = 2.0 MQ 
Cagt<0.002 pF oa 

01_ 
92 

L.F. amplifier 

Va = 250 V 
Ra = 0.2 MQ 
Rg$ = 0.8 MQ 
Rk = 2 kQ 

l a = 0.8 
/gg = 0.24 g ==98 

EBF 32 
Double 
diode- 

variable 
mu 

pentode 

V!= 6.3 V 
I! = 0.2 A 

IF. amplifier 

Va = 250V 
R,2 = 95 kQ 
V,1 = —2 V 

l a = 5 
Igy = 1.6 

S = 1.8 mA/V 
Ri = 1.3 MSS
Cagl<O.002 pF 0 000  d, 

o~ o kg~ O 0 Oa 
r ga 

Va = 
1 OO V 

Vgp = 100 V 
VP1 = —2V 

1 = 5

= 1.6 6 
S = 1.8 mAIV 
Ri = 0.4 MQ 
Cagt<0.002 pF 

FBL 1 
Double 
diode- 
output 
pentode 

V!= 6.3V 
I/ = 1.1$A 

Class A 
amplifieramplifier 

Va = 250V 
V,2 = 250 V 

= Vgt —6 V 
Rk = 150 Q 

l a = 36 
I ga = 4 

S = 9 mAIV 
R; = 50 kQ 
Ra = 7 kQ 
Wa = 9 W 
Wa = 4.5W 

 Qg 

dz~+ 
0 D 

dl ga 
Class AB 
push-pull 
amplifier 

Va = 250V 
yg$ = 250 V 
Rk = 140 Q 

l a min =2 X 24 

lamax = 2X28.5 
/ j,1_ 2X2.8 
/,2 max 2X4.6 

Raa'= 10 kQ 
Wo = 8.2W 

EBL 21 
Double 
diode_ Y!= 6.3 V 
output 1! = 0.8 A 
pentode 

Class A 
output 

amplifier 

= 250V 
V,$ = 250 V 
V,1 = —6 V 
Rk = 150Q 

I a = 36 
Igg = 4.5 

S = 9 mA/V 
R = 50 k Q 
Ra = 7 kQ 
Wa =4.5W  92 

y, 
ca dr 

° 9 ° . ga Va = 250 V 
Vg$ = 275 V la = 44 
V,1 = -6.2V  I ga =5.8 
Rk — 125 S2 

S = 9.5 mAJV 

QR = 5.7 
R; = 50 kQ 

kQ 
Wa = I 1 W 
Wa =5.5W 
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Type Filament
data Applicat'on Voltages 

Currents (mA) Resistors 
Characteristic 

data 
Base 

connections 

EBL 21 
Continued 

V1= 6.3 V 
If=0.8A 

Class ABpush-pull 

amplifier 

—300V 
VP3 = 300 V 
Rk =130QIg2m;n = 2x3.8 

 Iamtn = 2X30 
lamax = 2x36 

/s:max= 2x6.5 

Rosa = 9 kQ 
We=13.2W 

EC 50 
Gas triode 

EC 80Grounded 
grid 

triode 

Vj = 6.3V 
If = 1.3 A 

v - 6.3v 
f 

If = 0.45A 

Time base 
generator

Vag (Peak) 
=max.1500 V 

Vat (peak) 
=max.1000 V 

Va,e = 33 V 
Vlk (peak) 

=max. 100 V 

l a (peak) 
= max.750 

la (acetate) 
= max. 10 

Igmax = 14 

Control ratio = 35, 

fmax = I50 kc/p 

a C, 
_ 
qo 0 

Amplifier and 
frequency chan- ger for U.H.F. 

V0 = 250 V 

Vg = -1.5V /a = 17 S = 12 n1A V 
µ = LO 

o0 o 
k ° 0 g
s o O 9 

a 

EC 81 
Oscillator Vj= 

triode 
U.H.F. s) 

6.3V 
If = 0.2 A 

Typical 
characteristics

Va = 150 V 
Vg = —2 V µ ía = 30 S = 5.5 mA;V 

= 16 

r 
ko o 
0 000 
s 

ECC 40 
Double 
triode 

V 
j 
= 6.3 V 

If = 0.6 A

Typical Va = 250 V 
characteristics Vg =-5.2V 
(each system) Rk = 870 Q 

h = 6 
S = 2.7 mA!V 
R; = II kQ
µ = 30

ECF 1 
Triode-
variable 

mu 
pentode 

Vj= 6.3 V 
t1If = 0 .2 A 

I.F. amplifier Va = 250 V 
(pentode Rga = 75 kQ 
section) v21 = —2 V

l a = 5 
1,= = 2 

S = 2.0 mA/V 
R; = 1.6 MSS 
Cay, <0.004 pF 43 o -io " 

arv~ar 

e, pa Typical 
characteristics 

(triode 
section) 

Va = 150 V 
Vs = —3 V - 

1 = 8 
S = 2.2 mA/V 
R; = 9 kQ 
/-t• = 20 

ECH 3 
Triode- 
hexode 

Vj = 6.3 
 2VA Ii = 0. 

Frequency- 

(hexode 
changer 

section) 

Va =250V 
1

R$ g) = 33 kS2 
24 kQ 

R„+gr= 50 kQ 
V21 =-2V 

 /a =3 
1 + — 3 tx g4 — 

IP3+gr= 0 2 
Sr = 0.65mA/V 
R, = 1.3 MQ 

, , , 
soap Os 
v asa 

d C 

Ve = 200 V 
R1 1) = 19 kQ 
R -) = 54 kQ Sc 

3 
/~ 

RP3+,T= 50 kQ 
Vg1 =-2V 

I a = 3 
1es+g, = 3 

IPB+gT= 0 _ 

= 0.65mA
n

jV 
R; = 0.9 MJG

Va = 100 V 
R5 1)

R, =) = 54 kQ 
R13+tr= 50 kQ 
Vst =-1.25V 

l as+24 = 1.4 
I s:,* l T= 0.- 

Sc = 0.45mAiVR; = 1.3 MQ 

S) R, is a resistor between + Vb and the screen grids. 
i) Rs is a resistor between the screen grids and chassis. 
i ) U.H.F. = ultra high frequencies. 
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Type 
Filament Application 

Voltages 
data Resistors Currents (mA) Characteristic Basedata connections 

ECH 3 
Continued 

Vf = 6.3V 
Ij = 0.2A 

Oscillot 
r 

section) 

V6 =250V 
R° = 45 kf 
R82+8r= 50kQ 

I° = 3.3 
18a+8T= 0.2 

S° = 2.8 mA(V 
µ = 24

(trod

. 
kQQp 09 

9c9 g ge Va = 100 V 
R8a+8 r= 50 U? 

/a = 3.3 
Ipa+t r' 0.2 

S° = 2.8 mA/V 
µ = 24 

ECH 4 

~r~, aP 
Vj= 6.3 V 
If = 0.35A 

Frequency- 
changer 

(heptode 
section) 

Va = 250 V 
Rs2+8a = 24 kQ
R8g+Q7= 50 kQ 
Vn = —2 V 

I° = 3.0 
182+8a = 6.2 Sc = 0.75mA/V 
I 83  +8T= 0.19 R; = 1.4 MQ 

.,aV17, O9' 

„o 
a o 

°' 9z9• 

Oscillator 
(triode 

section) 

V6 = 250 V 
R° = 20 kQ 
R88+,T= 50 kQ 

I° = 4.5 
18+,r= 0.19 Vosc= 7.5V9ii 

LF amplifier V° 
= 250 V 

(heptode R82+8a = 45kS2 
section) V8s = 0 2 V 

81 _ 

I Q = 5.3 
I82+8a = 3.5 

S = 2.2 mA/V 
R; = 0.9 M S2 
Cagi<0.002 pF 

L.F. amplifier 
(triode 
section) 

V6 = 250 V 

Ra = 0.2 MSS 
V 8 = —2 

V. 

Ia = 1.0 g = 13 

Typical 
characteristics 

(triode 
section) 

Va = 100V 
V 8 c_. Q.V.. 

€ 

I = 12 
° 

S = 3.2 mA/V 
E.1, = 22 

hexode 

ECH 21 
Triode- 
heptode 

If — 0.2 A 

Frequency- 
changer 
(hexode 

ECH 11 Vj= 6.3 V section) V,1 = -2V

Va = 250 V 

Rp2+84 = 50 kQ 
R43+,T= 30 kQ 

Ia = 2.3 
1p2+,a = 3.0 
Igg+BT = 0.33 

Sc - = 0.65mA/V 
R1 = 1.2 MQ ., 

9 ' O : 
am 

Oscillator 
(triode 
section) 

V6 = 250 V 
Ra = 30 kQ 
RP8+8T= 30 kQ 

la = 3.4 
Im+Br= 0.33 

Sa = 2.8 mA/V 
N' = 17 

Vj = 6.3V 
If = 0.33A 

Frequency- 
changer 
(heptode 
section) 

Va = 250 V la = 3.0 

R82+8a = 24 kQ 182+8a = 6.2 

V
,3+B T_ 502 

V 
182+8T = 0.19 

81 

Sc = 0.75mA/V 
R; = 1.4 MQ

9 09, 

°  ' 
' ° , kvx+ 

Oscillator 
(triode 
section) 

V6 = 250 V 
R a = 20 kQ 

R,g+BT= 50 kQ 
. 

la = 4.5 

IgS+8T= 0.19 
Vo,c = 7.5 Vej/ 

I.F. amplifier
(heptode 
section) 

Va = 250 V 
R82+8a = 45kQ 
V88 

= 
0  V V

81 L 

I a
Ig2+8a = 3.5 R; = 0.9 MQ 

Ca81<0.002 pF 

L.F. amplifier. 
(triode 
section) 

V6 = 250 V 
Ra = 0.2 MQ 
V8 = —2 V 

ía = 1.0 g = 13 

Typical 
characteristics 

(triode 
section) 

Va = 100 V 
1/8 = Q `l 

I° = 12 S = 3.2 mA/V 
f.G = 22
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Type 
Filament Application data pp Voltages 

Currents (mA) 
Characteristic 

Resistors data 
Base 

connections 

ECH 35 
Triode- 
hexode 

V1= 6.3V 
I = O.2 A 1 

Frequency 
(hexode 
section) 

V° = 250V 
Ql g) = 24 kQ 
R3 ) = 33 kSl 
R,+Br = 50 kQ __
V81 —

2 V 

I° = 3.0 
182+se = 3.0 Sc = 0.65mA/V
18S+8 T = 0.20 R; = 1.3 MS2 f 

m ° 0
k oO 0 97Agt 

f ry

Oscillator 
(triode 
section) 

V6 = 250 V I = 3.3 
R° = 45 kQ Ips+yr= 0.20 
R83+8 r= 50 kQ 

So = 2.8 mA/V 
N, = 24 

ECH 41 
Triode. 
hexode 

V1= 6.3 V 
I1 = 0.23A 

Frequency- 
changer 
(hexode 

Va =250V 
R11) = 33 kQ 
R8 z) = 47 kQ 
R88+8r= 20 kQ 
V,3 = 20 V 

 I. =3.0 
188+8. = 2.2 

183+er= 0.35 Rc = 0.5 mA/V 
R; = 2 MS2 
V°,c = 8 Vnjf 

0,.9 ~ 
o ~, 

r
Oscillator 

(triode 
section) 

VI, = 250 V 
R° = 30 kQ 
R33  +8r= 20 U2 

I° = 4.9 
1,3+,r  0.35 

So = 1.9 mA/V 
S111= 0.55mA/V 
µ = 19 

ECH 42 
Triode. 
hexane 

V1= 6.3 V 
11 = 0.23A 

Frequency- 

the 
changer

section) 

VI, = 250 V/~ Ia = 3.0 
R1') = 27 kQ 42+g{ = 3.O 
Rzz) = 27 kQ 153+gr = 0.2 
RY3+gr= 47 kQ 
V51 = —2 V 

= 0.75 Rc 
= 1.7 MQ R S2 

o.n' a , w' 
y ao

r -

(triode
Oscillator 

section) 

Vb =250V 
R o = 33 kQ 
R53+5r= 47 k.Q 
Vase = 8V1/ 

Jo = 4.8 
/ g8 = 0.2 

S = 2.8 mAIV 
55mA/V Self = 0.+gr µ = 0.22 

ECL 11 

Triode- 
output- 
tetrode 

1 = V 6.3 V 
11 = 1.0 A 

Class A 
output 

amplifier 
(tetrode 
section) 

V° = 250 V 
V82 = 250 V 

= V81 —6 V 
Ia = 36 
182 = 4 

S = 9 mA/V 
R; = 25 kQ
R° = 7 kQ 
Wa = 9 W 
wo =3.8W 9= a~ o- 9. 

q 
Typical 

characteristics 
(triode 
section) 

V° = 250 V 
Vg = —2.5 V I = 2 

° 

S = 2 mA/V 

R; = 35 kQ 
= 70 p 

EEP 1 
(EE 1) 

Secondary

tetrode 
(Phase 

invertor) 

11 = 0.6 A 1 

V° = 250 V 
Typical ygz 150 V, 

characteristics ks — 150 V 
V = —2.5 V 81 

I = 8 
I gz = 0.45 
Ikz = —6.5 

_
= 50 kQ kae 

0 
9? 

EF 5 
Variable V1= 6.3 V 

mu 11 = 0.2 A 
pentode 

Vo = 250V 
H.F. or I.F. V83 = 100 V amplifier 

V81 = —3 V 
1° =8 
I88 = 2.6 

S = 1.7 mA/V 
R; = 1.2 M Q 
C 081< 0.003 pF 

wavy 0P 
w - ~+ 0 0 

ez 

) R, is a resistor between + Vb and the screen grids. 
8) Rs is a resistor between the screen grids and chassis. 
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Type 
Filament Application Voltages 

Resistors Currents (mA) Chardaata 
eristic 

connections 

V° = 250 V 
Vgz = 100V 
Vg1 = —2 V 

I° = 3.0 
Igz = 0.8 
/ 

S = 1.8 mA/V 
Rt = 2.5 MQ 
Cag1<0.003 pF 

H.F. amplifier 
V° = 200 V 
Vgz = 100 V 
Vg1 = -2 V 

l° = 3.0 
I8z = 0.8 

S = 1.8 mA/V 
Ri = 2.0 MQ 
CO21<0.003 pF 

I 

V° = 100 V 
Vgz = 100 V 
Vg, = —2 V 

I° =3.0 
142 =0.8 

S = 1.8 mA/V 
R; = 1.0 MQ 
C041<0.003 pF 

EF 6 
Pentode 

Vj= 6.3 V 
Ij = 0.2 A 

V6 = 250V 
R a = 0.2 MQ 
Rz 

= 3kQ0

la = 0.9 
Igz =0.35 

= 140 

w°av,Og' 
~a 

L.F. amplifier 

V6 = 200V 
R° = 0.2 MQ 
Rgz = 0.4 MQ 
Rk = 5W 

la ='O.ó 
122 = 0.23 

 = 115 S 

Ib = I00V 
Re =0.2MQ 
Rgz = 0.4 l~' Q 
Rk = 5 k Q 

1 =0.30 
Igz = 0.12 3 = 100 

EF 8 
Variable 

hexode 

V1—  6.3 V 
/f — 0 2 A 

H.F.amplifier 

Va = 250V 
Vga = 0 V Vg$ = 250 V 
V22 = 0 V 
Vg1 = —2.5V 

Ia = 8 

I gz = 0.2 
S = 1.8 mA/V 
Rt = 0.45 MQ 
C041<0.007 pF 

k oav' ' 
g4 a l 

g2  g3 

Va = 250 V 
Rgz = 90 kQ 
Vg1 = —2.5 V 

Ia =6 
l,z = 1.7 

S = 2.2 mA/V 
R; = 1.25 MQ 
Cag1 <0.002 pF 

EF 9 
V = 6.3 V 

H .- ar I . 
amplifier 

Va = 200 V 
Rg2 = 60 kd2 

Vg1 = —2.5 V

la = 6 
Igz = 1.7 

S = 2.2 mA/V 
R; = 0.9 M 

C041<0.002 pF
r oQp 0g' 

V ariable 
mu 

pentode 
~ 

1 =0.2A Va = 100V 
Vgz = 100V 
Vg, = —2.5 V 

Ia =6 
I gz = 1.7 

S =2.2mA/V 
Ri = 0.4 M 2 
CO21<0.002 pF 

W' oa 
1 o ~ 

L.F. amplifier 

V6 = 250 Vl 

R° 
= 0.2 M f1

Rgz = 0.8 MQ 
Rk = 1.8W 

1a = 0.87 

Igz = 0.26 $ = I OS 
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Type Filament 
data Application Voltages 

Resistors Currents (mA) Characteristic 
data 

Base 
connections 

EF 11 
Variable Vj= 6.3V 

mu 1j = 0.2 A 
pentode 

Hampi EierF.

V0 
R22 
V21

= 250 V 
=75kQ 1° 
= —2 V l22 

=6
= 2.0 

S = 2.2 mA/V 
R; =2.OMQ 
CO21<0.002 pF 

, 

V° 
R22 
VII, 

= 200 V 
= 50 kQ 
= -2 V 

1° 
ISz 

= 6 
= 2'o

S = 2.2 mA/V 
R; = 1.5 MQ 
C0II1 <0.002 pF 

V° 
V22 

= 100 V 
= b oy 
= -2 V 

1° 
/B2 

_ 
— 6 
= 2 ° 

S = 2.2 mA/V 
R; = 0.45 MQ

VII, CO21<0.002 pF 

L.F. amplifier 

Vb 
R0 

R22
Rk 

=250V 
= 0.2 MS2 
= 0.6 MQ 
= 1.5 k Q 

10 
/22 

=1.0 
= 0.35 

= 98 

I 

EF 12 
Pentode 

VI =6.3V 
/j =0.2A 

H.F. amplifier 
V0 
V22 

V21 

= 250V 
= 100 V 
= —2 V 

/° 
122 

= 3.0= I.0 
S = 2.1 mAiV 
R = 2.0 MQ 
Cag1<0.002 pF 

i s

N 
L.F. amplifier 

Vb 
R0 
R22 
Rk 

=250V 
=0.2MQ1S2
=0.5MQ 
= 1.6 kQ

1 
=0.9 
=0.31 

g =13T 

Vb 
R0 
R22
Rk 

=200V 
= 0.2 MQ 
= 0.5 MQ 
= 2.2 kQ 

l0 
/82

= 0.67 
= 0.27 

= 156 

Vb 
R0
RB2
Rk 

= 100V 
=0.2MQ 
= 0.5 M S2 
=2.21Q 

l0 
' 22

=0.32 
= 0.14 S - 123 

EF 13 
Variable 

pentode 

I j= 6.3 
2 A 

V 
1~ = 0. H. . ampF lifier 

V0 
V V t

=250V 
= 100 V _ _2 V 

l0
IR2 

=45 S = 23 mA'V 
R; = 0.5 M.Q = 0.6 C'021<0.005 pF 

9 ° 92 

EF 22 
Variable 

mu 
pentode 

V/ = 6.3 V 
11 =0.2A 

H.F. 0r IF. 
amplifier 

V0 

R22 
VIII

= 250 V 
= 90 kS2 
= -2.5 V 

l0 
l82

= 6 S = 2.2 mA1V 
R; = 1.2 MQ 

= 1'7 CO22< 0.002pF 9 
°a O

oO* 

L.F. amplifier 

Vb 

R22 R22 
Rk 

= 250 V

= 0.2 MSS 
= 0.8 MQ 
= 1.75 kQ 

/0 
/II2 

=0.87 
= 0.26 = 106 
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Type 
Filament 

data Application 
Voltages 
Resistors Currents (mA)

Characteristic 
data 

Ease 
connections 

Va = 250V la = 3 S = 1.8 mAIV 
V52 = 100 V III2 =0.8 R1 = 2.5 MQ 
V41 = -2 V Cag1 <0.003 pF 

H . Va = 200 V la = 3 S = 1.8 mA/V 
amplifier V61 = 100 V 1¢2 = 0.8 Ri = 2 MQ 

V52 = —2V C051 <0.003 pF 

Va = 100 V ía = 3 S = 1.8 mA/V 
V52 = I OO V III2 0.8 Ri = I MQ 
VII1 = -2 V C051 <0.003 pF 

EF 36 Vj=6.3V 
,. a fi g, 

m °O 2 V6 =250V 
Pentode If=0.2A Ra = 0.3MQ l a = 0.6 

R0 00 0

~Oy3 

Rg2 = 
4.8M 

Q 
k 

Ig2 = 0.2 8 
= 165 f

V6 =200V 
L:F. Pa = 0.3 MQ Ia . = 0.45 

amplifier_ RQ2 = 0.6 M2 
R Rk

152 = 0.17 g 
= 130 

== 100 V 
Pa = 0.3 MQ Ia = 0.22 

II2 M R Rk  6.4 
152 = 0.08 g = 105 

EF 37 Non-microphonic execution of the EF 36 
Pentode All the electrical data are equal to EF 36: 

Va = 250V 
I° 

S = 2.2 mA/V 
Rs2 = 90 kQ = 6 

Igz 1.7 
Ri = 1.25 MQ - 

Vg1 = —2.5 V = Cag1<0.003 pF 

H' 
Va = 200 V I S = 2.2 mA/V 

mp i'  ie;F' Rg2 = 60 kQa = 6 Ri = 0.9 MSS 
EF 39 Vg1 = —2.5 V I82 = 1 '7 Cag1<O.003 pF
Variahi Vj= 6.3 V 0 0 00 2

mu Ij =0.2A Va = IOOV S =2.2mA/V 4Oo0 g3 
pentode VII2 = l00 V I° = 6 

I88 1'7
Ri = 0.4 MQ ' 

V2 = -2.5 V = Cag1<O.003 pF 

V6 =250V 
L.F. amplifier 

Pa = 0.2 MQ Rg2 = 0.8 MQ la =0.87 
Ig2 = 0.26 g  = 105 

Rk = 1.8 kQ 

EF 40 
Typical 

characteristics 
Va = 250V la =3 
VII2 = 140 V 152 = 0.55 

S = 1.85mA/V 
Ri = 2.5 MQ 

Low noise Vj = 6.3 V V 51 = —2 V C°a1 <0.025 pF s3 •, 
i.c. o o g7 

amplifier 1 = 0.2 A V6 = 250 V 
a o o s

° o k 
pentode L.F. Ra = 0.22 MQ Ia = 0.9 

o°

ramplifier n R eg = 1.0 MQ III2 = 0.2 g = 180

Rk = 1.5 kQ 
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Type Filament Application Voltages Application Resistors Currents (mA) Chat acteristic Base 
data connections 

EF 40 Vj = 6.3V 
Continued I[ = 0.2A R H2

L.F. amplifier 

Vt =250V 
R° = 0.33 MQ 

= 1.5 MQ 
Rh =22k52 

!a 
!g2 

I a
182

= 0.58 
= 0.12 = 210 

S = 2.2 mAIV 
Rr = 1.0 MQ 
Ca81<0.002 pF

° ° 
';

EF 41 
Variable 

pentode 

Vj _ 
Ii = 0.2 A 

H. 
mp fierF' 

Va = 250 V 
Rg2 = 90 kQ 
V82 = —2.5 V 

= 6 
= 1.7 

EF 42 
Television 
pentode 

Vja 6.3V 1 — 0.33A j 
Wide ban d 
amplifier 

Va =250V 
V,2 = 250 V 
VIII = —2 V 

!a' 
g2 

= 10 
= 2.3 

RR = 0.5 MQV
µg281= 83 
Rey= 750 Q 
Cag1<0.005 pF

° °°`. • ° ° 

EF 50 
H.F. 

pentode 

V1 6.3V 
1 = 0.3 A j 

Wide band 
ampl er 

Va =250V  
V r g2 = 250 V 
V,1 = -2 V 

I a
[ 

Q2
— 10 
= 3 

JV 
Ri 

= 1 
MQ 

/A II2g] = 75
= 1.4 k Q 

C II1 <0.007 pF

5 k 9~ o 
a o °° •t 

m o o 92 00 ' 

EF 51 
V.H.F. 
Variable 

pentode 

Vj = 6.3 V 
Ij = 0.35A 

H.F. or I.F. 
amplified 

= Va 250 V
=

Vg2 = 250V 
VIII =-225V 

Ia 
Ig2

= 14 
= 2.8 

S = 9.5 mAIV
R 0.5 MQ 
Re, = 1 kQmu 
Cagl <0.007 pF 

*20000 

EFF 50 
H.F. 

double 
pentode 

_ V = 6.3 V j 
Ij = 0.6 A 

Va =250 V Typical _ 
(each ̀ system) V 

2 
=-2V  

III

la 
Ig2 

= 6 
= 0.8

kh9zw 
R = 0.35 M52 °r~° v7' 

oQo''3 Re, =600Q   a• o o a 
Cag1 <0.04 pF j r 

EFF 51 
HF Vj= 6.3 V 

pentode 
double Ij =0.75A 

Typical Va =250 V 

(eachcharacsystem) Vgl 
teristics V,2 = —0 

V
la 
Ig2 __= 

= 6 
1.2 

R; = 0.35 MQ 
Re, = 8005 
Cog, < 0.04 pF 

k 14,.r 

„Q 
40 

„ 
,• 

r 

EFM 1 
Variable mu 

pentode 
and 

dicatorg

Vj= 6.3V 
If = 0,2 A 

L.F. amplifier 

indicator 

V&=V,= 250 V 
/2a = 0.13 MQ 
R,2 = 0.35 MQ 
V81=-2/-20V 

I ° 
I8z 
If

_= 0.8/0.5 
S 

= x/13
= 0.6/0.2 a = 70/5° 
= 0.65/0.8

49~ffp4 Dp "' 
, oo go 

9 92,0 

EFM 11 
Variable 

mu 
pentode 

and tuning 
indicator 

Vj= 63V. a
! = 0.2 A 

I
L.F. amplifier 

-l: tuning 
indicator 

Vb =V,= 250V R = 0.13 M S2 
R82 = 0.35 MQ 
V81= -1 .5/-20V 

la 
582 
I, 

= 1.0/0.58 

= 

= 80 /1 12 = 0.63/0.26 « = 80 0.65/1.0 

92D 
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Type Filament 
data 

Application Voltages 
Resistors C Characteristic Currents (mA) data 

Base 
connections 

EFP 60 
Secondary 
emission 
pentode 

Vi= 6.3V 
Ij = 0.37A 

H.F. or I.F. 
television 
amplifier 

Va = 
V,2 = 
Vka = 
V_,, = 
Via = 

250 V 
250 V 
150 V 
—2 V 
OV 

ía 
IIIa 
I k~ 

= 20 
= 1.5 
=-15.6 

S = 25 mA/V 
R; = 70 kQ 
Ca,t <0.004 pF 

g.k 
EH 2 
Variable 
mu 

heptode 

EK 2 
Octode 

Vj = 6.3V 
11 =0.2V 

Frequency 
changer 

Va = 250V 
V,2+,4= 100 V 
R,a = 0.5 MQ 
V,, _ —3V 

la = 1.85 
I12+14= 3.8 
Igg = 0.025 

Sc = 0.4 mA/V 
RR =2MQ 

H.F.- or I.F. 
amplifier 

Va = 250V 
Vga + IIa= 100 V 
VII,= V,=-3V 

la =4.2 
1,2+14=  2.8 

S = 1.4 mAN 
R = 1.0 MS2 
Ca,,<0.0015 pF 

g3

Vj = 6.3V 
Ij =0.2A 

Frequency 
changer 

Va= 200-250 V 
V,3+, 5= 50V 
V,4 = —2V 
VIIa = 200V 
R,t = 50kQ 

Ie =1.0 
IIIII+IIo Ii 

'i2 = 2.5 
In = 030 

Sc = 0.55mA/V 
R =2MQ 

Va = 100V 
V13+,5= 50V r

V,2 = b oy 
R,, = 50 kQ 

Ia = 1.0 

IIIa+II5 = 1.0 

1IIa = 1.5 
IIIt = 0.20 

Sc = 0.55mA/V 
Ri = 1.2 MQ 

kgs 0g4 

92 s 

EK 3 
Octode 

V;= 6.3V 
Ii =0.6A 

Frequency 
changer 

Va = 250V 
V,a+IIs= 100 V 
VII* _ —2.5 V 
V,2 = 100V 
R,, = 50 kQ 

I =2.5 
123+t5= 5.5 

III2 =5 
III, = 0.30 

Sc = 0.65mA/V 
R =2.0MQ 

ci g4g3 

EL 2 
Output 
pentode 

V1= 6.3 V 
Ii =0.2A 

Class A 
output 

amplitier 

Va = 250V 
V,2 = 250V 
Rkl 

= 480Q 

la = 32 
III, =5 

S = 2.8 mA/V 
Ri = 70 kQ 
Re = 8 kQ 
Wa =8W 
Wa = 3.6W 

Va = 200V 
V,2 = 200V 
VIII = —14V 
Rk = 480Q 

la = 25 
1,2 =4 

S = 3.0 mA/V 
Ri = 70 kQ 
Re =8kQ 
Wa = 2.3 W 

Class AB 
push-pull 
amplifier 

Va = 250V 
= 250V Rka 
= 300Q 

la into = 2x27.5 
la max = 2x32.5 
IIIgmte= 2x4.5 
IIIamax= 2x8 

Rae = 8 kQ 
Wo =8W 

Va = 200V 
= 200V 

Rka = 320Q 

la ante = 2 x 2I 
l a max = 2x24.5 
1,2 enfn=  2x3.5 
IIIamax= 2x6 

Rae = 9 kQ 
Wo = 5 W 

tg3 ! p g' 

g2 

a 
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Type Filament 
data Application Voltages 

Resistors Currents (mA Characteristic 
data 

Base 
connections 

EL 3 N 
Output 
pentode 

Vj = 6.3V 
Ii =0.9A 

Class A 
output 

amplifier 

Va = 250V 
V22 = 250V 
V81 = —6V 
Rk = 1505 

I a = 36 
122 =4 

S = 9 mA/V 
Ri = 50 kQ 
Ra =7k51 
Wa =9W 
Wo =4.5W 

Class AB 
push-pull 
amplifier 

Va _ 250 V  Ia rain =2x24 
V22 = 250 V la max = 2x28.5 
Rk = 140Q 122 min = 2 X 2.8 

122 max 2x4.6 

Raa =10k51 
Wa =8.2W 

EL 5 
Output 
pentode 

EL 6 
Output 
pentode 

Vj = 6.3 V 
Ii = 1.35A 

Vj = 6.3V 
Ii = 1.2 A 

Class A 
output 

amplifier 

Va = 250V 
Vg2 = 275V 

Rk l = 175Q 

Ia = 72 
Ire =7 

S = 8.5 mA/V 
R =22kQ 
Ra = 3.5 k51 
Wa = 18W 
Wa =8.8W 

Class AB 
push-pull 
amplifier 

Class A 
output 

amplifier 

Va = 250 V la min = 2 X 58 
Vg2 = 275V la max = 2X65 

182 min= 2 X 6.3 Rk = 120 Sl /2Y max= 2x 10.5 

Va 
V82
V21 
Rk 

92 

Raa = 4.5 kQ 
Wo = 19.5W 

250V 
= 250V 

= 90Q 

la 
112 

= 72 
=8 

S = 14.5mA/V 
Ri = 20 k51 
Ra = 3.5 kQ 
Wa = 18W 
W. =8W 

Class AB 
push-pull 
amplifier 

Va 
V22 
Rk 

— 250V l a min = 2 X 45 
— 250V la max = 2 x 53 

90 S1 182 min = 2x 5.1 
112 m0 = 2x8.5 

Raa = 5 kQ 
Wo = 14.5W 

t 
EL 11 
Output 
pentode 

Vj = 6.3V 
If =0.9A 

EL 12 
Output 
pentode 

Vj = 6.3V 
Ij=1.2A 

Class A 
output 

amplifier 

Va 
Vg2
V21 
Rk 

= 250V 
= 250V 

 i50Q 

la 
122 

= 36 
=4 

S = 9 mA/V 
Rf = 50 k51 
Ra =7k51 
Wa =9W 
Wo =4.5W 

Class A 
output 

amplifier 

Va = 250V 
Vg2 = 250V 

Rk =90Q =90Q 

la 
122 

= 72 
=8 

S = 15 mA/V 
Ri = 25 k51 
Ra = 3.5 k51 
Wa = 18W 
Wo =8\V 

92 
1

EL 33 
Output 
pentode 

Vi= 6.3V 
If =0.9A 

Class A 
output 

amplifier 
Va 
V22 
V,1 
Rk 

= 250V 
= 250V 

= 1505 

I a
122 

= 36 
=4 

S = 9 mA/V 
Ri = 50 k 51 
Ra =7W 
Wa =9W 
Wa =4.5W 

Class AB 
push-pull 
amplifier 

Va = 250V 
= 250V Rk2 
= 1405 

1a min = 2 X 24 
la max = 2x28.5 
IP2 mia=2x2.8 
122 max 2x4.6 

Raa = 10 kQ 
Wa =8.2W 

0,93 

r 
r/ 
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Type Filament Application Voltages Currents (mA) 
data Resistors 

Characteristic 
data 

l3ass 
connections 

- 

EL 34 
Output 
pentode 

Vj= 6.3 V 
I = 1.5 AI 

Class A 
output 

amplifier 

Va = 250V 
V82 = 250 V 
Rk = 1075 

1 = 100 
182 = 12

S = I1 mA/V 
R = 15 k52 
R = 2.5 kSl 
Wa = 25W 
Wo =12W 

• 9a , I 

, k 

Class AB 
push-pull 

amplifier

V6 = 375 V 
R822) = 500 Q 
Rk -= 132 Q 

I a min = 2 x 75 
í a max= 2x90 
182min = 2X 10 
Ig2max = 2 x 22 

Raa = 4 k52 
W. = 37W 

Class B 
push-pull 
amplifier 

V& = 425 V 
R222) = 800Q 
VF1 — 2 V 

1a min = 2>< 20 
í a max = 2x 106 
182 min = 2 x 2.4 
IS2 max= 2X28 

Raa = 4.4 kQ 
W. = 58 W 

Vba = 800V 
V682 = 400V 
V21 =-41V 

I° min = 2X20 
ía max = 2 X 98 

 182 min = 2 X 2 
I82max = 2X27.5 

Raa = 11 kQ 
W. =108W 

EL 
38 1)Line 

output 
valve 

_ V - 6.3V 
II = 1.4A 

Typical 
characteristics 

V° = 250 V 
V82 = 250 V 
V21 = _7 V 

Ia = 100 
182 = 13

S = 14.3 mA/V g2  o' 0, 
Ri = 21 kQ
Cap1= 1.2 pF ' 

g k 

EL 41 
Output 
pentode 

VI= 6.3V 
Ij _r 0.71 A 

Class A 
output 

amplifier 

Va = 250 V 
V82 = 250 V 
Rk = 1705 

/a = 36 
182 = 5.2 

S = 10 mA/V 
Ri = 40 kQ 
Ra = 7 kQ 
Wa = 9W 
W. =4.8W ko °

z 

' °° o 
r -

Class AB 
push-pull 
amplifier 

Va = 250V 
V82 = 250V Rk = 85 Q 

I°n°° =2x36 
l a max = 2X39.5 
182 min = 2x 5.2 
Ir2max= 2X8 

Raa = 7 kQ 
W. = 9.4W 

EL 42 
O utput 

pe ntode 

Vj = 6.3 V 
I1 = 0.2 A 

Class A 
output 

amplifier 

Va = 225 V 
V82 = 225V 
Rk = 3605 

ía = 26 
182 = 4.1 

S = 3.2 mA/ V 
R; = 90 k52 
Ra = 9 kQ 
Wa = 6 W 
W. = 2.8W 

so ° • 
; o o 

k,, 

°- , 

Va = 200 V 
V22 = 200 V 
Rk = 360Q 

l a = 22.5 S = 3.2 mA/V 
1S2 = 3.5 Ri = 90 

Ra = 9 kQ S2 
Wo = 2.1 W 

Class AB 
push-pull 
amplifier 

Va = 250V I° min = 2x20 
V82 = 250V la max = 2x2I.5 Raa = 15 k52 
Rk = 310Q Ig2 min = 2 X 3.2 W. = 7W 

182 max= 2x6.7 
1) Provisional data. 
') Common screen grid resistor. 
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T ype Filament 
Application Application 

Resistors
Voltages 

Currents (mA) Characteristic 
data 

Base 
connections 

EL 42 
Continued 

Vj = 6.3V 
If = 0.2A 

Class AB 
push-pull 
amplifier 

Va = 200 V 

V8z = 200V 
= 31052 

la min = 2>< 16 . 

l a max = 2x17 
112' '1  2X2.6 
I82 max= 2x5.6 

Raa = 15 kQ 
W0 = 4.1 \V 

Class B 
push-pull 
amplifier 

Va = 250 V 
V82 = 250V 
V82 = —22.5V 

I° min = 2 X 5 
l a max = 2X20 
182 min = 2x0.8 
182 max = 2x6.5 

Raa = 16 kQ 
W. = 6.5W 

EL 50 
Outputpentode 

V1= 6.3V 
I 1.35A j 

Typical 
characteristics 

Va = 800 V 
V82 = 400 V 
V81 = —37 V 

Ia = 22.5 
1S2 = 2.5 

S = 4 mA/V 
Ri = 50 k52 
Wa = 18W 

a m t+ Oa aaoo
e' a o` 

g2Class AB 
push-pull 
amplifier 

V 800 V y = 
8 — 

400 
V

2
V81 — —37.5 V 

lamin = 2x 15 
lamax = 2x70 
/SZmin = 2x1.25 
18zmax = 2 X 20 

Rae = 16 kQ 
Wa = 84W 

Va = 400V 
V82 = 425V 
V81 = —35 V 

Iatam =2X25 
I a max = 2 X 95 
182min = 2x2.5 
182max = 2 X 22 

Rats = 5 kQ 
Wo = SOW 

EL 51 
Output 
pentode 

Vj=6.3V 
I j  = 1.9A 

character is

Class AB 
push-pull 
amplifier 

Clas B 
pcshSp5I1 
amplifier 

Va = 750V 
V82 = 750 V 
V21 = -37.5V 

la = 60 
182 =10 

S = 8 mA/V 
Rt = 50 kQ 
We =45W 

a v'oa~o~a
a 

vt s~ 

Va = 500V 
V = 500V 
Rh2 = 100 52 

la 
min=2X810 Raa = 4.8k52 a max — 

I82 ntin = 2X 13 WO = 67.5W 
I82 max = 2 X 23 

V0 = 750V 
V22 =750V1) 
V8l = ̂ 40 V 2 

1° min = 2X40 
 

Ia an = 2X75 RO = k  W m 

182max = 2x30 
EL 60 
Output 
pentode 

EL 60 = EL 34 with different base a 00 000
'0 00 k 

t t 

FI.i, 1 
Vj=6.3V 
If = 0.45A 

Class AB
push-pull 
amplifier 

Va = 250V
V82 = 250V 
Rk = 56052

la min = 2 X 15 
I —2X17 
° `"°x — 

182 "°" = 2x2.5   

2x5182 max= 

S = 1.7 mA/V 
R = 110k52 
R — 16 k52 

Wa =4.5W 
Wa = 2   W 

I,

„,moo°oo •r 
a. m oa 

e, 9292

Double 
output 
pentode 

EM 1 
Tuning 

indicator 
Vj= 6.3V 
(jr= 0.2 A 

Tuning 

indicator 

R,—V r — 2 MQ 
V8 =0/-5V 

la = 0.095/0.021 
If = 0.13/0.14 

« = 74/00 , ~,•o° po
o 
o 
p ap 

9 RQ=V1= 2MQ 
V9= 0/-4V 

l a = 0.075/0.02 
I1 = 0.13/0.14 a = 70/0° 

') In the screen-grid circuit a lamp of 550 V'68 W must he inserted. 

43 



T. ype Filament 
data Application Voltages 

Resistors Currents (mA) Characteristic 
data 

Base 
connections 

EM 4 
Tuning 

indicator 
two 

sensitivities 

V/ = 6.3 V 
II = 0.2 A 

Tuning 
indicator 
(sensitive 
section) 

V== Vi= 250V 
Ra = 1 MQ 
Vg = 0/-5 V 

Il = 2.0/2.5 a = 90/5° 

kD ao 00
+f,➢, oa Ov a2,92

with D 

y6=y1= 200V 

Ra = 1 MQ 
V8 =o/-4.2v 

Il = 1.4/1.8 a = 90/5° 

Tuning 
indicator 

(insensitive 
section) 

V6 = V= 250 V 
RO' = 1 MQ Il =2.0/2.7 
V8 — 0I---16V 

a' = 90/5° 

V6= y,= 200V 

R'a = 1 MQ 
V8 = 0/-12.5V 

Il = .4/2.0 a' = 90/5° 

EM 11 
Tuning 

indicator 
with two 

sensitivities 

y1= 6.3 v
= 0 2 AIf 

Tuning Vb=  V1= 250 V 
indicator Ra = 1.5 M.Q (sensitive 
section) Vg = 0/-5 V 

Ii = (.35 a = 75/5° 
~, z 
r ,

Tuning V6= V1= 250 V 
icatr 

Gig na tive Ra' = 1 MQ 
section) V8 =0/-16V 

Il = 0.35 a = 75/5° 

EM 34 
Tuning 

indicator 
with two 

sensitivities 

V 1 = 6.3 V 
11 = 0.2 A 

Tuning 
indicator 
(sensitive 
section) 

Vb = V, = 250 V 
Ra = 1 MQ 
Vg = 0/-5 V 

11 = 2.0/2.5 a = 90/5° 

, D
k,D °° °° D 

oc o 

,o " •02 

Vb=V,= 200 V 

Ra = 1 MQ 
VB = 0%4.2 V 

It = 1.4/1.8 a = 90/5° 

Tuning 
indicator 

(insensitive 
section) 

Vb= V,= 250 V 
Ra' = I MQ 
y 8 = 0/—I.6 V 

I1 = 2.C/2.7 a' = 90/5° 

V6= V1= 200 V 
Ra = 1 MQ 
1✓2 = 0/-12.5 V 

Il = 1.4/2.0 x' = 90/5° 

EQ 80 Vj= 6.3 V 
Enneode I1 = 0.2 A 

modulation 
Frequency

 
limiter and 

detector 

V6 = 250V 
Ra =0.47MQ 
Rt = 34 kQ') 
R2 =3.9 kQ') R = 560 S2 ) 3 
V123 _ 12 Ve11 

Vig5 = 12 Ve11 
q' (V123—V125) 2) 

= 90° 

ía = 0.28
1(82+54+84) =1.5 

= Igg 0.09 

I85 = 0.03 

r ' 
g̀ ' ° s Dy

Daylg6 q5 

') g2--g4+g6 and the cathode are tapped on a potentiometer between +Vb and —Vb consisting of R,, R, and Ri. 
tj) -= phase angle between V. and Vl12s gs 
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Type 

EY 1 
E.H.T. 
rectifier 
(high 

tension 
rectifier 

for 
idle vision) 

EY 51 
E.H.T. 
rectifier 
(high 
tension 
rectifier 

for 
television) 

Filament  
data Application Voltages 

Resistors Currents (mA) 

Vj= 6.3 V 
Ij = 80mA 

Rectifier 
50-150 c/s Vtr = max 5 kVejj 

Jo = max 0.5 
Jo (peak) = 

4mA 

Characteristic 
data 

Base 
connections 

Cjilt =max0.l (lF 
Rt =min0.lMQ 

Impulse 
rectification 

Va (peak) = 
max 1 7 kV 

Jo = 0.2 (average) 
to (peak) = 80 Cjilt=max 

5000pF 

Vj= 6.3 V 
Ij = 80mA 

t 

The EY 51 is the EY 1 but uncapped and with wire co inection:. (see page 61) 
All electrical data are equal to EY 1 

EZ 2 
Full 
wave 

rectifier 

EZ 3 
Full 
wave 

rectifier 

EZ 4 
Full 
wave 

rectifier 

Vi = 6.3V 
Ii =0.4A 

Vj = 6.3 V 
It = 0.65A 

Vj = 6.3V 
It =0.9A 

Rectifier Vtr =2 x 300 Vejj 
=2x 350 Vejj 

Jo max 60 
=mac 60 

Rs =,, O 500Q 
= min 500 Q 

ff 
k /Q 

xo Cf.' 
0 0 

Rectifier 

Rectifier 

Vt, =2 x 300 Vejj 
=2x 350 Vejj 
=2 x 400 Vejj 

Vt, =2 x 300 Vejj 
c 2 x 350 Veil 
=2 x 400 Vejj 

4 = max 100 
= max 100 
= max 100 

Rt =O 200Q 
= min 250 Q 
= min 300 Q 

, 

Jo = =x 177 
= max 1 75 
= max 175 

Rt = min 200 2 
= min 250 Q 
= min 300 Q 

EZ 11 
Full 
wave 

rectifier 

=6.3V 
Ij = 0.29A Rectifier V, = 2 x 250 Vejj I o = max 60 Rt = mm 600 Q 

r , 

a' 

e' 

k 
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Type 
Filament 

data Application 
Voltages 
Resistors 

Currents (mA) Characteristic 
data 

Base 
connections 

EZ 12 
Full 
wave 

rectifier 

VI = 6.3 V 

II = 0.85A 
Rectifier V[r= 2x 400 Veil 

= 2x500 Vd/ 
to = max 1251

= max 100 
Rt= mm 300 .Q 

= ,,j300 £2 
, 8'° g a 
'°° ° 

EZ 40 
Full 
wave 

rectifier 

V1 = 6.3V 
Rectifier 

IJ =0.6A V/k= 500V 

V/r= 2x250VdJ 
o 2 x 300 Ve// to = max 90 
= 2x350 V// e = max 90 

=max90 (peak)max
. I 

=rni° 2 x 12552
=m<n 2x21542 

C='nin2x30~S2 
jn= max50 F 

° °s a• . o ° w 0 

KB 2 
Double 
diode 

V/ = 2 V Detector

11 = 95mA and A.V.C. " 
U 

CO 

m 

KBC 1 
Double 
diode- 
triode 

VI = 2 V 
II  =115mA 

Typical 
characteristics 

Va = 135V 
V,= —4.5V 

I =2.5 S = 1.0 mA/V 
R= 16 k52 

= 16 

° o o ' 
a2 

V0— 90V 
Vp = —3.4V 

Ia =1.0 S = 0.7 mA/V 
Ri= 23 k52

= 16

L. F, amplifier 

Vb = 135 V 
Ra = 0.2 M52 
Vp = —2.0 V 

la =0.35 g = 12.5 

Vb = 90V 
Ra = 0.2M52 Ia =0.19 
Vg = —2.0 V 

g = 11 

KC 1 
Triode 

V/ = 2 V 
11 = 65mA 

Typical 

characteristics

Va = 135 V la =1.2 
V2 = —1.5V 

S = 0.6 mA/V 
R= 40 kQ 
Fi = 25

ft 

o os 

VO— 90V 
V~ = —1.5V 

la = 0.3 S = 0.4 mA/V

= 
R= 2 k42 
µ 25 

KC 3 
Triode 

V1= 2 V 
11 =210mA 

Typical 
characteristics 

Va = 135V 
V,= —2.8V 

la = 3.0 S = 2.5 mA/V 
R= 12 kQ

= 30 °av°rte, 

Q p ' 
9

I 
Va = 90 V 
Vp = —1.6V 

la = 2.0 S = 2.2 mA/V 
R= 3 k52 
w = 30 

KC 4 
Triode 

V1= 2 V Typical 
Ij =100mA characteristics

Va = 135V 
Vp = —1.5 V 

l a = 2.2 S ro 1.4 mA/V 
R;= 22 k42. 
lz = 30 

It 
oao°m,

v a 
o ° Va = 90 V 

Vp = —1.5 V 
I = 0.5 

S = mA/V 
R= 388 k52 
µ = 30 

KCII 1 
Triode-
r ode 

VI= 2V 
If =180mA 

Frequency 

changer 

se~natte > 

Va = 135 V 
Vez+ra = 55 V 
Vr7 = —0.5 V 
R&z+8r= 25 kS2 
Vasc= 8.5 V ij 

la =1.0 S — 0.32mA/V 
182+s4 —1.2 Sc 1.5 m S2 'r
Ip,+aT= 0.28 - gar 
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Type 

KCH 1 
Continued 

Filament 
data 

Vi == 2V 
/f= 180mA 

Application 

Frequency 
changer 
(hexode 
section) 

Oscillator 
(triode 
section) 

Voltages 
Resistors Currents (mA) Characteristic 

data 

Va = 90V 
Vat+a4 = 55 V 
Val =-0.5V 
Rx3+2T= 25 kQ 
Vasc o 8.5Veff 

I =1.0 
Ia2+a4 = 1.2 

Ias+aT = 0.28 
Sc = 0.32mA/V 
R = 0.7M Q 

Rb = V 3 So = 1.3mA/V Rc = 222 kSl la = 0  
Rai+gr= 25 kQ I µ a3+a T =0.28 = 28 

Vb =90V 
Ra = 22 kQ 
R83+ar= 25 kQ 

KDD 1 
Double 
output 
triode 

Vf=2V 
If = 220mA 

class B 
push-pull 
amplifier 

KF 3 
Variable 

mu 
pentode 

Vf=2V 
If = 45mA 

H.F. or I.F. 
amplifier 

Va
Va

1a =2.0 
Ia3+aT = 0.28 

So = 1.1 mA/V 
µ =28 

= 135V 1n min =2x1.5 
OV /amnr =2x14 

Va 
Va

= 90V 
= OV 

Va = 135V 
VP2 = 135V 
Vat =-0.5V 

lam;n =2x0.8 
lamax =2x8.5 

I41 

122 
= 2.0 
=0.6 

S oo 1.0 mA/V 
R, =60kQ 
Raa'= 10 kQ 
Wo =2x1.5W 
Wo =2W 

S = 0.8 mA/V 
R =70kQ 
Raa =10 kQ 
Wo =0.72W 

Base 
connections 

S = 0.65mA/V 
Rf =1.3MQ 
CO21<0.006 pF 

Va = 90V 
Vaz = 90V 
Vat =-0.5V 

l a
122 

= 1.0 
0.2 

S = 0.5 mA/V 
R; = 2 MQ 
Cas1<0.006 pF 

KF 4 
Pentode 

Vi= 2V 
If = 65mA 

H.F. or l.F 
amplifier 

KK 2 
Octod e 

Vf=2V 
I, =130mA 

Frequency 
changer 

Va = 135V 
V8Y = 135V 
Vat =-0.5 V 

l a
122 

= 2.6 
= 1.0 

S = 0.8 mA/V 
R = 0.8 MQ 
Caal<0.008 pF 

Va = 90V 
Va, = 90V 
Val =-0.5V 

Ja =1.2 
1,2 = 0.4 

S = 0.7 mA/V 
R = 0.9 MSS 
Caa2<0.008 pF 

9 

V 

„ 

a' 

a 

9/ 

Va =135V 
V23+aa = 45 V 
V24 = —0.5 V 
Va2 = 135V 
R21 = 50 kQ 
Vaac =8.5 Veff 

Va =90V 
Va3+as = 45 V 
Va4 =-0.5V 
Vat = 90V 
R,1 = 50 kQ 
V.ac = 8.5 Veff 

l a =0.7 
Ias+2a = 1.0 

Ia2 = 2.2 
181 =0.16 

]a =0.7 
123+25 = 1.0 

!a2 = 1.6 
121 = 0.16 

Sc = 0.27mA/V 
Rf =2.5MQ 

Sc = 0.27mA/ y 
R; = 2.0 MQ 

r I dyt oo, m 
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Type Filament Application Voltages pp on data Resistors Currents (mA) Characteristic 
data 

Lase 
connections 

KL 4 
Output 
pentode 

V1=2V 
11=150mA 

Class A 
output 

amplifier 

V. = 135V 
V22 = 135 V 
Vgt = —5V 

IQ
122 

7 
= 1.1 

S = 2.1 mA/V 
Rt = 130 kQ 
R,= 19 kQ 
W. 1W 
Wo = 0.44W 

V.= 90V 
V22 = 90V 
V,1 = —2.6V 

KL 5 
Output 
pentode 

V1=2V 
11= I OOmA 

U 30 
Current 
regulator 

UAF 41 
Diode-
variable 
mu 

pentode 

Class A 
output 

amplifier 

Current 
regulator 

V. = 
V22 = 
V:1 = 

90V 
90 V 
—4V 

IQ

122 

= 4.7 
= 0.8 

S = 1.8 mA/V 
Ri = 150 kQ 
Ra = 19kQ 
Wo= 0.16W 

r r23 
o~ ~o 
o ae 
ao 

Ot 91 

1. = 4.8 
/s2 = 0.9 

S = 1.4 mA/V 
R=180kQ 
Ra = 19kQ 
Wn = 0.2W 9 92 

a 

Vcontr=70-122VIIre. = 100 

Vi= 12.6V 
/1= 0.1 A 

H.F. or 1.F. 
amplifier 

Va = 170V 
R22= 44 kQ 
V,1 = -2V 

I, = 5 
122 = 1.6 

S = 1.8 mA/V 
R= 1.2 MQ 
Cost <0.002 pF 

Va = IOU V 
R92= 44 kQ 
V11 = 11.1 V 

!a

42 
= 2.8 
= 0.9 

S = 1.65mA/V 
R= 1.0 MQ 
Cost <0.002 pF 

L.F. amplifier 

V6 = 170V 
Ra = 0.2 MQ Ia 

Rs2 = 0.73 MQ Ise 
Rk = 2.7W 

= 0.58 
= 0.18 g = 78 

V6 = 100 V 
R, = 0.2 MQ 1, 
Rs2 = 0.73 MQ /22 
Rk = 2.7 kQ 

= 0.34 
= 0.10 

UAF 42 
Diode-
variable 
mu 

pentode 

V1= 12.6V 
!j=0.1 A 

H.F. or 1 F 
amplifier 

V a = 170V 
Rs2 = 56 kQ 
Vs1 = —2.0 V 

I a =5 
122 = 1.5 

73 

z 

a \ C _ 0:41y. 

S = 2.0 mA/V 
Rr = 0.9MQ 
Cog, <0.002 pF 

V. = 100V 
R,2 = 56 kQ 
V,1 = —1.2V 

la 
122 

= 2.8 
= 0.9 

S = 1.7 mA/V 
R; = 0.85 MQ 
Co21 <0.002 pF 

L.F. amplifier 

V6 = 170V 
R. = 0.22 MQ /a 
RRk = 0.2. kQ /f2

= 0.5 
= 0.17 g = 80 

V6 = 100V 
R. = 0.22 MQ 
Rs_ =- 0.82 MQ 
Rk = 2.7 kQ 

In 

122 
= 0.29 
= 0.09 g = 75 
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Type 

UBC 41 
Double 
diode: 
triode 

UBF 11 
Double 
diode: 

variable
mu

pentode 

UBL 1 
Double 
diode: 
output
pentode 

UBL 21 
Double 
diode-
output 
pentode 

Filament 
data Application Voltages 

Resistors Currents (mA) Characteristic 
data 

Vi= 14V 
Ii = 0. l A 

Typical 
c➢aracterlstics 

Va = 
V2 = 

170V 
—1.5V 

= 1.5 S =1.65 mAiV 
R; = 42 k52 
µ = 70 

Va = 
Vs = 

100 V 
—1.0 V 

! a = 0.8 S = 1.4 mA/V 
R; = 50k 52 
µ = 70 

L.F. amplifier 

Vb = 170V 
Ra = 0.I M52 
Rk = 3.9k52 

la = 0.45 g = 37 

Va = 
Ra = 
Rk = 

100 V 
0.1 M 52 
3.9k52 

la = 0.28 g = 34 

Vj=20V  
1j=0.1A 

H.F. or I.F. 
amplifier 

L.F. amplifier 

Va = 
Rg2 = 
V21 = 

200V 
70 k52 
—2 V 

! a
1,2

= 5 
= 1.7 

S = 1.8 mA/V 
R; = 1.5 M 
Cd81 <0.002 pF 

Va = 
Rg2 = 
Vg1 = 

100 V 
70 k52 
—1 V 

I d
182

= 2.6 
= 0.85 

S = 1.3 mA/V 
R1= 0.9 M52 
Cat, <0.002 pF 

Vb = 
Ra = 
RS2 = 
Rk = 

200V 
0.2 M52 
0.7 M52 
2.4W 

! a
182

= 0.66 
= 0.24 g = 82 

Vb = 
Ra = 
R82 = 
Rk = 

100 V 
0.2 M52 
0.7 M 52 
2.4W 

! a
182

= 0.33 
=0.12 g = 76 

Vj = 55 V 
IiT0.1A 

Class A 
output 

amplifier 

Va = 200V 
V82 = 200V 
V81 =-11.5V 
Rk = 1755 

l a
182

= 55 
= 11 

S = 8.5 mA/V 
R; = 20W 
Ra = 3.5W 
Wa= 11W 
W0= 5.2W 

Va
Vg2 

V81 
Rk 

185 V 
185 V 
—10 V 
1405 

! a
182

= 59 
= 11.3 

S = 8.8 mA/V 
R;=23kQ 
Ra = 3 k52 
Wa= 5W 

V 
V82 

V81 

Rk 

100 V 
100 V 

14552 

la
42

= 28.5 
=53 

S = 7 mA1JV 
R;= 25kQ 
Ra = 3W 
Wo= 1.05W 

Vj=55V 
Ij=0.IA 

Class A 
output 

amplifier 

Va 
V82 

V81 
Rk 

Va = 
1 82 
V82 = 
Rk = 

180 V 
180 V 

14052 

I 
182 

= 61 S = 9 mA(V 

= 10 R; = 22W 
Ra = 3W 
Wa= 11W 
W0= 4.8W 

100 V 
100 V 

—5.3V 
1405 

l a
! 82

= 32.5 S = 7.5mA/V 
= 5.5 R;=25W 

Rd = 3k 52 
Wo = 1.35W 

Base 
connections 

a 

d2 

1 - r 

dl 

92 dg 
gl ` e d/ 

43 
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Type 
Filament 

data Application pp Voltages Currents (mA) Resistors 
Characteristic 

data 
Base 

connections 

UBL 21 b ~ _ 
~ — 55V 

If = 0. IA 
Class AB 
puslt-pu❑ 

amplifier 

Va = 200 `I la nun — 2 X 50 

V = 200 V l a mar= 2x 56 

R z = 116 c /Sz m;n= 2X 7,8 
k laz ma:= 2 X 14 

Raa = 4 kQ
Continued W. = 12.5 W

UCH 4 

heptode 

V/ = 20 V 
// = 0.1 A 

Frequency 
changer 

(hep`gdj sectton 

Va = 200V 
RP2+a4=15.5 kQ 
Rai+ar= 50 kQ 
Val = —2V 

/ a = 3.0 
I8z+a4= 6.5 
1P3+sT= 0.19 

Sc = O.75mA/V 
R; =1.3 MQ 

kf0 
0 ~'zw 

' 0000  s' 

' 

Va = 100V 
R,2+a4=15.5 kQ 
Rai+ar= 50 kQ 
Val = —I V 

I, = 1.5 
/az+a4= 3.0 
Ia3+ar= 0.097 

Sc = 0.6 mA/V 
R; = 1.0 MQ 

Oscillator 
(tri ode 
section) 

V6 =200V 
Re = 20 kQ 
Rai+9r= 50 kQ 

I, = 4.1 
Ia3+ar= 0.19 

Sej/ = O.45mA/V 
Vosc= 7.5VcIJ 

V6 = 100V 

Ra =2OkQ 
Rai+ar= 50 kQ 

l a = 1.9 
183+ar= 0.095 

Sej/=O.44mA/V 
Vosc= 4Vejj 

I.F. amplifier 
(heptode 

section) 

V, = 200 V l a = 5.2 
Raz+a4 = 30 k,S2 laz+a4= 3.5 
Va3 — —~ 

V `91 — 

S — 2.2 mA/V 
R; = 0.7 MQ 
Coal<0.002 pF

Va = 100 V ía = 2.6 
R8z+a4 = 30 kQ laz+a4= 1.9 
VP3 = 0 V 
Vat =-1V 

R; = 0.7 MS2 
C,,1<0 002 pF 

L.F. amplifier 
(triode 
section) 

V6 = 200 V 
Re = IOU kQ l a =1.5 g =10.5 
Va = —2 V 

V6 = 100 V 
Re = 100 kQ 
Va =-1V 

l a = 0.68 g = 10.5 

Typical 
characteristics 

(triode 
section) 

Va = 100 V 
Va = 0 V 

S = 3.2 mA/V 
I = 12 R; = 7 kQ a 

- (l  22 

UCH 11 
Triode- 
hexode 

I

Vj = 20V 
/j = 0.1 A 

Frequency 
changer 
(hexode 

section) 

Va = 200V 
Raz+aa = 40 kQ 
Rai+ar= 50 kQ 
Val = —2 `/ 

!a = 2.5 
I 9 +2, 4 = 3.0 
193+gr= 0.16 

Se = O.75mA/V 
R; = 1.0 MQ 

' :o . 
 l : km 

Va = 100 V 
Raz+a4 = 40 kS2 
Rg3+ar= 50 kQ 
Val = —I V 

I a = 1.2 
laz+a4= 1.5 
Ia3+a r= 0.10 

Sc = O.45mA/V 1 
R; =0.6 MQ 

Oscillator 
(triode 
section) 

V6 = 200 V 

Ra = 30 kQ 
Ras+,T= 50 kQ 

I a = 2.8 
1a3+9T= 0.16 
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Type Filament
data

AppIicatian Voltages 
Resistors Currents (mA) Characteristic r Base 

connections 

UCH 11 Vi = 20V 
If = O.IA 

Oscillat 
r

(trodContinued section) 
Vb = 100V 
Ra = 30 kS2 
RP3+P r = 50 kQ 

J o = 1.4 
IP3+P T= 0.10 

UCH 21 
Triode- 
heptode 

Vj= 20 V 
I/ = O.1 A 

Frequency
R,P3+PT= 

changer 
(heptode 

section) 

Va = 200V 
RPz+g4= 15.5kQ 

50 kS2 
Y Pl = —2 V 

I = 3.5 
IPz+P4 = 6.5 

IP3+Pr= 0.19 

Sc = 0.75mA/V 
R; = I.0 MQ 

°i
'° °° P 

4v ° o o °  93 
r r  95.5 

Va = 100V I a = 1.5 

RPz+P4=  15.5kQ IPa+P4 — 3.0 
RP3+P z= 50 kQ IP3+P r= 0.095 
y"Pl = —IV 

Sc = 0.58mA/V 
= 1.0 M S2 

Oscillator 
(triode 
section) 

V6 = 200 V 
Ra = 20 kQ 
RP3+PT= 50 kQ 

Se!! = 0.45mA/V 
la = 4.1 Ve,c= 7.5 Veff 
IP3+PT= 0.19 

V6 = IOO V 
Ra = 20 kQ 
RP3+Pr= 50 kS2 

Se/f = 0.44mA/V 
t o = 1.9 Vasc= 4 Veff 
IP3+PT= 0.095 

I.F. amplifier 
(heptode 
section) 

Vo = 200V 
RPz+Pa = 30 kSl 
V 83 = O V 

V91 = —2 V 

l a ' 5.2 S = 2.2 mAIV IPz+P4 = 3.5 R; = 0.7 MS2 
C. 1< 0.002 pF

Va = I OO V 
RPz+P4 = 30 kQ 

VB = V
VP1 = —1 V 

I a = 2.6 
IPz+P4 = 1.9 

S = 2.0 mA/V 
R; = 0.7 MQ 
CO21<0.002 pF 

L.F. amplifier 
(triode 
section) 

Vi, = 200V 
R° =100 kQ l a = 1.5 
VP = —2 V 

g = 10.5 

V6 = IOO V 
Ro 

= 
100 kS2 

V, —1 V 
la = 0.68 2 = 10.5 

Typical 
characteristics Va = 100 V 

(triode VP = O V 
section) 

to = 12 mA S = 3.2 V 
R; = 6 .2 r
F.t. = 19 

UCH 41 
Triode. 
hexode 

Vj= 14V 
If = 0. 1 A

Frequency 
changer 

(hexodesection) 

Va = 170V 
R1 1)= 22 kS2 
Rz 3) = 47 kS2 
RP3+Pr= 20 kQ 
VP1 = - 1.8 V 

10 =2.2 
IPz+P4 = 1.9 
Ig3+P T= 0.32 Sc = 0. M.QAIV 

R = 1.2 MS2 R; 
vFo pzg' 

z(: ° ~' 

, r
Va =

R11) = 22 kQ 
Rz 3) = 47 kS2 
RP3+Pr= 20 kQ 
V91 =-1.0 V 

10 = 1.0 
IPz+P4 = 1.0 Sc = 0.32mA/V 
IP3+Pr= 0.20 R = 1.4 MQ 

1 ) Rr is a resistor between + Vb and the screen grids. 
8) Rs is a resistor between the screen grids and chassis. 
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Type Filament
data Application pp Voltages 

Resistors Currents (mA) Characteristic 
data 

Base 
connections 

UCH 41 
Continued 

Vi = 14V Oscillator 

G'6 = 170V 
R° = 10 kQ 
Rg3+,T= 20 kQ 
Vac = 7 Veil 

I° = 4.9 
189+8T= 0.32 Se//= 0.6 mA/V 

Ij = 0. IA 
(triode 
section) V6 = 100 V 

RQ = 10 kQ 
Rg3+gT= 20 kQ 
Vac = 4 Ve// 

1 ° = 2.8 
189+,T= 0.20 

 V 
Se//= 
Sa = 1.9 

9 mA/A/ V 
= 

O. 
0. 19 

u
UCH 42 

I" io it 
Lexod~. 

Frequency 
changer 

V° = 170V 
1 

R2 2) = 27 W 
R,3+4 r= 47 k Q 
V = -I.85V g1 

= 2.1 
182+g4 = 2.6 
189+8 r= 0.20 Rc 

_ 
= 10 M / 

11
V' 

_ / 
1 = 0.1 A / 

(hexode 
section) V° = 100 V 

R11) = 18 kQ 

R22) = 27 kQ 
R89+8r= 47 kQ 
V81 = -1.0 V 

/° = 1.2 

I8z+g4 = 1.5 
183+8r= 0.10 R• = 1.2 MQ 

.V O 

Oscillator 

V6 = 170V 
R° = 10 kQ 
Rg3+gr-- 47kQ 
1/ osc — 8 Ve// 

1° =5.7 
.83+8T=0.20 Se// = 0.(SmA/V 

(triode 
section Yb — 1001 i 

R° = 10 kQ 
R83+8 r=47kQ 
Vac = 4 Ve/f 

la = 3.1 
183+gr=0.10 

S = 2.8 mA/V 
So// = 0 6 mA/V 
µ =22 

UCL 11 
Triode" 
output 

ode 

Vj=  60 V

Typical 
characteristics 

(triode 
section) 

V° _ 200 V Vg = —2 V 
1 = 2.0 ° 

S = 2.1 mA/V 
Ri = 30 kQ 
/l = 65 r 

a 

Ii = 0.1 A Class A 
output 

amplifier 
(tetrode section) 

V = 200 V 
Vgz = 200 V 
Vg1 = —8.5 V 

1 = 45 
Icz = 6 

S = 9 m /V
R; =18k Sl 
R° = 4.5 kQ
Wo = 4W 

OF 9 
Variable 

mu 
pentode 

H.F, or I.F. 

V° = 200 V 
Rgz 6

2.5 
05 

V 1 g' _ 42 = 6.7 

S = 2.2 mA/V 

Crag,<0: 0MpF 
amplifier V Q 

100 V 

Rgz = 60kQ 
1 8t = -1.3 V 

/° =3.2
I8z = 0.85 

S = 2.0 mA/V 

R; =1.0MSS 
C°g,<0.002 pF

Vj= 12.6V 
Ij= 0.1 A 

V6 = 200V 
R° = 0.2 M.Q 
Rgz = 0.8 M.Q 
Rk =2.5kQ 

1° = 0.65 
1,2 = 0.17 g = 88 

+ o0  0 
9, 

L.F. amplifier 

V6 =100V 
R° = 0.2 MQ 
Rgz = 0.8 MQ 
Rk =2.5kQ' 

I° = 0.33 
42 = 0.08 g = 82 

t) R, is a resstor between + Vb and the screen grids. 
r ) R, is a resistor between the screen grids and chassis. 
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Type 

OF 11 
Variable 

mu 
pentode 

OF 21 
Variable 

mu 
pentode 

Filament 
data 

Vj= 15V 
Ij=0.IA 

Vj = 12.6V 
II = 0.IA 

OF 41 
Variable 

mu 
pentode 

Vi= 12.6V 
Ii = 0.1 A 

Application 

H.F. or I.F. 
amplifier 

L.F. amplifier 

H.F, or I.F. 
amplifier 

L.F. amplifier 

H.F. or I.F. 
amplifier 

Voltages 
Resistors 

Va = 200V 
Rg2 = 70 kQ 
Vgt = —2 V 

Va = b oy 
RF2 = 70 kQ 
V21 = = —1 V 

v6 = 200V 
Ra = 0.2 MQ 
R22 = 0.6 M Q 
Rk = 2 kQ 

V6 = 100 V 
Ra = 0.2 MQ 
R52 = 0.6 MQ 
Rk = 2 kQ 

Va = 200V 
R82 = 60 kQ 
V21 = —2.5V 

Va = •100 V 
R22 = 60 kQ 
V81 = —1.3 V 

1/ 6 = 200V 
Ra = 0.2MQ 
R22 = 0.8 MQ 
Rk = 2.5 k Q 

1/ 6 = . 100V 
Ra = 0.2 M Q 
R22 = 0.8 MQ 
Rk = 2.5 kQ 

Va = 170V 
Rg2 = 40 kQ 
V21 = —2.5 V 

Va = 100V 
Rg2 = 40 kQ 
Vg, = —1.4 V 

Currents (mA) Characteristic 
data 

la 
182 

=6 
= 1.7 

S = 2.2 mAIV 
R; = I.5 MQ 
Cagt<0.C02 pF 

la 
182 

= 2.8 
= 0.95 

l a
122 

= 0.76 
= 0.26 

l a
'12 

= 0.37 
= 0.12 

l a
182 

=6 
= 1.7 

l a
122 

= 3.2 
= 0.85 

l a
122 

= 0.65 
= 0.17 

l a
122 

= 0.33 
= 0.C8 

l a
182 

=6 
= 1.75 

l a
122 

= 3.3 
= 1.0 

S = 1.8 mAIV 
R; = L1 MQ 
Cagt<0.002 pF 

8 =77 

8 =66 

S = 2.2 mAIV 
R; = 1 0 M Q 
C081<0.00_2 pF 

S = 2.0 mAIV 
R; = 1.0 MQ 
Cagt<0.002 pF 

3 =88 

6' =82 

S = 2.2 mA/V 
R; = 1.0 MQ 
Cagt<0.002 pF 

S = 1.9 mA/V 
R; = 0.8 M Q 
Cag1<0.002 pF 

Bcsa 
connections 

9-, " 
2 

i 

+1a_ _ajigJ.+ 
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Type 
Filament 

data Application pp Voltages 
Resisters Currents (mA) Characteristic 

data 
Base 

connections 

OF 42 
Television 

pentode 
1' _ 1— 21 V 
/j = 0.1 A 

Wide band 
amplifier 

Va — 
170 \ 

Vgz = - 0 V 
Vit — —2 V 

/o = 10 
Ig = 2.3 

S = 8.5 mA/V 
R =0.3 MQ 
Cag1<o.0o5 pF 
Rev = 940 Q 

; 0o' 

' 
' 

UFM 11 
Tuning 

indicator 
and 

pentode 

j - 15 V 

IJ = 0.1 A 

L.F. amplifier+ tuning 
indicator 

Vb =Vt = 200 V 
Ra = 0.17 Mf 
RIIz = 0.5 MQ 

VIII = 
0/-11 V 

1, = 0.95/0.45 
/22 = 0.37/0.18 

« = 85/20° 
S = 95/12 

9
` O

t Vb =Vt= 100V 

R, = 0.17 MQ 1, = 0.50/0.24 
Rgz = 0.5 M52 IIIz = 0.18/0.08 
V21 = 0/-6 V 

a = 80/15° 
g = 75/9 

UL 41 
Output 
pentode 

V1= 45 V 
/1 = 0.1 A 

Class A 
outp°t amplifier 

V° = 165V 
VIIz = 165 V 
Ti VII,_ —9.5 t1
Rk = 1405 

la —
IIIz = 9 

S = 9.5 mA/V 

Ra =3k52Q 
WQ =9W 
W° = 4.5 W 

k
u°  no k9' 

- 

V° = 110 V 
VIIz = 110 V 
Vg, _ -5.9V 
Rk = 140Q 

S = 8.6 mA/V 
/a = 36 R; = 18 kQ 
/IIz = 6 R° = 3 kQ 

W, = 1.7W 

Va = 100 V 
Vgz = 100 V 
V21 = —5.3 V 
Rk = 140Q 

S = 8.5 mA/V 
la = 32.5 Rt = 18 kQ 
/gz = 5.5 Ra = 3 kQ 

W, = 1.35W 

Class AB 
push-pull 
amplifier 

Va = 165 , 

Rkz — ~05Q 

I° min= 2x54.5 
Jo m°x= 2x57 
122 min= 2x9 
/IIz max = 2X 17.5 

R.a = 3.6 kQ 
W, = 9W 

Va 
= loo 

V 
VBz = 100 V 
Rk = 70b 

ía m;n = 2X32.5 

/a max=2x34 
IIIz min= 2x 5.5 
IIIz max= 2 x 8 

Raa = 3.6 kQ 
W. =2.3W 

UM 4 
Tuning 

indicator 
with twa 
sensiti-
vities 

VI— 12.6V 
11 = 0.1 A 

Tuning 
indicator 
(sensitive 
section) 

V6= Vt= 200 V 
Ra = 1.0 M52 
V II = 0/- 4.2 V 

It = 1.4/1.8 a =90/5° 

ate] 

r  oO o 1

V6=Vt= 100 V 

Ra = 1.0 M52 
Vg = 0/-2.5 V 

It = 0.40/0.52 « = 90/5° 

Tuning 
indicator 

(insensitive 
section) 

V6=Vt= 200V
Ra' = 1.0 M52 
V8 = 0/-12.5 V 

It = 1.4/2.0 a' = 90/5° 

V6=V(= 100 vV

RO'= 1.0 MQ 
VII = 0/-8V 

It = 0.40, 0.61 «' = 90/5° 
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Type Filament 
data Application Voltages I 

Resi ata stors Currents (mA) Characteristic 
d 

Rase 
connections 

UY 1(N) 
Half 
wave 

rectifier 

VJ= 50V 
IJ = 0.1 A Rectifier 

Vi = 250 Vg 
= 127Vejj 

- 

V = 250Vejj 

Vi = 250 Vell 

lo= max 140 
= max 140 

Ri = min 175 Q 
= OQ 

Chu . max 60µF 

, a a 
am4 so 
k 

UY 11 
Half 
wave 

rectifier 

VJ= 50V 
/1 = 0.1 A Rectifier lo= max 140 

/o max 140 

Rr=min 175 S2 
Cli/r= max 60µF 

, 
' '• 

UY 21 
Half 
wave 

rectifier 

Vj= 50 V 
IJ = 0.1 A 

Rectifier 
Rt=min 175 S2 
Chu= max 60µF 

00 0o a 

a a 4 a k 
~ o 

UY 41 

wave 
rectifier 

V1= 31 V 
11 = 0.1 A 

V -- 220 Vell 
Rectifier = 127 VeJJ 

lo= max 100 
= max 100 

Rt= min 160 Q 
= 0.12 

CJilf = max 50µF 

ie
Half 

 a o 
a o0 o a 

, -r 

UY42 
Ifaif w. ,. 

rectifier 

V7= 31 V
/1=0.1A 

Rectifer V,= max 1 10 Vell la= max 100 I CJiu= max 50µF 
~ 

• : , , ,: r 
,-, 

328 
Gasfilled 
full wave 
rectifier 

V = 1 $5V 
II = 2.8A 

Rectifier 
for battery 

chargers 

V = 
' r 

max 2><28   V ell 

Varc=  7 V 
_ Jo max 1300 

' 
a • a• 

r 

329 
Current 
regulator 

Current 
regulator

rr+rE . 
Vron:. = 10-30 V 
rt or ry: 

Vrontr = 5-15 V 

I —reY 
t 

367 
Gasfilled 
full wave 
rectifier 

VJ-1.85V 

If = 8 A 
Rectifier 

f ychargers 

yt, = 
max 2x45 VeJI 

Vac 8 V

to = max 6000 

r r 

451 
Gasfilled 
full wave 
rectifier 

I . er V =1 85V 

IJ = 2.8 A 
Rectifi 

for battery 
chargers 

Vt,
max 2x 16 VeJI 

Varc = 6 V 

to = max 1300 a • • • a' 

' 

452 
Current 

regulator 

Current 
regulator 

rl r? 
7-20 V Vcononer—

r l  Or r 2 : 

Veontr= 3.5-10 V 

/ e = 1150 r y 

Gasfilled V 1.85A 
full wave I J= 2.8A 
rectifier 

Reattatter Vtr= max 160 Ve/ 
for battery Varc — 7 V 
chargers 

to — max 100 • 

~ 

1010 
Gasfilled VJ=1.85V 

full wave IJ = 3.5A 
rectifier 

Vtr = r 
battery 

f 
chargersy max 2X60 VeJI 

Varc — 8 V 
/o — max 1300

' 
a~a 
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Type Filament
data Application pp Voltages 

Resistors Currents (mA) Characteristic 
data 

Base 
connections 

RelUllCe 
tube 

Resistor 

Resistor 

Vcontr=20-130V 
r2 + r3 : 
Vcontr = 525V 

Ireg = 1 .0-240
r2 + r3 : 
Ireg = 7:0-1; 00 

' a 

1111 
Resistance 

tube 

rt • 
Veont, = 10-80 V 
r2 + r3 : 
Veonn = 2-12 V 

rt ' 
1 reg = 600 
r2 + r3 : 
beg = 2000 

b 

a 
"r 'c' 

1119 
Gasfilled 
full wave 
rectifier 

Vf =1.f5V 
Ti = 5.5 A 

Rectifier for 
batterychargers 

Vtr = 
max   x 45VrJj 

Varc = 9 V 
!a = max 3000 

' 
a 

f 

1173 
Gasfilled 
half wave VJ = 1.92V Industrial rectifier 1 = 12 A rectifier with J 
auxiliary 
ignition 

Vtr=max 220 Ve+J 
Varc 
Vaux. = 45V 

jo = max 4000 12 V / = 10 aux. 

, O 
r 

1331 Current 
Current regulator 

regulator 
Veonu = 1.3-40 V Ireg = 1450 

1561 

wave
rectifier 

= VJ 4 V 
If = 2 A Rectifier 

Vtr= 2x500 Vep 
= 2 x 400 VeJ1 
= 2x300 Vejf 

lo= max 120 
= max 140 
= max 160

CJift <60 pFRe = min 50 QFull Cjift > 60 µF 
Rt =mart IOOQ r 

1805 Wave 
rectifier 

VJ= 4 V 
IJ = 1 A Rectifier Vtr= 2 x 500 Veil 

= 2x300 Veil= 
lo= max 60 

max 100
t I

1832 
Full 
wave 

rectifier 

Vj = 4 V 
JJ = 1.3 A Rectifier Vtr= 700 Veil 

= 800 VeJJ 
/a max 120
= max 100 

r 

1875 
Half 
wave

rectifier 

V,= 4V 
If = 2.3A I Rectifier Vn= 5000 Veil I Io= max5 

CJift=max05µF 

Rt =min lO kQ 
t5%I 

v o 
0 

t 

1876 
Half VJ= 4V 
wave /J = 0.3 A 

rectifier 

I 
Rectifier Vir= 850 Vejj Io= max5 

r r 
v ma 
0 

1877 
wHalf Vf 

ave 
11=_ 

= 4VA 
rectifier 

Rectifier 

Current 
regulator 

I Vtr= 5000 Veil I o= maxi 

I 
Vcontr = 30-8OV Ireg= 100 

!t Rftft= ma 
O 

rt j F °o ° 

1904 
Current 
regulator e 
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Type Filament 
data Application Voltages 

Resistors Currents (mA) Characteristic 
data 

Bass 
connections 

1910 
Current 

regulator 

Current 
regulator Vconn= 5-15 V Ireg = 1400 

1927 
Current 

regulator 

Current 
regulator Vaanrr=40-120V Ireg = 180 

1928 
Current 

regulator 

Current 
regulator Veantr=80-240V Ireg = 180 

1941 
Current 

regulator 

Current 
regulator Vcontr=80-200V I,eg = 300 

1945 
Resistance 

tube 
Resistor Vrantr=80-120V Ireg = 275 

4060 
Triode 

Vi= 0.7V 
If = 0.6A 

Typical 
cha racte ri.. tics 

Va =4V 
Vg =-2.5V I s < 10-tt S = 0.028mA V 

µ = 0.5 aprox. 

D 

4606 
4607 
4609 1 See repeater valves page 62. 

4610 
H.F. 

Tetrode 

4613 
Output 
triode 

4614 
Triode 

Vj= 4V 
Ij = 1.OA 

Typical 
characteristics 

Va = 
VB5= 
Vg,_ 

200 V 
100 V 

—1.3 V 

Vj = 4 V 
Ij = 1.0 A 

Class A 
output 

amrlifier 

Va = 
V5 = 

500V 
—68V 

Vj=4V Typical Va = 200V 
Ij = 1.OA characteristics Vg = —16V 

I Q
Ig2 

= 1.5 
= 0.6 

S = 0.9 mAIV 
R; = 0.8 MQ 
Cagt<0.005 pF 

Cl 

r a 

ya 

la = 24 
R; = 
Ra= 
WO= 
W0 = 

3 
k'Q 

11.5kQ 
12W 
5.3W 

C 

la =12 
S = 
R; = 
µ = 

1.3 mA/V 
7 k2 

9 
4 

km 

4617 See repeater valves page 62. 

4623 
Television 

diode 

V1= 6.3 V 
I1 =0.15A Detector 

see 
page 61 
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Type Filament
data Application pp Voltages 

Resistors Currents (mA) Characteristic 
data 

Base 
connections 

4624 
Output 
triode 

vj = 7.2V 
Ij = 1.1 A 

Class A 
outP u

amp) f er 

Va = 800V 
VII = —90V 

I = 35
° 

S = 2,3 mAJV 
R; = 11 k
Ra = I 1 k52 
µ = 7 
Wo = 32 W 
W. =9W 

' 

4630 
4631 } See repeater valves page 62. 

4636 

preamplif 
pentode  

er. 

_ 
f j = 1.1 A characterisltics 

Va = 200V 
V22 =

V2I = 

100 
—2 

V 122 = 1.2 

S = 2.3 mA/V 
p

CO21 <0.006 pF 

o ~+ 
Dt 

o, ° kM1ga 

4641 

Ot utpuode 

Vj = 4V 
Ij = 2.1 A 

Typical 
characteristics 

Va = 1500 V 
VIII = —140 V 

I  = 15 S =2 Q
R = 4.6 

k6k
52 

1~0 
= NWo — ~5 W 

4646 
Half Half 
wave 

rectifier 

I 
= 
j= 4 3 

If 
A Rectifier Ver=max1000Vejj to = max75 

o

4650
Output 
~i ae

 _ 
I j — . 20 A j 

Class A 
output 

amplifier 

Va = 550 V _ 
V82 = 200V 1° 14 V21 = —30 V $2 = . 

S =3.2 mA/V 
Ri = 30 kS2 
Ra = 12 k52 
W° = 25W 
Wo =12W 

r
° 

o • o a 
° 
' 

46 52/ 
46 

1

casfilled 
full wave 
rectifier 

Vj = 4 V 
If = 2.4 A Rectif ier 

Ver =2 x 500 Vejj 
Varc=max 15 V IO — "1°x 

125

Ri min =20052 
Cjjitmax= 64 µ F 
RL min =150
Cliitmax= 32 µL 

F 
Rt min =10052 
Cjprmax= 16 µ F 

f

4654 
Output 
pentode 

~. =6.3V 
1 = 1.35A 

Class A 

output 
amplifier 

Va = 250 V 
V22 = 275 V 
Rk = 17552 

L = 72lie = 8

S = 8.5 mA/V 
Rj = 22 k52 
Ra = 3.5 kQ 
Wa = 18W
W. =8.6W x~oao Da 

q' Ga o 
q g1 

Class AB 
push ) 
amplifier 

V6 = 375 V 
R221)= 500 Q 
Rk = 195 52 

Ia mja = 2 x 53 
1 ° max = 2 X 67 
182 mia =  2x6.5 
1g2 max=2X16 

Raa = 5 k52 
W. = 26 W 

1) Common screen grid resistor. 
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Type Filamentto Application data VoltagesResistors Currents (mA) Characteristic 
data 

i3ase 
connections 

4657 
Pre- 

amplifier 
triode 

Vj= 4V Typical 

Ij = 1.0 A characteristics

Va =200V 
Vg = -1.5 V 

I = 1
° 

S = 2.2 mA/V 
R1 = 45 kQ 
µ = 99
C°81 <3 pF 

+ 
9 , 

f 

4662 
Neon 

tuning 
indicator 

Tuning 
indicator 

Striking Voltage 
on auxiliary 

anode 
= 165-190 V 

Operating Voltage 
on principal anode 
= 150-170 V 

/°1 = 2 
Ia2= 0.04-0.05 

s 

a~k 

4671/ 
E1C 
Acorn 
triode 

for U.H.F. 

Vj = 6.3 V 
I j = 150mA 

Typical 
characteristics 

V° = 180V 
V2 = —5 V la = 4.5 

S = 2 rr1A/V 
Ri = 12.5 k51 
µ = 25 

see 
page 61 

4672/ 
E1F 
Acorn 

pentode 
for U.H.F. 

Vj= 6.3 V 
I = 150mA j

H.F. 
amplifier 

V° 
= 250 V 

Vat = 100 V
Val = —3 V 

I 
]a = 0 

= 2 
82 7 

S = 1.4 A V m 
Ri = 1.5 M 
Cag 1 <0.007 pF 

see 
page 61 

4673 
H.F. 

pentode 

Vj= 4V 
Ij == 1.35A 

Vj = 4V 
Ij=235mA 

H.F. 
amplifier 

V° =250V 
Vat = 200 V 
V81 = -2.5 V 

 I =8 ° 
' 22 = 1.5

1.5 M52
C 160.012 F p " o a

4675 
Acorn 
triode 

Typical 
characteristics 

Va _ 
— 180 VVg -SV Ia = 4.5 

S = 2 mA/V 
Ri =12.5 kQ 
µ =25 

see 

page 61 

4676 
Acorn 

pentode 

Vi = 4 V 
1j-235mA 

H.F. 
amplifier 

Va = 250 V 
VII = 100 V
V21 _ -3V 

I = 2

122 = 0.7 
S =,1.4 mA V 
Ri = 1.5 M 
Cag, 60.007 pF 

see 
page 61 

4682 
output 

I pentoe d

Vj=4V 
1j = 1 0 A 

Class AB 
push-pull 
amplifier 

Va = 375 V 
V22 = 250 V 
Rh = 5405 

in I° o.x = 2X29 ama
Ig2min = 2x3.5 
Ig2max=2X4 

Raa = 15 kQ 
W. = 14W 

kgtovo~' 
~a o 

92 

Class B 
push-pull 
amplifier 

Va =375V 
V22 = 250 V 
Vg, _ —32 V 

 'a min = 2 X 20 
ía max = 2X 45 
IP2min = 2x3 

Igsmax = 2x5.5 

Raa = 9 kQ 
Wa = 19W 

4683 

triode 

Vj= 4V 
Ij =0.95A 

Class AB 
amplifier)

= 350 V 
Rk = 850Q 

I a mm n = 2x 43 
lamas = 2x46 

Raa = 8 kQ 
W. = 15.6W oovor r 

Cla sPBl 
amplifier 

Va = 350V 
Vg = —75 V 

]a min = 2X35 
l a max = 2X 70 

Raa = 5 kQpus
Wo = 20 W 

~a o 
q 
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Type 
Filament Application Volages

Resistors 
Currents (mA) 

acterChar
data

'stir 
conn ctions 

4684 
Output 
pentode 

~~= 1.75A 
Class AB 
amplifier 

Va = 375 V 

R 
2 

= 1425 k 

la mm n = 2x24 

6z m;n = 2 x 3 2 
122 max— 2x5.3 

Raa = 13 k.Q 

W = 12 W
° 

5~o0 Dp 

9' a? 

4686 
Caslilled 

triode 

V1= 4V 
Jj = 1.2A 

Time base 
generator 

Va peak = 
max 350V 

Varc = 17V 
Vjk peak = 

max 100 V 1 

la peak = 300 
la average = 3 
18 peak = 1.4 

Control ratio
= 20 

fmax =  50 kc/s 

q

a ~° 

4688 
Output 

V/— 4V 
1 = 2 A 

pentode 

Class AB 
push-pull 
amplifier 

Va = 375V 
V82 = 275 V 

= Rk 16552 

!° min = 2x48 
1a max = 2x6 
182 min = 2x5 
182 max= 2x9 

Raa = 6.5 k52 
W° = 28.5W 

k,q~0000
a° 

~0 0 
qr qa 

4689 Class AB Vj=6.3V 
Output Ij =1.35A amplifierpush-pul) 
pentode 

Va = 375 V _ 
Rk = 1655 

la min = 2 X 48 
l a max=2x62 
182 min = 2x5 
182 max=  2X9 

~ 
Raa=6.5kS2 

Wa = 28.5W
°.,~ o v 0 ° 

qa 

4690 
Gasfilled 

triode trio 

_ 4 V h~= 13A 
Time base 
generator 

Va peak = 

c 

max 500V 
Var 

50V
!a peak = 50 
Ia average= 

max

a, l0 

1 
Control ratio 

5fmax=150kc/s 

av 

0 

4694 

Output de 

V _ f— 6.3 V 
If = 0.9 A 

Class AB Va = 375 V 
push-pull V = 250 V 
amplifier R- —_ l ~t5Q k 

Ia min = 2X24 
/° max = 2X30 
182 mm n = 2x2.5 
182max = 2X5 

Raa = 13 kQ
Wa = 12W 

S = 1.7 mAIV 
R• 52 t = 0.6 M 
Capl<O.007pF 

S = 17 mA/V 
R; = 50 k52
CaBt<0O06 pF . 

,q,aQoo

9' 9 

a Lee e 61 page g 

r 
~q, 

k2 o ' 
qa 

4695 
Acorn 

variable 
mu 

pentode 

j 
6.3 V = 

f 150mA 
H.F.

250V 

amplifier 
V22 = 100 V 
V81 = —3V 

Ia 
= 6.7182 = 2,7

4696 
Secondary 
emission 
tetrode 

VI = 6.3 V 
!7 = 0.6A 

Typical 
characteristics

Va = 250 V 
V82 = 150 V
VR1 = —2.5 V 
Vk2 = 150 V 

I = 8 
122 = 0.45 
Ik = .~ 5 

4699 
Output 
pentode 

Vj = 63v 
II = 1.5 A 

Class A 
output 

amplifier 

va = 250 V 
V82 = 250 V 
Rk = 90I 

la = 72182 = 8 

S = 14.5 mAIV 
Ri = 20 kQ 
Ra = 3.5 kQ 
Wa = 18W 
Wa = 8W

g~ q2

Class AB 
push-pull 
amplifier 

Vb = 375 V 
R 221) = 7005 
Rk = 1255 

Ia mm n = 2 x 52 
I a max = 2xf.4 
182 min= 2x6.5 
]po max= 2 X 17 

Raa = 6 kQ 
W. = 27.5W 

t) Common screen grid resistor. 
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Connections of valves without base 

a 
a a 

k,f 

EY51 

f 

EA 
4623 

50 

 b ~ 

f'O .a Oo 

EIC 
4671 
4675 

f glmsf f ,O 

E l 
4672 
4676 
4695 

F 

g3 a

DIF 
D 2 F 

THERMOCOUPLES 

1 he deviation of 
E.M.F. of the instrument Continuous Brief 

approx. varies propor- load with overload Resistance Resistance 
12 mV tionably with the current with current of of 

with current square of the through through heater thermocouph 
Type through current to a heater up heater up (approx.) (approx). 

heater of: maximum to: to: 
error of 2% 

up _ to: 

(mA) (mA) (mA) (mA) (Q) (Q) 

TH 1 10 5 15 20 75 55 

TH 2 20 10 30 40 23 3.0 

TH 3 40 20 75 100 7.3 30 

TH 4 100 50 150 200 2.2 30 

TH 5 200 100 300 350 1.1 3.0 

"A" base Base connections for all the thermocouples mentioned above. 
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REPEATER VALVES 

Typo Filament 
data Application Voltages 

Resistors Currents (mA~ Characteristic 
data 

Base 
connections 

4606 
T. i, dr 

V1= 4.5 V 
Ij = 1.0 A 

Va 
Pre-amplifier Ra 

YS

= 130 V 
= 6 kS2 
= —9 V 

1a = 8-5 S = 1.0 mA/V 
R; = 5.5k Q 
g = 1.1 N 
Wa = 12W

, 

4607 
Triode 

Vj= 2.1 V 
Ij = 1.0 A Pre-amplifier 

Va Ra
VS 

= 130 V 
= 0.61VIS2 

ía = 0.7 S = 0.5 mA/V 
R; = 60 k52 
 

= 
=3.3N 

Wa  1.1 W 

4609 
Triode 

Vj= 42 V 
Ij = 0 25A Pre

-amplifier 

Va
Ra
Va

= 130V 
= 6 5 V
= 

I a = 8
S = 2.3 mA/V 
R; = 4.8 k52 
g = 1.8N 
Wa = 1.2 W 

4617 
Triode 

Vj= 4 0 V 
J = 0.25A 

Pre-amplifier 
Va
Ra 
Vg

—130V  I a
= 2.2kQ 
=-8V 

= 25 S = 3 mA/V 
R; = 2.2 k52 
g
Wa = 3.3 W 

Output 
amplifier 

Va
Vg

I 

=130V 
= —8V 

Ia =25 S = 3 mA/V 
R; = 2.2 kQ 
Ra = 2.2 kQ 
Wa = 3.3 W 
Wa =0.2W
drat < 10% 

4630 
Triode 

Vj= 42 V Va 
Ij = 

0.25A Pre-amplifier R a

VS

= 130 V 
= 6k 52 
=-8.4V 

ía S = 1.3 mA/V = 8.5 R; = 5.5 k52 
 Wa

, 

4631 Vj= 2 V 
Triode If = 0.25A Pre-amplifier 

Va 
Ra
VS

e 130 V 
= 0.6552 
=-1.5V 

I a =0.7

g =3.24N 
Wa =

18004 
triode 

Vj= 4 4 V 
Ij = 0.97A 

 Output

Va
V2

= 130 V 
=-25V 

I a =22 S = 1.0 mA/V 
 R; = 2.3 k52 

Ra = 2.1 kQ 
Wa = 3.5W 
W0 =0.2W 
dtot < 5% 

, 

, 

18013 
Pentode Vj= 4 V 

Ij = 1.3 A 

Pre-amplifier 

Va
Ra 
V82 
Rk 

=200V 
= 20 k52 
= 200 V 
=26512 

Ia 

182

=8 S ea5mAJV
R; = 1 MS2 

= 1.5 g = 4.5 N 
Wa = 1.8 W

m 
9a 000 

R 0 0 
' '' 

a 

9' 

Output 
amplifier 

Va 
V52 
Rk 

= 200 V 

=200V 
= 265 12

ía 
I,. 

= 8 

=1.5 
S= 5 mA 
R; = 1 M S) 
Ra = 30 kS2 
Wa = 1.8W 
W0 = 0.1 W 
drat <5% 
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Type Filament 
data Application Voltages 

Resistors Currents (mA) Characteristic 
data 

Base 
connections 

18014 
Pentode 

Vj= 4 V 
Ii = 1.6A 

Pre-amplifier 

Va 
Ra 

Rk 

= 200V 
=8kQ 

=125 Q 

Output 
amplifier 

Va

Rk 

= 200V 

=125 Q 

V 125V 
Pre-amplifier Rua

V82
 16kQ 

= 125V 
Rk =440Q 

18015 Vj= 21 V 
Pentode Ij=285mA Va = 125V 

Vn =125V 
Output 
amplifier 

Rk =200Q 

Va =125V 
Pre-amp!ifier Ra

V,2
=33kQ 
=I25V 

Rk =115Q 

18016 V1=21 V 
Pentode /1=335mA Va =125V 

V,2 =125V 
Output 

amplifier 
Rk =115Q 

Va = 210V 
Pre-amplifier Ra = 20 kQ 

Rk =1850 Q 

18040 Vj= 18V 
Pentode Ij=270mA Va =210V 

Output 
amplifier 

Rk =120Q 

la 

IFs 

= 35 

= 4.6 

S = 8 mAIV 
R; = 50 k.Q 
g =4N 
Wa =7W 

=35 
=46 

S = 8 mAIV 
R; =50kQ 
Ra =8kQ 
Wa = 7W 
Wo =08W 
dtot < 3% 

93 0 91 

r 

9. 

=4.5 

= 1.3 

S = 5.5 mAIV 
R; =0.55MQ 
g =435N 
Wa = 1.2W 

=8 
=2.5 

ía 

IB2 

S = 8 3 mAIV 
R; =035MQ 
Ra = 30 kQ 
Wa = 1.2W 
Wo =0.1W 
dtot <5% 

92 

9r 

a 

93ia 

= 48 

= 9.5 

S = 9 mA/V 
R; = 16.5 kQ 
g =3.15N 
Wa = 5.6W 

= 48 
= 9.5 

S = 9 mAIV 
R; = 165kQ 
Ra =3.3kQ 
Wa = 5.6W 
Wo =08W 
trot <3% 

la
I12 

=15 

=4 

=20 
=53 

S = 10 mAJV 
R; =0.3MQ 
g =5.15N 
Wa =4.5W 

S = 11 mAIV 
R; =0.25MQ 
Ra = 15 kQ 
Wa =4.5W 
W. =2.1W 
dtot <20% 

, 

, 

9,

.3 



HIGH VACUUM CATHODE-RAY 

Type 

Properties 
of the screens 

Deflection system 

Heater characteristic: Operating 

I 

lndir. 

Colour 
Max. 
diam. 
(mm) 

Filament 
voltage 

Vf 
(u) 

Filament 
current 

If 
(A) 

Voltage 
on 2nd 
anode 
Vat (V ) 

Voltage 
on 1st 
anode 

Vag (V)

MW 6-2 
for projec.ion 

White 70.5 Double magnetic 6.3 0.75 - 25000 

I MW 22-5 White 231 Double magnetic 6.3 0.6 7000 250 

MW 22-7 White 231 Double magnetic 6.3 0.6 7000 200 

MW 22-14 White 231 Double magnetic 6.3 0.30 7000 160 

MW 31-6 White 308 Double magnetic 6.3 0.6 7000 250 

MW 31.7 White 308 Double magnetic 6.3 0.6 7000 200 

MW 31-14 White 308 Double magnetic 6.3 0.30 7000 250 

r) Expressed in cm deflection per cm coil width per gauss of mean field strength. 
s) The number of ampere turns required for the magnetic concentration amounts to about 550-750 when a coil without iron casing i 

used. 
a) The number of ampere turns required for the magnetic concentration amounts to about 850 when a coil without iron casing is used 
') See remarks on page 68 
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TUBES FOR TELEVISION RECEIVERS 
(..apaLitan e Overall length characteristics 

Focusing 

of the 
grid to 

all other 

excl. pins 

Base Max. 
neg. grid 

bias 
Sensi- 
tivity 

elec- 
trodes 

Max. Min. connections Type 

Vg 
(V) 

N' 
) ( F) (mm) (mm) 

-904) magn 8) 8.7 268 256 ,~, MW 6-2 
for projection 

Spark [rap 

—200 0.076 magn?) I 376 368 " ° ° 
a 

0 
q a 

MW 22-5 

9 x~fap 

—200 0.076 magn.') 8 363 354 om o c 
0

MW 22-7 
9 

9 w ga 

—200 0.076 magn?) 8 363 354 ' o0 o'' MW 22-14 

—200 0.1 magn.') 12 465 455 

+ ~ 9 

a~ 

kpODp
a a 

MW 31-6 
0 0 
9 r 

9 w Qap 

-200 0.1 magn') 8 452 441 om o0 
MW 31-7 

9 

9 k ~~ 

—200 0.1 magn') 7 452 441 ' c ° " MW 31-14 
°9 

D 

o 
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HIGH-VACUUM CATHODE-RAY 

T e yp 

Properties 
of the screens 

Deflection system 

Heater 
charact. Operating 
Indir. 

Colour 
Max. 
diam. 
(mm) 

Fila- 
ment 

voltage 

Vf 
M 

Fila- 
ment 

current 

If 
(A) 

Voltage Voltage 
on the on the 

3rd 2nd 
anode anode 

Vca (V) Vat (V) 

Voltage 
on the 

1st 
anode 

Val (V) 

DB 7-1 
DG 7-1 

Blue 
Green 71

Double electrostatic, 
symmetrical 

4.0 1.0 - 800 150-350 

DB 7-2 Blue 
DG 7.2 Green 

71 
Double electrostatic, 
Pair of plates D lD2' 

asymmetrical') 
4.0 1.0 - 800 150-350 

DB 7-3 

DG 7-3 

DR 7-3 

Blue 

Green 

Long 
Persistent 

71 Double electrostatic, 
symmetrical 

6.3 0.4 - 800 200-300 

DB 7-4 

DG 7-4 

DR 7-4 

Blue 

Green 

Long 
Persistent 

71 
Double electrostatic, 
Pair of plates D2D2 

asymmetrical')

6.3 0.4 - 800 200- 300

DB 9-3 
DG 9-3 
DN 9.3 

Blue 
Green 

Persistent 

98 Double electrostatic, 
Pair of plates D2D2 

asymmetrical') 

4.0 1 - 1000 200-400 

DB 9-4 
DG 9-4 
DN 9-4 

Blue 
Green 

Persistent 

98 Double electrostatic 
symmetrical 

4.0 1 - 1000 200-400 

1) See remarks on page 68. 
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TUBES FOR OSCILLOGRAPHS 

characteristics Capacitances 

Base 

Overall length 
excl. pins 

Max. 
of de- of de- 

nr d g 
Sensi- 
tivrty 

Sensi- 
tivity 

of 
grid 

fleeting fleeting connections Type 

bias plates plates 
max. mm. 

Vg Nl Ni Cg CD1Di CDZDa (mm) (mm) 
(V) (mm/V) mm/V) ( f) F) ( F) 

DB 7-1 
—30 0.22 0.14 7 0.7 0.85 

0 
°. , ;' 
.o 

163 151 
DG 7-1 

0 •2 
02 

/.k 

DB 7-2 
-30 0.22 0.14 7 0.65 2.5 0r o ¢paf 163 151

01 
 

DG 7-2 
,7 

DB 7-3 
01 01•

—50 0.26 0.16 9 0.6 0.6 a O' 
e ~ 0 07• 

145 139 DG 7-3
07 

Y a! 

DR 7.3 

DB 7-4 

-50 0.26 0.16 9 0.5 0.8 01 01' .7 uo
145 139 DG 7-4 

1 o OT 

°J DR 7-4 

DB 9-3 
-40 0.40 0.31 8 1.1 1.4 °°' , 102

of ' e: 
02 Oa' 

327 312 DG 9-3 

DN 9-3 

DB 9-4 
07 

—40 0.40 0.31 8 1.1 1.3  .  327 
of 

°z '2' 

312 DG 9.4 

DN 9-4 
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Type 

Properties 
of the screens 

Deflection system 

Heater charact. 
Operating 

jndtr. 

Colour 
Max. 
diam. 
(mm) 

Fila- 
ment 

voltage 

Vf 
(V) 

Fila- 
ment 

current 

If 
(A) 

Voltage 
on the 

3rd 
anode 

Va3
(V) 

Voltage 
on the 

2nd 
anode 

Vat
(V) 

Voltage 
on the 

1st 
anode 

Val
I (V) 

DB 9-5 

DG 9-5 

DN 9-5 

Blue 

Green 

Persistent 

98 
Double electrostatic, 

with accelerating 
anode: Pair of plates 
D2Da asymmetrical 

4.0 1 5000 1000 230-430 

DB 16-1 

DG 16-1 

DN 16-1 

Blue 

Green 

Persistent 

167 Double electrostatic, 
symmetrical 4.0 1 — 2000 350-500 

DB 16-2 

DG 16-2 

IDN 16-2 

Blue 

Green 

Persistent 

167 Double electrostatic, 
symmetrical 4.0 1 — 2000 350-500 

REMARKS 

The max. negative grid bias Vg given in the tables is the grid voltage necessary for suppression of 
the electron ray. The light-intensity of the spot can be adjusted with the aid of the grid voltage; 
it must be borne in mind however that the grid voltage must never be positive. An asymmetrical pair 
of plates D2D2' permits of asymmetrical control when using a simple time-base generator or amplifier. 
The plate D2 may then be connected to the asymmetrical time base or to the output voltage of the 
amplifier 
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characteristics Capacitances 

Base 
connections 

Overall length 
excl. pins 

Type 
Max. 
neg. Sensi- 
grid tivity 
bias 

Vg NI
(V) (mm/V) 

Sensi- 
tivity 

N2
(mm/V) 

of 
grid 

Cg 
(pF) 

of de- 
flecting 
plates 

CD,DI' 
(pF) 

of de- 
flecting 
plates 

CD2D2 
( 

max. 

(mm) 

min. 

(mm) 

—40 0.18 0.15 7 1.5 2.0 °' •` 
a °a• 

327 312 

DB 9-5 

DG 9-5 I 
DN 9-5 

—40 0.25 0.17 9.5 1.2 2 

,a 
°  f 

° ~ of fk 

°' 

440 415 

DB 16-1 

DG 16-1 

DN 16-1 

-40 0.25 0.17 7.3 2.1 2.7 

a na °s 
Da,op1 °i °T 

°'a o~g 
k~ 

450 425 

DB 16-2 

DG 16-2 

DN 16-2 
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VOLTAGE STABILIZING TUBES 

Type 

Operating 
voltage 

at stated 
quiescent 
current 

(V) 

Maximum 
starting g 
voltage 

(V) 

Quiescent Q 
current 

(mA) 

Upper 
current 

limit 
for sta- 
bilisation 

(mA) 

Lower 
current 

limit 
for sta- 
bilisation 

(mA) 

Limit 

value 
of the 
A.C. 

resistance 

(S)) 

Base 
connections 

4357 85-100 125 20 40 10 75 

a 

k 

4687 85-100 115 20 40 10 250 w oa o 

7475 90-110 140 4 8 1 700 (0 1• 

13201 90-110 140 100 200 15 90 k,~a 

100E1 90-105 140 125 200 50 30

150A1 150-170 205 4 8 1 1140 
O4 a° 

0 O. 

150O1 146-166 205 20 40 5 200
0O 

VOLTAGE REFERENCE TUBE 
k 

85A11) 83-87 125 4 8 I 430 , 
k 

) Voltage variation less than I V per 5000 operating hours. In general this variation is no more than a few tenths of a volt. 
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PHOTO-ELECTRIC CELLS 

Type Description 

Normal 
anode 
voltage 

Va 
(V) 

Sensi- 
tivity 

(µA/]m) 

Maxi- 
mum 
anode 
voltage 

Vamax 
(V) 

Maxi- 
mum 

cathode 
current 
density 
Iamax 
(µA) 

Mini- 
mum 
load 
resis- 
tance 

(Me) 

Anode- 
cathode 
capacity 

Cak 
(pF) 

Overall 
dimen-
sions 
excl. 
pins 

(mm) 

Base 
connections 

3510 
High-vacuum 

cell with 
potassium 
cathode 

100 31) 500 3 — 3 163x66 o o , 
o

3512 

High-vacuum
cell w 
caesumh 100 201) 
cathode 

500 5 - 3 120x58

3530 
Gas-filled cell 
with caesium 

cathode 
100 150 100 7.5 1 3 59x23 

k 

—s 

Gas-filled cell 
3533 with caesium 

cathode 
1002) 150 100 7.5 1 3.4 62x28 

° o°
0 '- 
a 

3534 

I 

Gas-filled cell 
with caesium 

cathode 
903) 150 90 7.5 1 5 89x30 ° 

° 

3537 
Gas-filled cell 
with caesium 100 

cathode
150 100 7.5 1 2.5 43x23 

pa 

3538 
Gas-filled cell 
with caesium 

cathode 
100 150 100 7.5 1 2.5 56x23 

3541 
Gas-filled cell 
with caesium 

cathode 
100 150 100 7.5 1 3.4 62 x 28 -° - 

k o O 
O 

3543 
Gas-filled cell 
with caesium 

cathode 
90 150 90 6 I 0.5 32x 17 no base 

3546 
Gas-filled cell 
with caesium ium 

cathode 
90 150 90 7.5 1 2.5 55x17 

O
k 

The ambient temperature for all PHILIPS photo-electric cells is max. 50 C 

') Measured with a tungsten filament lamp. The temperature of the filament is 2600° K. the luminous flux (measured statically) 
being 0.1 lumen, for the others being 0.025 lumen. 

0) Type 3533 for Va = 140 V is called 3533 sp. 
8) Type 3534 for Va = 90 V is called 3534 sp. 

Direction of light. 
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RARE GAS CARTRIDGES 

T e YP 

Breakdown 
voltage 
limits EzY. 

Volt. 

Maximum load conditions in case 

A 
(continual) 

B 
(temporary) 

C 
(fuse) 

D 
(condenser) 

E (coil 
discharges) 

4370 80-120 60 6 W/50 mA 10 amps f. 3 sec. 10 amp 10 W-s. 200 000 

4378 80-120 60 6 W/50 mA 10 amps f. 3 sec. 10 amp 10 W-s. (10 W-s) or 

50 000 

(25 W-s) 

4369 150-200 110 6 W/50 mA 10 amps f. 3 sec. 10 amp 10 W-s. 50 000 

4371 150-200 110 3 W/25 mA 5 amps f. 3 sec. 6 amp 10 W-s. (10 W-s) 

4379 280-350 130 6 W/50 mA 10 amps f. 3 sec. 10 amp 10 W-s. 50 000 

4383 280-350 130 3 W/25 mA 5 amps f. 3 sec. 6 amp 10 W-s. (10 W-s) 

4372 280-350 250 3 W/25 mA 2.5 amps f. 1 sec. 10 amp 10 W-s. 

4397 400-500 200 6 W/25 mA 5 amps f. I sec. 10 amp 10 W-s. 

4380 280-350 250 3 W/15 mA 2.5 amps f. 1 sec. 6 amp 10 W-s. 

4390 700-850 300 20 W/60 mA 500 W-s. 

Min. Ext. Volt. 

A (continual) 

B (temporary) 

C (fuse) 

D (condenser) 

E (coil 
discharges) 

Lower limit of extinguishing voltage. This, and the breakdown-voltage limits are D.C. values. 

indicates the max. watts and the max. milliamps which the rare gas carry dges will carry con-
tinually. 

is the max. load in amps which the cartridge will carry for the time indicated. 

is the maximum rated value of the fuse which should be put in series with the cartridge if this 
has to be protected against destruction by a continuous discharge exceeding A. 

is the condenser discharge (in watts-sec.) which can pass repeatedly through the cartridge. 

is the number of times the cartridge can support a certain discharge of 10 and 25 watts-sec. res• 
pectively produced when the supply of energy to a coil with iron core is suddenly cut off (e.g. 
in magnetic brakes). 
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