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Introduction

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!/, x)



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 Second and Type of valve
third letters
A 4 volts A.C. A single diode
B double diode
c triode (with the exception
C 200 mA A.C. or D.C. of output triode)
output triode
E tetrode
D Battery up to 1.4 volts
pentode (with the excep-
F tion of the output pen-
tod
E 6.3 volts A.C. or ade)
6.3 volts car battery H hexode or heptode
K octode
K 2 volts battery L output pentode
M cathode-ray indicator
u 100 mA A.C. or D.C. P secondary emission
enneode
W half-wave gas-filled recti-
The type number of the fier
current stabilizers consists X
of one letter with a serial X i;iuel:.-wave gas-filled recti-
number. This letter indi-
cates the value of the re- half-wave high-vacuum
gulated current according Y rectifier
to the table above.
7 full-wave  high-vacuum
rectifier )

) The older obsolete types of valves are indicated with another type number system
(A 409, B 443 etc.)



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

Second letter

First number

Second number

Manner of deflec-
tion of the electron
ray

Colour of light spot
on screen, proper-
ties of screen

Diameter of screen

Serial number

static deflection

M = magnetic de-
flection in both
directions.

S = electrostatic

deflection only in
one direction;
deflection in the
other direction
can be effected
electro-
magnetically

D = double electro| B

= blue
= green

= screen of long
persistence

R = screen of very
long persistence

W = white

The diameter is
indicated in cm.

When a certain tube
is produced in a new
design it is given the
next serial number.
The first design is
numbered 1, the
second numbered 2
and so on.




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 — 8 mA
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

. : 57153 V and highest current of 200 mA,
L this being the first design of its type.




LIST OF SYMBOLS AND INDICATIONS USED

1. INDICATION OF THE ELECTRODES

ANOAEi: s 5 o 56 5% o % 5 6 B 8 B 5w A § 0 wabe 9 B U w sie B sl fa atie we a
Anode of adiode . . . v v v v v v i i it e e e e e e e e e e e e e e d
Deflection plates of cathode-ray tube . . . .. ... .. ... D
FHaiBent < « & o o o o oo m aie o oo o #h o o o1 6 io w9 68 simim s 8B e 4 B & f
GHid « & 5 5 5 6.5 58 Bmp s Boel s & 356 @ W §.6 & W 5 s e e 8 B N8 A e g
Cathode,, odel 2 sl B eole ol i) o bt K o Toe s St EE g e B el k
Secundary emission cathode . . . . . . . ... ... Lo oo k,
FIUuOreSCent SCIEEM « « o« o « « o o « o o o ¢ o o o o o s o o o o s s o o o o o l
Metallisation . . . . . & ¢« v v v i i e e e e e e e e e e e e e e e e e m
Inside Shield « : & o s 5 55 o515 8 5 & '@ 39 © 6% & 6.6 & 68 & e o s n 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 DY « i « o s 5 5.5 6 5. 6 5 6. 8.5 55 5 8 s 8 6 o6 6 s om e s W eaw D
for B triode DY o « v o s 1 5 6 0 58 5 50 5 3 v e s e e e sie e o 4 o we s T
foratetrode by . . . ¢ v ¢t v v o v b v st b e e e e e s e e e e e e s Q
for a pentode DY« « ¢« « o ot o ¢ o o 6 o6 s o s o v oo s e e e e oo P
for a hexode or heptode by . . . . . . . .. ... oo H

3. INDICATION OF THE VOLTAGES

Anode voltage . . . . v v i i it i e e e e e e e e e e e e e e e e Va
AT VOItAZE o o v 6 o o o 0.6 w5 s 5 6o 6 5 s 5 o v s b i e s s we w w0 e Ve
Supply voltage . . « « ¢« ¢ ¢ v o o v b e e s e b e e e e b e e e e e Vi
Range of current regulating tube . . . . . . . . ... .o e e Vcontr
Diode voltage . . . . v v v v v i i i e e e e e e e e e e e e e Vyq
Heating voltage. . . . . .« ¢ v v v v v v et e et e e oottt \'A
Voltage between filament and cathode . . . . . . . . . ¢ o v v v v v v v v Vi
Grid voltage . . . v v v v v v v i i e e e e e e e e e e e e e e e e Vg
Input alternating voltage. . . . . . v v« v v Lt it e b e e e e V;
Inverse voltage . . v v v ¢ v v v i i it e e e e e e e e e e e e e e e e e Vino
Voltage on fluorescent screen. . . « « v v o o v o o v v o v o0 0 0o oo .. A\
Output voltage . . . v v v v v v v v b e e e e e e e e e e e e s VvV, | .
Oscillator voltage. . . v v v v v v v v v e it e e e e e e e Vosc

Transformer voltage . . « . ¢ v v v v v v v v e v e b e e e e e e Vi



4. INDICATION OF THE CURRENTS

ANCOAE CULLENE « o v o s o s/ & a6 s 475 o 3 8 o 8 s s70l a6 o o 0 o oo o oo
Anode current without input signal (with push-pull circuits) . . . . . . ..
Anode current at full load (with push-pull circuits) . . . . ... ... ..
Diode CUITENt . . . v v v v v 6 o o o ¢ o o o o o o o o o s s o oo o e e e e
Filament CULTEnt . « « « oo o s s o o o 6 6 s s o 6 6 o s 60 05 06 64 60 o0
Grid ‘CULTENL o « o 5 sne 0,5 518 & 6o, o050 16 o5 jo @ a v alix e e e e e e eiie
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. . . . . . . . . . ¢ v v v ittt
Direct current supplied by a rectifying valve . . ... ... ... .....
Regulated current of a current-regulating tube . . . ... . ... .....
Saturation CUFLENt . s « s ¢ s o ¢ « s 6 & s 6 % 6 o s s.0io 6 s s o ¢ & o 5o s

5. INDICATION OF POWER

Maximum anode dissipation . . . . . . . . . . Lt L e e e e e
Maximum output POWEL . « « « v v v v v v v v o v vt e e e e e e e

6. INDICATION OF THE CAPACITANCES

Capacitance between anode and grid. . . . . . . ... ... ... ...,
Input capacitance of the filter behind a rectifying valve . . . . . .. ...

7. INDICATION OF THE RESISTANCES

External resistance in the anode circuit or optimum matching resistance .
Optimum matching resistance with push-pull amplifiers . . . . .. .. ..
Equivalent noise resistance . . « « ¢ ¢ ¢ v v v v e e e e e e e
External resistor in the grid circuit . . . . .. ... ... ... ..
Internal resistance : o ¢ w s sis o o6 v 5% 954 @ 0 § 6§ s s e s
Resistor in the cathode circuit . . . . . . . . . o 0o o0 o .
Protective resistor in anode lead of a rectifying valve . . . .. ... ...
8. INDICATION OF VARIOUS VALUES
Inner screening. « « ¢ v v v v v v v v bt e e e e e e e e e e e e e e e e
Mutual conductance . . . . . . . L ittt e e e e e e e e e e e e e e e
Conversion conductance « « « « v« v v v v et vt e e e e e e e e e e

Mutual conductance of oscillator triode et Vg = 0 V and Vosc = 0V . .

. ( anode current of fundamental frequencv)
Effective slope| = :
grid voltage of fundamental frequency

Amplification factor . . . . . . . L Lo o e e e e e e e e
Voltage amplification (=Vo:Vi). . . . . . . . .. .. .. o
Angle of the shadow sector of tuning indicator . . . . ... .. ... ...
DIHSLOTHON v % 4 1 o715 & o 5% @ $.60 % 5 (o & § 5 5 0E $hd @ B E A mE WS e e
Max. freQUENnCY « « « v v v v v v b e e e e e e e e e e e e e e e e e e e
Resonance wave length . . . . . . .. ... ... .. .. .0 .iiiee...

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



SURVEY OF THE MOST IMPORTANT «MINIWATT” 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 Type Replacement type
A 409* KBC | AZ 31 C/EM 2* EBC3 +EMI
A 415* KBC | AZ 41 CF I* EF 6
A 425* KBC 1 AZ 50 CF 2* EF 9
A 442* DF 21 CF 3* EF 9
AB [* AB 2 B 405* KL 4 CF 7* EF 6
AB 2 B 406* KL 4 CF 50
ABC 1 B 409* KL 4 CK 1* ECH 3
ABL | B 424* KBC | CL 1* EL. 2
AC 2* ABC | 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
AF 3 €Y 2
AF 7 CI* C38
AH 1* AK 2 Cc 2* C 10 DIF* none
AK [* AK 2 C 3* Cs8 D2F* none
AK 2 C 4* C 10 D 404* none
AL 1* 4682 C38 DA 50
AL 2* 4682 C 9* CcC10 DAC 21
AL 4 C10 DAC 25* DAC 21
AL 5* 4688 Cl2 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 I* EB 4 DB 7—1
AZ 1 CB 2* EB 4 DB 7—2
AZ 4 CBC 1* EBC 3 DB 7—3
AZ 11 CBL 1 DB 7—4
AZ 12 CC 2* EBC 3 DB 9—3

10



Type Replacement type 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 2

DG 7—2 EAF 411 | EAF 42 EL 2

DG 73 EAF 427) 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* 2x EL 2 or

DL 92 EC 80 2 x EL 42

DLL 21i EC 81 EM |

DN 7—1 ECC 40 EM 4

DN 7—2 ECF 1 EM 11* EM 4

DN 7—3 ECH 3 EM 34

DN 7—4 ECH 4 EQ 80

DN 9—3 ECH 11 EY |

DN 9—4 ECH 21 EY 51

DN 9—5 ECH 35 EZ 2

DN 16—1 ECH 41 EZ 3* AZ 1 or AZ 4

DN 16—2 ECH 42 EZ 4* AZ 4
ECL 11 EZ 11* EZ 2

E 406N* 4613 EE 50* EEP 1| EZ 12* AZ 4

E 408N* 4683 EEP 1 EZ 40

E 409* 4614 EF 5* EF 9 E1C/4671

E 424N* ABC 1 EF 6 E1F/4672

E 428* ABC 1 EF 8* EF 9

E 438* ABC 1 EF 9 F 410* 4641

E 442* AF 7 EF 11

E 442S* AF 7 EF 12 KB 2

E 443H* 4682, AL 4 EF 13* EF 11 KBC |

E 443N* 4682, 4688 EF 22 KC 1* KBC 1

1) If the EAF 41 1s 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 150A1 4630
KC 4* KBC 1 150CI1 4631
KCH 1* KK 2 1561 4632* none
KDD 1* DLL 21 1805 4636
KF 3 1832 4641
KF 4* KF 3 1875 4646
KK 2 1876 4650
KL 4 1877 4652/AX 1
KL 5* KL 4 1904H 4654K
1910 4654P
MW 6—2 1927 4657
MW 22—1* | MW 22—7 1928 4662
MW 22—3* | MW 22-—7 1941 4671/E1C
MW 22—5* | MW 22—7 1945 4672/E1F
MW 22—7 3510 4673
MW 31—5% | MW 31 —7 3512 4674
MW 31— 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 411 | UAF 42 4317* none 4689P
UAF 421Y) 4357* 4687 4690
UBC 41 4369 4694
UBF 11 4370 4695* none
UBL | 4371 4696* none
UBL 21 4372 4698* none
UCH 4 4376* none 4699
UCH 11 4377* none 7475
UCH 21 4378 7678* none
UCH 4l 4379 13201
UCH 42 4380 13202X
UCL 11 4383 18004
UF 9 4390 18013
UF 11 4397 18014
UF 21 4496* none 18015
UF 41 4606 18016
UF 42 4607 18040
UFM 11* none 4608* none 18500
UL 41 4609 18501
UM 4 4610*
UY 1 (N) 4613
Uy 11 4614
uyY 21* UY 1 (N) 4617
UY 41 4620* none
85A1 4623
100E1 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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Filament o Voltages Characteristi B
Type data Application Resistors Currents (mA) d:t: e conn:c'taions
A409 V=4V | Tyl |Va =150V|I, =3 S =09mANV c
Triode |If = 65mA chara};?eristics Ve =—9V & R: =10k ﬂn
po =9 :
A 415 [Vj= 4V Trial Ve = I50V[l, =3 S =15mAV A
Triode II = 85mA Chara{:i’erisﬁcs Vg = —45V Ri =10k g.
n = 15 7
Ad25 V=4V | Tyea  |Vo = 200V|L. =23 |5 =Llmav :
Triode [] = 65mA charai:feristics VR = =25V Ri =23k '.
w =25 ;
A 442 |V/=4V (Ve =20ViI =4 S =07mAV R
Tetrode Ij/: 60mA H.F. amplifier ng =100V Rl' =04 MQ gio o©)gz
21 =—]V Cag1< OOIPF ?
AB 1 Vi=4V Detector ‘: Pa
Double (/; = (0.65A| and A.V.C. "'d'
diode 2
! ol V 7 T4 -
AB 2 | Vl =4V Detector v
Double |[; = (.65A| and A.V.C. k,ma:
diode
d1
ABC 1 s
e, Vi=4V Tyica V. — 25 ., L5 S =20mA/V DTN
Id);odlll_ [f/: 0.65A charaf::)erisltics V‘ = ——(7)3 ! % Ri =135 k2 d : *
triode pr = 27 dvd >
ABL 1 e =mov|n =3% |5 =imAV
lgioaudblf Vi=4Y (;l::su? Vea =250V |z =4 R - 0k B e
c lj =24A ]l')f- V _—_—6V Ra — 7](.9 ale  <a
Fonseds TEROR =100 We =9W o
Pk * Wo =45W “
AC2 [Vj=4V | Tysical |Va = 250V|I. =6 S =25mAIV| Wi
Triode Iy = 0.65A chara}:,:l:eristics Ve =-—55V R =12k .
K 3 a0
o arnsick E S S
Frequency | Va =300V|l, =25 B
(cll::::j: szﬂ; e 733 Lis+g7=0.75 S =0.75mA/V
section) g1 T R'. =038 MQ 1 Q9
A(;H 1 Vi=4V Res+5 7= 20k 2 [ O
hode I =1A °".‘"
Oscillator Va =150V | I, =5 S i 20mA/V aid?
Sisin' | Riprgr=20kQ| fytgr=075 | R =65k

13




Fil t & )5 Velt. Characteristic Base
Type ‘ ld:xt!;en Application R:sisatierss Currents (mA) data connections
‘ ‘ 8 =6mMN
| Gma y, —movin —e |R=9EE20..
AD 1 V/: 4V amplifier Vg =—45V u/‘: = ]5W Q()(70""'
Oupse |f; = 0.95A Wo =42W '
Clan 88 |7, =250V | I, wig=2%60 | Rya=4k Q
i paurtsxpiil};xer Rk =375 Q Ia max— 2% 64 I’Vo =95W
AF 2 v, =200V|I, =42 S =25mAV a\L
Varisble /=Y | HE e LE e =100V | Ly =18 R =1AMQ | s(ong
R e n =—2V Cagi<0.006 pF "
AF3 | Vo =250V|I, =38 S =18mAlV| 102
Variable |/ =N | HE e lF |2 —100V|fp =26 |R =12MQ
perr:;‘;de d i V!l =-—3V Cag.<0 00 pF 2
Aqry Vo =250V|I, =3 S =21mAlV| «&H2
AF 1y —= AN | HE amplier | Vee =100V Ty =11 |R =2MQ | oo o
Pemede, (f = Nt n  =—2V Cag1<0.003 pF 5
| Ve =20V|,  _ 17 |s. —055mAV|
Frequeney | Deates = 8OV \ [ 1= 26 (R =2MQ o
AH 1 5// =4V ::c = 9V.ss Cogr=N01R" ngQ‘W?"
Hexode — e <
Rl Vo =20V|L =3 § —ismAN| %
H.F. amplifier ng+g4 = 80V Igz+g‘: 1.1 R,' =2 MQ
g1 =—2V il Cag1.<<0.C03 pF
Vo =200V|I, =16 TN
AK l V] = 4 V Frequency lljgs+!5_:_l7(5)\\; 123+85: 38 Sc = 06 mA/V !MS‘;?
Octode Iy = 0.65A|  changer | P88 = 08l 0 R =15MQ | \.%
£2 ol 82 = 4 g2
Ry =50kQ|I;, =0.19
Vo =250V|I, =16 )
AK 2 V} =4V Frequency 5:3-’-3;*_]722// In+“: 3.8 Sc =0.6 mA/V L9600, ?g‘
Octode I/ = 0.65A changer V“ e 90 Vi =20 Ri = 1.6 .Q 92 bq'
822 - 22 =, - 979395
Ry =50k I; =0.19
AL 1 Va = 250 V Ia = 36 : % f ‘2‘38kmAIV 93»’0'
Vi=4V Class A |V, =250V |l =68 ! K
maode [H=T1TA| g, |V =-I5V AL s
Ry = 3500 W —ilw o
RN ) T . |S —26mAN|
Vo =250V I, =36 = L8
AL 2 VI: 4V J Class A ng =250V | ]‘2 =4 gz = gokle WQQVDQ.w
Output 1/ - IO A | output Vxl = —25 V a : Dd Dq.
pentode | ampllfler R L 6259 Wa =% 9W 22
’ ki = W, =38W

14




Filament P Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
= g = S =95mA/V
AL 4 Vi— 4V Class A II;" = 50V ;" L 36 R; =50k WQ;o'o
Output /_4_ output 227 250V g2 — 5 R, =7k ‘ e <
eniode  (1f =175 Al amplifier Ver= —6V W. —9 o
) ‘ Ry = 1508 r «a=9W | o5
| T W, =43W
= - . S =85mAlV
AL5 |, G & |Lp= PWilL= 172 ‘R; =22kQ st
Vi=4V Yo = 275V | lgo = 7 e
Output IF=2 0 A output S A Ra = 35 l(Q e s
pentode f— & amplifier I’gl = —14 \Y W — ]8 \V g 0
Ry = 17582 2 e
W, =88W
Vy = 250V Lt
AM 1= 4V | Tunns V1= 250V L= 0095/0.021 | , _ 75100 Ak
Tuning |Jj =03 A| indicator | [, = 0/—5V |} =0.13/0.14 = ) oI
indicator R, = 2M 0 P)
cha’rraycf:ias]lics Va = 250 V =3 S_ i 20 nbA/V
AM 2 (triode V. = —35V I, = 3 Ry =25k o7
Tuni Vi=4V section) H 7 pn =50 T2
unin - — — e — o o
indicatgr 1] =0.32 A[ i:‘;:;?gr Vy = 250V ! ] qd 0 =t
| -(ihaieator Vi = 250V L =20/175
— } i section) Vg, = 43/—6V
Clitt = max 64uF|
AX 1 Ri = min200 Q '
/4652 4y o Vi ST Coi— noe Tkl [

: I = max. 125 L oo o)a
Gas-filled 1/ —=24A Rectifier Vo5 v o X . L 0 Q o
it | Citt = mexl6uF| 7

} Rl = min 00 Q
l Clitt = max 64pF
AX 50 v v | 7 B Iél = min 2%9 % '
asdille =4 - i = 2X500Vesfi o 5| Lfilt = max JLM .c°°‘
a1y =375A | Rectifir Pt L 15V |l = max 250 gT _ TENEGQ !
rectifier C/l'll= max 16,U,F 7
‘ Rl = min OO.Q
l ‘1
AZ 1 _ Vi,= 2x500Vess Io = max. 60
Fall wave y’i ?IVA Rectifier e 2x400V,ss = max. 7> | Cfitt=max.60uF ,:Wi,,'
fochifier |1 . = 2x300Vesf| = max. 100 e
[ 7 1
AZ 4 Vii= 2X%500Vesf| Io = max. 120 0
Fiill wave 51: g;/A Rectifier i = 2X4OOV¢[}' — max. '50 C]il[ = max60/J~F ll'
cecilien |2 " — 2%300Vesf| = max.200 e
_ Vir= 2X500V.sf| I, = max.70
i Prd¥e | Reotiae — 2%400Viys| T = max.90 |Cpure==max32uF
ociifier [0 = 2%300Vess| = max. 120 o
o = e S f ooo g
btes Vir—= 2X500Vess | I, = max. 120 i
Fﬁuz wlje 5//: g YA Rectifier =7x 400V sy = max. 150 |Cjiir= max.32uF
rectifier ¢ e — 2X300Veff = max. 200 |
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Filament s s Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
AZ 31 N Vire= 2%500Vejf| I = max. 60 ' e
e A=Y | Rt | =2x40Ve| | =max. 75 | Chu— max60uF| (3OS
rectifier | =2x300Vef| = max. 100 2
AZ 41 = Vir= 2X500Vesf| I = max. 60 ie D
ol | { iy £ 5 [ S — 2%400Vess|  — max.60 |Cpue= max50uF| o o)
rectifier. |1 : = ZXBOOV.:/;‘ = max. 70 p
= " |
= 5 — t = min.. 1 !
AZ 50 l/ — 4V N Vlr: ZXDOOVdf Io : max. 250 C]ill . max32;l.F ° e
Full wave If =3A Rectifier = ’Z)X400\ﬁc/] = max. 275 R = min. 1500 2%
rectifier = 2X300Vey = max. 300 Cpitr = max.| 6[LF 7
Rt =min.100
— 14
BA405 |yj— 4V | Typial | Va=  150V|L =1 e =lomAN c
Output  |[j =150mA| characteristics Ve= —18V £ ¢ N i
triode ® = 5 -
. f
lg 406 |))— 4V Tt (Vo= 150V [o =8 %{ T Lg rl?g/v , _
“l;;;:il:t ]f —100mA| characteristics Vg = —15V el 6 :
B 409 R =5 b :
)= 4V | G A \p— 250V =12 ¢ = .
Output |1’ 150mA| ampntier | Ve= —16V o L9 i
Wo = 0.65W
. l
2 . S =25mAlV A
B 424 V= 4V Typical a = 200V (I, =6 - °
Triode ]/ =100mA chara);lt)elristics V‘, = -3V Ri o 34 kQ "
I-L _ i
S =15mAV L
B 438 |Vy= 4V Typical Vae= 200V |, =25 N °
Triode |/ =100mA| characterisics | Vg = —1.6V RoRw "'
B 442 |y Vo= 200V, =45 S =09mAV \&
Tetrode ?ZISOYnA H.F. amplifier Vtz— 100V ) Ri =04 ML 153
V= —1V Cag1<<0.005pF 2
B 443 v, 250V |1 =12 % ZBL0 ‘
— Class A a = a = § = °
Output 5’;:IgOV A output Vae= 150V | I, =24 R, =20 kQ 9o ao)s
pentode = it amplifier Vg,— —19V We=3 W : 2
Woe =13W
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Filament ol Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
| f
BSS |py=sv | St |V fov|™ T (s =lamav
Output [y =100mA  amplifier Vif — _5v Ri — 45k 4
‘ f
&1 Current a00>
g::‘rgz‘;r sectlares Veontr=80—200V| I,., = 200 e,
tube
CC & Current 1% . Q002
re::{::otr regulator contr=35—100V 1”3 = 200 '90 Bq
tube
Current 7
C3 regwuillz;]tor A0
Current switching- | Veontr=100-200V| I,e, = 200 e 9
regulator on currént g0
tube lir_niting
resistance
C14 . ) &0
reCul:{:tr;{r re;‘;{:{:ﬂ Veontr=55—105V| e, = 200 e 9
%ube
Cs8 g
(72,
Current Current Y ontr=80—200V| [,y = 200 e
e%ubeo
CH > !
Curlretnt r(e:::{:::)tr Vc,,,,”:35'“100V Ircg = 200 ngqr
‘tube 1
C 10 ‘ >
Current Surrent  \Veontr=35—100V| I,, = 200 fjj :
regulator 5
%ube =
2 rli
£ C R Veont»—=80—200V| I,e, = 200
Current LIren e r
regulator regulator 2: 9 brz
tube Veontr=35—100V| I;c, = 200
50V 1, 5 7?2 :27'541<T(§/V -
C243 N|;, sis Ve = 150 a =0. P = o
st oy e (V= P0WIG, =22 (R =1k g,,.
ceninde [hET amplifier Ver = —45V We=15W S
We = 0.58 W
C 408 : S =27mAlV r @
f;l;ri:j\e,e }/ff 4V a5 Typica;lt. {;a i bgy} I =14 Ri =3 r{(].Q/ ag
g Tt = 0.25A aracteristics g = — po= 8
f

1

-~d




Filament B Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
v, 300V |1 20 fe i ;'571("5\/\/
C 443 — ] Class a5 a = M § =
Output Z/= g\zsA out?\{f\ ngz 200V 1“ =45 R: =115 kR g/ Oo ola
pentode . amplifier V“: —25V %‘1 = gg/\v 92
0o — 4.
CB 1 Vj: 13V Detector 'Q D’@”
[:‘;:(g’ele If =02A| and AV.C. *@“
l a
\
1 4
CB 12 Vi=13V Detector : Pqu
[ﬁ?:f: Iy =02A]| and AV.C. ‘ kym o
| Vo= 200V(le =4 5 =
CBC1 | Vo= —55V = 77 bt
Double 5//2 13V i Iy?i:,alr - = ”@‘
diude- — 0'2 A characteristics o
triode ] d V= 100V, =20 }SQ, - :.sskm/\/\/ Lo
| —
Y= gyl =4 (@ —SEUY |
ng— 200\/ IS:. :6 R :45L.Q
CBL 1 Va= —85V W" _ 9W "1 g
Dpub]e V/ = 44V Class A Rk = ]70.Q [’V“ —4W mkg I D
dedel |l =02A| g , ° =
pentode Va= 100V, =21 S =65mAlV| o
V= 100V|/lp =3 Ri =48k |
I/xj— _4\/ Ra - 45 LQ
R = 17002 W, =0.85W
Vo= IO\ =6 [ =iV
CC 2 V] = |3 V Typical V' B _4 V ;l, = 30 kg{)ﬂ\ mg
Triode |[f = (0.2 A| characteristics _ @’
’ / } Vo= 100V[L =20 |5 ZI8mAv) (e
o ) - Vo= =25V “' — 30
Vo= 20V|i, =3 o=
cha’r({:‘:::eig?sltics VE - =33 2 =50
/ section) i "':a= 200V ]o e 13 }S{ z ’Z)Sol\m'\/\/ »
indicator |1 =0.2A | Ve=V,= 250V S
, Va1 =250V a = 175/2L"
s V= 643V
ndenr | yy=V,= 700V
’ Var =200V x = 175/20"
| Vg =—45/4+35V

18




Filament i Voltages Characteristic Base
data Application Resistors Currents (mA) data connections
i Vo = 200V|I. =3 S =23mAlV| G2
V1= BV HE amtiicr | Vg = 100V | Iy =09 |R =17MQ ,J.
f=% | Va= —2V Cag1<<0.003pF <y
Ve = 200V|I, =45 S =22mAlV| 5@
SN HE IR |y = 00V =14 (R =14MQ g@
: | Vo= —2V Cagr<<0.003 pF s/
Vo = 200V|I, =8 S =18mAlV| +ns2?
AN BEwIF L= W0V =26 |R —09MQ gg,
) \l an= —3V Cag1 <0.003pF <>
Vo == 200V|I, =3 S =21mAlV
H.F. amplifier ng = 100V 122 = 1.1 R = ZMQ
Vgl = _2 V Cag1<0.003pF |
Ilg’ — 022?\91.\(1‘ I 1.0 %
— a = o c|la = 1. s e k QVQ,,,W
=L R =035 MQ| Iy =03 =1 ,J,
T Ry, = 4k A
L.F. amplifier |——
Ve = 100V
Re = 02MQ2|I, =05 — 110
Res =025MQ| I, =0.15 |8 =
— 4kQ
_ Vo = 250V, =15 S =33mAV
| el (V= 100V =03 R =25MQ
Vgl = '—2 V Mg2g1 = 45
Vo = 250V
R, = 03MQ|, =07 g =315 o
%quA gig Z 0921\11(.(92 Igg :018 x,_:;;.i
J.o S a0
Vet Vs = 450V B
R, = 03MQ
Rgg = | MQ
~2 ¥ =14 =395
Va = —0V|., =022 |g =9
—12V =0.04 =7
Vo = 200V|I, =16
Vg3+35 = 70V 1g3+35: 3.8 S. =06mAV
u = —15V  — 15 M2
| Veo = 90V |Ip =20 5 ==l !
3V ‘ Frequency n = 30 k2 1“ =019 k'g‘QVV’?w
2A changer T 92C Ya
| ) Vo = 10V/L =16 e
I e S o
g2 — 90V Igz =20 & o
|Ry = 50k, =019
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Filament | ol b s Voltages Characteristic Base
Type data \ Application Resistors Currents (mA) data connections
| i, _ S =25mANV ,
CL 1 V — ]3\/ Class A E;a ; %88& 5“ : %55 R = 50 l(Q k,qJQngog’
Output 1,!__ 0 2 A output ng_ _|4 V 22 i Ra = 8 l( a
entode 4 < amplitier —
o |11 = W (Baz oY v, =5¥ g
k | Wo =17W
: 3
Vo= 200V|I, =40 S i
Vggz IOO\] 1g2 :57 R' ;skg
Va= Io¥ B ooe
CL2 |y g4y | ClasA = We =3 W s Ty
Output 1’; 02A output ‘ '
pentode I s amplifier A
‘ Va= 100V|I. =50 S =38mA/V
Vo= —I5V Re =2k
Re= 2600 Wy =17W
| = 4 |S =8mANV
‘ Gua {2 VI =6 R _35i0
e+ R | e ({1} e 1o i
pentode I/ & 02A O i T, E . w
| | V o 200 V Iq min— 2)(3) v
“ ol |Va= 200V f" max= %X‘B‘OS ﬁ/‘“’ = 84§X7 k2
libe g Py min— £ XJ. o =
amplifier Rk = 140 .Q ljzmax: 2%6
Vo= 200V|. —45 |S =8mANV |
- R =22k8
Vggﬁ |OOV 132 —55 Ru :451(Q
» G e
| Cuw a- | Re= Wy = 4w
amplifier -
’ Vo= 100V[I. =50 |[S =85mAV
Vo= |02¥ Iy, =9 % 2%21\1‘(99
L — Vv . _8 a = C " tt @,
gutpust Zl; 857\/A RZ] = 140 .Q Wo =21 W W"DQ“UQ‘W
pentode . = - : a9
_ Ia min= 245 1) Y
Ko = 200 Lo mar= 2X40") Raa= 6k
Reem N0k Tiamin= 2X52 | Wy = 6.8W
Class AB | k [psmax=2%6.2
push-pu _—
amplifier Sul Ia o — 2% 42
| Vo O B R | B2
‘ 2 min— £X /. 0o —
‘\ Rr = 2x190 2 1:2'"01:2)(]2'5
‘ j i A
CY 1 ~ Vi= 20V | ‘ Crite= 32116 uF | uchty
Al wave = | Rectifier Vi = 250Vess| I, = max.80 =min. .
Nt | =028 | 50| e
1) la min. in this case will mean that Vi = 0.
la max. in this case will mean that Wo = max.

20




Filament 2o b | Voltages | Characteristic Base
Type data Application ’ Resistors Currents (mA) | data connections
| "
CY1 V=20V | R stier ‘ e & Critr—ma~ 32 Fr
Continued 1] =0.2A g ‘ I/l =127 Vg]f la = max. 80 R{ l: TSQ &
\ 1
Rectifier Chite = 32/16uF
(Cathodes | 7 250,/ [, = max. 120 Ry =min.
cy 2 interconnected) ]25/75.9\ P i
Double |Vy=30V | L
h:“;ivaiav,e Iy=02A | "
Yolwee |V =127Veps| Lo = max.60 | Q=max32uE]
| =
| 15 = 2.7mA/V‘ ,
o (=Y | St MW= BV, RIZHEEG 0
ount (I S 065A| afie (Vs = —dov|Te = v dow |
Wo =17W ‘ !
Vo = 150V, =3
HF. or LF. ' p°  _ 501 0| [, =1 S =18mAV
amplifier V:: = {5 Y, 82 Ri =0.5 MQ
D1F Se = 500uA/V .
§ _ Vo = 150Vl =1 3 P Connections
aisle, (V= VAV Modur | B2y = 38 k8| fo = 13 Vorclon 1) ) gg|  see on
(\'Aa(l:::;l Ve = —15V ‘ Ri —=04MQ page 61
_ S =22mAV
Oull_pf\_xt [I;:n ; }gg Y, L =5 Ri =03 NIQ
amplifier [‘,g; _ _25 V . Igg = |8 1[}/: : 802§\.§J2
|Va = ~250V|L =10 S =34mAN
Class A Veo = 250V | I = 1.8 Ri =05MR
Sup Vo = 35V R =310
o — .4 W,
D2F ]
H.tI-‘;i Vi=14V “ Cog;ec;;ons
peptode | ;= 240mA i
T Vo = 250V | famin.=2x4
Slas A8 | Ver = 250V|Jamax.=2X12 | R =20k02
amplifier Voo = —7V|Igmin=2x08|W, =34W
Jg>max. = 2x3.1
L - |
DA 50 ‘ ;
. V=12V ica g C =016
Dicde for |1/ 300mA | charscunstis | V4 =max. 125V li =max.02 |34 Z 20 Q
apparatus |

21




Tope | Flment pppricaton| NS | Curents ma) | Chorgetcrisic | Bose
| | .
| Vo = 10V =075 £ = 0aly
| hTypica'l . £ ¥ B = 40
| characteristics
| | Vo= WV|L =06 {3 Zi3miy

DAC2l ,, _ \,u Ve = 0¥ p =40 22 Q0
Diod Vj—|4v‘ . .g;°°°°
wiode  1f = 25mA| — 5L

Vp = 120V 5
Ve = 0V|Il. =0.12 g 25
iy Ra = 05M Q
L.F. amplifier ‘
Vi = NV |
Vg = AR A =0.08 g 23
J Ra =05MQ |
S =035mA/V
e = BONIL =06 i —5hme
N = ¢
Dgc 25 V[= |2V Typical N bid :@
"'i(:;;l;' 1]: 25mA | characteristics ‘ b °‘f
V., = 90V S =03mAlV -
V, = ov/fa =035 R =013MQ
| e | u =40
| | =
Vo = 120V|I. =08 |S =07mAV
DAF 40 | Rgy = 0.27TMQ | Iz, =020 R =25MQR e g2
e, [7r=14V | HF. o 1R [V = (A% Cag1<<0.007 pF vw
10de- Y- amplifier il N\ oY e
Hb i =2mA ’ Vo = 615V|L, =08 |S =07mAV! e
Vegs = 675V |1 =020 R =17MQ
g = 0 V CﬂEl <0007 pF
Ve = 150V |
R. =047MQ! I, =024 | —112
Rey = 22MQ2| I, =0.05 & =
‘ Vll = 0 V ‘

DAF 41 Vi = 90V b e
Diode- L.ll':{" [ Ra =047 }VI.Qv la =013 =83 \ ‘I go ogllﬂ
pe[;"tl::ae Vi= 1.4V FMPHET I Rgy = 2.2 M.Q‘ I, =0.03 $ ‘ :’f Jo?ls"

Iy = 25mA ‘Vll = OV‘ ‘ Sy
Vo= 615
[Ra =0.22MQR| I, =0.17 — 60
|Res =0.82MQ| I, =004 |8 = |
Vo= 0V |
DAF 91 Vo = 615V|I. =16 |
2 Vf= ]4V Typical g . e . S =062mA/V
p?::j;e Ir =50mA charaiferislics i II;':: ; 67.(5)¥ I, =04 ‘ R =06MQ
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Filament 45 e : Characteristic Base
Type e Application i Currents (mA) data e+
= 90V
= IMQ
=33MQ| I =0.10 g =67
= 0V
=10MQ
DAF 91 - }/? 0
Vi=14V . — " - AN
Continued ‘1/_ 50mA L F. amplifier = {/2 Iy =0.08 g = (0 op o 9
; Q -1gd r
= 45V
= | MQ
=33MQ| I =0.05 g =45
= 0V
=10MQ
S =09mAV|
v I. =16 R =28k
Typical M =25
| characteristics |~
v S =0.8mA/V
DBC 21 V I. =14 R: = 3(5) k2 i
D'ouble Vf = ]4 V ® i .p;
wieds [ = lis — 120V oo
=05ML/1. =0.14 g =195
= —1V
L F amplifier -
= 9V
=05M|1. =009 s =19
=—05V
= 120V S =0.85mA/V
=—Is.05v L. =21 R =Bk9
DC 25 =12V | Tt = R
riode = y. characteristics A A
N e S =08mAV|
I, =1.8 Ri =16k
no =13
L =1 — 280uA/V
RgT+g3 = SG kQ .’gg+g4 = ] H 0 i'3 l\ll)[
— 4 5 \(’ Ig T+gs— 0.1 | e
D’fﬂd 25 Vf: Izv Frequency n °°Q°° 4
henxoon:fe_ Ij:|00mA changer ay 00{0
2 L =07 oy =
ReTrer=50 k| Ip+pe =08 |5 = 20KV
Ig T+gz3= 0.08
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Filament ol o Voltages Characteristic Base
Type data Application Resistors ’ Currents (mA) data connections
e
DCH 25 |y, — 12V Triode RgT+g3~ 50 kQ| IgT+g5= 0.1
: = oscillator
Continued I/—]OOmA & Vb - 90V
Re =21k, =14
ReT+es= 50 k2| IgT+¢5= 0.08
Vo = 120V|Limin.= 2X1.1| Rea = 14kQ )
DDD 25 Vi i2y | Puhpt (Ve = T55V|lamax=2x95 Wo =14 W ST\
il Gt o R R
wiode |2 O amplifier /' —  90V| Lymin.= 2% 1.2| Raa = 18 k2 7
Ve = —35V|lhmax.=2x55|W. =055 W
‘ Vo = 120V|I. =12 |S =07mA/V
} g1 = 0 V Cag1<0.006 pF
B i
Vo = 90V|I, =12 |S =07mAV
Ve, = 90V|Iy =025 |R =2MQ
Va = 0V Ca:<<0.006 pF
m ao 1]
DF 21 |Vj=14V R -fng
o — +f\° 9
Pentode 1[ = 25mA Ra £ 05 M-Q Ia . 015 _ 8 ) ogJ
Rew = 2MQ|I, =003 |2 =
Vgl = '_05V
L.F. amplifier
'y = 90V
Ra =05MQ|I, —0.10 o
Rgz — ZMQ Igg :002 8
Vgl = -—05V
v ol h TH 15 SHm
g2 = 0.1M 22 = \; i = 4. m_a g
lv)al;af: Vi=14V| HF. o LF. |V = —15V] Can<<0.005 pF "29
Sl =50mA)emelifier o0y L, =14 S =LImAV| TRy
Veo = 90V|I; =03 |R =15MQ
Vo = —I15V Ca51<<0.005 pF
Ve = 120V|L =1 S =0.63m%v\
i Vo = 60V|ILe =022 |R =25M s
Variabl VI= 1.2V H.F. or LF. Vil = —05V Cau<0 01 pF 92@?’
|y =2mA el oyl =065 |S =058mAN| ¥
Veo. = 50V|IL; =015 |R = 25MQ
Ve = —05V Cag1<<0.01 pF
DF 70 | = , Vo = 30V|I =005 [S =0.ImANV| 7% X°
(Fprode | FIZOSBY it | Ve = 30Vl =00I8 | o= 12 ‘
ot Leasiia Vo =—1.85V R =25MR e
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Filament o,k e Voltages ‘ | Characteristic Base
Type data ‘ Application Resistors Currents (mA) ata connections
Vo = 90V|I. =35 |S = 09mAlV|
ng = 67.5V Igg = 1.4 R; — 05 Q
Vgl — 0 V Cagl /OOIPF
DF 91 Vv =675V |I. =34 v
) — HF. or LF. |Va . a .
varisble (VY= 1AV | Mt (Ve =613V | =15
pentode g1 S 0 V
Va = 45V|l, =17 S = 0.7mA/V
Vgg =— 45 V 1‘2 = 0.7 Ri — 0.35 M .Q
21 = 0V Cag1<<0.01pF
Va =120V(l. =15
Ris =012M@\ Ly =02 |5 — g5mAlY
a4 = o
| o =5kQl, =24 |R=15ME&
DK 21 Vf: |4 v ‘ Frequency- i 35 kQ 131+23: 02 t'ﬂ‘g‘
— | changer - 0Qol
Octode Ny =50mA|  chaneer 1y goy|r, =15 Koo
Ve = OV R= 12MQ
Ree = 125kQ| I, =24
Rgl+g3 = 35](9 131-}-33: 0.2
Vo =13V|[le =10 |
Res =210kQ| Iz =025 ‘
Ve = 0V Se = 0.42mA/V
22 :26 I(Q 132 :2.6 Ri: ].0 MQ |
Rei+g3 =35k82
osc =38 Veff
Va = 0V|l, =10
Res =90k2| I;s =0.25 9193, — g5
DK 40 |V;=14V| Frequency- |Vee = 0V S. = 0.42mA/V egw
Octode |If = 50mA|  changer Ree =85kQ2| I, =26 Ri= 1.0MQ Y Co o
Rgl+g3 =35 k.Q i
osc =38 chf
Va =675Vl =10
Vgs = 67.5\/ 1;5 =0.25
Vaa = 0V S = 0.42mA/V
Vo =615V ]|l =26 Ri = 09MQ
R31+ga = 35kQ2
osc = 8Vef]
Va = 90V|l. =16
DK 91 V[ = ]4V Frequency- V32+g4 = 675V 1;2+g4: 32 Sc = OBOmA/V
Heptode | If =50mA changer s =0V R = 0.6 MQ
g1 0.1 MQ 111 =0.25
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Filament ‘ 1 Voltages Characteristic l Base
Type dota 1 Application Restators Currents (mA) data v S
Vo =615V
| Vopte= 675V|Ie =14  |S. = 0.28mA/V
e 0V | Ipta=32 | R =05MQ
a —0IMRQ Iy =025 .,
DK 91 Vf: I4 V Frequency- | 525 170 Z:
Continued |J; = 50mA changer w3
Vo = 4Vile =07
Vgg+g4— 45V 132+g4: 1.9 Sc == 023mA/V
Vg = 0V R: =0.6
Rgl — 0] M.Q Ig1 == 015
_ _ S =14mA/V
Va : ]20V Ia :5 Ri :035 MQ {
Ve = 120V, =09 |R Z9BME
Ve =—48V .« = ,
DL 21 V — I 4v Class A £l ' W° = 027W ~1,93, oca
Output I !; 50 A output 1 — eOg "
penitode f m amplifier vV — 9V|IJ 4 S =13mAlV *\lo 0 /0
AR o pap R =03MQ
|V, = —3V Fn
|7 Wo =0.16 W
S =135mA/V
cewa |Va =120V|L =5 R = 0.16MQ
Class A | Vee = 120V|Ly =082 |R, = 34k0
amplifier Vll =—58 V Wn = 06 W
‘}/,2 HX Woe = 03W
7 — —
e v = wvln —a |S =12mAN
(current 3 — i = R'. =017 MQ
e ait) Ve OVl =065 _ 0O
saving circult V :_3 6V Ru = 225 ](
J e : Wo = 0.18W
l())L 41 S  =255mA/V
pe:tt';l:{te Class A Va = 120V | I, =10 Ri = 80 kQ YD
output ng = IZOV Igg = 165 Ra —— ]2 l(.Q i:”
amplifier Vzl =—57V Wq = 12W i ,[oo_ggJ
Vi=14V Wo =06W
Iy=100mA o S P
Vo = 9OV|L. =8 = 20wl
Ve = NVIL =13 R — 90k8
Vgl =_3.6V 3 :
We =036W
1 Va = ISOV [amin:2><1.5
Vi=14V | <o B 1V = 150V | Ja max =2X11.5 | Ria = 15kQ
If=100mA amplifier Vaa =—132V| leymin=2%025 | W, =21 W
Vi =10.6 ch/ ]gzmax =2x4
DL 71 S =05mA/V
Output |y = 1.25V ‘ Vo = #V|L =06 |R =03ML 7
pentode 5= 25mA b Typical Veo = 45V |y =0.15 R« = 0.1MQ2 Aoy o
for hf_snng_ characteristics th - __125 V Wa — 30 mw e e
LG Wo =6mW
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Filament St o Voltages Characteristic Base
Type data Application Resistors Currents (mA) data ccnnections
.92 ‘ % V| ' R =07'255'7(?§V‘ TN
Outpu — 5 a = _ i = 2 WA ,
pe":l;‘.ite Il;/= lezrgx cha'rl;tt)el:iaslﬁcs Vu o 4$V 50,, ; (1)35 Ra = 30 kQ "Qj
for ht_a:lnng- .l = —45V |82 . 2 = 60 mW e
u Wo =23 mW
| S =1.575mA/V
e = 9OV|I =74 R =01MQ
Vi= 14V o =
Va = 615V|I, =72 L m
Ve = 615V 1 =16 B < %'kf}g‘?;
l)OLt 92 Class A Vn = -"7V Wo e |80 mw ,’::e':'g,
e e , £
pem ameliier A gov|L  —e1  |S =1425mAl \/1 ¢ %
Ve = 615Vif - =11 |8 :%L%‘Q
Vll e _7v 7. :
Vi=2.8V o =235mW
i Vo = 615V|L =6 |5 =ZL4mAl
Vo = 65¥ |l =12 B TUMM
Vﬂl = _‘7v | : [
‘ Wo = ]60 mW
— l]ﬂ minZZX].O
Ve = 10V Limex=2X41 | Rua=30kQ
V:,z =87V Igzmin =2x0.16! W, = 0.6 W
5//:]604\£ I,Ifzm‘”z 2x1.1
1= mA| — Ia min=2X1.0
5:2 ; ggx ;a max — %XS(])6 ﬁ/aa = 8()3](“!/2
s min — 2X0. o — U.
Vgl =57V IZZmﬂX: 2x0_7 B -
e Iq min = 2X2.0
5" ; {gg¥ Iamax = 2><88 Raa— ]5 I(Q
Ve2 =_-94V Igamin=2X0.35 Wo =15W
oy n =94V fama=2x23
prp (A (o sl fese =2X20 o It
]3::;[:‘[: P‘uasils-.p.u” V:z e |20V ;ﬂqu: %\X 75 Raa— 15 l(-Q n?,:,z',g)‘
pnde || ey =82V i Z o LA el S
—— Iﬂ ﬂ"'l — 2><] 5 i
v V| fane= 282 Ru= 150
—_ min = &X o — |I.
Vo = 95V| i 504
— 10 mln AP 2>< 1.5
}’f=2-8V 5; = :%8\\/] 5m =§xg.55 ﬁ/a,_ }511(“!/2
:]00 A T min — &XU. o — I|.
f m Vig == 8.1V 1::”'“: 2%19
— Ia min — ZX IO ’
[[ja ; 38¥ lnmax: 2X44 Raa = 20 I(Q
:f —=_59V Igzmx'n =2%x02 |We =05W |

| Lo max=2X13
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Type

| Characteristic

| Currents (mA) | |

Base
connections

E1C

ACOYT\
triode

E1F

Acorn
pentode

see page

6l

see page

61

E 406N |,

Output
triode

o

s

%
<

2 n

(|

ol
Hx
o)

E 408 N

Output
triode

~
3

Ngo

<O

=

O
=

g

O — o

o
=

E 409
Triode

E 424 N

Triode

’

o
g0 qo)a

o
kym

f

E 428
Triode

E 438 (I/;=4V

Triode

E 442
Tetrode

E 442 S

Tetrode

gloaqola

I

=
[« 9%, }

‘ Volta,
P ges
i Application Resistors
‘ Typical Vo = 180V
characteristics Vg = —5V
| Va = 25
ampitier | Ver = 10
Voo = —
Va = 250V
Ve = —22
Class A
output
amplifier
[Va = 500V
L = @V
oty = oy
amplifier Vg = —36V
Typical Va = 200 Vv
characteristics Vg = —]l6V
| Typical Va = 200V
characteristics Vg = —35V
Typical Vn = 200 \%
characteristics Vg = —35V
l Typical Va = 20
characteristics P = —2,
Vo = 200V
H.F. amplifier ng = ]00 V
e =—13¥
Va = 200V
H.F. amplifier ng = 60V
n = —2V

I

S |
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Filament - Voltages | | Characteristic Base
Type data Application Resistors ‘ Currents (mA) \ data connections
[ . |S =3mAV | i

E443H:V:4v Class A Vo = 250V|I. =36 | R =43k 5
Output 1 !_ ] ] A output Vgg = 250 Vl 1,2 = 68 Ra . 7 k.Q gl.
petitode = L amplifier o = —15V Wa - QW ’ f 92

Ll _ Wo =3.1W

S =18mAV :

E 443N Vie 4V Clais & Va = 400V Ia =30 Ri =5kQ >
Output If: L1A output Veo = 200V | Igs =52 Re = 135k2 ﬂ"
pentode | *f . amplifier Vae = —40V W, = |2\}\(’/V 2 n

o — 54
Vi = 200V :
Edl wi=av | IR =03MQ; s oo/
Diode- |1/ — 1] A| LF. smoliier | 2, — "33yl =0. )
‘ Vgl = —23V
i Vo = 20V L =6 NG
: Vi=4V - 5 2 S =10mA/V o

Variable _ H.F. amplifier | V, = ]OOV, I =0.8 el 9/l 0 Qo g2

te{‘r‘t:lde 1’ . Il A ' V:f T —zv “ R‘ . OBMQ :) om
_ ‘ Va = 200V|I, =3 S =23mAV| "

PE 44d6 Zf; ?YA H.F. amplifier ng = 100V Igz =12 Ri'=22 MQ 9'52

entude - } Ve = —2V Cag1<<0.006pF © Shngs

: | . e 15 R — S I
Ed4d7 |\ v vo — 200Vl =45 |s —23mav| A
Variable l// =1.1A H.F. amplifier ng = IOOV‘ ]gg =19 R =10 M.Q g1 ° o ja2
pe:t‘:de ' J g1 — —2V | Cagx<0.006pF 7 &ngd

e Ve = 200V| N v o

E 449 [1,=4V o | Ve=Va=80V ! S =20mANV g
Hexode 11 =12A H.F. amplifier Vgn = -2V la =3 R. =05M M\ 0L,
Vgl = =2 V Can<0 OOIPF 7 7

. Vo = 200V, =3 S =20mAlV N\

ET452dT }/f ; ]‘(‘)X H.F. amplifier Vgg = 100V ]gg =0.7 Ri = 0.45 M-Q g1 0 Q0 jg2

etrode f . | o -2V Cag1<0 003pF ‘: hym

_1; 4;: ey A V. 250V | I, B = Z'SmQAN\ .

L. Class A a = a = 24 R{ e 70‘( 00
ouwpn |V HVAl ouimat \pp = B0V|M =10 |R, =11kQ j’ff‘”
pentode . . amplitier - — _15 v Wa — 6 W [

We =29W |
E 455 ‘V:4V (Ve = 200V|L =3 S =20mAlV D\
Variable Ifj =1.0A H.F. amplifier Vgg = 100V Igg =0.8 Ri =0.35 MQ gl
—— i Vu ==15V) Con<0003pF | %
f
E 462 |y Vo = 200V|I. =3 S =20mAlV ¥
Towode |1/ = |G| HF amolifier | Ve = 100V|Ty =07 |R =045MQ w*
Jank a = —2V Cag1<<0.003pF 7




Filament ik Voltages Characteristic Base
Type data Application Resistors Currents (mA) ata connections
E v V| =3 | =l e
463 ol T a = a = i = 00
Outpu! ;/f: ‘l‘ ;/SA Co‘utpu’? ng = 250 V 1]2 — 32 Rq == 8 kg g:.q-?
pentode f=1n amplifier Vll = -2V Wﬂ =9W g
o =4.1W
| = ,
‘ . S =35mA/V
E 499 [V;=4V Typical | Va = 200V _ e T ,
Tieds 1[ — 1.0 A | characteristics V‘ = —]V la 25 'ﬁ' = gg k2 g 3 o
ad
EA 40 |1, —63V | E#ticiency |Vdino(peak) = |Ia (peak) =100 | Cag <C5 pF °
effci“ciedncy Ir =02A diode max. 6.5 kV | Iq =25|R =1300% ’ o oSk
50 E Ve =max200V for
TR0 Wi=63Y | Duecion |V —max50V|I —max5 |Cak—21pF | connections
o |'T T Rpy=max 20 k$2 see page 6l
EAB 1 V/ =63V Detection | ngo'om
"I:l‘iri;éle Iy =02A| and AV.C. | d.?oo qu
ode [ | d2
Va = 250V|I. =5 S =18mA/V
| HE- ot LF | Ry = %BkQ|In =16 |R =12MQ
Eng 41 | Sl e Vg = —2V Cag:<<0.002 pF Se?
iode- = Qi - afo” %
variable |[f = (0.2 A Vi = 250}/2 I. =0.86 Yo oo
pentode L.F. amplifier }Rg; ; 8§ R’I/IQ 1"2 =028 g = 1B
R, = 1.6kQ2
Va = 250V |1, =5 S =20mAV
HF-or LE. | Ry = 10kQ [fy =15 [R =T14MQ
Vao = =2V Cag; <<0.002 pF
EAF 42 N . U P Sl ey e )
Di9dbel- Vi=63V u,
variable — A%, o Vks
m [ =024 R Zo0me 0.80 e
pepiece . . =0.22M a =0. .
LF. ampliier | B, — 082MQ| lp, =026 |¢ =120
Ry =15kQ
EB 4 T
V['———- 6.3V Detection e
l?a?é’cinf Iy =02A and AV.C. | .nu
‘ | scd2
EB 11 V] = 6.3V Detection ! ‘:)" o”:
Double |[; = 0.2A| snd AV.C. ‘ fe0lg)
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Filament oi s Voltages Characteristic Base
Type data Application Resistors Currents (mA) ‘ data connections
|
| - i az__s
E)B :ll Vf: 63V De(ecl\i/or(l: hg@y
ouble = and A.V.C. 0y oSJht
diode ‘[/ 03 A v~y
| | Rl — ., . - . Te- ) i
‘ \ . S =20mA/V
Ve = DWW, =5 |R =512
£ — : w =30
\ — —
| Ve = —43V a =%
‘ S SIS b
s =i
Vo = 100V 6 mAIV i
EBC 3 ‘ 2 = e [a = 2 Ri = ]9 l(Q k qpqg
Doubls \5/!: 63V Ve Ly p =30 '12a
i =t Vi = 250V] | d
Ra = 02MQ/ I, =075 |g =26
Ry = 4kQ
Vy = 200V
LF. ampilfier | Ra = 02MQ|I. =035 |g =22
Ry = 125k
Vi = 100V J
‘ Ra = 02MQ|I, =02 g =19
| | Ry = 125k |
EBC 11, _ Ve = 20V PN
B_Ot:ible 5’]; ggx L.F. amplifier ! Ra = 0.2 MQ 1a =0.75 g =18 d’,‘@:ﬂﬂ
riode | i o Re = SkQ :
\ | ‘ S =20mA/V
| Va = 250V . 2 1
VS = —55¥ Ia =5 :R. _ISk.Q [
. B r = e
|S =20mA/lV
Typical Via = 200V o | p.
chara)c‘l)eristics ‘ V‘ = —43V Lo =4 R; ; ]3(5) k"(‘?
| | NS ) |
EBC 33 S =16mAlV r o
Double V/: 6.3V Va = 100V & — ;= m/g® ONg1
Sk |1/ =02A Ve = —21y|fe =2 R DG o
triode I | . ii N f
1 Vs = 250V
Re = 02ML|I, =07 g =126
R = 4kQ
L.F. amplifier |
(Ve = 200V
| Re = 02ML|1I.. =035 g =22
|Ry = 125k
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Filament i e Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
S Ve = 100V
EBC33 Vi — 3N | Lr. amplifr |Re = 02MQ|I. =02 |g =19
ontinue f . Rk =|25k.Q
. _ S =12mANV
EBC 41 N T = B =) R —56kQ2" v
Double V=63V i |p =70 ,,,,
sione " [ =98 Vi = 250V X
L.F. amplifier Ra =0.22MQ I =07 g =51
| R, = 18kQ R ) |
\ Vo = 20V|I. =5 S =18mAV
EBF 2 5 Ry = %$kQ I =16 |R =13MQ .,
e V= 63V] |V = 22V - C“ ety ] :j ]
Va:i]auble ‘[f p— 0.2 A I.F. 8mpllf|€r | Va e ]OO v ] B 5 = I 8 mA/V d %2 a
pentode ; } ng = 100V Iu : 16 ‘ R. =04 M.Q
B B e Vgl — '—2 V 82 T Cag1 O 002 pF pe
Vo = 250V|; _5 S =18mAlV
EBF 11 LF. amplifier | R,y = 85k{2 Ia & 18 Ri =2.0MQ
Double Vi=63V = -2V \ £ : Cagl<0 002 pF g,z 2
diode- =0V — — = g,
variable ][ = 02 A V[y = 250‘\(/2 Iq = 08 2 93km
pentode L.F. amplifier 5:2 : 8% I\]\g_Q g2 0.24 g = 98
| R, = 2k ) o e
Vo = 250V|I. =5 S = 1.8mAlV
EBF 32 Re = $kQ I, =16 |R =13MR o
Biooudbelf Vj: 63V i g = —2V i Cag1<0.002 pF LAY
o N |/ o B | LF. amplifier |- — by
mu Va = ]OOV 1 . 5 S = ‘ 8mA/V 92
pentode ng = 100 \Y% 1’1 : 1.6 R{ =04 MQ
e = ] - Vll = =2V £2 o Cag)<0 002 pF
S =9mAlV
iVa = 250V .
Com b |V = BOVIL =36 RIS
EBL 1 amplifier = =0 = F o
Double V — 6 3 V Plf R:l = 150 Q = %a : Z;X/W | IH.MSQ;)V’D@g’
dode- |1/ — TigA . e | “@'
entode — amin = £X
perted S AR 1V Z B0V Loner = 2285 Rew'= 1010
amplifie . min=— 4X 4. o — O.
¥ plifier f?k = 140 Q2 /ﬁmax: 2% 4.6 3
} Va = 250V S =9mA/V
Vg = 250¥ Ia =36 Ri =50 lb.Q
EBL 21 KZ‘ — GSQ ln =45 ﬁ/" ;Z‘;W 02_a2
Double Vi=63V C]a:s ,tA ° . | 9ur
S:"::; If =0.8A ‘ a;upﬁf“ier Ve = 250V S —:— 9.5 mAjV 8\° %o O kg3
pentode | Vee = 25V|L, =4 |R =30kQ ik
g’ . R. =5.7k82
R ZTno™ T W=V
|k = I Wo =55W
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Filament S L Voltages Characteristic Base
Type data Applicat'on Resistors Currents (mA) data connections
— lam = 230
EBL 21 ;= 63V| (i AR At 113 fm =236 | R =910
Continued [{f = U. amplifier _ smin = 2%3. We = 13.2W
g Re  =1308| 5" — 7565
Vag (peal) [ o
, =(ma])(().]500 V| Ia (peak) » Control ratio = 35 >
EC 50 = ime base ak \pea = max. /) P,
Gas triode Zl; ?gx ’l;cnerabtor [/ =max1303(‘.%\/ Iu (a\emge) l\ :“Vi,
’ are = = max. [0 ymax = 150 kc/s xS
Vir (peal) | Igmax =14 :
A A S, 1 =max |
B B | Vi=63V | Amsliter ana | vy =250V, _ s 1S =12mAV| e,
d | =048 g | Ve =18V no=10
EC 81 H
ouituior | V=63V | Tyl Vo =150V[,  _3 |S =55mAV| Fe
triode If =0.2A | characteristics | [/ =-—-2V|" . n =16 o
N
Ego(jb:o Vi=63V| hurermrsivics !Ij: ==_2292VV - f?,- B %|7LmAlV ’/\ \\'
triode 1] =0.6A (each system) Rk — 870 Q © =130 '\"\UJ\?’/A'
I.F. amplifier Vn =250V la =5 S =20mA/V
ECF 1 (entode | Ry, =T75kLQ\lp =2 Ri = 1.6MQ
Triode- | V=63V section Veg =-—2V Cag1 <0.0C4 pF k”@?;r
variable _n arlo <ap
mo - (=021 g . s —22mAv| 8%
pentode | characteristics Va =150V e Q
(triode V‘ =3V I =8 R =9k
section) pr = 20
| ke SEIE.S3 *
= 4 KoL 2+ =3 L)
R =3kQ “° Sa = Clundyy
Rgn+gT: 50 l(.Q Igg'ing:(JZ ER .
81 =2V
V.,l =200V | /I, —3 ‘o
ECH 3 yy=63V Fr:hqa‘:::ry— g’ 2)) — ISZ kg levter=3 S. = 0.65mAjV ‘:‘”’q':
"ll:nocfie— 1/ =0.2A (hedee Re : 50 ](.Q ] R, =0.9 'IQ o go iy
exode section) gategT— X% g3tgT— 02 0-03 92,34
21 ="
Ry 110
=19k a = }.0 VAR
RiY) =54kQ| lprn=14 | Z4PmyV
Reg+¢7=50kQ| I+ 7= 0.~ £ 7= i
n =—1.25V

1) R, is a resistor between + Vb and the screen grids.
?) R, is a resistor between the screen grids and chassis.

3) U.H.F. = uttra high frequencies,
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Filament - Characteristic | Base
Type data Application Currents (mA) dota Pty 1
< |
2 So- = 2.8mAjV
ECH 3 y;—63v | Ocllsor | Rygtgr=50k02 poo=24 :w‘?ﬂ'
Continued 1] =(0.2A section) % S —28 mA/v ! ag'r’gjd g;:)r
Rgg+s7= 50 kQ p =24 ‘
I requency- V"
Fc}?angery Rg2+g4 = 24 kQ Sc = 075mA/V
(hep.tode 93+ T= 50 I\Q R,‘ =14 MQ
’ section) Vgl 9
’ Oscillator Vb
(triode Ra — Vo,¢= 1.5 chl
} section) R33+gT‘—‘ 50 k
ECH 4 lV - % -
: 1= 63V| g oo | Va 5 =220AN| oo 3
Triode- |1 — 0.35A| "inamoie " | Rertas = k02 R —0omMe | S
section) Iz:’ ov Cd81<0-002 pF ol
‘ L.F. amplifier | Vb
‘ | (tflto e) Ra g — 13
section Vg
*Typicial ] _ |
characteristics Va S — 32 mA/V
‘ (triode ‘ V‘ B = 22
section) = DN
|
V. |
F;}q;;e%iv- ﬁ;“‘_ 2 S = (IJSSI{ESAD/V
ECH I Jopany| - tumtond . |8 8 e =k P -
Triode- = i A5, 1S ﬂn
hexode ]f =02A]| I v 2
Oscillator b Se = 28mA/V
(triode | Ra — 17
section) R33+3T—‘ ©
V
Frequency- a
changer R + Sc — 0.75mA/V
Gheptods | RostgT— R =14MQ
section) o1
Oscillator Vb
(tri.odte) Ra Vose =175 Ve/[
section

ECH 21 |y;— 63V |
Triode- |[; = 0.33A

heptode

[.F. amplifier
(heptode
section)

L.F, ampllfler
(triode
section)

Va

Reo+ga = 45 kQ

83

] 81
Vs
Ra
Ve

S =22mAlV

;. =09MQ
Cag]<0.002 pF
g =13

Typical

characteristics
(triode
section)

| Va
\V‘

gr__g2+g4

.700009’
o QKo
LANGYO YA
7 k958
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Tope | TS Applion] RO Correms iy OO B
. Vo SBOVIL =30 |
requency- 3. = 24 I togp = 3.0 o
shoore R =30l fprar=020 |% 95DV
ECH 35 Vy— 63V | section RyteT =50kQ2 Ao . i
'}I;riodde- I] =i0.2A V!l =2V ‘ kgr:N
Oscilliior | Vs =250V|Ie =33 |5, —28mAN
(triode Ra = 45k Q| Lis+:7=0.20 p =24 mA/
section) Rga+xT: 50 I(Q
e [ SEe R
requency- = =2 | .
dhonser | Ryt) —47kQ fyrer=035 % SoamalV|
ECH 41 Vj: 6 3 \Y, section) R83+3T = 20 I(Q I/l =38 V” ”:f@?"
. . — osc €. ay\o ofk
T [y =0.3A n =2V o
Oscillator Vlz — 250 V Ia — 49 So — ]9 mA/V
(triode Ra =30kQ2| Ies+s7=0.35 | Sejf = 0.55mA/V
section) Rea+gT= 20 kR po= 19
e fy SHOE,, 7B w
requency- = foge = 0 - " |
guer |RY =0k =02 |R =%PeaN
section) | R13+ gl = 47 ]\Q t
ECH 42| Vi=63V g1 =—2V t’;’:,"
i g ‘ Iy =0.3A | — — — "™
Vi =250V . .
Ouilor |R,  =3kQ(L =48 |& ZF8mAN
| seom | RateT= 47K Ister = 0.2 o =5
‘ | Vosc = eff
i - - S
| Class A | S =19 mA/V
‘ oulI;.)‘l{! Ka = 250 V Ia =136 gi = %sk]bQ
BcLu|, o s |2 TPV =4 | Zoy o
Hode- 1=06. section (R Heo 2
Zutpﬁ:;- |/ =1.0A S el "
wetrece. | Typical _ S =2mAlV
R e M PRI i i
section) M =170
EEP 1 | . B
(EE I) Va = 250V 1 =8 rf QW
Sec?nglary V/ =63V Typical VZ? = 150V 1“ ; 0.45 S =17 mA/V I
e::::;:;e" [f = (0.6 A | characteristics sz = 150V 1'2 _ ——6 g Ri =50 kQ h2;
. (phase) Vll — __25 V ke = . D/
invertor |
EF5 | Ve = 250V S =17mAlN| <%
RS ey e B STV <y R i
pe::lo]de | I ’ ] 81 = 3 V‘ &2 i ‘ Cn§1< 0003 DF ‘ 92
| |

2

R, is a resistor between 4- Vb and the screen grids.

2) R, is a resistor between the screen grids and chassis.
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Filament o Cie Voltages Characteristic Base
Type data Application Resistors Currents (mA) l data connections
f
Vo = 250V|I. =30 'S =18mAlV
Vegs = 100V |y =08 Ri =25MQ
Vgl . —2 V Cag1<0.003 pF
Vo = 200V Ia =30 rS = 1.8 mA/V
H.F. amplifier | Vg = 100V Igs =0.8 R =20 MQ
Vgl = _2 V Cagl<0 003 pF
Ve = 100V|la =30 = 1.8 mA/V
ng = ]00V 132 = 08 } Rl = l 0 MQ
Vg] = _2 V ; (,ag1<0 003 pr
e R = N 14 fO
EF6 V=63V Ve = 250V ,,':“@Tm
Pentode | If = 0.2A Re =02MQ|L. =09 — 140 LY
‘ R =04MQ L, =03 &
Rr = 3kQ
Iy = 200}/;
. Ra = 02 M Ia — 0() =
L.F. amplifier Ry =04 MO Fes —0.23 g =1 15
Ry = 512 ‘
|
fr — ) . L1 }
Is = 100V, |
Ra — 02 MQ Ia = 030 ]00 |
Re =04n0Ql\Ls =012 |2 =
Rx =5kO |
Vo = 250V|Ia 8
e |Vi= 63V Vu = 0V S =18mAN|  rGHP”
i 1]:0'2A H.F. amplifier | Vg, = 250V | Iy 0.2 ;= 0.45MQ2 ,4.
fasade: 2 - @ = 0V Cag1<<0.007 pF o
F B —25 V
Vo = 250V|I, =6 S =22mAlV
Rpy = 90kQ|L, =17 R =125M
Va = —25V Cag;<<0.002 pF
H.F.- or LF. Vu = 200 Vv Ia =6 S = 22 mA/V
amplifier Rgg = 60kQ2 lgz == 1.7 Ri =09 Q ,
EF 9 Vgl = —25 V Cag1<0.002 pF k 'ngmm
Variable V/: 6.3V gga
mu I =02A Vo = 100V|l. =6 S =22mAlV K
pentode o = 100V|Ily =17 Ri =04MQ
Vg] = _25 V Cagl<0.002 F
N ZoaMOl 0.87
e Ra —; 0 a = \u. o
L.F. amplifier Rgg =08 MQ 122 =0.26 g =105
R, = 1.8kQ2
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Filament 5 Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
Va =20V I =ik S =22mAlV
Ry, =75k 1" I 20 R =20M%
Vg =—2V e Cag1<<0.002 pF
Vo =200V ol S =22mANV
H;x‘:r;p(l]irﬁel:;']:. Rez =50k | 50 o SO Ri =15M
EF 11 Vf 6 3 v VEI == —2 V ‘ 82 s Cagl<0.002 pF a
Variable T f a2
mu I =0.2A Vo =100V |z _g S =22mAlV a“w»
ERigRs Vee =100V 1“ —5 0 Ri =04MQ
Vg] = _2 V £z . Cagx <0002 pF
| = T PR
L.F. amplifier R:Z ; 06 MR 1:2 ; 035 g = 98
R, =15k 0
‘ |\ Va =250V I -3 S =21mAV
i H.F. amplifier ng =100V 1'-" = 10 . = 2.0 MQ
8 = —2 V 82 s Cag1<0.002 pF
Ve =250V
Ra =02MQ|L =0.9 =131
EF 12 | V=63V Re =05MQ\ Ly =037 |# =V e
Petode | 17 = 02A Re =16kQ | 1 | RO,
Vy =200V
. |Ra =02MQ|L = 0.67 e TG
L.F. amplifier Rey =05MQ L. =027 g =1
R =22kQ
Ve =100V
lRa =0.2 MQ| L =0.32 — 128
|Re =05MQ|I, =014 2 —'¢
Re =22kQ
1
|
EF 13 o =R 1 A
Va:;zble ’ 57/ i 8% X H.F. amplifier 5:2 ; ]288 ¥ 5:2 i 82 ‘ AIsei ; 5 ; Il\n’?b\ g
pentode L 81 = _2 V ) Cag1<0.005 pF
Va =250V _ S =22mA\V ‘
HE o LF Ry —00kQ |4 =6, IR —12MQ
EF 22 8 _25 V e Cag1< OOOZPF g3
Variable V] =63V ggr
mu = a\° ¥k
pentode ll - 0 2 A Vb = 25 V 7
. |Re =02MQ| L =0.87 = 106
L.F. amolifier Rex =08 MR s = 0.26 g =
= 1.75kQ
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| Filament o e Voltages Characteristic Base
Type ldata Application Resistors Currents (mA) 1 data connections
Va = 250V|I, =3 = 1.8mAlV
Ve, = 100V|Ip =08 =25MQ
Ve = —2V <0.003 pF
HF Vo = 200V|I,. =3 = 1.8 mA/V
amplif;'er Vgl = 100V Igg =0.8 =2 MQ
Vee = —2V <0.003 pF
Vo = 100V |1, =3 =1.8mA/V
Veo = 100V |, =038 =1MR
Vao =—2V <<0.003 pF et
EF 36 =63V Vs =250V a7\
Pentode  [f =0.2ZA R« =03MQ |, =06 16 oG o
Ry =08M&Q |, =02 aa 4
Rr =4kQ
Ve =200V
L.F. R. =03MQ |1, =0.45 — 130
amoplifier Ry =0.6MQ [, =0.17 o
Ry =64k
Ve =100V
Ra =03 MQ Ia =022 - ]05
Rgy =0.6MQ | I, =10.08 -
|Rr =64 kQ
EF 37 Non-microphonic execution of the EF 36
Pentode All the electrical data are equal to EF 36.
Vo =250V I — & = 2.2mAlV
Rex = 90k&2 1“ s 1.7 =1.25MQ
aq =—25V & — <<0.003 pF
e Va = 200V = = 22mAlV
Himeier | R = 60kQTe =6 R —(05MQ
EF 39 - 6 3 V Vgl = _25 V 82 - <0003 pF ; a Q9
Variable e (o2 Co\oz
mu =0.2A Va = 100V|, _, =22mAlV
pentode ng . 100V ]a : i . =04 M.Q ’ 8
Ver =25V |'# — & <<0.003 pF
R 2o L —os
g a —VU. a = 0.87 _
L.F. amplifier Rgz —=08M 122 = 0.26 =105
R, =18kQ |
EF 40 characteristics g2 = g2 =0. = L.. |
Lov;ren_oise V] —6.3 \Y | V!l =2V < 0025 pF | 5 :i og; 42
amplifier 1/ =0.2A | Vb =250V A% 0%ks
pentode L.F. Re =022M I =09 =180 Y
amplifier RgZ = ]0 MQ 1g2 = 02 =
Rr =15k
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Filament A Voltages | Characteristic Base
Type data |Application Resistors ’ Currents (mA) data connections
EF 40 | Vi=63V llgb = (2]5303\1(/19 I 0 58
f=0 amplifier a = a = =
Continued | Iy = 02A | =P omPiber |t _15MQ |y =002 |2 =210
R, =22kQ
EF 41 |
. = Va =250V I. =6 S =22mAlV ¢
Vaable | I = 03X | Phaniied ™[R =90k0 L, =17 R =TOMQ '5:;,,,,
pentode ' ‘ Vgl =—25V | Cag1<0.002 pF Pt
| | S =95mAlV ]
- PE— 93 9.
B0 poasy | wa |00 2BV - (R ZOSHO) ge
pentode If =0.33A amplifier Vg1 =-—2V 182 =23 g;ﬂzl_ 750 P
‘ Caz;<0.005 pF
| | S —6smAN
T AT A
pentode | H =03A | amelifer 1yt v e =3 Re = 14kQ | P
Cagl <0007 pF
EF 51 g S  =95mAlV s g2
VHE | V=63V | ur o v b0 ZEOV 1L 14 R —05MQ | weie
a:::] e 1/ =0.35A amplifier g2 ; 225V 122 =28 ch =] kQ 2 ooooo it
pentode &l ’ Can <0007 pF LA
EFF 50 . S —8mAN po—
wr, | V=63V |  Twiel Ve =208 p _¢ R —03MQ| 5%,
double Ij =0.6A ?e:crﬁc‘:rsl:et:‘; Vg2 =2V 132 =038 th =600 0"0%
pentode ¥ g Cagl < 0.04 pF ol
EFF 51 - S =75mAV K k93T
. | V=63V | Tosal Ve =B0V 1L _g R —035MQ o,
double | If =0.75A | hanpeerites [y ZEN G I =12 | Ry =800Q )
pentode SEEVEEE IS Cay<<0.04pF = 7~
| |
EFM 1 Vy=Vi= 250V il .
Variale mu Vi — 63| LT amliter Ra =013 Mg f;; = 82}83 5 60;I3 ""j
pentode r =0. Tn i:i:“onr =035M : : : o« = 70/5° Jd i
g e Y= —2l—20V |1t = 0.65/08 o
EFM 11 | |
. . \Ve=Vi=250V | .l
e M= gay | Mh e R OCOBMO R ol s | PN
pentode ‘ Ij - 02 A indicator I Rgz =0.35 MQ 182 : 065/]0 o == 70/30 " “Tkaig’
hdicator” Va=—15/—20v]1 = 0651 r
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Filament s e Voltages | Characteristic Base
Type data Application Resistors ‘ Currents (mA) \ data connections
- Vo = 250V|I, =20 ‘ ‘
EFP 60| ) ovl mrotr (Ve = 20V|L, =15 S =25mAV|
Secondary I /:0 37A television ng = 150V Ik? =—156 |Ri =170 k2 | 9’@”%’
Cpf:;iz'g: L et 1. = —2V Cagl <0.004 PF k1) /ool s
Vg = ov
Vo = 20V =18 i
Frequency ng +g4: 100V Igg+g4= 3.8 Se =04 mA/V
EH 2 changer s = 05MQ| I,z =002 |R =2MQ el 'm;qr
Variable | Vf=63V Va = —3V 3,
Mo Iy =02V - e . [ a5/
. HE. o L |Va = 250V|la =42 |S =14mAN !
.a;nplifier ’ ng + 0= 100V Igz‘}‘u: 2.8 R =1.0MQ
Va=Vg=—3V Cag;<<0.0015 pF
Va=200—250V|l. =1.0
V33+35= 50 V 133‘*‘3‘,: ]I Sc =r 0 SsmA/V!
el 4 R —2MQ |
G Bbe
= 0 — U, g6, oNm
EK 2 V/ =63V Frequency o i g - g;,
Octode |[f =02A | cherser |y — ooyl =10 S
Ves+e5= 50 V Igz+g5= 1.0 ‘ Se = 0.55mA/V
w = 2y R —=12M®Q
Vo = 100V|lpy =15 ;
Rg] = 50 k.Q [gl = 020
Vo = 250V|l. =25 L1 i
EK 3 [Vj=63V | Frequency ‘,ju—f—i:_lO(S) V| Igg+g5=5.5 'S = 0.65mA/V| ;6':
Octode | Iy =0.6A —r V:: = 100V Igp =5 R =20MQ | -
Ry = 50kQ[n =030 |
i . \
Va = 250V B Ty
Vgg == 250 V Ia = 32 R‘ : 8 I(Q
A R
Class A e Wo=36W
output —— —_——
amplities (Vg = 200V S =30mAV
A s R
p = = = a — $ k33,00,
ELZ 1y =63y Re = 4809 Wo =23W .
atput | [ = 0.2 A - ¢
pentode 1 . 2)<27 5 92
Ve = 20VIL mer—=2%325| Ree = 82
22 = = —
Rk — 300 Q‘ Igzmxn:2><4.5 Wo -—SW
Class AB J Igg max— 2X8 ‘
push-_p'u“ 1
amplifier 5" f %88 x ‘ ;: "nl'li:-\‘: 22;:224}5 Rea =9 k0
g2 = min— X35 Wa :5W
R. = 3200 ::max — 2%6
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Filament sl Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
s =9omAV |
Vo = 250V|I. =36 . — énl
C]:ssuA ng s 250\/ Igz . 4 Rl : 50 ](Q
output R, =7kQ
amplifier 21 = —6V We =9W [
EL 3N Vi=63V Rk = 1500 [ W: —=45W S
it | =09A | S
_ Ia min = 2X24 7
Sl |y, 2 B0y | e = 2X285 R = 10kO
amplifier e min=— LX L. o — O.
" Rk = 140 Q Iiimax: 2X4.6 L |
G a (Ve =B0V|L =m0 73_ = 525-25kf"QA/V1
ouT:sut Vgg = 275 V ]gz = 7 ! : 3 5 k.Q
EL 5 amplifier 21 = —14V I’Van ; ]8W o
0 Vp=63Y Re = 1750 We —88W AL
pentode |If = 1.35A|— — ‘ IV
i Ja min = 2X58 92
el R et g
amplifier = I min— 4.X0. o = 1.
d Rk i IZOQ; I:Zmax: 2x10.5 . e
ama |V =3VE =n |3 =lonaV
output g2 = 250Vl =8 R =35LkQ
EL 6 amplifier 21 — —753/ u;a ; ]8W i L,
Output Vr=63V Rk — ‘ fo—i ‘
pentode I/ =1.2A— 1 k5 — ]a ”
Clos A8 Ve = DOV e — 2% | R k2
push-pu g — a max : | Naa =
amplifier 1 1 min — 2X 5.1 Wo = ]45W
’ Re = 0Q|pm= 231
[ | ”7'7_ - 77
| Vo = 250V|L =3 |5 =ImAV |
Wy —esy| Gma |y — BV, =4 (R =30k ,zf (
e‘:“zléte ]/ = 09A amplifier Vgl = _6vi 2 : Qe J93kim’
. Ry = 1509 e
‘o = 45
B S =I5mANV |
Vo = 250V|l, =72 g | .
EL12 | g3y | Cesa ()0 — 250v|L, —8 i =BkQ | N,
Output | output R: =35 I(.(J Ol .,
entode | ¥ = 1.2A amplifier | Ve = —7V = 15 el
. Rk = 900 % =y
o — \V
- 1B =9
Qusa Vo =20v|E =36 R —50k0Q
v e | IR | e £ |
EL 33 1y —63v Ry = 1508 We =45W W
pentode |/ =0.9A I il = e Qo)
e a min — 2% 24 f
G B8 112 . = BV fowar= %285 Ren = 102 |
amplifier ‘ Rk - ]40Q 1;2 min = ZX 28 | Wo — 82 W “

| [gz max= 2X4.6 ‘
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Tope | Flament ppplicaion|  YOUSESS | Curcents (ma) | Charactristie| | Base
. s S =1l mé/V
- « = 250 - R =15k
st |V = 20v|E 10 R _2540
amplifier Rk = 1070 ‘e - %a = %g g
push-pull Rg22) = 500 )¢ m.axg oa -
EL 34 amplifier Rk ey 132!2 lgzmm =210 Wo =37W 92_ g1
oo 2 V=63V Lysmax = 2X 22 e
utpu N~ o
pentode | B =154 Ui = sy me=2x20 L%
Rty — 800 0| Ja max=2X106 | Rea = 4.4 k2
Be) = B I min= 2X24 | W =58
Clahss Bil £ . Igz max= 2X28
push-pu
R R A it 1o TSR
Vb“ i RY Ty min=2X2 Wo =108 W
1 Igzmax == 2 ><275 | }
EL 38 7) coiy Ve = 250V S =143mA)V, £
Line | Vj= 63V | 4 voiesl. Ve = 250V|[e =100 Ri= 21kQ
outout | [y — [ 4A w = —7Vile =13 Can= 12pF "% s
valve | 1 g
el el (Ey, |
S =10mA/V
Class A Va = 250V Ia =36 i = 40 ](Q
O“tl'f’f‘:‘t ng = 250V Igg =5.2 Re =7 kQ
amplifier Rk = 170 2 We =9W o
EL41 |y, =63V We =48W ”‘L’w
]?u'tpl(;[‘t Ir = 0.71A ) °f°°j
entode i la e 2X36
S A8 |Ve = 20V | e =2%395| Ru= 7102
amplifier Rk i 85 0 ;:::::;j 22>><<E552 Wo =94W |
S =32mAlV
Vo = 25V|l. =26 Ri =90kQ
Veo = 225V|I, =4.1 R =9k
R = 3600 Wa =6W
Class A ,Wc == SW
output !
EL 42 amplifier o /(o 002,
aone |1} =63¥ V. = 200V|L =225 i . gbzk??/v a6, o)k
pentode | Ij = 02 A ng = 200 A% Igz =35 d : Q (i 4
Re = 3600 R, =9k
1 [ Wo =2.1W
| =0
Cu g (Vo = B0V e TS R 15k
gl Ve = B0 s = 300 e = 8
‘ ki = 310 1;2 max=— 2X 6.7

') Provisional data.

?) Common screen grid resistor.
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Filament o e Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
i Iamin = 2X16
Clas AB | Va = 200V| /00 9517 | Rea = 15k |
it g2t = 0 Bl hamn=2%26 | Wo =41W
EL 42 Vf == 63X Igz max= 2X5.6
Continued If = 0. I o — 2%5
Cas B |Va = 20V %00 5520 |Ree= 16k
l;l:pli?il;r ng : __22252 ¥\ Igz min = 2X08 |Wo = 65W
- | e . i | 132 maxé 2X65
Typical Vo = 800V I, =225 S =4mA/V
| characteristics ’gz — 400V 132 =25 R: =50 kQ
Ve = —37V |‘ Wa =18W
— Iamin = 2>< ]5 1 2
EL 50 V ) 6 3V Va — 800V Iamax _ 2X70 Raa = 16 kQ k,m&gg’oo
Output 1/: 1.35A ‘ Veo = 400V Igomin = 2X1.25| Wo = 84W L ioPy
penlude / . Class AB Vgl == —375 V [gzmax = ZXZO g g2
pushl-.?.ull I 2 o 25
amplitier a ","'" ——
| e = A Lemax =2x% | Rea =5kQ
ng : _35 V Igzmin = 2X2.5 Wo = 50W
- lgzmax — 2)(22
. Vo = 750V i S =8mA/V ‘
domie (Ve = 0VIE =80 IR =50k
‘ Vgl :_375\/ #2 . Wa = 45 W ‘
‘ e . |
I min = 2% 87 (@
EL 51 | yy—63y | Sueal | }e 2 300y|le e =2x110 | Ru = 48k0 | wQ
utpu | —_ o g2 . P p— = )
Szn‘tzd: ! Ij 19A amplifier Rk — 100 Q ;:: ::;; %i;g We = 67.5W 9’4 32
v - Ia min = 2% 40
Clas B |¥a = T50V| [ o 25145 | Rua = 6kQ |
Puken (Ve =10V e =2X75 (W, = 140W
amplifier Vgl — —40V I::ma:, 5% 30 ‘
EL 60 ' T
Output EL 60 = EL 34 with different base ak
pentode ’ 9 '°°f
o S = 1.7mA/V
ELL l V ___63\/ Class AB Va = ZSOV falmn ;%i}; R( = IIO](.Q %j’ngfp'
Double 1/ = 0.45A pushl-.fp.u" Ves = 250V Ia max == 5%25 Raa = 16 kQ ,.,
niode | TR R = SG0Q T A0S | We = DASW ) S
Pe=Vi=250Y | I, =0.0950.021| . _ 24100
a = 2ZMOVE o304 (@ =740 »
EM 1 . , Ve =0/—5Vv|H" =50 “G&90p
N V/ =63V Tuning — CHE )
;an"i:;?fr Ir =02A indicator Vi —Vi— 200V A
R =2MQ|k = %0]7;%0-&2 o = 70/0°
Ve= 0—4v|" = 20

1) In the screen-grid circuit a lamp of 550 V/68 W must be inserted.
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Filament P Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
Ve=Vi= 250V :
a =M, =20/25 |« = 90/5°
Tuning Vg == O/I—S \%
indicator
(sens.itive
section) Vb—' VI e 200}/2 ,
‘ =1M 1 =14/1.8 |a = 90/5°
EM 4 ; Vg = 0/—4.2V vt
Tuning V] =63V "’m‘zm
it |24 : s
sensitivities Vb - Vl: 230 V ¢ )
R’ =1MQ|LI =20/27 |« = 90/5°
Tuning Ve =0/—16V|
(_indica.t?r
insensitive
section) Ve=Vi= 200V
Ra =1MQ|I ="'4/20 |« = 90/5°
Ve =0/—I12.5V
e A ol ot - 0
EM 11 (Sens_iti\;e 5" Z 2)/5_1\548 I =0.35 o = 75/5
.Tu.ning Vf = 6.3 v section 8
splenr |7/ 12 A
sensitivities Tuning Vi= Vl— 250 V.
gdoer R USIMQL =035« = T
section) Vg = 0/-‘6 \% |
Ve=Vi=250V
. Ra =1MQ|I =20/25 |« = 90/5°
indony | Ve =05V
(sensitive i B FE Bl A
section) V{, = Vl 200 V
EM 34 Re =IMQL =1418 |« = 90/ ]t
Tuning |y 63 Ve =0/—42V w’
wi w Ir =02A Qoo
sensti‘:i\t/iti[;s ) V”— Vl—_ 250V 2202
i =1IMQ|; =20/27 |0’ = 90/5°
| o, Vi =06V
e | Vi= V=200V
RS =1MQ|I =1420 « = 90/5°
Ve =0—125V |
Vy = 250V
R« =047MQ
R 39 ]ﬁgi) L, =028
' Frequen.cy R = 5 = 'O:oa
FOBY | 263X | oo (R =360 Q9 Missarrm)=15 e
nneode L oiocion [/1.23 = 12 Veff Igs = 0.09 02949845
Vigs. = 12 Vegr|Igs = 0.03
P (Vig:s_Vr‘;ﬁ?gag

2)(’7:
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1) g2+ g4+ g6 and the cathode are tapped on a potentiometer between - Vb and —Vb consisting of R;, R; and R,.
phase angle between V"ga




Filament T Voltages Characteristic Base

Type data Application Resistors Currents (mA) data connections

‘ ? .
sctibiar 10 = maxO.S Lo

EY 1 50150 e/s | Vir = max 5Vepr| I (peak) "= | it Zmes:l E)

EH{T 4mA t = minV. %

“high | V=63V | | . O T .

B | Bmms |
fo.r' Impulse Va (peak) == Io=102 (average) g e

television) reclif?calion s 10 (peak) — 80 C;llt max OOPF

EY 51

E.H.T.

rectifier | V=63 V The EY 51 is the EY 1 but uncapped and with wire coanection:. (see page 61)

Gieb | I =80mA

tengifgn f =Hlm All electrical data are cqual to EY 1|

ret;t(l”ler

television)

EZ 2 r e
Full V/ =063V Rectifi Vir=2x%300 v:]f 10 =max 60 R = min 500 Q 2
wave |lr=04A | L =2x350Vefff  =max 60 = min 500 2| R, I

rectifier

| |
\ ?

EZ 3 " Ve=2x300Veff I, = max 100 |Re = min200 Q|  +5%
Full 5// i (62:\//\ Rectifier =2x350 Vel]} ° — max 100 i = min 250 Q a: 0<7a'

iy e =2x400 V| = max 100 | = min 300 2

S al i OER X rty,

EZ 4 ol | Vie=2x300Veff Iy =max175 |Rt = min200 2| v 55
Fal |VI= 63V et —2X350 Ve = mas 175 — min250 O

g | =2x400 Ve = max 175 = min 300 Q e

EZ 11 | i ‘ B
Full Z = g-jg‘gw Recifier | Vi =2X250 Vet Io = mas 60 |Rt = mn600 2|  o0l}

rectifier
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; Filament e Voltages Characteristic l Base
Type data Application Resistors l Currents (mA) ‘ data | connections
Egul}z Vi=63V Rectifier Vire= 2X400 Vefy| Io = max 125| R= min300 ,i?",o o
it Iy = 0.85A = 2X500 Veff = max 100l = min300 2 N Y
Vr: 2% 250 Ve]f ey 5
EZ40 oy T 200Vl o = max90 R ZXIBG
Full Fi=0, Rectifier = 2% 350 Vgl = max 90 =min £X ah
wave |I =0.6A Vi =max500 V . m:x 9 =min 2X30082 2 o
rectifier il i e pea ) ‘ Cfilt: max 50 [J-F}
o2 nogv |
puble | =95mA | and AVC. .
S= 1.0mA/V
Va = 135V | Ia 2.5 -
Vi— —45V B ks
. Typicﬂl ® =
characteristics
Va = MV . =10 S= 07mA/V
KBC 1 Ve= —34V J Ri= 23kQ 112 g
Double | Vj=2V ) p= 16 m
e | =415mA Vi—  135V] <y "
i Re= 02 M.Q‘ Ia =0.35 g = 125
‘ L.F. amplifier Vg = —20V !
‘ Ny = 90V |
Re= 02MQ I, =019 g= 11
‘ Ve= —20V| e ln " o =
p= -z (52 B
KC1 |jy=2V |  Topieal e p= 25 ’ o
Triode l/ — 65mA characteristics . | =3 <la
Vo=  QV|L =03 |3= S4mlVl ¥
Ve = —15V N 25
Vo= 15Vl =30 |RZ o
— . 1 tf
KC3 |yy=2v | Tysical Y ' p= 30 ’"’
Tricde 1,. :ZIOmA characteristics s 25 e
! Vo=  V|[L =20 |§= ZAmV] ¥
Ve= —16V ,u.l: 30
| vz oyl - |52 e
| = =1 S ’
KC4 p=2v , Typical £ p= 30 ml
Triode ‘[] =]00mA characteristics i Ly I= <Ja
| o _myle -0 |52 Wwy ¥
| pn= 30
g Vi = BVIL =10 52
KCH 1 e L g2tgs = a =1. . 12
Vi=2V changer ok = 0.32mA/V| )
Triode- — (hexode = _05 \% 1, +g4 — 1.2 (I '193«
hrode | Ir =180mA| Qe | RE 255 {(/ Ol T8 o2 |R= 15MQ | Mo/
csc— 8 c[/
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Filament | Voltages | Currents (mA) ‘ Characteristic l Base

Type data | Application ‘ Resistors data ‘ connections
Voo =9 V|L- =10 |
gy V;f“‘;_%%" fortn =12 s, —05mA
geectxi‘:n; Rg3+gT: 25 ]\.Q 1g3+gT =028 | Ri =0.1M
KCH 1 i |
: Vi =2V _
Continued | 1 185 A o =Y, _ip S =13mAN
Ouituor | Rita7= Bk Iyt =028 | # = i
triode
section) —
' B =200V1L =20 [S =LInAV
R =22LOIp 028 | =28
Rgg+¢7=25k82 sa+eT = U.2° .=
'S =10mAV
Vo =135V Lmn =2x15 R ,fé%‘kg 6
Vg == OV ln max :2X14 aa: |
KDD 1 We =2X15W
Double | V7 =2V g E Wo =2W | [
output ]] == 220mA amplifier s . .Dg bq.
trinde S =08mA/V g9
Vo = 9OV Lmn =2x08|R =70kQ |
Vo = OV lamax = 2X8.5|Raa =10kQ
Wo =072W |
Vo = 135V|I, =20 |S =0.6mAlV
KF 3 Veo = 135V|L; =06 |R =13MQ "
Variable V/: 2V H.F. (l”f L.F. V“ =—05V C"'1<0'006 pF 3 Q00 ?gl
amplifier A4 a
P et Vo = %V|[L, =10 |S =05mANV %
Veo = 90V|lL =02 |R =2MRQ
Vgl —'-i —05 V Cag1<0006 pF
, Va = 13V[L =26 |S =08mAlV
| e = 135Vl =10 |R =08MQ ‘ L1 Qo
KF4 |p;—2v | HE o 1F Ve =—05V Cag1<<0.008 pF 3
Pentode | [j = 65mA | Pt o0l =12 s —07mANV| e
£2 = 0V Igz =04 Rx' =09MQ
Ve =—05V Cas1<<0.008 pF
Vo =13V|l, =07 ‘
;an+x5 =45 Vilg+eg = 1.0
Ve =—05V Se = 0.27mA/V
Voo =13V|L =22 |R =25MQ |
‘ \ 1[5,,1 = 852 1{/.(2 In =016 |
| | ose =38. e f(+) g6
KK2 =2V | Frequency 1 ' - | ?f‘
S :'30“"*\ sEag) — V|, =07 el
Vg3+gs — 45\/ 1;3+gs = 1.0
Vg4 =—05 \ Sc =0. 27 mA/V
' Vee = 90V|Ly =16 |R =20MQ |
Ry =50kQI, =016 | \
Vo;c =85 V¢f] 1
|
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Filament . e i Voltages Characteristic Base
Type data Application ‘ Resistors Currents (mA) data connections
\ ' 5 == 21 mAN
Vo= 133V|l, =17 R = 130kQ
‘Iljgz = 132¥ Le =11 ﬁ/': I?ICVQ
—— —_— q: ! g3
KL ly—3y | Gusa % " Wo= 0.44W 90
pel:lil;:: l/: 150mA amplifier 1 9’0 Dq:.
Va= VL 47 ﬁij ]lé%?g/v i
Vee= 0V, —_08 |R— 19kQ
Vo = —26V Wo—= 0.16 W
5 R i EE P ' ST
KLS | o Que s (Vo= V| =48 |F T J4mAV - g
Output Ir =100mA output | Vgg = NV [gg =09 ) e n
pentode = m amplifier | th oy —4V }[}/a = logzl(\gvg a bz
| o — 91 4.
U 30 Current 6%
i l rewlater | Veony=70—122V g = 100 ,
‘ P Ve = 10V|L, =35 B
Ry = 44kQ| Iy =16 ,%,.: ,‘;3;}‘}9
‘ HF. or LF. b = =2V Carn <<0.002 pF |
P r = 0Vl =28 S = 165mAV
Reo = 44kQI;; =09 |Ri= 1.0MQ
UAF 41 _ Ve = —11V Cas1<<0.002 pF
Diode- | Vj= 12.6V ™ : Lo
variable L, Vb == I70V afc” “o\g
ma | = C.1A R. = 02M&Q|I, =058 L Q’“
pentode Rgs = 0.73MQ| L, =018 |8 — 2
Ry = 27kQ
| L.F. amplifier [——
; Vi = 100V
‘ | Re = 02MQlI, =034 _.n
{ Ree =0.73MQ\ Lz, =010 |%
, ‘ R, = 27kQ
| Ve = 100V], _s S = 20mAV
Prs e =15 |B SR
HF. o LF. |_8t — —% atj o Re B
B AR R T Rl
UAF 42 Vo= —l2v|le =09 ¢ "—o02pF| .,
Diode- |Vy= 126V T e I
variable s Vi = 170V '
mu | F=0.1A Ra = 0.2MQ|l. =05 g .00
pentode Re = 0.82MQ| I, =017 (8 =
) R, = 27k
L.F. amplifier ———————— — R
e = 100V
R. =02MQI . =029 -
Re: = 0.82MQ| . =009 |*
Ry = 27kQ|
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| Filament I 5 i Voltages | Characteristic Base
Type | data ‘ Application Resistors Currents (mA) ] data connections
Vo = 10V =15 |5 =S mAV
Ctien |V = 15V =
characteristics
| _ _ S = 14mAlV
UBC 41 pe = _']0831 b =08 JR,- = 50k 2 o
Double | Vj=14V 4 b uw = 70 R\
diodes | Ir =0.1A Vi = 170V
Ra =01MQ|I, =0.45 g = 37 S
LF. amplifier | A= 3.9k 2| | -
. Ve = 100V
Ra =01MQ|I. =028 g 34
Ry = 3.9kQ
Ve = 200V|I, =5 S = 1.8mAV
Ry, = 70kQ1 L, =17 Ri= 15M
H.F. ?rf I.F. g == —2 V ‘ Cag)<0002 pF
| amplitier =
AR TR e,
UBF 11 = 0 = 0. i = 0.9M
Sual V/— 2 V:f T =1V * Cas1<0.002 pF
vasbie |I=01A | Vi = 200V
mu ‘ R, = 02MQ| I, = 0.66 — 8
Bemtode i Rz = 07MQ L, =024 |%
| Ry = 2.4kQ
L.F. amplifier S
Vi = 100V
R, = 02MQ|I, =0.33 — 7
R = 07TMQ|, =012 |8 =
Ry = 24kQ ]
Va = 200V|L, =55 |3 = SomAN
ng — ZOOV Igz :” R‘:351\.Q
Vgl :—”.5\/‘ ”/“a: ].IW
’ g == 19 Wo= 52W |
UBL 1 o o = |
Vo = 185V|[l, =59 [S = 88mAV s Ou
Double | 1y _ 5 St Vo= 185V|L, =113 |R=2kQ | «92
output If =0. amplifier Vg] = —10V Ra =3 ](Q N5 0/42
pentode Ry = ]409 Vo= 5W al kg3
b Vo = 100V|l. =285 |S = 7mAV
[Vee = 100V|L, =53 Ri= 25k
‘ Vo = —5V R, = 3k
‘ Ry = 14502 Wo= 1.05W
Vo = 180Vl =6 |5 = JmilV
ng — '80\/ ]gz — ]0 Rl ; 31(9
UBL 21 Class A K‘l - —IL%}/Q Wan: 1MW 92 a2
e | V=5 A = 48W q:y
e | ¥ =0 smolifier Ny = 100V =325 |S = smAN|
Veo = 100V |z =55 Ri = 25k
Ve = —53V| R, = 3k R
Ry = 1400 =135 W
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Filament o Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
— Iz min = 2X50
UBL 21| pssy | Gl R |Ve = 2O V) wer=2X56 | R =412
SRR 1/ =0.1A amplifier R” ; 116 Q 1;2 min=2X7,8 | We = 125W
k Igs max= 2% 14
Va =200V| I, =3.0
R,z-l-u: |55 kQ Igg+g‘: 65 Sc = 0.75mA/V
Res+sT7=50kQ2| lgs+s7=0.19 R =13MQ
Fraenss |V = —2V
Gepade Ve =100V[L. =15
sz+'4=ls.5 kQ 132+t(: 3.0 Sc — 06 mA/V
Rea+eT=50k$2| Igs+,7=0.095 |R =1.0 Q
Vgu = ‘—‘] V
Vi =200V
Ra =20kQ| I, =41 Seyf = 0.45mA/V
Oscillator RB:H‘! =150 k2 1!3+5T: 0.19 osc™— 7.5 Veff
(triode
section) Vb p— ]OOV
R. =20kQ| I, = 1.9 Seff=044mA/V
Rga+¢ =50 k2 Iga+‘T: 0.09 osc™— 4 Vc]/
UCH 4 V/: 20V Va =200V /I, =152 S =22mA/V k—:’b:i :“:zg‘:ﬂ
,:EL'&%Z‘ Ir=01A L T 306({/2 lgp+24=3.5 R =0.7MSR AoC o)ir
—_ ar g3
LLF. amplifier ’::1’ = -2V Cdﬂ'<0'002 pF q
“Cis |5 —movli. =26
Rea+g4 o 30 k2| Ipotsa= 19 ,IS-(’.' z g} ]r\n/[%\/
e = 2110002 pF
Vi =200V
R. =100k |1, =15 g =105
L.F. amplifier Vg = -2V
(triode
section) Vb — ]OOV
R. =100k |1, = 0.68 g =105
Ve =—1V
Typical ) S =32mA/V
dapcati |Fe | —WENL =1 R =740
section) s - ® = 22 ’
Va =200V |/, =25
Rgz+u =40 k.Q 1g2+u: 3.0 Se = 0.75mA/V
Ryg+2T= 50k Q| I3 +¢7=0.16 R =1.0MQ
Friquency 21 — -—2 v
changer
(hexode. |7 =100V =12 .
uca V=20V | Rita = 40kQ| fyen=15 | S = 045mAV ”’gz«
hexode f =L Rga+xT: 50 l(.Q 133+3T—‘ 010 Ri =0.6 Q % km
Ve =—1V
Oscillator Vb ' = 200 \%
(triode R. =30kQ| I, =28
section) | Rt eT= 50 k2| Jpg+57=10.16
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Filament P Voltages Characteristic Base
Type data Application Resistor's Currents (mA) data connections
_— Oscillator Vi = 00V .
UCH ILI Wy =20V | “Gioic” R, = 30kQ(L, =14
o f . section) Rg3+gT - 50 I(Q [g3+gT: O]O
Va = 200V |1, = 35
Rest 5=15.5k82| Izt =65 | S = 0.75mA/V
Py | PRI Vel e | B S LOME
changer 21 .
bemede v, = 100V|[L. =15
Rg"‘LE4*]5 Skg Igz+g4 =3.0 Sc = 058m?2/\/
1;:;#;;7: fﬁi(v Igs+o7=0.09 i = e
y = 200V of = 0.45mA/V
Re = 0kQ|L =41 f/”= 75 {2”/
0(sci.]l:;tor Rga+gT— 50 kQ ]la"‘ET: 0.19
triode
wtion) |y = 100V of = 0.44mA/V
Re —20kQ|r, =19 [prIgymA
Rez+sT= 50 k£2| fg3+¢7=0.095
Vo = 200V|I, =52 = ) g2ege
UCH 21 |p;— 20V Restse — 30 k2| Loptes— 3.5 S. == 2.2mAlV ario =
Triode- |J; = 0.1 A — "oV R =07MLQ Sas)
heptode = g3 Car<<0.002 pF MG %
E I.F. amplifier 51 = —2V ag1 P 77 k95
o ol 100V 26
section i — 5 =2 -
Rgz+z4_: 30(1)0\(/2 1:2+:4 =19 }S;', ; g? !\H/}%V
. = N Ca1<<0.002 pF
vy = 200V
R. =100k |1, =15 g =105
L.F. amplifier Vg = —2V
(triode
section) V[, - IOO V
R. =100k |1, = (.68 g =105
Ve = —I1V
Typical -
characteristics Va = 100V Ia = |2 S = 3.2 mA/V
b (u'itodel Vg = ov Ri =6 I\Q
section) B® = 19
Ty = Bl
= +2a=19 r
RY) = 47kQ| lprsr=032 |5 = VfmAV
UCH 41 Frequency Res-+57= 20 k& T 9.9, 9294
Triode. | /= 14V changer Vo =—18V Z@‘l’
hoxode. | U =0l A| | Ummode Va = 100V s
Bl =zklll =10 | . gsay
Rz = 47k 1g9_+g4—'0 Rl _14 Q
Rg3+gT— 20 l(.Q 13+gT—— 0.20 ol
Voo =—10V
1) R, is a resistor between |+ Vb and the screen grids.

2) R, is a resistor between the screen grids and chassis.
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Filament S s Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
zl, — 170}’2 :
= 10k a =49 o
Rg+5T= 20 k82| a7 032 Seff= 0.6 mA/V
UCH 41 Vj — 14V O(stci‘lls:jtor osc — V:/f
Continued 1/ = OIA se::?one) Vb = 100V
R. = 10kQ|L. =28 |2 = 13mA
Rey+sT=20kQ| Igs+g7=10.20 | >F— 1o
Vasc = 4v¢f/ ko=
1%“1) = el
= = 2.1
Ry = k| fptu =26 |5 = S10pAV
R23+1T— 47]‘9 [g3+gT: 020 L
Frequency Vgl — —1.85V
changer
g =y
= 18k&2| /, = 1.2 _
i) = 0kl Lera=15 |5 = 7ROV
UCH 42 Vi= 14V Rg3+gT—— 47 k82| Ig3+57=0.10 s :’15 J\m‘
3
gy, = a =9,/ _
RigtsT= 47k | fysgr=020 | St =0.OmAN
Oscillator Tosc = 8 Veyf
(lriPde) % 00V
section b == 0V
B, = RN =ay |8 = HAmiiy
R;g-{—gT 4/](9 1g3+:T: 0.10 off =22 4
osc — 4\_/6!] #
Typical .y S =21 mAV
chegsenaion | px = HOVIL - =20 R =30k
UCL 11 . section) 2 i i Mmoo = 65 g,
Triod V]—60V q{“’o ar
ouput | ¥ =0TAl  cea |y, = 200V S =9mAV -
tetrode output 1% — 400\/ Ia =45 Ri - 18 -Q
ampllflc.r Vn - —AS 5V 182 =6 Rs = 45 I(Q
(te!rode sechon) £1 — . Wo :4W
Vo = 200V I g S =22mAV
Rgx = 60k 1" :17 R =12MQ
HF. or LF. | Ve = —25V|™# — " Ca1<<0.00? pF
amplifier 1y, = 100V _ S =20mAV
Re = 60kQile =32 |R =i0MQ
UF 9 Ve T =—]3N:|2% = — ¥ Cas1<<0.002 pF e
Variable V]: 12.6V VI; = 200V f 080 a2
mu Ii=0.1A R, =02MQ|I, = 0.65 88 N,
pentods Ree =08MQ|IL, =017 (&8 = e
Rk =25 k2
L.F. amplifier
Vi =100V|
R, =02MQ I, =033 —8
e =08MQ I, =008 (& =
I R, =25kQ "

1) R, is a resistor between -+

Vb and the screen grids.

2) R, is a resistor between the screen grids and chassis.
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Tope | Fament | Applcaton|  NOHLes | Curremts (m) | Chargetevisic | Bese
Vo = 200V I —6 S =22mAV
Rgz = 70 l(.Q ]a : 1.7 Ri == '5 I\”Q
g8 = —ZV 2 S Cag1<0.C02 DF
H.F. or LF.
amplifier
Ve = 100V I —28 S =18mAV
R, = 70k [" _ 0.95 R =11MR
‘o= —l1v|Ee T Cas1<<0.002 pF
UF 11 .
Variable V/: 15V " 'z‘ol gf
pe::::de 1/ =01A Vy = 200V 'b B
R, = 02MQ|I. =076 77
Rgz = 06 M.Q Igg = 026 8
R, = 2k
L.F. amplifier
iy = 100V
R, = 02ML| 1, =037 — 66
Rgg = 06 MQ 112 == OIZ 8 =
R, = 2k
Vi = 200V I =G S =22mAV
Ry, = 60k 1" :]7 R =10MQ
g1 — ““25\/ £ . Cagl<0.0(_'2 })F
H.F. or LF.
amplifier
Vo= 100V|, _3, S =20mAV
Regs = 60kS2 I“ :0185 R =1.0MQ
UF 21 Vg = —13Vv)e —* Co1<<0.002 pF 913
Variable 5// = 12.‘(&V V@yr
mu 1 =0.1 N7 Ok
penlode Vb — ZOOV \,\,
R, = 02MQI1, = 0.65 — 88
Ry = 08MQ|l. =017 %
L.F. amglifier | Rk = 2.5 k€
Ve = 100V
R, = 02MQ|l, =033 _®
Rex = 08MQ|L. =008 |&8 —°°
Ry = 25kQ |
Vo = 170V I oy S =212 mA/VI
Rgg == 40 I(Q [u : I 75 Ri = ].0 MQ
UF 41 = =25V T Cae1<<0.002 pF N
Variable | V/= 12.6V| HF. o LF.
mud 1/ =0.1A amplifier ? 0'00’0 Ikg3,s
pentode Vo= 100V, _55 |S =19mAV
Res = 40kQ I“ — 10 R =08MSQ
Vo = —1.4V, g2 Cas1<<0.002 pF
l
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Filament o Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
- S =85mA/V
UF 42 1y 21V | wide bana |2 2 0V = 10 |R =03MQ 'Qg
:ei"’:(‘i;’“ Ir=0.1A amplifier Vo = 2V I, = 23 Cﬂﬂjg}‘oo?)pl? N
eq
=V;=200V
Ru = 017MQ| I, =095/0.45| = 85/20°
UFM 11 Res= 05MQ| L, =037/0.18 |g = 95/12
Tuning __ 1z L.F. amplifier I/gl = 0/—‘” \% 930
indicator V!_ 15V -+ tuning ;r
Ir =0.1 A ‘indica or — = > hkgig
an f t Vi=Vi= 100V ?
pendode Ra = 0.17MQ| I, =050/024|a = 80/15°
Ree = 05MQ| L, =0.18/0.08|g =759
Va= 0/—6V
S =95mA/V
Va 165V i
Vea—  165V|1, = 545 |Ri =20k
- R. =3k
Vo = —9.5}/2 I, = 9 W —ow
Ry =140 Wo — 45 W
Class A |V, = 110V S =86mA/V
uest V= 110V|L. = 36 R = 18kQ2
Vo= —59V|l = 6 R, =3k
Rp= 1400 o = 1.TW
UL 41 : Va= 100V S =85mAV| &l
Oupu | V1= BV V= 100V|L = 325 |R =I18kQ a“iw
pentode | [f = L. Vo= —53V|Ilpz = 55 . =3k i
Re= 1400 Wo =135W
- la min — 2X545
e 1O e max=2X57 | Rea =3.6102
R‘Zz: 70 Q Igs min=2X9 Woe =9W
Class AB Lio max=— 2% 17.5
Eemiitar I 2%325
amplilier a -" — .
s [0y| el B —20k0
=r . in— XD, = 4.
Vi= V=200V
R. = 10MQ|I, =14/18 |« =90/5
e |22 = 0 ALY
(sensitive
section) Vb Vl"' IOOV
UM 4 t . = 10MQ|I =040052|a =90/5° ot
indiesrar | V= 12.6V Vs = 025V ey
% flo o
e | =tla Vi=Vi= 200V NL e
vities R/= 10MQ|I, =14/20 |a" =90/5°
a1 o S e
(nsens | Va=Vi= 100V
R‘= 10MQ|L =040,061]a’ =90/5°
Ve = 0/—8V

54




Filament ot o Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
wYim|,, Vi= 250 Vefy | Jo= max 140 Ri= min 175 2 !
Half Zl; (5)OI\£ Rectifier = 127 Veff | = max 140 =0R ,'
re‘::lfi‘flieer ) Cfilt: max 60 fLF : 9
uY 11 B
Vi= 50V . Ri=min 175 Q2 o
al ifier ;= = t n O ¢
fl_é I =01A| Recifir V2 250 Verr | o= max 140 | 0, 2760 W '
rectitier
UY 21 ] i
Vi= 50V g8 Ri=min 175 2 ~
alf ectifier L — — ¥ o@o
\fv{qwf/.e I =01A Rectif Vi 250 Vefr | Io= max 140 Cﬁlt'—T max 60 pF a@ofk
rectitier f
uydr | Vi= 220 Veff | o= max 100 Re= min 160 2 o3
Half Zf; gll\/& Rectifier = 127 Veff| = max 100 s Ke) G, 0 2
re::’i‘f’izr ’ Cfill = max 50 [LF FoF
UY 42 e o
pae V=3V Reaitier | Vi mae 110 Vegr| o= max 100 | Gt max SOpF} 5, o2
rectifier i
328 L .

X V =18V Rectifier ir o
Gasfilled 9 for batter max 2% 28 Veff | Io = max 1300 ao ol
f;liti\;vi:‘r/e I/ = 28A chargletrsy are= 7{; :

r;+ryt 7
529 Current [}con!f= 10-30 V Lee = 1150 '
S lior |y or ,
Vcontr = 5-]5 \Y%
367 V=

. Vi=1.85V Rectifier i =) Y ¢
Gasfilled s for batter max 2% 45 Ve]/ Io = max 6000
fll wave |1 = 8 A Sl |y 8V \e_)

451 = !

. Vi=185V Rectifier tr o
Gasfilled = for batter ax 2X 16 Veff | Io = max 1300 ae o)
f:ljit;{iaza:e If 28 A chargers Y Va:: = 6 V j

r+re: "
452 Current I}conlr'z—— 7-20V Les = 1150 ‘
Current regulator Iy Or I'o: reg
regulator 1 2. s
Vcanh: 35-]0 V
1002 ’
asfille Vi=1.85A Rectifier Vir=max 160Vesf | ; _
Saoted | 138 | top bavers | T TY | o = max 100 :
rectifier 7
1010 = L

" Vi=1.85V Rectifier tr - °

Gasfilled . for batter max 2 X 60 Ve]f L= max 1300 na‘
ull wave |If =35A o & o
frectifier d chargers Vare = 8 g

S,
%))




Type

Filament
data

Application

Voitages
Resistors

Currents (mA)

Characteristic
data

Base

connections

1011

Resistance
tube

1111

Resistance
tube

Resistor

Resistor

s
I}conlr =20-130V
ry - r3:

5-25V

Vcon!r =

Iy

Vconty = 10-80 \%
Iy + 13

Veontr = 2-12 \Y%

Ip:
Ircg = 1:0-240

Iy + I3

Ireg = 750-1700

ry:

I eg = 600
Iy +r3:
Ircg = 2000

S
\éﬁ
L «

1119
Gasfilled

full wave
rectifier

Vi=1.5V
Ir =55A

Rectifier for
battery.chargers

Vtr =
max 2 X 45 Vff
= 9V

arc

Is = max 3000

o
o
o

[

3
o @‘
72 |

-

1173
Gasfilled
half wave

rectifier
with

auxiliary

ignition

Vi=1.92V
I = 12A

Industrial
rectifier

Vir=max 220 Ve?j
= 12V
45V

arc

Vaux.

Io = max 4000
= 10

Iﬂux.

1331

Current
regulalor

Current
regulator

Vconzr o ]3-40 V

Ireg = 1450

&
¥

1561
Full

wave
rectifier

Rectifier

Vie= 2%500 Vc/}
= 2% 400 Vg
= 2X300 Vess

]n: max ]20
— max ]40
= max 160

Crir << 60 uF
t = min
Crit > 60 uF

t = min

) ’0

o
[
o
o

1805
Full

wave
rectifier

Rectifier

V= 2x500 Vesf
= 2%300 Vegr

o= max 60
= max ]00

o
o
[

1832
Full

wave
rectifier

Rectifier

Vir= 700 v:/]

= 800 Vey

L= max120

max 100

I

- e ~[0o o= w0
)
. <

1875
Half

wave
rectifier

Rectifier

Vir= 5000 Ve]f

&~
|

R m415

C]il =max 0 S#F
’ Q

¢t =min |

~
~

ad

1876
Half

wave
rectifier

Rectifier

Vir= 850 Vef[

Ia=

max5

9
a
D

U
LY. | A7 D
@, S~ 90§

1877
Half

wave
rectifier

1904

Current
regulator

Vi=4V
Ir=0.65A

Rectifier

Current
regulator

Vir= 5000 Vc//

Vcomr 5 30—80\/

L=

max3

100

]reg=

Crinr=

: =

max05 ,LF
20k

min

<

o

~/ o
S |50 o)~

o
(o o
o
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Filament oot de Voltages Characteristic Bas:z
Type data Application Resistors Currents (mA) data connections
1910 Current :
Current regulator Veontr= 5—15V Iug = 1400 @
regulator =
1927 Current ;
Cu,iren[ regulator Vw,.,,=40—120V qu = 180 oo o
regulator r
1528 Current ;
Current regulator Veontr=80—240V chg =180 oo o
regulator =
1941 s -
Current re;u li’t‘or Vcanf1=80—200V Ing = 300
regulator r
1945 KI0»
Resistance Resistor Veontr=80—120V lreg =275 ,-,-
tube 45
. L%
4060 |Vy= 0.7V Typical Vo =4V I, < 10-11 S =0.028mAV ¥
Triode |If = 0.6A| charactericties | [V = —25V # n =0.5 aprox.
4606
4607 See repeater valves page 62.
4609 J
4610 V[= 4V Typical Va i ZOOV Ia =15 S i 0.9 m%v oo o§2‘
H.F: Ir = 1.0A | characteristics Vo= 100V 1. =0.6 Ri= 08M AN
Tetpode |7~ a= —l3V|® - Cas1<<0.005 pF o S
s = 3mAN ,
818 1W=4v | CGema (Va= 500Vl gy A v-
et | =108 il (Ve 88V W= 12W ;
We= 53W
A '
614 | V=4V | 1 |Va= 20V, _,,  |RZ TB| 0
Triode I] = ].0 A| characteristics V‘ = —16V]|"? 'u' - 9 -
4617 See repeater valves page 62.
4623 Vi=63V see
Te&?::;emn I =0.1 5A Detector page 6l
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Filament st e Voltages o8 Characteristic Base
Type data Application Resistors ’ Currents (mA) data connections
| | | | S =23mAV
| | Ri = 3 kQ ’ 7
4624 | p;=72V| Class A Vo = 800V I — 35 R, =11kQ o
O\..nput [/ — I] A a:‘;ﬁriter Vg = _90\/‘ a o 12 = 7 p o o.
triode ‘ ‘ | Wa =32 W
‘ ‘ ; Wo =9W
4630
4631 } ce repeater valves page 62.
4636 = = L P
Vj_ \Y% Typical Ve : 200V A =3 S — 23mAlN 1 = *
H.P..and Ir = 1.1 A | characteristics Vgg - 100V I =12 =22 NSV
Pritts | Vo= —2V|'= = Cagn <0006 pF | 2 onas
S = 2 mA/V ’ ’
4641 | py—4v Typial | Va = 1500V, 5 R =46kQ oo
Output Iy == 2.1 A| characteristics | gy = —[40V |"® - noo= 10 o o
triode Wa =25 W ! )
= ]
4646 5 re=X
‘L‘laaii le ‘]tyA Rectifier Vh:maxIOOOVe[f L = max75 o 9.
rectifier
|
" - S =3 anéA/V ,
4650 r [iss a = 550 = Ri =30
owp | MIZAYLL St V= 20V|R P R —12K2 | o3
pentode f = <. amplifier Vll = —30V| ‘& o Ly Wae =25W : 92
Wo =12W
Rl min _ZOOQ
4652/ Criypmax= 64 p F 2
AX 1 |py—4qy Ve =2x500Vey ;g5 | Rimin = 1500
Gasfilled | Jj — 2.4 A Rectifier Vare=max 15V ° — max Cfimax= 32 u ¥ °
full .w(.ave imin =10 Q f
rectifier Criyymax= 16 u F
S =85mAlV
Class A Va s 250 V ] n 72 Ri =22 l(Q
output Ve= 25V 2 g R, =35k
amplifier Rk = ]75Q 82 e Wa — ]BW 7
4654 . _ 3y Wo =86W K GoP°
Output |y _ ].35A> i = AT,
pentode . Ia i 2% 53 g g2
Chus AB | Vi= 3BV | = 2%67 |Ru=510
| maiifer | RV XS oy mia—2%65 |We =26W
1 k= Iss max=2x%16

1) Common screen grid resistor.
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Filament S Voltages Characteristic Base
Type data Application Resistors Currents (mA) data connections
4657 S =22mA/V f
Pre- V/: 4V Typical Va =200V I -y R; =45 l(.Q 4 oo o)a
amplifier | If = 1.0 A | characteristics |, = —[5V|"¢ B p =99 o S
triode Cagl <3 pF f
Striking Voltage
4662 byl b E
Neon Tunine | 65700 v | [, =2
spane Operating Voltage| loo= 0.04—0.05 °
on principal anode
= 150—170 V
4671/ -
EIC |Vj=63V| Ty |Va =180V|, _,s |5 ZimAl) s
Acorn I] = 150mA| characteristics Vg =—5V|* EEt Y : g page 61
triode 14 =25
for U.H.F.
4672/ e =
EIF =63V wr o ZR0vIE =2 (R IR s
pcorg, | #190mAf  amsbfie P T gyl =07 e —obo7pF | Pese®
for U.H.F.
f
4673 |y —4v i Va o 250V L =8 S =5mA/V Lo
HE |1 =135A] ameiiier |V =200ViQ2 g Ri >15MQ gaa
pentode 21 = 2.5 \% ngl <0012 pF %
4675 | y;—4V | Typicl |[Va =180V B S =2ZmAV saé
At:i‘:)r(;le I]:Z}SmA characteristics Vg =5V Ia =45 5’ ; ]2255 kQ page 61
o lyow | we | 2BV -2 |5 o] e
pés:’;ge I;=235mA| amoplifier Vo — -3V I, =07 Cag <0.007 pF page 61
_ I min = 2% 24
Clas AB | Ve =3BV 0 =229 | Ry =15k
ekl | R Z5h00| lemin =2X35 | We = 14W
amplitier Rk ﬁ540 1 :2><4 4 :
4682 | 4y e a3 0
pontode | 17 =1.0A '
- Ia min = 2% 20 g
Gae B (Ve ZADY| L 2% | Rpa =938
amplifier ng =_32V Igzmin =2%3 We =19W
N g2max — 2X5.5
Clae AR Ve =350V Iimn =2x43 | Ry =8k
4683 Vj 4V amplifier Rk = SSOQ lamax = 2X46 We = 15.6 W Q'm;o[mf
OQutput | I —0.95A '
et | Clas B\ Vo =350V|Iymin =2X35 |Rea =5k g
l;mplirf‘)ier Vg = '_75 \Y% Ia max — 2%x70 Wo =20 W
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Izg mas—=2%17

Filament e Voltages Characteristic Basz
Type data Application Resistors Currents (mA) data connections
1688 | y_4v | cumnp |Ve = 3BV fomn =2%24 | R = 13102 T
Output | Jj = 1.75A| pushopull | Voo = 250N 7T 5537 '
pentode amplitier Rk = ]4ZQ 18‘.’. max= 2><53 Wo == ]2 W o392
4686 Vapeak = 50V | Lo peak = 300| Control rati !
== . max 0 a F€a = ontro!l ratio PR g
Gasfilled Z,: ?XA Eler:s”h?,e Vare = 17V/| lsaveraze =3 =20 :w‘;a
triode i Vir peak =00V I; peak = 1.4 | fmax = 50 ke/s Yy
1688 | /4y Class AB 5:: = g;g¥ 5: i — %iég Roa = 6.5 k82 P
Oupnt |G =2A | Tmifier [RF — Ls min=2X5 |Wo =285W °
pentode / plit Rk = 16502 { 1:2 max— 2X9 glﬂ D"
699 | ooyl aman |V = BVIETLI0NG | =k
Outpu e ush-pu g2 - e — = s
ppgy | I =1BA i | R = 15|l mn=2x5 | We =25V ”
- ] k = .
4690 - ) Ve peak = apea Control ratio e it
Gasfted | (1213 A| Time b mas 500V | max 750 35| "
triode =" Vae = 50V| e®e8= | fnor = 150ke/s ¢ o)
4694 |y 3y| Cusam Ve = 3BY i 25530 | Re— 1310 <>
Output Ir =09A push-pu L Igo min = 2X 2. o = e o)
peritode f amplifier Rk — ]5’59 [:’;mdx — 2?% 5 | W, 12W g’o %;
4695
Vo = 250V S =17mAlV
Acorn = =
variable }/f=|56(.)?n\/§ am%]ﬁ}ﬂ Vega = 100V ;" I g; Ri =0.6M£2 | cee page 6l
N ! Voo = —3V|'#® i Cag1<<0.007 pF
4696 Vo = 250V _ . @
O V=63V Tysiel Ve = DOV[E =8 S =1ImAIV |
scondary | P =08 A | charecmrinies | VS Z—25y|I =045 | R =30k0 ,
tetrode Vie = 150V Iy, =-—65 | Cann<<0.006 pF e S/
S =145mAlV
Class A Vo = 250V|, ) Ri =20 kQ
outl;_){qt VE? = 250 V ]0 -8 Ra =35 I(Q
amplifier Rk = 909 £2 Wa = IS\V .
4699 | pr=63V W, = 8W m
Ouost | I =15 A ’
Tavmin = 2%52
Class AB Vb = 375 V] same e
porbcpull | Ryt) = 70002 | Lo max =24 | Roa = 6 L2
amplifier Rk - ]259 g2 min — 2x65 | W, =215W

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

B a d ’
a k d a
o g3 ’#
g) % } :” ’i) (-
kKFff :L kf f ;8 l
2 - —
" Jgjj 2}70"
K g
= e e T
93392 T 13
DIF EIC EIF EA 50 EY 5]
D2F 4671 4672 4623
4675 4676
4695
‘I he deviation ot 1
E.M.F. of the instrument Continuous Brief
approx. varies propor- load with overload Resistance Resistance
12 mV tionably with the currént withrcurrent of of
with current square of the through through heater thermocouplc
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 5 |20 7 55
TH 2 20 10 30 -; 40 23 3.0
TH 3 40 20 75 ‘ 100 73 ‘ 30
‘ \
TH 4 100 50 150 200 22 | 30
| |
TH 5 200 100 300 ‘ 350 1.1 3.0
\ ,
|
“A” base "i"\o °}*  Base connections for all the thermocouples mentioned above.
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REPEATER VALVES

Type | Filj‘:t’“:nt Application l‘{:slit;ierss Currents (mA) ’ Chara::znstxc ‘
— S =10mA/NV
4606 Vl: 45V Pre-amplifier Ilga : é319!\2/ i Ri =55 l:nQ
Triode | I1=1.0A » A ¢ =11IN
£ Wea =12W
1 _ S =05mANV| .
B Vo =130V | I s
_?GOZ ; g)x | Pre-amplifier | Rq =06MS2 Ri Sl gOBkN{Q
riode V =—]6 Vv g =
| B : Woe =11W
- S =23mAV
4609 ‘V,=42v’ e lg =Py |k R —48kQ
Triode i 1] - 0 ZSA re-amplitier ‘ Va ; _5 V | g = ]8 N
N} - Wea =12W
| B 5 =3mAN
1 Pre ampllfler Z: ; éBZOkVS? Ia R‘ = 2.2 kQ
£ We =33W
4617 V=40V Vo =130V |1, 'S =3mAlV
Triode |I; =0.25A| Ve =-—8V |Ri = z.rznk/g
Outll?flft 'Ra =22kQ
amplilier Wa —_— 3.3 W
Woe =02W
5 S dior < 10% |
‘ N S =13mANV
630 |V=a2v|, (K =DOY |l Ri —55k0
Triode | [ =025A| Fre-ampuiier Ve Z28a4v g =13N
| [¥e  ==E Wa =11W
_ | S =05mAV
31 =2y |, e =DV R =55k
Triode | If = 0.25A ‘ o PR v 05V g =324N
L E We =11W
Vo = 130V |1, S =1.0mAlV
Ve =-—-25V Ri =23k
18004 | V=44V | Ovpst Ry =21kQ
Triode | If =097A Wa =35W
Wo =02W
dlol < 5%
Vo =200V |Ia S =5 m%v
b | Rz =20kQ R =1
e~-amplifier IR/gz — %(6)(;5 132 gW e ?‘g &
18013 AL M
Pentode | V=4V Va =200V |1, S =5mAV
Ir=13A Veo =200V | Iy R =1MQ
Bitp Ry, =12650 R. =30kQ
amplifier Wa — IBW
We =01W
| diot <<5%
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| Filament l o o Voltages Characteristic ; Base
Type f data | Application Resistors Currents (mA) data connections
|
Vo =20V |I =35 |S =8mAlV \
) i |Ra =8k& 'Ri =50k |
recamplifier |y =200V |, =46 |g =4N
R, =150 We =7W .
18014 |y 4v —’ A
Pentode | [; = 1.6 A Vo =200V |I, =35 |S =8mAlV | .,
Vee =200V |I, =46 |R =50k —
Qutput Rk = ]25 Q Ra = 8 kg
amplifier Wa = 7 W
] Wo =08W
; | diot < 3% ‘
ST ! B \
Vo =125V |1, =45 |S =55mAlV
5 wier | Ra  =16kQ Ri =055M®
re-amplier |}/ =125V |l =13 |g =43N
Ry, =440Q We =12W ;
m Q g
18015 Vi=21V —— | | | oo
Pentode | [;=285mA Vo =125V |1, =8 |S =83mAN | A
Veo =125V | Iy =25 Ri =035 M.Q; 7
Output R, =2001 | |R, =30kQ
amplifier : i Wa =12W
‘ Wo == 0] W
‘ dlat < 5%
!Va =15V [l =48 |S =9mAN |
5 o [Re =332 Ri =165k |
eoammiler |Vey =15V [In =95 g =3I5N
Ry, =115Q | Wa =56W ‘
18016 | Vj=21V | | ' N
Pentode | [/=335mA ‘ Vo =125V |1, =48 'S =9mAV g
| Vee =125V |[Iz =95 |R =165k o
‘ Ouput |Rk =150 R, =33kQ
amplitier ‘ W, =56W
‘ \ Wo =08W
J | diet < 3% ‘
! Vo =210V |I. =15 |S =10mAV
Proamofifier | Re =20k R =03MQ
sifier | P° 910V Iy =4 |z =5I5N
‘ 'Ry =18 Q Wa =45W
18040 |V/=18V | /SN
Pentode | [f=270mA | Va =210V |I. =20 |S =1mANV | A5k
i Vee =210V |I;, =53 |R =025MRQ 7
| Oupw |[Ry =120 | R. =15kQ
amplifier Wa =45W
We =2.1W
| dlal < 20%
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HIGH VACUUM CATHODE-RAY

') Expressed in cm deflection per cm coil width per gauss of mean field strength.

2) The number of ampere turns required for the magnetic concentration amounts to about 550-750 when a coil without iron casing i

used.

3) The number of ampere turns requlred for the magnetlc concentration amounts to about 850 when a coil without iron casmg is used

4) See remarks on page 68
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Properties Heater characteristic.| Operating |
of the screens Tndir, !
T : Fil t | Fil t | Voltage | Voltage
ype o ](\i/!ax‘ Deflection system ;(ﬁgg: C‘;’:;:; ofi 2ndl om Tet
olour ( "';n";' v It anode anode
" W) @) | VaW)| Va(V)
MW 6-2 White 70.5 Double magnetic 6.3 0.75 — 25000
for projeciion
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



TUBES FOR TELEVISION

RECEIVERS

Capadtanc
characteristics ag? :Laen ¢ O:;r?]“ Ltzggth
M F e | B
ax. 1
nei._ grid | Sensi- s e e](;tc-er Max. Min. connzsﬁons Type
1as tivity d
Ve N‘) tr(é ges
) (pF) (mm) | (mm)
k“ 09
—90%) magn.?) 8.7 268 256 e It MW 6-2
9 for projection
Spark trap
—200 0.076 magn.?) 1 376 368 *@—’;ﬁ?‘z MW 22-5
X2y
g "0'12
—200 | 0076 | magn? 8 363 | 354 :; MW 227
g
9% Qa2
—200 0.076 magn.?) 8 363 354 "' MW 22-14
AN
9
N .
—200 0.1 magn.?) 12 465 455 Gat MW 31-6
a0
9 “01.2
—200 | ol magn.?) 8 452 | 441 :; MW 317
BOO
9K a2
—200 | 0.1 magn ) 7 52 | 441 @g MW 31-14
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HIGH-VACUUM CATHODE-RAY

p 3 Heater
' roperties charact. Operating
of the screens Tndic
. . ) ) Vol Vol Vol
o | Dot s | | g | V] V| Vol
Nlax. ment ment 3rd 2nd Ist
Colour | diam. voltage | current | anode | anode | anode
(mm)
Vi If |v, Va Va (V
W @) s (V)| Vaz (V)| Var (V) i

DB 171 Blue

Double electrostatic, -
DG 71 Green 71 ousyfn‘:nictrri:la 16 4.0 1.0 800 | 150—350
DB 17-2 Bl Double electrostatic,
"1 71 | Pawof plates DDY | 40 | 10 | — | 800 | 150350
DG 7-2 Green asymmetrical®)
DB 17-3 Blue
DG 17-3 Giresn 71 | Double electrostatic, 6.3 0.4 — 800 | 200—300
symmetrical
Long
DR 73 Persistent
DB 74 Blue
DG 74 | Green | 71 |pbleciectiogatlc | 63 | 04 | — | 800 |200-300
asymmetrical®)

DR 7.4 | ,Llong

Persistent

DB 9-3 Blue .
98 unble electrostatlcl. 40 I
DG 9-3 Green Pair of plates D,D, :

DN 9-3 | Persistent asymmetrical')

— 1000 | 200—400

DB 94 Blue
DG 94 Creen 98 | Double electrostatic 4.0 1 | = 1000 | 200—400

. symmetrical
DN 9-4 | Persistent

1) See remarks on page 68.
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TUBES FOR OSCILLOGRAPHS

characteristics

Capacitances

Overall length

excl. pins
Max.
: : of de- | of de- Base
g;elgd %iﬁ:l' %ﬁ?:l' (r)ifd flecting | flecting | connections Type
bias B y & plates | plates max. min.
Vg N, N, Cs |Cp,D/|CD,Dy (mm) | (mm)
M @mV) [(@mV) | @) | eGP | (e
';ky DB 7"1
. 990801
30 | 022 | 014 | 7 07 | 085 -apm. 163 151 S
0022
5<Too0! DB 7.2
S esS o
30 | 022 | 0.14 7 065 | 25 :1 163 151 o
DB 7.3
—50 | 026 | 016 | 9 0.6 0.6 @ 145 139 DG 7.3
*'oil/ﬂz
DR 7-3
DB 7-4
—50 | 026 | 016 | 9 0.5 0.8 S 145 139 DG 7.4
tlo© 2)02
e DR 74
DB 9-3
—40 | 040 | 031 8 1.1 1.4 327 | 312 DG 9.3
DN 9-3
DB 9.4
—40 | 040 | 031 8 1.1 13 327 312 DG 9-4
DN 94
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Properties Heater charact. .
of the screens Operating
[ndir.
: | Voltage | Voltage | Voltage
Type Deflection system Fila- Fila- | on the | on the on the
Max. ment ment 3rd 2nd Ist
Colour ?'am)- voltage | current | anode anode anode
mm
Vf If vﬂs Vaz Val
(V) (A) \'A (V) (V)
DB 9-5 Blue
Dogble electrost.atic.
DG 9-5 | Green 98 | with accelerating | 4q 1 5000 1000 | 230—430
anode: Pair of plates
DN 9-5 | Persistent D,D," asymmetrical
DB 16-1 Blue
DG16-1| Green | 167 D°“§y‘fnﬂ;°t§'ig;{aﬁc’ 40 | 1 — | 2000 | 350—500
DN 16-1| Persistent
DB 16-2 Blue
DG 16-2| Green | 167 D°”gfn dlestrotabe | (qp [ 1 — | 2000 |350—500
DN 16-2| Persistent
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 D,D,” permits of asymmetrical control when using a simple time-base generator or amplitier.
The plate D, may then be connected to the asymmetrical time base or to the output voltage of the

amplifier
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characteristics

Capacitances

Overall length

excl. pins
Max.
. : of de- | of de- Base
gflgd ?iev?:]- %ie‘:;:]' (r)ifd flecting | flecting | connections Type
bias d Y £ plates | plates max. min.
Y | Ny | N, | Cg |CDD/|CDDY (mm) | (mm)
V) [(mm/V) [mm/V) | GF) | 6P | ©F)
, ; DB 9-5
. 2
—0 | 018 | 015 | 7 | 15 | 20 aﬁ@% 327 | 312 | DG95
25, 02' DN 9"5
'y DB 16-1
—40 [ 025 [ 017 | 95 [ 12 | 2 ”’,,k 40 | 415 DG 16-1
- DN 16-1
e DB 16-2
—40 | 025 | 017 | 73 | 21 2.7 “*, 450 | 425 DG 16-2
w3t
DN 16-2
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VOLTAGE STABILIZING TUBES

Operating Maxi Upper Lower Limit
voltage aximum . current current value
at stated | starting | Quiescent | “Loc Fimne of the Base
Type quiescent voltage current for sta’ for sta- AC. connections
current bilisation bilisation | resistance
(\)) (V) (mA) (mA) (mA) ()
4357 85—100 125 20 40 10 75
7
4687 85—100 115 20 40 10 250 " :: 7!
7475 90—110 140 4 8 I 700 oo <)o
13201 90—110 140 100 200 15 90 #{o° os
100E1 | 90—105 | 140 125 200 50 30 o] o)
0
150A1 150—170 205 4 8 ! 1140 ’a
150C1 146—166 205 20 40 5 200 lva
85A17Y) 83—87 125 4 8 1 430 '®

1) Voltage variation less than 1 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

Maxi- | Maxi- | Mini- | Anode- | Overall

Normal | Sensi- | mum mum mum | cathode | dimen-
anode | tivity | anode | cathode | load | capacity| sions Base
Type Description voltage voltage | current | resis- excl. | connections
density | tance pins
Va Vamax | lamax Cak

M __@Alm)| V) | (A | MO | (pF) | (mm)

High-vacuum

g510 | cell with 100 3y | s00 | 3 — 3 |163%66 ;
potassium o o)a
cathode

High-vacuum P
3512 | ccll with 00 | 209] s00 | 5 | — | 3 |120x58] (o)
caesium o L
cathode
Gar-billed cell <
3530 | with caesium | 100 | 150 | 100 | 75 1 3 |59x23 @
cathode
Gas-filled cell <
3533 with caesium 1002) 150 100 7.5 1 34 62x28 S
cathode v
Gas-filled cell
3534 with caesium 90°%) 150 90 7.5 1 5 89x30
cathode
Gas-filled cell 5
3537 with caesium 100 150 100 75 | 25 43x23 /
cathode ok
Gas-filled cell [
3538 with caesium 100 150 100 7.5 ! 25 56% 23 ‘
cathode
Gas-filled cell L]
3541 | with caesium | 100 | 150 | 100 | 75 1| 34 |62x28 ‘
cathode o
Cas-filled. cell
3543 | with caesium 90 150 90 6 1 0.5 {32x17 | no base
cathode
Gas-filled cell <
3546 with caesium 90 150 90 7.5 1 25 55x17
cathode ;

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

1) 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.

2) Type 3533 for Va = 140 V is called 3533 sp.

3) Type 3534 for Va = 90 V is called 3534 sp.

=3 Direction of light.
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RARE GAS CARTRIDGES

Breakdown Min Maximum load conditions in case
Type | Voltage | Ey
limits Volt.
B C D E (cail
(continual) (temporary) (fuse) | (condenser) | discharges)

4370 80-120 60 6 W/50 mA | 10 amps f. 3 sec. | 10 amp 10 W-s. | 200000
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. | 50000
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. | 50000
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. | sec. | 10 amp 10 W-s.

4397 400-500 200 6 W/25 mA 5 amps f. 1 sec. | 10 amp 10 W-s.
4380 280-350 250 3 W/15 mA 2.5 amps f. | sec. 6 amp 10 W-s.

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

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

A (continual)  indicates the max. watts and the max. milliamps which the rare gas cartr dges will carry con-
tinually.

B (temporary) is the max. load in amps which the cartridge will carry for the time indicated.

C (fuse) 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.

D (condenser) is the condenser discharge (in watts-sec.) which can pass repeatedly through the cartridge.
E (coil is the number of times the cartridge can support a certain discharge of 10 and 25 watts-sec. res-

discharges) 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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