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FOREWORD

This pocketbook contains the technical data
of an extensive range of Pope valves. Besides
the data of the newer and most recent valves'
the characteristics of older types have been
inserted, which may be very useful in the case

. of replacement and does not mean, of course,

that they are now available again.

For the sake of simplicity no difference
has been made between valves normally used in
receiving sets and those for more special ap-
plications e.q. television valves and,‘there-
fore, all these valves have been classified in
numerical alphabetical order in the f1rst part
of the booklet.

The more special valves as Thyratrons,catho-
de ray tubes, transmitting valves, etc. have
been separately inserted in small groupings.

In order tomake this pocketbook as complete
as possible we have also included useful for-
mulae, circuit diagrams as wel as a replacement
guide.

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

The fact that a tube is listed in this
booklet does not imply that it can always be
supplied.

Technical Department,
Electronic valves
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SYMBOL S

The symbols used in this pocketbook are tabu-
lated below. Equivalent electrodes of a valve
are distinguisted by means of accents; e.g
the anodes of a double diode valve are indi-
cated by d and d!

Similar electrodes of a valve are distin-
guished by means of an additional numeral;
e. g thegrids of a hexode valve are indicated
by g1, g2, g3 and g4.

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

Diode D Heptode
Triode T
Tetrode Q Hexode H

Pentode P Octode

SYMBOLS USED FOR ELECTRODES AND
ELECTRODE CONNECTIONS

Anode

Auxiliary anode % .

Anode of a detection dlode " .

Electrostatic deflection plate .

Filament

Filament tap

Grid 5

Valve pin whlch must not be connected
externally

g_m

mQ HhH DO
Q

Cathode v
Fluorescent screen .
External conducting coat1ng
Internal shield

nE -x e



SYMBOLS USED FOR VOLTAGES

Anode voltage i
Auxiliary anode voltage ‘

Va
Vah

Peak value of an inverse anode voltage Va inv

Arc voltage .

Supply voltage

Voltage range of a current regulator.

Diode voltage X . :

R.M.S. value of a voltage

Filament voltage

Grid voltage .

Input A.C. voltage (each valve 1n
push-pull circuits)

Ignition voltage o

Voltage between cathode and filament

Fluorescent screen voltage z

D.C. voltage supplied by a

rectifier or A.C. output voltage

Oscillator voltage "

Peak value of a voltage . %

Stabilized voltage of a voltage

stabilizer .
Secondary transformer voltage

SYMBOLS USED FOR CURRENTS

Varc
Vb
Vcontr

Vreg

Anode current E

Auxiliary anode current.

Dark current of photocells

Current range of a voltage stablllzer
Current of a detection diode .
R.M.S. value of a current
Filament current

Grid current

.
7

Ia

Iah
Iao
Icontr
Id
Ieff
If

Ig
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Cathode current y T Tk
Current to a fluorescent screen . ks 2 |
D.C. current supplied by a rectifier o T30
Peak value of a current 4 ‘ o XD
Stabilized current of a current regulator Ireg
Saturation current . 5 ‘ . ¥ < 1sat:

SYMBOLS USED FOR POWERS

Anode dissipation . = . . s . Wa
Grid dissipation 5 s & 3 ” . Wg
Input power . v v " . . & ri Wikt
Modulation power . 7 3 s 3 . Wmod
Output power . : s : s > . Wo

SYMBOLS USED FOR RESISTANCES

Matching resistance or

external resistance in anode lead . + ‘R&

Matching resistance of a push-pull

amplifier (anode to anode) . 5 . . Raa
Equivalent noise resistance s . Req
External resistor in a grid 01rcu1t . Rg

Internal resistance of a valve . 5 i R

Resistor in a cathode lead . s . . Rk

External resistor between

cathode and filament . ¢ .. Rfk

Protecting resistor in the anode
lead of a rectifying valve . . > «s Rt



SYMBOLS USED FOR CAPACITANCES

Capacitance between grid and anode.

Capacitance between anode and cathode .

of a detection diode

Input capacitor of a smoothlng fllter 3

SYMBOLS USED FOR VARIOUS

MAGNITUDES

Distortion factor . . . i A
Frequency . .
Sensitivity of a cathode ray

tube or photocell . . " .
Phase angle : : i : s
Mutual conductance . .
Conversion conductance . i
Heating-up time of a valve

Ambient temperature

Voltage gain

Shadow sector on a fluorescent screen .

Wavelength
Efficiency

Gain factor

X smaller than Yy

X larger than ¥
8

Cd
Cfilt
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BASE HEATER
TYPE
CORRECTIONS Sk APPLICATIONS OPERATING CHARACTERISTICS
1A3 vf = 1.4 V vd invp = 330 V Fres & 1000 Mcs
If = 0.15 A Detector Id = max 0.5 mA cdk = 0.4 pF
U.H.F. Indirect Idp = max 5 mA Vik = max140 V
diode
Va = 90 V 1g3 + g5 = 0.7mA
" Vg3 + g5 = 45 vV 182 = 1.2 mA
g?’g,gs N ‘I’f 2 ;64 X F’:q“e“"y Ve2 & 90 v | Iet - 35A
1A7-GT! a s T cuenEer Rel - . 0.2 vonm Ri - 0.6 MOhn
%2 Direct
o i Vg4 = ov sc = 250 nA/vV
i la = 0.6 mA | Sc (Vgd= -3V)= 5 mA/V
Heptode
Cagd < 0.5 pF
Vb = 90 vV Rel = 0.027 MOhm
Va s 85V Ia = 0.65 mA
1AC6 Vg4 - 60 V Ig4 = 0.14mA
Vg3 = ov 1g2 = 1. 65 mA
Vg2 - 30 vV 181 # 130 nA
Vose = 4 veff st = 325 nA/v
Heptode NEmAN Red - 0.18 MOhm | Ri " 1 Mohm
It 80 A g R82 0.033 MOhm | Sc (V3= -6V)=3.25 nA/vV
g = X m g3= - =3, A
Direct changer
Vb = 6.5V Ia = 0.7 mA
Va = 63.5 V Ig4 = 0.15 mA

e 06CEC e GQECOEECECESCEOEOECEECTCOCOEREECESEESEOC O Q
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vgd = 63.5 V 182 = 1.55 mA
Vg3 = oV gl B 130 pA
Vg2 = 30 V sc = 300 uA/V

1ACé6 Vosc = 4 veff | Ri = 0.9 MOhm
Rg2 = 0.022 MOhm | Sc (Vg3= -4V)=- 3 nA/V|
Rel = 0.027 MOhm

Cagd £ 0.35 pF

Vb R s = 1.5 mANV
1C5.GT 9 9 Ve 1.4V output Va = Vg2 = 83 v Ri = 0.11 Mohm)
If=0.1A amplifier vgl = =TV Ra =z 9000 Ohms

Output + 9 Direct Class A Ia = 7 mA Wo (d=10%) = 200 mW
it Te2 = Lem vi % 5 veff]

Triode section

i va . 90 v Ri = 9.24 MOhm
Tyolcal vg . ov s = 0.275 mA/V
Vf s 1.4V characteristics Ia o 0.16 mA n o 65
1H5.GT| & 4 If = 50 mA
a Direct . Vb = 90 Vv Ra = 0.5 Mohm|
K B A.F. amplifier Vg L ov Yo o
m Detector A.V.C. 18 = « 0,08 k) A7 -
Diode Diode section
triode
Vdp =max 110 V Id zmax 0.2 mA

1
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BASE
e | o onueénons “;‘A‘Ii“ APPLICATIONS OPERATING CHARACTERISTICS
Va = Vg2 = 90V Ig2 ] 2 mA
Vel - oV s = 1025 uA/V
1L 4 9, fa VF = 1.4V R.F. or I.F. Ia = 4.5 mA Ri = 0.35 MOhm
* | 1f = 50mA amplifier
e 9y hirest va = 90V Ig2 = 1.2 mA
Péritsde 93 o vg2 = 67.5 V s = 925 pA/v
vel = ov Ri = 0.6 Mohm
Ia = 2.9 mA
Cagl 0.008pf
1 N5-GT e T Va = Vg2 = 90V S = 750 nA/v
’ 99 9 & 1 R.F, or I.F, | vel = ov Ri = 1.5 MOhm
Variavle a L5,:43950 #A amplifier Ia = L2mA | S (Vgle ~4V)s 5 NA/V
““t‘ , o 5, Dipecy Ig2 - 0.3mA | Ri (Vgls -4V)>10 MOhms
pentode )
m
Cag 1 < 0.007 pF
va = 9 v 182 + g4 = 3.2 mA
1R5 Vg2 + g4 = 615V sc = 300 nA/vV
Rgl = 0.1 MOhm | Ri = 0.6 MOhm
Ve . T 1g1 = 250 pA Regq =0.195 MOhm
Heptode If = 50 mA Frequency ve3 = ov Sc(Vg3= -14V)= 5 nA/v
Divect changer Ia = 1.6 mA Ri(Vg3= ~14V)= 10 MOhms
@0 00 ¢ ¢ ¢ ¢ ¢ ¢ € ¢ © 00 0 ¢ 0 ¢ ¢ ¢ ¢
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va = 90 Vv Ig2 + 82 = 1.9 mA
Vg2 + g4 = 45 v Sc = 250 pA/v
Rel = 0.1 MOhm | Ri = 0.8 MOhm
Igl = 150 nA | Sc(vg3z ~9V)= 5 nA/V
ves = ov Ri(Vg3= -9V) > 10 MOhms
Ia = 0.8 mA

va = 67.5V I1g2 + g4 = 3.2 mA
Vg2 4+ g4 = 67.5V sc = 280 uA/v
Rel = 0.1 MOhm | Ri = 0.5 MOhm
Igl = 250 A | Req = 0.185 MOhm
Ve3 = ov Sc(Ved= -14V)= 5 uA/V
Ia = 1.4 mA |Ri(Ve3= -14V) > 10 MOhms
Va = 45 V Ig2 + g4 = 1.9 mA
Ve2 + g4 = 45 v sc = 235 nA/V
Rel = 0.1 MOhm | Ri = 0.6 MOhm
ve3 = ov Sc(vgd= -9V) = 5 umA/v
Ia = 0.7mA |Ri(Vg3=z -9V) > 10 MOhms
Igl = 150 pA

Cag3 < 0.4 pF

)
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BASE HEATER
TYPE
CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Pentode section
Va = Vg2 = 90 \' 1g2 = 0.5 mA
vel = 0 s = 720 pA/v
Typical ks = 2.7 mA Ri = 0.5 Mohm
characteristics
Va = Vg2 = 7.5 V Ig2 = 0.4 mA
vel = o Vv s = 825 pA/V
Ia = 1.6 mA Ri = 0.5 MOhm
VE= 1.4V Vb z 9(: V0h Ia ¢.182 = 80 uA
Ra # MOhm Vo
185 e Rg2 = 4.7 Mohms | Vi = %
Direct - g
Rgl = 10 MOhms
Diode Vb = 67.5 V Ia+ Ig2= 55 pA
pentode A.F. amplifier Ra ¥ 1 MOhm Yo . o
Rg2 = 4.7 MOhms | Vi -
Rgl = 10 MOhms
Vb = 445 Vv Ia ¢+ Ig2 = 40 pA
Ra = 1 MOhm Vo
Vi = 42
Rg2 = 3.3 Mohms
Rgl = 10 Mohms
Diode section
Detector, A.V.C. | Vd invp = max 100 V Id = max 0.2 mA
L E E R N E NN FEE N N ENREEESEERNRNEEREY
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Va = 90 v S = 750 pA/v
vg2 = 45 Vv Ri = 0.8 mMOhm
. vgl = 0o Vv S (vgl= -10V)= 10 pA/vV
Ia 2 1.8 mA Ri(Vglz= -10V)> 10 MOhms

Ig2 = 0.65 mA
1T4 va = 675 V s = 725 pav

9. :
2 93 [vfs 1.4V R.F. or IL.F. Vs2 + 45 Ri = 0.25 Mohm
' ~ 9 5. 50wk aRGILLIaY vel . 0o v Req = 0.02 MOhm
Variable g} /e Direct Ia = 1.7 mA S (Vgl= -16V)= 10 pA/v
mu Ig2 = 0.68 mA Ri(Vgl= -16V)> 10 MOhms
pentode
Va = Vg2 = 45 v S = 700 pA/v
Vgl z 0. ¥ Ri = 0.35 MOhm
Ia s 1.7 mA S (Vgl= -10V)= 10 pA/v
Ig2 = 07 mA Ri(Vgl= -10V)> 10 MOhms
Cagl < 0.01 pF
Vf = 1.4V | R.F. amplifier )
1U4 If = 50 mA Va =z Vg2= 90 V 12 = 0.45 mA

Direct Vg1 = 0 v S ) 0.9 mA/V
Pentode Ta e 1 A Ri = 1.5 MOhm
S (Vglz -4.5V)=10 pA/vV

Cagl < 0,008 pF

)
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BASE HEATER
TYPE APPLICATIONS Th
CONNECTIONS DATA OPERATING CHARACTERISTICS
Va = 150 Vv S = 1.9 mA/vV
Vg2 = 90 vV Ri = 0.1 MOhm
vel = =-8.4 V Ra = 8000 Ohms
Output Ia s 13.3 mA W("‘(d = 6%)=700 mW
amplifier T2 = 22 m vi = 5.9 Veff
3A4 ¢lass A va = 135 v s = L9 mA/vV
ve2 = 90 V Ri = 0.09 MOhm
g vegl = =7.5 V Ra = 8000 Ohms
9 Loy |VE=1.4vV Ia = 14.8 mA Wo(d = 5%)=600 mW
f=0. = A i = A >
Output a a K . 2 A Ig2 2.6 mA Vi 5.3 Vveff
pentode - Pireck
v R.F. output va = 150 W g2 = 6.5 mA
amplifier Vg2 e 135 v Igl = 0.13 mA
(intermittent | R&1 = 0.2 Mohm | Wo = 12 W
oneration) 1a = 18.3 mA f = 50 Mc/s
Vf = 2.8V
If = 0.1 A Cagl < 0.34 pF
Vf = 1.4V Typical Va = 90 V S = 1.8 mA/V
3A5 If «0.22 A | characteristics | Vg £ -2.5 Vv 2 = 15
Direct (each system) Ia = 3.7 mA Ri = 8300 Ohms
Double 5% L -
2 Va = \' g =2 x 2.5 mA
triode Vts 2.8V | R opush-pull | o B Mol g | 8
If=0.11 A| emplifieror |yp - 2x45 v AL 1 1% T
bireos oseillator Ta = 2x15 mA £ - 40 Me/s
Cag = 3.2 pF

00 60000 COCCEOOEOCECEOEOOOCEEOCOOOCOEO®TCOC® TC O
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gl 1l Va=Vg2= 86 V Ri = 0.11 Mohm
s 0.1 A& vgl = -4.5 Ra = 8000 Ohms
piptie Ia . 8 mA Wo(d = 10%)=280 mW
g2 = 1.8 mA vi 8 4 Veff
3 Q4 05 Output s = 2 mA/V
a amplifier
class A -
Bikort Vi: 2.8V Va=Vg2= 86 V Ri = 0,12 MOhm
i ] T, 2 Vel = 4.3 V Ra = 0.01 Mohm
P Ia % 7 mA Wo(d = 10%)=250 mW
1g2 1.5 mA Vi = 3.7 Veff
s = 1.9 mA/v
Va = Vg2 = 90 Vv Ri = 0.09 MOhm
Uiy &l Vgl = -4.5 V Ra = 8000 Ohms
3Q5-GT Tt 014 Ia = 9.5 mA Wo(d = 6%)= 270 mW
4 e Ot g2 = 1.3 mA Vi o= 3.2 vVeff
S : amplifier 5 = 2.2 mA/V
pentode a class A
feds
et Vb = 90 vV s = 1.95 mA/v
If = 50 mA
o Va = Vg2 85 V Ri = 0.07 MOhm
Vel . =5 N Ra = 9000 Ohms
Ia s 7 mA Wo(d= 5.5%)s250 mW
Ieg2 0.8 mA vi = 3.5 Veft
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BASE HEATER
TYPE I 12 ity APPLICATIONS OPERATING CHARACTERISTICS
va = 90 v s = L57 mA
Ve2z = 615 V Ri = 0.1 Momm
vel = -7V Ra = 8000 Ohms
Ia = 7.4 mA Wo(d = 12%)= 270 mW
VE = 1.4V output 72 =" LA vi = 5.1 Veff
Tf.= 01 A amplifier -
Direct class A
va . 6.5 V s = 155 mA/vV
Vg2 = 67.5 V Ri = 0.1 MOhm
vel = -7V Ra = 5000 Ohms
Ia = 7.2 mA Wo(d = 10%)= 180 mW
182 s L5 mA vi = 5.5 vVeff
3S4
Va=Vg2: 45 V s = 1.25 mA/V
Vel = -4.5 V Ri = 0.1 MOhm
Ia = 3.8 mA Ra z 8000 Ohms
04 fpnt Ie2 = 0.8 mA Wo(d = 10%)= 55 mW
betivads vi = 3.5 Veff
va = 90V s = 124 mAV
YE.«i3.8V Output Vg2 . 6.5 V Ri = 0.1 MOhm
If = 50 mA|  amplifier vgl . STy Ra = 8000 Ohms
i clanb A Ia s 8.1 WA Wo(d = 13%)= 235 mW
182 = 1.1 mA vi = 4.7 Veff

(B N BB B N N E R N E ENENENENEERNENNE N
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Va = Vg2 = 67.5 V s = 1.4 mA/V
vel = -7V Ri = 0.1 MOhm
Ia = 5 mA Ra = 5000 Ohms
1g2 = 1.2 mA Wo(d = 12%)= 150 mW
Vi = 5.5 Veff
Output
amplifier
class A Va = Vg2 = 45 V 8 = 1.1 mA/V
Vel = -4.5 'V Ri = 0.1 MOhm
Ia = 3 mA Ra = 8000 Ohms
Ig2 = 0.7 mA Wo(d = 12.5%)=50 mW
i 5 = .5 Veff
384 Y ;
Push: ~ pill Vba = 90 Vv Iamax = 2 x 4.4 mA
Vf = 1.4V output Vbg2 = 67.5 V Ig20 =2x0.3 mA
If = 0.1A amolifier Va = 80 V Ig2max = 2 x 1.35 mA
Direct class B Vg2 = 57.5 V Wo(d = 5%)= 325 mW
Raa = 0.015 MOhm Vi = 7.3 Veff
Iao =2x 1.5mA
Vba ® 20 V Tamax = 2 x 4.2 mA
Push-pull Vbg2 = 675 V Ig2o = 2x0.3 mA
Va8 outpub va 5[ 8Ly Ig2max = 2x 1.25 mA
1f:=; 50 84 amplifier Vg2 = 585 V Wo(d = 4.7%)=315 mW
Direct clasqip Raa = 0.018 MOhm | Vi 5 7 veff
Iao =2x 1.5mA
5




0z

BASE *HEATER
TYPE APPLICATION! TING ARACTERISTICS
CONNECTIONS |  DATA 3 CERBATHG S5
Va = Vg2 = 86 V Ri = 0.11 MOhm
VEs 1.4 V Output Vg1 = -4.5 V Ra = 8000 Ohms
If « 0.1 A amplifier Ia = 8 mA Wo(d = 10%)=280 mW
Direct S1888 A 1g2 = 1.8 mA Vi = 4 Veff
3V4 9, £.9 s = 2 mA/vV
L %
vVa = Vg2 = 86 V Ri = 0.12 MOhm
Output ) VE s 2.8V output vgl = -4.3 V Ra = 0.01 MOhm
pentode If = 50 mA amplifier Ia = 7 mA Wo(d = 10%)=250 mW
class A 1g2 = 1.5 mA Vi = 3.7 Vvefft
s = 19 mA/vV
i Vtr = 2 x 550 Veff cfilt = 10 yF
5U4-G o |vee 5w |Condensor dmmut. | 1o = 156 mA Rt = 2 x 230 Ohms
If= 34
Full-wave Direct Choke input Vtr = 2 x 550 Veff Lfilt = 10 H
rectifier Io = 225 mA
Vtr = 2 x 500 Veff C filt = 10 pF
5Y3GT Condenser input | I° . 84 mA Rt = 2 x 140 Ohms
Fll-wave "I e Vtr = 2 x 350  Veff [ C filt = 10 pF
=
rectifier X g Io = 125 mA Rt « 2 x 50 Ohms
Direct Vir's 20x800, oVeRt  Adpig e Bl e
Io s 125 mA
Choke input
vtr = 2 x 350 Veff L filt = 10 H
Io = 150 mA
® 0 ¢
€ e ¢ 0000000 00CCCOCOOCGOGSC © ¢
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va - 180 V 1g2 = 2.4 mA
vg2 = 120 V s - 5.1 mA/V
6 AK S5 Vel = -2 Vv Ri = 0.69 MOhm
gafeiely LUV BN Ia = 7.7 mA Reg = 2000 Ohms
. %@ 12=0. 4754 R.F. or I.F.
Pentode | ki9s: Indirect anplifier Va = Vg2: 120 V Ig2 = 25 mA
g kgt vel =2 W s “ 5 mA
Ia = 7.5 mA Ri = 0.3¢ Mohm
Req = 2000 Ohms
Cagl < 0.02 pF
Half wave Vtr = Max 150 Veff Rt = max 300 Ohms
6ALS rectifier (per Io = 9 mA Vfkp = 330 V
Vf = 6.3V system) C filt = 8 uF
A ”I'df"a ‘t' Vdl invp = Vd2 invp = VEK = max 150 V
diode . Detector, A.V.C. max 420 V Vfkp (k = pos)smax 330 V
Id = max 9 mA Rkf = max 0.02 MOhm
Idp = max 54 mA
Va = Vg2 = 250 V s = 4.1 mA/v
Output vgl =125 V Ri = 0.052 NOhm
6AQS5 amplifier Ia - 45 mA Ra = 5000 Ohms
VEx 6.3Y class A 162 = 4.5 mA 20(d = 8%)= 4.5 W
If = 0.45 A
Rutpt Indirect Push-pull Va = Vg2 = 250 V Ig20 = 2X 2.5 mA
henzode output Vgl = <15 V 1g2 max = 2 x 6.5 mA
amplifier Tao = 2x 35  mA Raa = 0.01 MOhm
Class A.B. Ia max = 2 x 39.5 mA Wo(d = 5%)= 10 W
n
b
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BASE HEATER
TYPE HARACTERISTICS
Y CONNECTIONS DATA APPLICATIONS OPERATING Cl C
Triode section
Va = 250 V S = 1.2 mA/V
Vg = -3 v n = 70
Typical Ia = 1 mA Ri = 0.058 MOhm
characteristics
Va = 100 V s = 1.3 mA/vV
Vg = =1 Vv n = 70
6AT 6 ey Ia - 0.8 mA Ri = 0.054 MOhm
If « 0.3 A
Indirect Vb = 250 V Ia = 0.7 mA
Double AF. amplifier | @ %1023 0w ; Voi S
dtode RK = 1800 Ohms Vi
triode
Diode section
Please refer to type A B 2
Detector, A.V.C.
Vfk = max 100 V
6AU6 Va = 250 V Ig2 = 4.3 mA
Vf = 6.3V R.F. or I.F. Vg3 = 0o v Ia(Vgls -6.2V)=10 pA
If = 0.3 A amplifier Vg2 = 150 v S = 5.2 mA/V
Variable Indirect Vel = % O ¢ Ri = 1 MOhm
S Ia = 10.8 mA
pentode
LB B B = B EEEREESNEEEREEREE R B ® € 6 ¢
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Va = 250 V Ig2 = 3 mA
ve3 = 0 v Ia(Vgls -5.2V)=10 pA/vV
ve2 = 125 v S s 4.45 mA/V

o 3 vgl = =1 ‘N Ri = 1.5 Mohms
= 6.3V
Ia = 7.5 mA
Ifs0.3A R'F'l;):I'F'
Indirect o AIeT
6 Au 6 Va = Vg2 = 100 V Ig2 - 2 mA
Vg3 = 0 v Ia(Vgl= -4.2V)= 10 pA
vegl = =1+ ¥ S = 3.9 mA/V
Ia = 5.2 mA Ri = 0.5 MOhm
Cagl < 0.004 pF
Triode section
Va = 250 V s = 1.6 mA/V
veg = -2 Vv A = 100
Vf= 6.3V i
6AV 6 If=0.34 2apicss Ta = L2 m Ri = 0.0625 MOhm
- characteristics
Indirect
Va = 100 Vv s = 1.25 mA/V
2 Vg = -1 v P = 100
Double Ia = 0.5 mA Ri = 0.08 MOhm
diode
triode Detector Diode section
A.V.C. etc.
Id1 = Id2 = max 1 mA
1
«w
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BASE HEATER
TYPE APPLICATIONS OPERATING CHARACT! TICS
CONNECTIONS DATA » g

va = 250 V s c 4.5 mA/V

ve3 S10Y Ri . 1 Mohm

Rg2 = 0.033 MOhm S(Vgl= -46V)= 45 pA/V
vgl v =gy Ri(Vgls -46V)>5 MOhms

6BA6 Ia « 11.6 mA Req = 4000 Ohms

£F 63 Vf 2 6.3V ST ) T2 = 4.45 mA
If = 0.3 A amplifier
7 THditect Va s Vg2 = 100 V s - 4.3 mA/vV
Variable ve3 g 0 v Ri = 0.25 MOhm
- Vel = -1V S(Vgl= -18V)=43 nA/vV
pentode Ia - 10.8 mA Ri(Vgls -18V)> 5 MOhms
1g2 = 4.4 mA Rea s 4300 Ohms
Cagl < 0.0035 pF

Va = 250 V Sc(Ve3= -30V)=4 pA/vV

Vg2 + g4 = 100 V Ia = 3 mA

Vg3 = =15 V Ig2 + g4 = 7.1 mA

6 BE 6 Vf = 6.3V Frequency Rgl = 0.02 MOhm | Il = 0.5 mA
B B m 003 A changer Sc . 45 oAV | R = 1 wohm

Indirect (separate

kg, G294 excitation) Va = 100 V Sc(Vg3= -30V)=4 pA/vV

Q) 9, Vg2 + g4 = 100 V Ia = 2.8 mA

Heptode ves 2 =155V Ig2 + gd = 7.3 mA

Rgl = 0.02 MOhm Igl = 0.5 mA

Sc = 455 AV Ri = 0.5 MOhm

Cag3 < 0.3 pF

B A E N EFEENENEEEEENEENEEEEENENNNENENENRE R '
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6 BG 6-G aQ g VE = 6.3V Va = Vg2 = 250 V Ia = 72 mA
K, If = 0.9 A Line output Vel = -15 v Ig2 = 9.7 mA
Be = N 1ifi s - 6 mAWV
o f f Indirect apLILler =
pentode %
Va = 150 V Ia = 9 mA
§8Q7-A s Jim (B8 Vg e =10 ¥V s - 6.4 mA/V
Double "9 I§ ;.0'4;‘ R.E. ‘amplifier Rk = 220 oms | p - .80
ndirec 5
icds 5"’ e Ri - 6100 Ohms
Typical va < 100 V s = 5.3 mA/V
characteristics | 1% = 85,14 2 g At
6]6 —r Vi 6.3V Rk = 100 ohms | Ri = 7100 Ohms
3 If = 0.45 A
; )
"’ Tndizeet va - 150 v Ia=2x 15 mA
Double s k Telsexaphy Vg = -10 V Ig=2x38 mA
oo pustzpull Rg - 625 Ohms | wig - 0.35 W
anplifier class € gy = 220 ohms | Wo « 35 W
at 80 Mc/s
Cag = Cag's 1.5 pF
6L 6-G % 4 Va = 300 V g2 = 3 mA
s Vf = 6.3V Ol?tt?ut ve2 4 200 V 12 max = w5
Ream If = 0.9 A amplifier Rk N 290 Ohms =2 L ABbosE
pentode f Indirect class A fa & 51 mA Wa(d = 11%)=6.5 W
%3 Iamax = 54.5 mA Vi = 12,5 Veff
Y (continued)
o




BASE HEATER
TYI
PE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va = Vg2 = 250 V Ig2 = 5.4 mA
Rk = 170 Ohms Ig2 max = 7.2 mA
Ia = 75 mA Ra = 2500 Ohms
Ia max = 78 mA Wa(d = 10%)=5.5 W
6 L 6~G Vi 3 14 veff
output Va = Vg2 = 270 V Ig2 2 2 x 5.5 mA
(continued) . Rk = 125 Ohms Ig2 max =2 x 8.5 mA
amplifier
Ia = 2 x 57 mA Raa = 5000 Ohms
class A B Ia max = 2 x 72.5 mA Wa( d = 2%)=18.5 W
Vi = 40 Vv
Va = 250 vV Ia = 3.5 mA
Vg2 + g4 = 100 V Ig2 + g4 = 8.5 mA
vg3 a -2V Igl = 0.5 mA
6 SA7-GT a0k VE = 6.3V Rgl = 0.02 Mohm | Se(Vgls -25V)=10 pA/vV
pl / k9s | 1f=0.3 A Frequency sc = 450 pA/vV | Ri = 1 MObm
¢ ¢ Indirect changer
(seperate
Heptode _
9 exitation) Va = 100 V Ia = 3.3 mA
Vg2 ¢« g4 = 100 V Ig2+ g5 = 8.5 mA
ve3 - -2 v 1g1 = 0.5 mA
Rgl = 0.02 MOhm Sc(Vglz -25V)=10 pA/v
Sc = 425 pA/\.l Ri s 0.5 MOhm
Cag3 = mex 11 pF
®© ¢ 06 00 ¢ ¢ ¢ (¢ @ @ ¢ ®© 000 0006 & ¢ ¢
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Va = 250 V S(Vgl= -35V)=10 mA/V
Vg2 = 100 V Ri = 0.8 MOhm
6 SK7-GT vga : v Ta . 9.2 DA
R vel %28 ¥ Ie2 = 2.6 mA
3
Variable 5 q, Vf = 6.3V s - 2 mA/V
m ; ! Ifn;i‘;;zt‘ R'F'l‘_’;.I'F' Va = Vez = 100 V S(Vgl=-35V)=10  uA/V
ventode < smpRier Vg3 = 0V Ri = 0.12 MOhm
Vgl SRR Ted' w18 mA
s - 2.3 mAv |12 - 4 mA
Cagl = max 0.005 pF
Va = 250 V Ri = 7700 Ohms
Vg = -8V 8 = 2.6 nmA/V
16 SN7-GT| g  |vt= 63V Ia = 9 mA Vo
k kK l1r. 0.64 AF. Vi 5|80
- 2 t Incireck amplitier va = 90 v Ri = 6700 Ohms
‘,’ﬁe 9 Vg . 0V s £ 3 mA/vV
ety Ia = 10 mA Vo oS!
vi
Triode section
] " va = 250 V s = L1 mANv
16 SQ7-GT A f Vg e 04 u . 100
e fvee 6.3V %
g' « e n L Ia = 0.9 mA Ri = 0.091 Mohm
" characteristics
5 4 indirect va = 100 vV s = 0.9 mA/vV
% b de Vg . RN u = 100
e i Ia = 0.4 mA Ri = 0.11 MOhm
n
-1
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
va 315 V s = 3.75 mA/V
Vg2 = 225 V Ri = 0.087 MOhm
Vgl -13 VvV Ra = 8500 Ohms
Ia =z 34 mA Wo(d = 12%)=max 5.5 W
Qutout Ig2 = 2.2 mA
amplifier Va = Vg2 = 250 V s = 4.1 mA/V
6V 6-GT class A Vel = -12.5 V Ri = 0.05 Mohm
Ia 45 mA Ra = 5000 Ohms
9% VEs 6.3V
a Ig2 = 4.5 mA Wo(d = 8%)=max 4.5 W
If = 0.45 A
ff Indirect Va = Vg2 = 285 V Ig20 = 2 x 2 nA
kg, vel = =19 V Ig2 max = 2 x 6.7 mA
g‘;ii‘;ze Push-pull Iao = 2 x 35 mA Raa = 8000 Ohms
output Ta max = 2 x 45 mA Wo(d = 3.5%)=14 W
amplifier Va s Vg2 = 250 V Ig20 = 2 x 2.5 mA
class A.B. vg £ -15 V Ig2 max = 2 x 6.5 mA
Iao = 2 x 35 mA Raa = 0.01 MOhm
Ia max = 2 x 39.5 mA Wo(d = 5%)= 10 W
Full-wave Vtr = 2 x 325 Veff C it a 4 yF
Vf s 6.3V rectifier Io = 70 mA Rt = 2 x 150 Ohms
6X4 If = 0.6 A (condenser input)| Vfkp = 450 Vv
Full-wave Indirect Full-wave Vtr = 2 x 450  Veff
FeCE FreD rectifier Io = 70 mA L @« 8 H
(choke input) Vfkp 3 450 Vv
¢ ¢ ® 00 ¢ ¢ ¢ @ @ ¢ e 0 ¢ ® 00 ¢ ¢ ¢
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12AT6
Double VEs 12,6V For further data please
diode If = 0.15 A refer to type 6 AT 5§
triode Indirect
Va = 250 V s- =z 5.5 mA/V
vg = -2V ol = 60
Ia s 10 mA Ri = 0,011 MOhm
12 AT7 V= 12.6 V vVa = 200 vV S = 6.7 mA/v
£t . If = 0.15 A . Vg 3 =1 ¥ n = 0
¥ 3 Typleal Ia = 115 mA Ri = 0.01 Mohm
g L characteristics
Double . Va = 170 V s = 59 mA/v
i S Vf= 6.3V
triode r 0'3 Vg = -1 Vv n = 66
: iy, 4 Ta - 8.5 m Ri = 0.011 MOhm
Indirect
Va = 100 V s = 3.75 mA/V
Vg = -1V n = 92
Ia = 3 mA Ri =0.0155 MOhm
Cag » Ca'g' = 1.7 pF
12 AU 6 Vf = 12.6 V
If = 0 15 A For further data please
R e Indirect refer to type 6 AU 6
1]
©w
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BASE HEATER PPLIC OPERATING CHARACTERISTICS
TYPE | CONNECTIONS |  DATA APPUCATIONS
Va = 250 v S = 2.2 mA/V
V.= (‘)2-5 v ve = -85 V B < 17
If .15 A
12AU7 Sl - i Ia = 10.5 mA Ri = 7700 Ohms
K 9 characteristics va b 100 Vv s « 3.1 mA/V
Double s’i rk Vte 63V | yper system Ve . o v 2 . 19.5
triode o JjIE= 0.3 Ta = 1.8 mA Ri = 5250 Ohms
Indirect
Cag = Ca'g'« 1.5 pF
12AV 6
Double Vf = 12.6 V
diode If = 0.15 A For further data please
triode Indirect refer ‘o type 6.AV. 5
VE s 12.6 v Va = 25(2) v 5 s iog mA/v
Vg = - v R =
fs 0. o
12AX7 il y oA Typical Ia = 12 mA Ri 20,0625 MOhm
3 g characteristics ",
Double g k Vf = 6.3V (per system) e 100 Vv £ A AR Y.
triode S~ If= 0.3A Ve =1 ¥ » = 100
Indirect Ta 0.5 mA Ri = 0.08 MOhm
12BA 6 Vf« 126V For further data please
Pentode If=0.15 A refer to type 6 BA 6
Indirect
@ ¢ @000 € ¢ 0 ¢ ¢ ( € ®© 600 ¢ ¢ ¢ (
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12BE 6 VE = 12.6 V
If~ 0.15 A For further data please
Heptode Indirect refer to type 6 BE 6
Vf = 12,6 V va - a0V - i - 25 mA
12BY 7 it It= 0.3A Line output Vg2 w450 Y g2 . 6 mA
% Sy R dwlitier Rk . 58 Ohms |Ri = 0.11 Mohm
* If= 0.64A s = 12 mA/v
K tode * Indirect
12SA 7
Vs 12.6§ V
-GT r i 0.15 A For further data please
= .
Heptode Indirect refer to type 6 SA 7-GT
128K 7
-GT Vf = 12.6 V For further data please
variable If = 0.15 A refer to type 8 SK 76T
mu Indirect ¥
pentode
128N7 Vfs 12.86V
-GT Ite 0.34
Indirect For further data please
Double refer to type 6 SN 7-GT
triode

1€

)
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BASE HEATER
7
YPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
128Q7
-GT Vi = 12.5V For further data please
Double If = 0.15 A refer to type 6 SQ 7-GT
diode Indirect
triode
Va = 200 V '8 = 8 mA/V
25 L 6-GT] Vg2 = 125 V Ri = 0.028 MOhm
Rk s 180 Ohms Ra = 4000 Ohms
OutHit u_ % VEs 25V Output Ia = 45 mA Wo(d = 10%)=3.8 W
amplifier 5 If « 0.3 A ampli fier Tg2 22" BA
(; ! Indirect class A
L) Va = Vg2 = 110 V s = 8 mA/V
Vgl s ~T.5 V Ri = 0.013 MOhm
Ia = 49 mA Ra = 2000 Ohms
Ig2 = 4 mA Wo(d = 10%)=max 2.1 W
W4 | e s as
. v Hal f-wave vtr s 117 Veff C filt = 40 pF
Hal f-wave fe I e 0:15°A
rectifier : rectifier Io s 100 mA Rt ] 15 Ohms
( Indirect
Vel Vtr s 235 V C filt = 40 pF
35 Z 5-GT] . vn': ‘73: v‘/, Rectifier Io = max 100 mA Rt = 100 Ohms
fe T ol (without panel -
Half<wive ! y I-d.o. 15 A Taiti) vtr = 17T v C filt = 40 pF
rectifier . ndirect o = max 100 mA Rt = 15 Ohms
e ¢ ¢ 0 ¢ 6 ¢ ¢ ® ¢ ¢ o0 CceCO0OQOCECEECEEOC
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50C5 VEcisoy VasVgzs 110 V 2 = 4 mA
100 15 A Output vel = -1.5 V Ri = 0.01 MObm
« 0.
g Indirect amplifier Ra = 2500 Ohms | S = 1.5 mA/V
pentode Aree Ia = 49 mA Wo . 1.9 W

v 9, 9
50 L 6-GT & VEe 50V
Output E If < 0.15 A Output For further data please
amplifier t ! Indirect amplifier refer to type 25 L 5-GT
o,

80 o

.
5. v; = 5V For further data please
-wave «
1 2A refer to type 5 Y 3-GT

rectifier ! ' Indirect
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BASE HEATER
TYPE PPLI
Y| CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
d
Vf = 4 V | Detector, A.V.C. Vdl = vd2 = max 200 V Rfk = max 0.02 MChm
dz km
1f = 0.65 A and Id1l = Id2 = max 0.8 mA Vdilz=vd2= (Id1=Id2=
Double Ff Indirect other purposes Vfk z max 50 V + 3uA) = max- 1.3V
diode
Triode section
. Va = 250 v 8 & 2 mA/V
&> Typical Ve = -T v Ri = 0.0135 MOhm
ABC 1 g d, i v characteristics Ta = i A M A
al d,
Double 1 04050 Vo o= 250 V Ra = 0.32  MOhm
diode e Indizect A.F. amplifier | Rk = 5000 Ohms Vo
triode Ia = 0.57 mA it @
Diode section
Detector, A.V.C. Please refer to type A B 2
ABL 1 9992 g2 Ve o & v | Detector, A.V.C.
Double a d, If=24 A and For further data please refer
Ogtogi gy Indivect output to type EBL 1
Shtnie fr arplifier
Vf = 4 v Va = 250 V S = 25 mA/V
A_C A If = 0.65 A Tpicdl Vg = <55 V A= 30
Triode pndivect characteristics T % 6 mA Ri = 12000 Ohms
@ ¢ ®© 00 ¢ O ( ® @ ¢ © ¢ ¢ ¢ ¢ 0 ¢ ¢ ¢ (
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o
Vb s 250 V Ra = 0.32  Mohm
A a
C2 A.F. amplifier Rk = 8000 Chms Vo
Rk Ta = 0.48 mA TR
Va = 250 V Ri = 670 ohms
utout Ve = -45 V Ra = 2300  Ohms
9 anplitier Ia = 60 mA Wo (d = 5%) = 4.20
AD 1 class A E w 6 mA/vV Vi = 30 Veff
¢ Vf = 4 v
If = 0.95 A Push - pull Va = 250 V Raa= 4000 Ohms
‘Z‘;‘;ﬁ:t $38 Direct output Rk = 375 Ohms Wo (d= L5%) = 0.5W
e amplifier Iao = 2x60 mA vVi= 30 Veff
class A B Ia max = 2x64 mA
va = 250 V Ig2e 2.6 mA
V<4 oV ves = 0 v 8 = 1.8 mA/V
AF3 | & %
& o |reoEsa R.F. or L.F. vez = 100 V Ri = 1.2 MOhms
a £l S ifi
- > | mdirect ampliiier vel= -3 V S (Vel= -55V) = < 2uA/Wf
o ane i G ol Ia. & 8 mA Ri (Vgls =55V) = > 10MOhm
mu
pentode Cagl < 0.003 pF
va = 250 V Taie: 9 mA
O g VEsd4 v %
7 9 ke R.F. amplifier veld = 0 v Tg2= 1.1 mA
AF & g, = 0,68 ve2 = 100 v Elia 21 mA/v
- L Lndirect vel= -2 V Ri = 2 Mohms
Pentode Fiek
= continued Cagl < 0. 003 pF
)
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BASE HEATER
APPLICATI RATING CHARACTERISTICS
TYRE CONNECTIONS DATA CATIONS OF: <
Vb = 250 \' Ia = C.5 mA
AF7 Ve = 0 v Ig2 - 0.2 ‘mk
A.F. amplifier Ra = 0.32 MChm Vo " 157
Continued Rg2 = 0.8 MChm Vi
Rk = 4000 Ohms
Va s 250 v Ri = 2 MChms
Vg2 + g4 = 80 v S (Vel = Vg3= -20V) =
R.F. or L.F. Vgl + g3 = -2 v . = 2 pAa/v
amplifier Ia z 3 mA Ri (vegl = Vg3= -20V) =
Ig2 + gd = 1.1 mA > 10 MOhms
AH1 8§ "= 1.8 ma/v
& W VE:  av
Variable a 93 If = 0.65 A Va s 250 Vv Ig2 + g4 = 2.5 mA
mu %, " Indirect Vg2 + g4 = 80 v sc = 550 MA/V
hexode = . vgd = -12 v Ri = 2 Mohms
with Vosc = 9  Veff Sc (Vegls -24V)=
ssparated Vgl = -2 Vv = 2 pANv
oscillator Ia = 1.7 mA Ri (Vgls -24V)=
= > 10 MOhms
Cagl < 0.003 pF
© ¢ @ © 0 ¢ @ ( ®© 0 00 0 ¢ ¢ ¢ ¢ @ @ @ @ (¢
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Ya = 250 VvV 1g3 +g5 = 3.8 mA
Vg3 + g5 = 0 Vv Ig2 = 2 mA
= S = 600
AK 2 Q?QJ’Q . :]/g2 1gl 1930 : R(" ;6 nﬁ;:/v
£ 9 Vf = LY Frequency &l (dgt= NA) = i = . ms
2 11f=0654 changer = -11V | Sc (Vgds -26V)=<2MA/V
m 9 Imdirect Rglk = 0.05 MOhm Ri (Veg4= -25V)=210MOhms:
¥y ved = -L5 v
Octode Ia = 1.6 mA
Cagd < 0.06 DF
Va = Vg2 = 250 V s = 2.8 mA/V
AL 1 L Vis 4V output vgl = -15 v Ri = 0.043  Mohm
a Ifz 1.1 A amplifier Rk = 350 Ghms e 7000 Ohms
Output Direct class A & | Iz = 36 mA Wo (d=6%=3.1W
pentode 9 f 1g2 = 6.8 mA Vi = 9.7 Veff
Va = Vg2 = 250 v s = 2.6 mA/V
AL2 | g9 Vie 4V output vel - 25 v Ri = 0.06  MChm
Output 8 a It = 1A amplifier Rk = 625  Ohms Ra = 7000 Chms
pentode Indirect class A Ia = 36  mA Wo (d = 10%)= 3.8 W
f K9 g2 = 5 maA Vi3 14 eff
i,
AL 4 Vis 4V
a A s 3 Output For further data please
Output W¥%%q, | mdirect amplifier refer to type EL 3 N
tode
@] pen
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BASE
TYPE comeén b "‘gﬁi“ APPLICATIONS OPERATING CHARACTERISTICS
9 9%
Vf = 4V
AL ] a It . 2 A Output For further data please
Output g Indirect amplifier refer to type EL 5
pentode rr
Vb =Vl = 250 V
AM 1 bl Ra = 2 MOhms
aD - N
2 vg= 0 -5V
k Vi = 4V 0 (]
Tuning 1 e 0038 Tuning == 16 90
indicator Indirect indicator lo= 99 21 pmA
I1 = 0.13 0.14 mA
Triode section
. Va = 250 v S = 2 mA/V
Iypical o Ia = 3 mA A 50
AM 2 g characteristics [ yg 3.5 v Ri = 0.025  MOhm
aD g' VEs 4V
Tuning K If = 0.32 A Indicator section
indicator L Indirect Va = V1 = 250 V
Tuning
indicator Vgl = +3 0 -6 v
o = 160° 150° o
R KN EE N E X2 N N N 060 C e ¢ ¢ ¢ ¢ ¢
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Rt = min 2 x 200 Ohms
a C = max 64 wuF
AX1 vE: 4V Vtr = max 500, Vet | r © dikw 2 % 150 Obius
Gasfilled It If= 2.4 A Rectifier Io = max 125 mA & e 32 AF
full wave = Direct Yore: =:-Mex 15 v Rt = min 2 x 100 Ohms
rectifier C = max 16 uF
Rt = min 2 x 200 Ohms
AX 50 2 Vis 4V Vtr = max 2 x 500 Veff| C = max i
& o 1£.3.75 A|  Rectifier To  wmax 275 A /j b S WIN2.x 150 Olins
Sastilled f ! Direct Varc = max 15 Vv g = max 82 pR
full wave = Rt = min 2 x 100 Ohms
rectifier C = max 16 uF
Vtr = max 500 veff| Rt = min 2 x 100 Ohms
Io = max 60 mA C = max 60 wF
AZ1 Vi 4 v -
& If= L1 A Rectifier Vtr = max 400 Veff| Rt = min 2 80 Ohms
Full Direct Io = max 5 mA C = max 60 F
wave i
vectifier Vtr = max 300 Veff| Rt = min 60 Ohms
Io = max 100 mA C = max 60 wF
Vtr = max 500 Veff| Rt = min 2 x 100 Ohms
Io = max 120 mA C = max 60 F
AZ 4 o foE AV N [ vir = 400 Veff|Rt = min 2 x 80 Ohms
Lt g Rectifier To = max 150 mA |C = max 60 P
Full wave Direct
: f Vtr = 300 Veff|Rt = min 2 x 60 Ohms
zackitlor Io = max 200 mA C = max 60 aF
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BASE HEATER
P HARA
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
AZ 11
Vi = 4v iy For further data please refer
Pl Yave If = L.1A Rectifier to type A Z 1
rectifier Birect
AZ 12 Vo= bl For- further data please refer
If« 234 Rectifier o Avne th 24
Full wave Direct
rectifier
AZ 31 VE = 4v For further data please refer
Its 114 Rectifier
to t AZ1
Full wave Direct be
rectifier
Vtr = max 2 x 500 Veff Rt = min 2 x 200 Ohms
Io max 60 mA C = max 50 aF
AZ 41 Voe - Vtr = max 2 x 400 Veff | Rt = min 2 x 150 Ohms
If = 0.72 A Rectifier
% Io max 60 mA C = max 50 uF
Full wave Direct
Hactitier Vtr = max 2 x 300 Veff Rt = min 2 x 100 Ohms
Io max 70 mA C = max 50 uF
a Vtr = max 2 x 500 Veff Rt = min 2 x 200 Ohms
AZ 50 To = max 250 mA C = max 64 MF
Vf = 4V Rectifier
Full wave I1f = 3 A Vtr 2 x 400 Veff Rt = min 2 x 150 OChms
rectifier » Direct Io = max 275 mA C = max 32 aF
@ 060 €€ €6 ¢ € ¢ @ @ ¢ ¢ 0 e eOeCOGOCGE O
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Vtr = max 2 x 300 Veff Rt = min 2 x 100 Ohms
AZ50 Io = max 300 - mA C = max 16 . _uF

Cs8 Current Ireg = 200 mA .
. i "2 regulator Veontr = 80 - 200 V Vf tot = min 52 V
regulator
c10
n 2 Current Ireg = 200 mA A
Cur;‘extlt regulator Veontr = 35 - 100 V VELOY i=olBID. 14 1Y
regulator
R1 4 R2 :
Cc12 3 Ireg = 200 mA | yf tot = min 52 V
r L1 Current Veontr = 50 - 200 V
regulator Rl
Current S o
regulator Iree = SNAty Vi tot = min T4 V
Veontr = 35 - 100 V
CBI .,9’ g Vf = 13V Fcr further data please refer
- " If = 0.2 A | Detector, A.V.C. to type A B 2
Double Indirect Vtk = max 125 V
i
iode H
d
CB2 Vf = 13V For further data please refer
4, Kb T E 20,2, Deteetor, A V. C. to type A B 2
Double Indirect Vfk = max 125 V
diode faif -

£y
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BASE HEATER ;
Pi
TYPE CONNECTIONS DATA APPLICATICNS OPERATING CHARACTERISTICS
Triode section
Va = "250 A\ s B 2 ma/ vV
Vg = T \' Ri = 0.0135 MOhm
Typical I1a = 4 mA M = 27
characteristics A/
Va = 100 \' S 2 1.8 mA/V
CBC 1 Ve ] -2.5 \ Ri = 0.015 MOhm
VE= 13V Ia = 2 mA A o
Double & T i, 0.8 4
diode al d, Indirect Vb = 200 v Ra = 0.32 MOhm
triode Rk = 0.016 MOhm Vo
L el Ta = 0.209 mA vi * 18
AE amplifter gy 100 v Ra = 0.32  MOhm
Rk = 0.016 Mohm | Vo
Ia = 0.15 mA Vi o= 18
Diode section
Detector, A.V.C. Please refer to type A B 2
Vik = max 125 V
Pentode section
CBL 1 Q‘Q'g’ d2 “Wa = Vg2 = 200 V s = 8 maA/v
a 4 |vef. 44V Output vel = -85 V Ri = 0.04 MOhm
Double If s 0.2:4 amplifier Rk = 170 ohms Ra = 4500 Ohms
Giods e T class A Ta = 45 mA Wo (d = 10%)= 4 W
output class a = = c) =
pentode 1g2 = 6 mA Vi = 5 Veff

BN BN 3 BN BN BN B OB OB N N R N B N N N N N N W N N N N



) O 999000900 O®OOGFOIOGOEOSIOGPOIOSOEOSIOEOSNOSIEOS OO

Va = Vg2 = 100 v s = 6.5 mA/V
Output vgl = -4 v Ri = 0.048 MOhm
amplifier Rk = 170 Ohms Ra = 4500 Ohms
class A Ia = 21 mA Wo (d =7 %)= 0.85 W
CBL 1 g2 = 3 mA Vi . 2.4 Veff

Diode section

Detector, A.V.C. Please refer to type A B 2
Vfk = max 175 V Rfk = max 5000 Ohms

Pentode section

Va = 200 V s ® 6.2 mA/V
Vel = 100 V' Ri 3 0.037 MOhm
vegl = -9.2 V Ra = 5000 Ohms
Rk = 190 Ohms Wo s 3.8 w
Ia = 40 mA Vi = 7.3 Veff
CBL 6 o o Vis 44V output g2 = v, kg 1 10:%
A " Ilfn;ireg-tz A :’1"1’““" Va s Vg2 = 100V § = 65  mAV
aan 2 vel = -8 v Ri = 0.02  MOhm
Double e ALY Rk = 140 Ohms [ Ra = 2200 Ohms
atbde Ta = 45 mA Wo (d = 10%)= L8 W
output Ig2 = 12 mA Vi = i Veff
pentode
Diode section
Detector, A.V.C. Please refer to type A B 2

Vfk = max 175 V Rfk = max 5000 Chms

4
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BASE HEATER
TYPE APPLICATIONS OPERATING CHARACTERISTICS
i CONNECTIONS DATA
Va 200 \ S s 2.5 mA/V
Ve -4 \ Ri = 0.012 MOhm
Typical Ia 6 mA yl = 30
characteristics Va 100 € % L8 MA/V
v =2.5 v Ri = 0.018 MOh
GG 2 9<>’ 4 i MOhm
Vf = 13V Ia 2 mA M = 30
9 If = 0.24A
o y 2 )
X M tndivent Vb 200 v Ra =) 0.220 MOhm
Triede fEt Rk 0.016  MOhm | Vo
Ia 0.28 mA vi = 13
A.F. amplifier
Vb 100 v Ra = 0.320 MOhm
* Rk 0.016 MChm E
Ia 0.15  mA vi 1y
Va 200 v Ig2 = 2.6 mA
Vg3 0 A S % 1.8 mA/V
Vg2 100 \ Ri z 0.9 MOhm
CF3 vel -3 v S (Vgl= -55V) <2 uA/v
g VEa 13V R
9,0' 2 T 0 5 i R.F. or I.F. Ia 8 mA Ri (Vgl=-55V) >10 MChms
Variable a T i -
sk % | Indirect A tEiey va 00V g2 = 26 mA°
L k E z :
pentode Vg3 0 ' S s 1.8 mA/V
Vg2 100 \% Ri = 0.25 MOhm
Vgl -3 v S (Vglz -55V)< 2 uA/V
Ia 8 mA Ri (Vglz -55V)>10 MOhms
Cagl < 0.003 pF
' EREEEEREEEENFE RN NNE-NENS N BN N B N B
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Va .= 200 v Ia- = 3 mA
Vg3 = 0 A g2 = i O mA
Vg2 = 100 ¥ S = 2.1 mA/ vV
vegl = -2 v Ri = 2 MOhms
R.F. amplifier
Ve = 100 \4 Ia = 3 mA
vegd = 0 v 1g2 = 1.1 mA
Vg2 = 100 4 Br 8 2.1 mA/V
CF 7 9? g Vel = -2 v Ri = 0.7 MOhm
Vf = 13V
? % l1f- 0.2 cagl < 0.003 pF
Pentode m ™ k Indirect
W = 200 N Ra = 0.2 MOhm
Rk = 4000 Ohms Re2 = 0.25 MOhm
I = 1 mA Vo
1g2 = 0.3 mA Vi ® 135
A.F. amplifier
Vb = 100 v Ra = 0.2 MOhm
Rk = 4000 Ohms Rg2 = 0.25 MOhm
Ia = 0.5 mA _\_12
Ig2 = 0.15 maA it ol
Q Va. = 250 ¥ Ig2 = 0.3 mA
CF50 |9 & ‘I’; 0.32 Z Seotsal vg2 = 100V S L
a n ki ehiaraotestatios - | VEL- = -2 v Ri = 2.5  MOhms
p kg. la = 1.5 mA Req = 2500 Ohms
Microphone 3 kg,
' pre-ampli- ff
fier
& pentode 34 (eontinned)




34

TYPE 5 ONSQ(S‘:; i ”g:;i“ APPLICATIONS OPERATING CHARACTERISTICS
va = 100 v Ig2 = 0.3 maA
Typical Vg2 = 100 v S = 3.3 mA/V
characteristics vgl = -2 v Ri = 2 MOhms
Ia = 1.5 mA
Vo oo- 200 vV Ra - 0.3 MOhm
CF 50 Rk < 3000 Ohms | kg2 = 0.8  MOhm
VE: 30V Ia - 0.5 mA Vo
If= 0.24 Ig2 = 0.15 mA Vit 260
Continued Indirect A.F. amplifier
Vb = 100 \' Ra = MOChm
Rk = 7000 Ohms | Re2 = MOhm
Ia = 0.2 mA Vo
Ig2 = 0.07 mA - 130
Va = 200 v S = 2 mA/ vV
Vegd = 50 v Ri = 2 MOhms
CH1 ESCE VE: 13V Vg2 = 100 v S (Vel + 3= -24 V) =
a g; [If= 0.2A| RF. amplifier | vgi+ g8 -2 v =2 mA/V
Variable 4 Indirect Ia = 4 mA Ri(Vgl + g3= ~24 V) =
o o Igd = 0.25 maA > 10 MOhms
hexode Ig2 = 2 mA
@ ¢ @ ¢ ¢ & ¢ (¢ ® @ ¢ ¢ [ Q@ ¢ ® 0 ¢ ¢
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Va = 200 v Tgd = 0.1 mA
Vgd = 50 v Ig2 = 4 mA
CH 1 Modulator vegd = -12 v Se = 0.55 mA/V
with Vg2 = 100 v - = 2 MOhms
separated Vosc = 9 Veff Sc (Vgl = 24 V)< 2 wA/
oscillator Vgl = -2 v Ri (Vgl = 24 V) =
Ia = 2.2 mA >10 MOhms
Cagl < 0.003 pF
Va = 200 v Reglk = 0.05 MOhm
Ved +85 = 170 v Se = 600 NNV
vgd = -1.5 v Ri z 1.5 MOhms
V. 13V Frequency ve2 = 90 v Sc (Vgd = -25 V) =
If= 0.2A chienger Vgl (Igl = 190 pA)= -9V <0.002 wA/V
Indirect Ia 2 1.6 mA Ri (Vg4 = -25 V) =
Ig3 485 = 3.8 mA > 10 MOhms
CK 1 g?grg g, 1g2 = 2 mA
5 92 va = 100 v Rglk = 0.05  MOhm
L vgd + g5 = 70 v 8 s 550 /.IA/V
Ved = -1.5 \' Ri = ! MOhm
Octode Ve2 = 90 \ Sc (Ve = =25 V) =
Vgl (Igl=190 /lA): -9V < 0.002 wA/V
Ia = 1.6 mA Ri (Vgd = -25 V) =
Ig3 +g5 = 3.8 mA = 10 MOhms
Ig2 = 2 mA

Cagd < 0.06 pF
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BASE

HEATER

TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va a 200 v Rk . = 190 Ohms
Vg3 + g5 = 100 v Rgl = 0.05 MOhm
Vgd = -2.5 v Sc = 650 SNV
Vg2 = 100 v Ri = 1.7 MOhms
Is = 2.5 mA Sc (Vg4 = -38 V) =
I3+ g5 = 5.5 mA = 6.5 aA/V
Ig2 = 5 mA Ri (Vg4 = -38 V) =
90'9:-9 g, Igl 300 JA >10 MOhms
3 g Vf = 19 V| Frequency
CK 3 * T olate 02 M changer va = 100 v Rk = 175  Ohms
L Qg Indirect Vg3 + gb = 100 v Rgl = 0.05 MOhm
Vgd = -2.3 ' Sc = 650 SNV
Oatoda Vg2 = 100 v Ri = 0.7 MOhm
Ia = 2.5 mA Sc (Vg4 = =38 V) =
Ig3 + g5 = 5.5 mA = 6.5 pA/V
I1g2 = 5 mA Ri (Vg4 = -38 V) =
Igl a 300 SUA > 10 MOhms
Cag < 0.1 pF
Va = Vg2 = 200 v s = 2.5 mA/V
ClLi 1 99' 92 ' 13 V] Output Vel = -14 v Ri = 0.05 MOhm
3 Ifz 0.2 A amplifier Rk s 510 Ohms Ra = 8000 Ohms
Output Indirect class A Ia ] 25 mA Wo (d = 10%) = 1.8 W
Pentode 4 Ig2 - 25 mA vi = 9 Veff
® « ®© 00 ¢ ¢ ¢ ® 0 ¢ @ e ¢ S0 000 & (
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va = 200 v g 3.1 mA/vV
Vg2 = 100 v Ri = 0.023  MOhm
Vel = 219 v Ra = 5000  Ohms
Ia = 40 mA Wo (d = 10%) =3 W
9 fea = 5 A vis 8.8  Veff
& VEs 2V output
CL2 & If= 0.2 4 amplifier
g, Indirect class A Va = Vg2 = 100 V Ri = 0.016  Nohm
output Vel = .15 v Ra = 2000  Ohms
e fo- = 50 mA Wo (d = 10%) = L7 W
Ig2 = 8 mA Wi = 9.7 Veff
8 = 3.8  mA/V
Va = Vg2 200 V B = 8  maA/v
Output Vel = -85 V Ri = 0.035  MOhm
amplifier Rk = 170 Ohms Ra = 4500 Ohms
class A Ia - = 45 mA Wo (d = 10%) = 4 W
q 9, Ig2 = 6 mA Vi = 5 Veff
CL4 %, Vi 33V
If= 0.24A : 5 s
k.93 3 Va = Vg2 = 20 v Ig2 max = 2 x mA
1 Indirect :
Push-pull Rk = 135 Ohms | Raa = 4500  Ohms
outpue Ino =2x33 mA Wo (d = 1.5% = 8 W
KR DRt aolirior Iamax = 2x 40 mA Vi o= 141 Veff
pentode class AB Ig20 = 2 x 3.5 A
w
@




BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va = 200 v S B 8 mA/V
Vg2 = 100 v Ri = 0.022 MOhm
Vgl = -9.5 v Ra = 4500 Ohms
Rk = 190 Ohms Wo (d = 10%) = 4 W
Ia = 45 mA Vi = 5.6 Veff
Output Ig2 = 5.5 mA
amplifier
class A Va = Vg2 = 100 V' S = 8.5 mA/V
Vgl = -8.3 v Ri = 0.012 MOhm
CL6 Rk = 140 Ohms Ra = 2000 Ohms
Ia % 50 mA Wo (d = 10%) = 2.1 W
9.9’ I1g2 = 9 mA Vi = 5.6 Veff
Vf = 3BV
If= 0.2A
Indirect Va = 200 v Ig20 = 2x 5 mA
Vg2 = 125 j Ig2 max = 2 x 11.7 mA
Dutuy Rk = 250 Ohms | Raa = 4400  Ohms
pentode — Tao = 2x45  mA Wo (d= 1.8%) = 12.1 W
output Iamax = 2 x 51 mA i = 11 Veft
amplifier
class A B va = o v Ie20 = 2 X 7.5 mA
Vg2 = 100 v Ig2 max = 2 x 12.5 mA
Rk = 190 Ohms Raa = 3000 Ohms
Tao = 2 x 42 mA Wo (d = 5.6%) = 4 W
Ia max = 2 x 45 mA vi = 6.7 Veff
) O U O © ® ¢ © @ ¢ ® e ¢ € 0 0 6 ¢
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Vtr = 170-max 250 Veff | C = 32/16/8 JF
Io = max 80 mA Rt = 125/75/0 Ohms
- Vfkp = max 450 V
Cy1
a VE = 20V Vtr = 127 - 170 Veff | C = 32/16/8 JF
4 Ifz= 0.2A Rectifier Io = max 80 mA Rt = 175/30/0 Ohms
f Indirect Vvfkp = max 450 V
Half wave
rectifier vtr = 127 Veff [ ¢ = max 64 NF
Io ¥ max 80 mA Rt = 0 Ohm
Half wave
rectifier Vtr = max 240 Veff
CY 2 Cathodes and Io = max 120 mA c = 32/16/8 MF
i y anodes inter- | Vfkp =  max 450 V Rt = 125/75/0 . Ohmg
connected
Lag¥ |vi: 30V
Bl i If= 0.24
oltage Indirect Vir = max 127 Veff
doubler Voltage Io M max 60 mA c = max 32 JIF
doubler Vikp = max 450 V Rt = 0 Ohm
DA 90
Please refer to type 1 A 3
U.H.F.
diode
o
w
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BASE HEATER
APPLICATIONS OPERATING CHARACTERISTICS
i CONNECTIONS DATA A
Triode section
Va 120 v S = 0.4 mA/v
Vg 0 v Ri = 0.1 MOhm
Typical Ia 0.75 mA Moo= 40
characteristics
va 90 v s. = 0.3 mA/vV
DAC21| & Ve 0o v Ri = 0.13 MOhm
. d VE= 1.4V Ia 0.45 mA 8w 40
L If = 25 mA
Diode L Direct Vb 120 v Ra = 0.5  MOhm
triode vg 0 v V_o -
A.F. amplifier Ia 0.12  mA Vi
Devector, A-V.C. | ¥ 9 v Ra = 0.5 MOhm
Vg 0 v Vo
Ia 0.08 nA L, = 2
Diode section
vd invp = max 100 V Id = max 0.2 mA
DAC 32
Please refer to type 1 H 5-GT
Diode
triode
®© 0 00 € ¢ ¢ ¢ ¢ ®© 0 ¢ 0000 © ¢ ¢ ® ¢ ¢
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Pentode section
va = 120 v S = 700 AV
Rg2 = 0. 27 MOhm Ri = 2.6 MOhms
Vgl = 0 v S (Vgl= -6.8V)= 7 mA/V
Ia = 0.85 mA Ri(Vgl= -6.8V)> 10MOhms
Ig2 = 0.2 mA
Va s 90 Vv s = T00 ANV
Rg2 = 0. 12 MOhm Ri = 2.2 MOhms
AF Vis L4V R.F. or L.F. Vgl = 0 v S (Vgl= =5 V)= 7 mA/V
D 40 If = 25 mA amplifier Ia = 0.85 mA Ri(Vgls -5 V)> 10MOhms
Direct Ig2 = 0.2 mA
Vari
i Va = 6.5 V s = M0 AV
"“: . vez = 6.5 ¥ Ri = L6  Mohms
pz: : S Vel = 0 v S (Vgl= -3.7V)= 7 pA/V
Sy lIa = 0.8 mA Ri(Vgls -3.7V) > 10MOhms
Ig2 = 0.2 mA
Cag < 0.007 pF
Diode section
Detector, A.V.C. vd invp - max 100 V Id = max 0.2 mA
Pentode section
DAF 41 ” "
Vie 1.4V Vb = 15 ¥ ig. = 0. 2 mA
; if = 25 ma| A-F. amplifier Ra = 0.47 MOhm Ig2 = 0.05 mA
pentode Rgl = s
(continued

1Y
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BASE HEATER
APPLICA OPERATING CHARACTERISTICS
TYPE | CONNECTIONS |  DATA e
Pentode section
Vb z 120 Vv Ia = 0.18 mA
Ra = 0.47 MOhm Ig2 = 0.04 mA
Rg2 = 2.2 MOhms | Vo 40
5 = 1
VL = 1.4V Rgl = 3  MOhms | Vi
DAF 41 If = 25 mA A.F. amplifier
Direct L %0 v Ia = 0.13 nmA
Oontinied Ra = 0.47  Mohm Ig2 = 0.03 mA
Rg2 = 2.2 MOhms Vo
Rgl = 3 Mohms| vi ¢ 83
Vb =z 67.5 V Ia = 0.17 mA
Ra = 0.22  MOhm Ig2 = 0.04 mA
Rg2 = 0.82  MOhm Vo
Rgl = 3 Mohms | vi ¢ 2
Diode section
Vd invp = max 50 V Id = max 0.2 mA
DAF 91
Please refer to type 1S §
Diode
pentode
@0 0 ¢ ¢ 6 &0 © ¢ © ¢ ¢ 0 ¢ 0600 00C¢ ¢ ¢ ¢ ¢
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Vb o 85 V Ia = 64 pA
e Ra = 1  MOhm Ig2 = 21 pA
o3 RE2 = 2.7 MOhms Vo
DAF 96 . V= 1.4V T i 70
ic. g e AF. amplifier Rgl = 10  MOhms vi
9 o Birect Vb = 64 V Ia = 42 mA
o Ra = 1 mohm g2 = 13 A
Dia : Rg2 = 2.7 MOhms Vo
hentono Rel = 10 Mohms | vi = 68
Diode section
Detector A.V.C. vd invp = max 100 V Id =max 0.2 mA
s va = 150 vV s = 3.4 mANV
i Ia s 12 mA p = 14
ff characteristics
DC70 o oo ol vgl = -4.5 V Ri = 4000 Ohms
U.HF. Bt G-3A va = 180 V t - 500 Mc/s
triode 9 Direct f ¢ 20 mA Wo = 450 mW
U.H.F. oscillator
Cag = 1.4 pF
va - 150 v s .. 3.5, mA/V
Jypical vgl = -3.5 V 2 = 14
DC 80 o VEe 1.25 V characteristics Ta _ 20 mA Ri « 4000 Ohms
If= 0.2A
Direct Va = 150 Vv f = 500 Mc/s
U.H.F. U.H.F. Ik 20 mA Wo = 0.45 W
triode oscillator 1.5 mA fmax . 750 Mo/s
Cag= 1.5 pF
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BASE HEATER
TYPE P! TION! PERATIN ACTERISTI
CONNECTIONS DATA APPLICATIONS OPER G CHARACTERISTICS
Va = 90 Vv S = 1.1 mA/V
Vg = -3 v A = 11.5
DC 90 VE: 1.4V Typical A 3 ik
If = 50 A characteristics
Va = 87,5 W s = 1 mA/V
U:Hak, Vg = v a = 116
trlode Ta s 2w
Frequency Va = %0 Vv Rg = 1 MOhm
changer Vosc = 5.5 Vetff Ig = 6  nA
DCC 90
Double Please refer to type 3 A 5
triode
Va = Vb 120 vV Ig2 = 0.25 mA
Vg3 = 0 v s = 700 uA/V
Q’ Rg2 = 0.12  MOhm Ri = 2.5  MOhms
9 = = - =
% p 2 V= 1.4V R.F. or I.F. Ver = O oy sfvgl‘ 4.5V)s 7 uA/Y
DF 21 9% | 1f. 25maA anplifier Ia = 1.2 mA Ri(Vgls -4.5V) 10 MOhms
ki Direct Va = Vg2 90 V S = 700 uA/vV
Péntode fof Vel = 0=y Ri = 2 MOhms
vgl = 0 v S (Vgls -3.5V)= 7 uA/V
Ia = 1.2 mA Ri(Vgl=s -3,5V) 10 MOhms
Ig2 = 0.25 mA
Cagl< 0.005 pF
@ ¢ @ 00 €0 00 ¢ © ( ® 000 00 ©© © © (
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Vb o= 120 v Ia = 0.15 mA
vgl = =0.5 V 1g2 = 32 JA
Ra = 0.5 MOhm | Vo e ;
Rg2 = 9 MOhms | Vi %
DF 21 A.F. amplifier
Vb = 90 v Ia = a4 mA
Vel = -0.5 vV 1g2 = 20 JuA
Continued Ra = 0.5 MOhm Vo
Rg2 = 2 MOhms | Vi = 69
va = Vb = 120 \ Ig2 = 0.3 mA
Vg3 = 0o v s = L1 mA/V
Rg2 = 0:1 MChm Ri = 2.5 MOhms
vgl = =15 ¥ S (Vgl= -8 V)= 11 uA/V
DF 22 Ia = L4  mA Ri(Vgls -8 V)>10 MOhms
Vi: 14V R.F. or IL.F.
If = 50 mA amplifier Va = 90 v Ig2 = 0.3 mA
Variable Direct Vg3 = 0ty § g 1.1 mAv
o Vg2 - 90 v Ri = 1.5  MOhms
pentode vegl = -L5 V S (Vgl= -6 V)= 11 mA/V
Ia = L4 mA Ri(Vglz -6 V)> 10 MOhms
Cagl < 0.005 pF
DF 33
Variable Please refer to type 1 N 5-GT
mu
. pentode
2




09

BASE

HEATER

TYPE HARACTERISTICS
CONNECTIONS DATA APPLICATIONS OPERATING CHARAC
DF 91
Variable Please refer to type 1 T 4
mu
pentode
DF 92
Please refer to type 1L 4
Pentode
vat . 85 v 5 = 850 pA/V
.
\:#] = 64 V Ri = 1 MOhm
i vgl = 0 v Req = 0.014 MOhm
1
DF 96 92 fggs Ta - 1.65 mA S (Vgle -5.5V)=10 uA/V
ag. Vf = 1.4V R.F or IL.F. 1g2 = 0.55 mA Ri(Vgls -5.5V)>10 MOhms
¢ 4 It = 25 mA amplifier
" N
9,8 Direct Va's Vg2 = 84V s = 850 uwA/V
Pentode vel = 0 v Ri « 0.7 MOhm
Ia = 1.65 mA Reg = 0.014 MOhm
Ig2 = 0.55 mA S (Vgl= -4.1V)=10 nA/V
Ri(Vgls -4.1V)>10 MOhms
Cagl = 0.01 pF
@ e ©0C ¢ € ©0¢ 0 0¢ © & ¢ @ @ ¢ @ e e e ¢ @ ¢
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Va = Vb = 120 v Ia = 1.5 mA
Re5 = 0.12 MOhm Ig5 = 0.25 mA
Rg2 = 0.025 MOhm 1g2 = 2.4 mA
Rgl ¢ g3 = 0.035 MOhm Sc = 500 wA/V
DK 21 Igl + g3 = 200 uA Ri  « 1.5 MOhm
vgd = 0o v Sc(Vgd= -8V)= 5 uA/V
Vg2 = 60 Vv Ri(Vg4= -8V)>10 MOhms
9‘?' Poies Vi« 1.4V Frequency Ves ¥ 2.
If = 50 mA
Octode m 9, ) changer
.f,gg T Va = Vg = 90 Vv 1g5 = 0.25 mA
Rg2 = 0.0125  MOhm Ig2 = 2.4 mA
Rgl + g3= 0.035 MOhm Sc = 500 pA/V
Igl + g3 = 200 pA Ri ] 1.25  MOhms
Vgd = 0o v Sc(Vgd= -6V)= 5 MA/V
Vg2 = 60 Vv Ri(Vg4= -6V)> 10 MOhms
Ia = 1.5 mA
Cag4 < 0.1 pF
DK 32
Please refer to type 1 A 7-GT
Heptode

)
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BASE HEATER
Pl Al TIONS AT ARACTERISTICS
TYPE CONNECTIONS DATA PPLICATION OPERATING CH
Va S 120 v Ig5 = 0.25 mA
Rg5 = 0.21 MOhm |I g2 = 2.6 mA
RgZ = 0.02 MOohm |Sc = 425 puA/v
Rgl+ g3 =0.035 MOhm, | Ri = 1 MOhm
Vosc = 8 Veff |Sc(Vgds -16.5V)=4.2 nA/v
Vg ] 0o Vv Ri(Vgd4= -15.5V)>10 MOhms]
Ia = 1 mA
Va = 90 \'s Ig5 = 0.25 mA
Rgd z 0.09 MOhm | Ig2 & 2.6 mA
DK 40 939 Rg2 = 8500 Ohms |Sc = 425 AA/V
92 Ja Rgl + g3 =0.035 MOhm | Ri = 1 MOhm
a VE s 1.4V Vosc = 8 Veff |Sc(Vg4= -12.5V)=4.3 uA/vV
= o Frequency 5
"'93 o If = 50 mA % Vg4 z 0 v Ri(Vg4= -12.5V)>10 MOhms
N changer
Direct o Ia = 1 mA
Octode
Va = Vgs = Vg2 = 67.5 V| Ig2 2.6 mA
Rgl + g3 =0.035 MOhm | Sc = 425 pA/v
Vosc = 8 Veff |Ri 3 0.9  MOhm
Ved = 0 v Sc(Vgd= -9.5V)= 4 nA/vV
Ia = b mA Ri(Vg4= -9.5V) 10 MOhms
Igd = 0.25 mA
Cagd < 0.125 pF
@ @ @ e ¢ e ¢ ¢ ¢ @ @ ( @ 0 0 0 @0 €00 @ @ ¢
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DK 91
fieptode Please refer to type 1 R 5
DK 92
Please refer to type 1 AC 6
Heptode
v
Vb = Va = 85 V Ia = 0.6 mA
Ved = 64 V Ig4 = 0.14 mA
Vi=z 1.4V Frequency Vg3 = 0o v Ig2 = 1.5 mA
If = 25 mA ihenges Vg2 = 35 v Igl = 85 A
DK 96 Direct Vosc = 4 Veff sc = 300 uA/vV
Rg2 = 0.033 MOhm Ri = 0.8 MOhm
92 94 Rgl = 0.027 MObm Sc(Veg3= -6.5V)=3 uA/vV
a 9, .
q Vb= Va= 64 V Ia = 0.55 mA
3t i Ved = 64V Igd = 0.12 mA
Heptode Vg3 = 0 v Ig2 = 1.6 mA
) Vg2 = 3B v Igl = 85 juA
Vosc = 4 veff | Sc = 275 nA/v
Rg2 = 0.018 MOhm | Ri = 0.75 MOhm
Rgl = 0.027 MOhm | Sc(Vg3= -4.5V)=2.75 uA/v

€9

Cagd << 0.35 pF

* Based on a battery voltage of 90 or 67.5 V reduced by the negative bias for the output valve.
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BASE HEATER
TYP
E CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va = Vg2 = 120 V Ri = 0.35 MOhm
Vel = -4.8 V Ra = 0.024 MOhm
Ia " 5 mA Wo(d = 10%)=270 mW
9, g 1g2 = 0.9 nA Vi = 3.2 Veff
Vf = 1.4V Output s = 1.4 A/V
DL 21 e e .
I . 20-mh amplifice Va:=veg2= 90 V Ri = 0.3 MOhm
g Lrect class 4 ver = -3 vV Ra = 0.0225 Mohm
Output Ia = 4 mA Wo(d = 10%)=160 mwW
penyiide g2 = o7 mM  |vi = 2.1 veff
s = 1.3 mA/V
DL 33
Please refer to type 3 Q 5-GT
Output
pentode
DL 35
Please refer to type 1 C 5-GT
Va=Vg2= 90 V Ri = 0.09 WMohm
DL 36 % % VE = 1.4V output vel = 4.5 V Ra = 8000 Ohms
9 If = 0.1A amplifier Ia = 9.5 mA Wo(d = 6%)= 270 mW
O‘Jtp‘ét of f, 9 Direct classA g2 = 1.3 mA Vi = 3.2 veff
pentogs s = 2.2 WAV
e e ¢ ¢ 0 O ¢ € €0 @& © ¢ e @ ¢ @0 e e ¢ @ ¢
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Va = Vg2= 120 V Ri = 0.08  MOhm
Vgl = =88 ¥ Ra = 0.012 MOhm
Ia = 10 mA Wo(d = 10%)=550 mW
VE= 1.4V Output Ig2 = 1.65 mW vi = 3.8 Veff
If = 0.1A amplifier s = 255 mANV
Direct class A
Va = Vg2 = 90 Vv Ri = 0.09  MOhm
Vgl = =36 V Ra = 0.0113  MOhm
Ia = 8 mA Wo(d = 10%)-330 mW
Ig2 = 1.3 mA Vi = 3.1 Veff
DL 41 s = 2,45 mA/V
Va = Vg2 = 120 V Ri = 0.095 MOhm
Vgl = -5.45 V Ra = 0.0135 MOhm
Ia = 9 mA Wo(d = 10%)=490 mW
VE = 2.8V Output 1g2 = 1.45 mA vi = 3.5 Veff
If = 50 mA amplifier 8 = 2.45 mAV
Direct class A Va=vg2= 90 V i . ok
Vel = ~&6. N Ra = 0.015 Mohm
m  w 6 ™ o - 109)-235 W
Output Tgz = 0:95 ‘mA Vi = 2.6 Veff
pentode s = 2.2 mA/V
Vb = 9 Vv Iamax = 2 X 5.3 mA
Vf = 1.4V Push-pull Va = Vg2 = 83.6 V Ig2o = 2 x 0.25 mA
1If = 0.1A output amplifier Vgl = -6.4 v Ig2 max= 2 x 1.5 mA
Direct class B Raa = 0.018 MOhm | Wo(d = 5%) = 475 mW
Jao = 2 x 1.5 mA Vi = 5 Veff
2 (continued)
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BASE HEATER
P HARACTERISTICS
TYPE CONNECTIONS DATA APPLICATIONS OPERATING C C
Vb = 90 Vv Ja max = 2 x 4.9 mA
Vf = 1.4V Push-pull Va = Vg2 = 84.2 V Ig20 = 2x 0.25 mA
DL 41 If = 50 mA|output amplifier Vgl ] -5.8 A Ig2 max= 2 x 1.25 mA
\ Direct class B Raa = 0.018 MOhm | Wo(d = 3.6%)= 420 mW
Continued lao = 2 x 1.5 mA Vi - 4.8 Veff
DL 92
Please refer to type 3 S 4
output
pentode
DL 93
outhilt Please refer to tyne 3 A 4
nentode
DL 94
Ontput Please refer to type 3 V 4
pentode
DL 95
Outnut Please refer to type 3 Q ¢
pentode
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Va - Vg2 = 85 V s - 1.4 mA/V
Vel = -5.2 v Ri - 0.15  MOhm
Ia = 5 mA Ra = 13000 Ohms
Output Ig2 = 0.9 mA Wo(d = 10%)=200 mW
amplifier Vi(d = 10%)=3.5 Veff
class A i
Va = Vg2 = 534 v S = 1.3 mA/V
Vgl = -3.3 v Ri - 0.17  MOhm
Ia = 3.5 mA Ra = 15000 Ohms
Ig2 .= 0.55 mA Wo(d = 10%)=100 mW
DL 96 9~9s VE = 1.4V Vi(c = 10%)=2.6 Veff
9 If = 50 mA
- o Direct Va = Vg2 = 81.5 V Raa = 16000 Ohms
Vgl = -8.5 v Wo(d = 2.6%)=440 mW
Push-pull Ia = 2x 5.0 mA Vi(d = 2.6%)=7.9 Veff
output Ig2 = 2x 1.3 mA
amplifier
Output slass B Va = Vg2 = 61.5 v Raa = 20000 Ohms
Sentiae Vgl . # ;5548 u.¥ Wo(d = 3%)= 220 mW
Ia = 2% 3.4 mA Vi(d = 3%)= 5.7 Veff
Ig2 = 2 x 0.95 mA
Va = Vg2 = 120 v Ig20 = 2 x 0.35 mA
DLL 21 Vf - 1.4 V Push-pull Vgl = -8.2 v Ig2 max = 2 x 2 mA
If - 0.2 A output Raa = 0,015 MOhm Wo( d = 5%)=1.2 W
Direct amplifier Iso & 2%:2 mA Vi = AR 5
class B Iamax = 2 x 7.5 mA
Double
output
pentode (continued)
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BASE HEATER
ARACTERISTICS
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CH.
Va s Vg2 = 120 V Ig20 = 2 x 0.25 mA
Vgl = -8.1 V Ig2 max = 2 X 1.9 mA
Raa = 0.015 MOhm Wo(d = 2.8%)= 1.1 W
DLL 21 VEe 2.8V Push-pull Jao = 2x 1.5 mA Vi = 6.4 Veff
Ttis OUT.A oitpit Iamax = 2 x 7.1 mA
Direct amplifier p
Double class B Va = Vg2 = 0., ¥ Ig20 =« 2x 0.2 mA
output vgl = =59 V Ig2 max= 2 x 1.3 mA
pentode Raa = 0.02 MOhm Wo(d = 2.9%)= 0.5 W
3 ; Jao = 2 x 1 mA Vi = 4.9 Veff
(continued) Iamax = 2 x 4.4 nA
Pin 4 negative
Va - 90 Vv veg = -13.5 V (for
Vg = 0 V (for full complete extinction)
DM 70 ff = s
VE- 1.4V Tuning alight) Ia(Vg ov) 0.25 mA
If = 25 mA indicator
9 a Direct Pin 4 positive
t
Va = 60 V vg = -8 V (for
Tuning Vg = 0 v (for full complete extinction)
indicator alight) Ia(Vg = OV) = 0.12 mA
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DM 71 VE- 1.4V it
Tuning If = 25 mA indicator Please refer to type DM 70
indicator Direey
DY 30 9~ VE = 1,25V, Va invp = 30.000 V Iap = max 17 mA
Half wave ‘f" If= 0.24 H.T. rectifier L3 . 2, ik e e 800 Nl
rectifier \ A D irect
LC. .
DY 86 & el Vie 14V E.H.T. Vo = 18000 V Va invp = 22000 V
EHT If = 0.53 A rectifier To = 0.15 mA
rectifier f f Indirect
for T.V. e Tk
d
EA 50 Vi« 6.3V Détecton toE vd B 200 V Rfk = 20 kOhm
If = 0.15 A vy sarieses 1 B2 - 5 mA | VA(Id= 40.3 wA)=-1.3 V
Diode Indirect Vfk = 50 VvV cdk = 2.1 pF
it
)
EAA 91 VEs 6.3V
If s 0.3 A
Detector A.V.C.
Double Indirect " Please refer to type 6 AL 5
diode an
other purposes
[=2]
©
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BASE HEATER
R
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Triode section
Va 7 250 v S = 1.2 mA/V
g = -3 v a - 70
Typical Ia = 1 mA Ri = 0.058 MChm
characteristics [y, - 100 v s . 1.3  mA/V
EABC 80 : vg % s W u . 70
L VEs 6.3V Ia - 0.8 mA Ri = 0.054 wOhm
kd adida 16 0,45 A - -
ds ] Indirect Diode section
a
« i1 = 0.9 pF vdl invp = VA2 invp =
Triple Diodes for cd2 - = 4.5 pF Vd3 invp = max 400 V
diode AM/FM, viden cd3 - 4.5 pF Rid1 (Vdl= + 10V) =
triode and audio Id1 =max 1 mA 5000 Ohms
detection 142 = max 10 mA Rid2 = Rid3 (Vd= +5V) =
1d3 = max 10 mA 200 Ohms
Triode section
Va = 200 vV s = 2.5 mA/V
= - i = 12,400 Ohms
EAC 91 Vg 4 v Ri 1
f VEs 6.3V Ia = 5.5 mA Pl = 31
e Typical
If = 0.3V | characteristics
Diode Indirect Diode section
triode vd invp = max 350 V 1d = max 5 mA
(U.H.F.
i XeR) cdk = 1.7 OF
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Pentode section
Va = 250 Vv s = 1800 nA/v
RE. of LE | pgo . 0.095 MObm |Ri = 1.2 Wohms
amplitier Rk = 300 Ohms | S (Vgl= -40V)= 18 nA/V
Vel = -2V Ri(Vgl= - 40V)>10 MOhms
Ia = 5 mA Reg = 9000  Ohms
EAF 41
ic_g, Ig2 = 1.6 mA
5 Vf = 6.3V
el If= 0.24 Cagl! < 0.002 pP
2 93,5 | Indirect Vb = 250V Ia = 0.8 mA
3¢ Ra = 0.2 Mohm | Ig2 = 0.28 mA
i 1,
lade Rg2 = 0.8 MOWm | Vo
variable A.F. amplifier Rk » 1600  Ohms ﬁ = 105
m
nentode Diode section
Detector, A.V.C. Please refer to type A B 2
Pentode section
Va = 250V s = 2 mA/v
EAF 42 % g, Rg2 = 0.11 MOhm | Ri = 1.4  MOhm
¢ d " VE= 63 W e pr BBy Rk - 310 oOhms | S (Vgl= -43V)= 20 uA/V
Pt g e, B2 Enp i ties vel = -2 v Ri (Vgls -43V)> 10 MOhms
yarinbls & Indirect Ta 5 5 mA Req = 7500 Ohms
I i g2 = 1.5 mA
pentode
Cagl << 0.002 pF
= (continued)
F
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BASE
o O PR APPLICATIONS OPERATING CHARACTERISTICS
EAF 42 Vb #* 250 v Ia = 0.8 mA
o VE= 6.3V o Ra = 0.22 MOhm | Ig2 - 0.26 mA
S It= o024 | AF awlifier Jp0 . 0382 womm | Vo
varlabie Indirect Rk = 1500 ohms |Vvi = 120
mu
pentode Diode section
Vaontinuady Detector, A.V.C. [Please refer to type AB 2| Vfk = max 100 V
EB 4 d . Vf= 6.3V Detector, A.V.C.
Double W " If= 0.2A and other Please refer to type Vfkl =max 75 V
diode Indirect purposes AB 2 Vfk2 =max 75 V
m
il
EB 34 K d Vf = 6.3 V| Detector, A.V.C.
d If= 0.24 and other
. Please refer to type E B 4
diode h A Indirect purposes SB
ms k
Half wave
i
EB 41 ; 4 s VB 6,31Y rectifier (per
k, d s 0.3V system) For further data please
Double ke Indirect refer to type 6 AL 5
diode o
fi il Detector, A.V.C.
@ ¢ @ 00 @ @ ¢ @ @ 0 0 0 ¢ ¢ ¢ ¢ ¢ ¢
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EB 91
Double Please refer to type ALS
diode
Triode section
Va 215 v s 2 mA/V
Ia 5 mA M 30
Vg -6.25 V Ri 0.015  MOhm
i Va 200 v s 2 mA/v
EBC 3 o vi: 6.3V Typleal Ia e ma |n 30
% |1rs 0,24 | cheracteristics | .. 4.3, ¥ Ri 0.015  MOhm
Indirect
va 100 Vv s 1.6 mA/vV
Ia 2 mA n 30
Ve -2.1 v Ri 0.019  MOhm
Double Vb 300 Vv Ia 0.9 mA
diode Ra 0.2  MOhm Vo
triode Rk 4000 Ohms | Vi 26
A.F. amplifier | g, 250 v Ia 0.75 mA
Ra 0.2 MOhm Vo
Rk 4000 Ohms | Vi 28

€L

(continued)
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BASE HEATER

TYPE CONNECTIONS BATA APPLICATIONS OPERATING CHARACTERISTICS
Vb = 200 v Ia = 0.35 mA
Ra. = 0.2 MOhm V_o
Rk - 0.0125 Mohm | Vi = 22
EBC 3
Vb = 100 v I.a = 0.2 mA
(continued) Ra = 0.2  MOhm -V_o_ - T
Rk = 0.0125 MOhm Vi =

Diode section

Please refer to type A B 2

Detector, A.V.C. Vfk = max 100 V
EBC33 | & 4 o
Double a VE= 6.3V L o
diode ¢ A I = 0.2 A A.F. amplifier For further data please
tricde — Indirect detector, A.V.C. refer to type EBC 3
s do Triode section
EBC41 | ’ ; |
. Va = 250 Vv s = 1.2 mA/V
o k Vf = 6.3V Typical
Double If = 0.23 A ey Vg = -3 v i = 70
diode 0 o charseteristics || 1y . 1 A Ri = 0.058 MOhm
indirect
triode
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Vb = 250 v Ia = 0.7 mA
A.F. amplifier | Ra = 0.22 MOhm | Vo
Rk - 1800 Ohms | Vi " 51
EBC 41
Diode - section
Please refer to type A B 2
Detector, A.V.C . Vfk = max 100 V
EBC81 i1 4 Vf = 6.3V
Do’ diode k - If = 0.23 A Detector and For further data please
triode g d, indirect A.F. amplifier refer to type E B C 41
2 [X-3
EBC 90
Double Please refer to type 6 AT 6
diode
EBC91
Doubl e Please refer to type 6 AV §
diode
triode




TYPE BASE HEATER

Tl
CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
pentode section
Va = 250 v Ig2 = 1.6 mA
Rg2 = 0.095 MOhm |S = 1.8  mA/V
Rk - 300 Ohms |Ri = 1.3  MOhm
Vel = -2 v S (Vgl= -38V)= 18 pA/V
Ia = 5 mA Ri(Vgl= -38V)> 10 MObms
va = 200 V g2 = 1.6 mA
Rg2 = 0.06 MOhm |S = 1.8  mA/V
0 Rk = 300 Ohms |Ri = 1 MOhm
9, Vf= 63V
vgl - -2 v S (Vgl= -32.5V)= 18 pA/vV
) 1f 0.2 A R.F. or I.F.
L 2 oM . Ia = 5 mA Ri(vgl= -32.5V)> 10 Ohms
Indirect amilitier
EBF 2 g il Va = Vg2 = 100 V s = 1.8 mA/V
Rk - 300 Ohms | Ri = 0.4  MOhm
Vgl = -2 v S (Vgl= -15.5V)= 18 nA/V
Double Ia = 5 mA Ri(Vgls -15.5V)> 10 MOhmg
diode 1g2 = 1.6 mA
variable Cagl < 0.002 pF
iy Vb = 250 V Ia = 0.8 mA
pentode
A.F. amplifier Ra = 0.2  MOhm Ig2 = 0.24 mA
Rg2 B 0.8  MOhm | Vo
RK = 2000 Ohms | Vi 98

Diode section
Please refer to type A B 2
Detector, A.V.C. Vfk = max 100 V
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EBF 32
Double Vi= 6.3V R.F. L I"F'.' A.F. For further data please
b If'= 0.2 A amplifier refer to type EBF 2
Indirect detector, A.V.C.
pentode
Pentode section
va < 250V Ig2 - 1.75 mA
ved = 0o v s - 2.2 mANV
R.F. or I.F. Rg2 = 0.095 MOhm | Ri = 14 MOhm
amplifier RK = 300 Ohms | S (Vgls -41.5V)=22 pA/V
¢ vel = 2 v Ri(Vgle -41,5V)=10 MOhms
‘ ! VE. 6.3V Ia - 5 mA |Req = 6800 Ohms
EBF 80 ks 4 lrtec 0.3 A
9 4 Indirectr Vb = 250 vV Ia = 0.75 mA
%% " Ra = 0.22 MOm ) Ig2 = 0.3 mA
A.F. amplifier |p.o . 0.82 MOm | Vo
Rk = 1800 Omms |Vvi = 110
Double
diode Cagl<0.0025 pF
variable
mu Diode section
pentode vdl invp « VA2 invp = max) Rfk = max 0.02 MOhm
350 VvV Vfk = max 100 V

Detector, A.V.C.

Id1 = Id2 = max 0.8 mA
Idlp= Id2p= max 5 mA




BASE HEATER
TYPE T
CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Pentode section
Va = Vg2 = 250 V S = 9 mA/V
Vfs 6.3V Outnut Rk = 150  Ohms Ri = 0.05 MOhm
If = 1,18 A amplifier Vgl = -6V Ra = 7000  Ohms
Indirecs class A Ia = 36 mA Wo(d = 10%)=4.5 W
9 g Ig2 = 4 mA vi = 4.2 Veff
EBL1 | . " —_— - T
oy Va = Vg2 = 250 V Ig20 = 2 x 2.8 mA
Output Rk = 140  Ohms Ig2 max = 2 X 4.6 mA
touble R < 0.01 wohm | Wo(d = 3.1%)= 8.2 W
diode amplifier B M R U e LR
class A B Iao = 2 x 24 mA Vi = 6.7 Veff
sadddll Ia max = 2 x 28.5 mA
pentode
Diode section
Please refer to type AB 2
Detector, A.V.C. Rfk = Max 5000 Obms
Pentode section
EBL 21 Va = Vg2 = 250 V g 9 ma/v
VE= 6.3V outnut L = Q057 MObn
If= 0.8A amplifier Vel = =B\ Ra = 7000  Ohms
Double Indivect e A Ia = 36 mA Yo(d = 10%)=4.5 W
diode Ig2 = 4.5 mA Vi = 4.2 Veff
output
pentode
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Va = Vg2 = 300 V Ig20 = 2 x 3.8 mA
Puch-pull Rk = 130 Ohms Ig2 max = 2 X 6.5 mA
output Raa = 9000  Ohms Wo(d = 1.8%)=13.2 W
amplifier Tao .= 2 x 30 mA Vi = 7 Nelf
EBL 21 class A B Iamax = 2 x 36 mA
Diode section
Please refer to type AB 2
Rkf = max 5000 Ohms
> Va = 250 V S = 2.5 mA/V
& Tynieal ve = <55 V A - 30
EC2 5 Ve« 63y ChAvecteristics | .., 6 mA Ru = 0.012 NOhm
If = 0.4 A
Bpiode T K il Vb = 250 V Rk = 8000  Ohms
ft A.F. amplifier |Ra = 0.32 MOhm | Vo
Fa s 4 0748 - me vi » 20
Va = 250 V s = 6 mA/V
EC55 VEx 6.3V 5 5
a Tynical Vg = 3.5 v A = 30
U.H.F. § e 1t : 0.4 Al oharacteristics Ia = 20 mA F up to 3000 Mc/s
b ! Indirect
triode * Cag < 1.1 pF
Va = 250 vV s = 12 mA/V
f
EC80 f Vf = 6.3V _ Yg w 0B ¥ 5 a 80
ke 9 If = 0.48 A Tymical Te., = 15 ma Foan ko 500 Mc/s
U.H.F. 9 d THOT 66T characteristics
triode g a Cag = 3.4 pF

6L
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BASE
i R PV O i APPLICATIONS OPERATING CHARACTERISTICS
A resistor of 3 Ohms must be
connected in series with the filament
f
EC 81 f va - 150 v § = 5.5  mA/V
k Vg = -2 v " 16
a Ia = 30 mA
9 Vt. 6.3V i
If- 0.2A Typies
S T— characteristics Vo, » 120 v 8 = 4 mA/v
S Ve = -2 v N = 16
triode Ia = 20 mA
Cag = 1.5 pF
£ f
EC91 X va = 250 V A s 100
" g Vg = -1.5 v Ri = 0.012 MOhm
3.y Vi. 63V Typical Rk = 150  Ohms | Req = 400  Ohms
If = 10.3 A characteristics Ia = 10 mA F up to 250 Mc/s
U.H.F. Indirect s . 8.5 mA/V
triode
Cag = 2.5 pF
£ va - %0 v Ri = 0,012  Mohm
EC 92 $ i o
VE: 6.3V Y6, e 2 Ay o
S g If = 0.15 A Typical Ia = 10 mA F = max 300 Mc/s
a k Indir.ect characteristics s = 5 mNMV
U.H.F.
triode Cag = 1.5 pF
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) va = 100 Vv s - 8  mA/V
TyplC?] . Ve z 4y ; i 15
EC93 1L K characteristics Ia - 16 mA f = max 1400 Mc/s
Vf= 6.3V
N a9 9 Cag = 1.7 pF
HobE. If =0.225 A -
brioge Indirect | U.H.F. oscillator | '® " s N hel _®al00o. cOlins
Ia = 15 mA Igl = 0.4 mA
Typical Va = 250 V S = 2.3  mA/V
characteristics v “4.6 WV Ri 0. h
ECC 31 g g We BEV i g 2 = 014 MOhm
| d (per system) Ia = 6 mA B = 32
a If = 0.95 A
Double di
- l’ f , f g T VW . 250 V Rk = 3900 Ohms
‘rioce A.F. amplifier Ra - 0.22  MOhm Vo
(per system) Ta 5 0.7 WA Vi = 27
ECC 32 kg Qe |- s
If = 0.95 A A.F. amplifier For further data please
ouble 2 f Indirect refer to type E C C 31
triode {< DE 3
Typical Va = 250 V S = 3.6 mA/V
ECC 33 Al 5 characteristics Vg = =g Y » = 35
g 3 Vi= 6.3V (per system) Ia = 9 mA Ri = 9700  Ohms
T If= 0.4 A
ou e
Indirect "
triode A.F. amplifier b N 20, ¥ ik 2 8900 Ot
o Ra = 0.22  MOhm Vo
(per system) i
P Ia = 0.7 mA Vi = 27.5
o
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BASE

HEATER

TYl HARACTERIST|
PE CONNECTIONS DATA APPLICATIONS OPERATING C CTERISTICS
=)

ECC34 | R | sav Typical va 250 vV s = 2.2 mawv
Déuble If = 0.95 A | characteristics Vg -16 v » s 1.5
Erduie a (3 Indirect (per system) Ia 10 mA Ri = 5200 Ohms

af
Typical Va 250 Vv S = 2  mA/V
ECC 35 gl characteristics Vg -2.5 v »n = 68
K k' Vf= 6.3V (per system) Ia 2.3 mA Ri = 0.034 MObhm
Boibl If = 0.4 A
e 9 f Indirect Vb 250 v RK = 4700 Ohms
triode g f A.F. amplifier Ra 0.22  Mobm | vo
mer system) Ia 0.45 mA |Vi = 45
Typical Va 250 Vv = 2.7 mA/V
characteristics Vg =52 NV R % 30
(per system) Ia 6 mA Ri = 0.011 MOhm
ECC 40
Vb 250 v Rk = 2000 ©Ohms
A.F. amplifier Ra 1 MObm Vo
V. 6.3V (ver system) Ia m Vi = 2
Double
Ifs 0.5A
triode 5 i
Indirect Va 250 vV Ri = 0.011  MOhm
Putgat Ia 6 mA |Ra = 0.015 MOhm
amplifier ve -5.6 V Wo(d = B.5%)=280 mW
1 e Rk 920 obms [Vi = 3.9 veff
(1 system) s 2.9 mA/V
00 CCCO O O ¢ LN NN N E N EE N
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Push=pull Va s 250 V Ia max = 2 X 5.6 mA
output Rk = 560 Obms | Wo(d = 1%) = 520 mW
ECC 40 amplifier Raa = 0.03 MObm | Vi = e veff
(2 systems) Jao = 2x52 mA
ECC 81
Double Please refer to type 12 AT 7
triode
ECC 82
bosble P Please refer to type 12 AU 7
triode
ECC 83
Please refer to type 12 AX 7
Double
triode
EC -
C 84 Vi L Detector and For. further datarnl
Double It = ?'23 A A.F. amplifier . i
trindo Indirect refer to type P C C 84
for T.V.
sl
w
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va = 250 Vv S = 6 mA/vV
Typical Vg = -2.3 V n = b7
characteristics Ia z 10 mA
Cag = Ca'g' » 1.5 pF
ECC 85 i
. o Vb = 250 v Vg = -2 v
9 V€« 8.3V | R.F. amplifier Va = 230 vV 5 = 6 mA/V
g k If =0.435 A Ia = 10 mA Ri = 9700 Ohms
Double a s
triside Vo= 250 V Ia = 52 mA
Self-oscillating Ra 12000 Ohms Sc = 2.3 mA/V
mixer Rg = 1 MOhm Ri = 0.02  MOhm
Vose = 3 Veff
ECC91
Doyhle Please refer to type 6 J 6
triode
Triode section
ECF1 | &5
Triode a ay Va = 150 Vv s = 2.2 mA/V
variable ks, Vf = 6.3V Typical Vg = -3 Vv Ri = 9000 Ohms
mu & If= 0.2A characteristics Ia S 8 mA » = 20
pentode Indirect
@00 00 0O & 0 C O © C ¢ © 0 0000 00 € ¢ ¢
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Va = 250 Vv Ig2 = 2 mA
R.F. or I.F. Ve3 = 0. ¥ s = 2 mA/V
ECF1 amplifier Rg2 = 0.075  MOhm Ri = 1.6 MOhms
Vel = =2 ¥ Sc(vglz -40V)=20 )lA/V
Ia = 5 mA Ri(Vgl« -40V)>10 MOhms
Cagl£0 004 pF
ECF 80 Wa B3V Frequenc
Triode If = 0.45 A ch:n ery For further data please
pentode Indirect & refer to type P CF 80
Va 2 250 v Vgl = -2 VN
] *
R1 = 0.02¢4  MOhm Vg2 + g4 = 100 V
R2 0.033 MOhm* | Ia B 3 mA
ECH 3 9-%2" 39, V= 6.3V Frequency
If= 0.2 4 Rk = 215 Omms | Ig24gt= 3 mA
s C o e changer ReT + g3 = 0.05 Mohm | Sc = 650 pA/V
hexode - IgT + g3 s 200 pA Ri = 1.3 MObms
RaT = 45  KkOhm | Sc(vgle -23.5V)=6.5 pA/V
IaT = 3.3 mA Ri(Vgls -23.5V)>3 MOhms
Cag2 < 0.003 pF
ECH4 | % g, VEs 6.3V
Frequency For further data please
Triode a g, |If=0.354 Far s b i
Indirect changer refer.to tye
heptode kgm a, &

*R, between + Vb and screen grids; R2 between screen grids and chassis
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BASE HEATER
P ATIONS PERATING CHARACTERISTICS
TYPE | CONNECTIONS |  DATA APPSO ?
Va = 250 v Vg2 + g4 = 100 v
Rg2 + g4s0.024 MOhm Ia = 3 mA
Rk = 150 Ohms Ig2 + g4 = 6.2 mA
Frequency Re3 + gT=0.05 MOhm sc = 750 NMA/V
changer 1g3 + gT = 190 SA Ri = 1.4 MOhm
RaT = 0.02 MOhm Sc(Vgls -24.5V)=17. 5 mA/Y|
IaT = 4.5 mA Ri(Vgl= -24.5V) > 3 MOhms
Vgl = -2 v Req = 0. 055 MOhm
ECH 21 VE. 6.3V
If = 0.33 A Heptode section
Indirect
Yy Va = 250 v Ig2 + g4 = 3.5 mA
Triod
i Vg3 = 0 v S = 2.2 mA/V
heptode o .
I.F. amplifier Rg2 + g4=0. 045 MOhm Ri = 0.9 MOhm
vel = =2 v S (Vel= -36V)=22 uA/V
Vg2 + g4 = 90 v Ri (Vgl= -36V)>10 MOhms
Ia = 5.3 mA Req = 7500 Ohms
Cagl< 0.002 pF
Triode section
A.F. amplifier Vb = 250 v Ia = 1.7 mA
Ra = 0.1 MOhm Vo
ve = 4 v T 1
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%94 g,
ECH3 | £ |y o5y
l‘v If= 0.2 A Frequency For further data please
Triode 1 i t Indirect changer refer to type EC H 3
hexode
Va = 250 v Vg2 + g4 = 105 v
Rl = 0.033 MOhm* | Ta = 3 mA
R2 = 0.047 MOhm* | Ig2+ gd= 22 mA
Via 6.3V Rk = 200 Ohms | Sc = 500 _mA/V
9193 9,9
ECH41 | 233" I1£.0.225 4 Frequency ReT + 3=0.02  Mohm | Ri = 2 Mohms
y ® | mdirect chisnger TeT+ g3= 350  _mA | Sc(Vels -28V)= 5.mA/V
% k RaT =  0.03  MOhm | Ri(Vgl= -28V)=>5 MOhms
Triode s IaT = 49 mA Req = 0.17  MOhm
hexode vgl = -2 v
Cagl < 0.1 pF
Va = 250 v Vg2 + g4 = 85 v
Rl = 0.027 MOhw* | Ia = 3 mA
R2 = 0.027 MOhm* | Ig2 + g4 = 3 mA
ECH 42 9r93 929, |VE. 6.3V Rk = 180 oOhms | Sc = 150 _uA/V
a, g |If=0.234 Ereguency ReT + £3=0.022 MOm | Ri = > 1  MOhm
3 " Indirect changer IeT+ g3 = 350 A | Se(Vgls -29V)= 7.5 mA/V
. RaT = 0.033  Mohm | Ri(Vgl= -29V) > 5 MOhms
Triode S
IaT = 5.1 mA Req = 0.075 MOhm
hexode vel = -2 v
Cagl< 0.1 pF

*R1 between + Vb and screen grids; R2 between screen grids and chassis

>
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BASE HEATER
Pl P Tl
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va = 250 v Ia - 325 mA :
RE2 + g4=0.022 MOhm Ig2 + g4 = 6.7 mA
ReT + g3=0.047 MOhm Sc = 115 NNV
Frequency IeT + g3= 200 JA Ri =« ;& MOhm
changer RaT = 0.033 MOhm Sc(Vgls -28.5V)=T.75ua/V
IaT = 4.5 mA Ri(Vgl= -28.5V) > 3MOhms
vel = -2 \'s Req = 0. 07 MOhm
vVe2 + g4 = 103 v
Vi« 6.3V
ECH 81 If= 0.34 Heptode section
Indirect
2.1 a Va = 250 v Ig2 + g4 = 3.8 mA
K,Gas ' Ved = 0 v s = 2.4 mA/V
g ar R.F. or LF. RE2 + g4:0.039 Mohm | Ri = 0.7  MOhm
Triode 90—y amplifier vel = -2 v S (Vgl= -42V)= 24 mA/V
heptode Vg2 + g4 = 100 v Ri(Vgl= -42V) > 10 Ohms
Ia = 6.5 mA Req = 8500 Ohms
Cagl < 0.01 pF
Triode section
Typical va = 100 v 5 = 3.7 mAV
characteristics ye = 0 ¥ SO 22
Ia = 13.5 mA Ri = 5950 Ohms
Cag = 1 pF
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D @ ) 00 0 9 0 9000090099900 0090
Triode section
Typical va = 250 v 8k 2 mA/v
ECL 11 characteristics e o= -2.5 v i 8
VE: 6.3V TIa = 2 ma Ri - 0.035  MOhm
) W gad Va - VEZ - 250V Ri - 0.025  Mobm
Triode Indirect output Vel = 6 W Ra = 7000  Ohms
St amplifier Ta: 36 ma Wo(d = 10%) = 3.8 W
Tetrode g2 = 4 mA Vi 4.2 veft
s = 9 mA/V
Pentode section
va = 260 Vv 8 s 2.6 mA/V
vegd = 0 v Ri = 0.2 MOhm
Rg2 = 4700 Ohms Ra = 0.0175 MOhm
Vel = ~12.2 V¥ Wo(d = 10%) = 1.55 W
Ia = 14 mA Vi 5.3 Veff
ECL 80 X Ie2 - 2.6 mA
f
N Va = Vg2 = 200 V 5 - 3.3 mA/v
ks B |vt- 63V Output Vg3 = 0o v Ri = 0.15  MOhm
s,' 9‘9' If= 0.3A amplifier Vel = -8 v Ra = 0,011  MOhm
4 Indirect class A Ia = 7.5  mA Wo(d = 10%) = 1.4 W
Ie2 - 3.3 mA ik 4.1  Veff
Tri“‘se [ va=-vez=110 v % 3.2 mA/V
kL ves - 0o v Ri = 0.15  Mohm
Vel = -67 V Ra = 0.011  MOhm
S o 15  mA Wo(d = 10%) = 1 W
TE2 ia 28 mA Vi ls 3.7 Veff
(continued)
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BASE HEATER
APPLICAT PERATING CHARACTERISTICS
TYPE | cONNECTIONS |  DATA ECATONS -
Triode section
S va 100 v 8 = L9  mA/v
characteristics Ve e b ot 20
Ia 8  mA Ri = 0.0105  MOm
Vb 250 v Ra =  0.22  MOhm
L 80 vg 5.5V Vo
EC Ia 0.75 " mA vi = 1
(continued) vb 200 v Ra =  0.22  MOhm
A F. amplifier vg -4, 2 \' __V_o_
Ia 0.6 mA vi - u
vb 170 v Ra =  0.22  MOhm
ve -3.5 v Vo
Ta 0.5 mA vi © 11
Va 250 v 1k2 = -6.5 mA
EEP 1 Fog Viimy. 58V Typical Vk2 150 v Ig2 = 0.45 mA
1 o |z O6A | iharacteristics | vez 150 v FILIE 1 mAv
i Apdizegt Vel -2.6% W pg2l = 65
Sesgndary "N ke Ia 8 Ri =  0:05 MOMm
emission
tetrode Cagl< 0,006 pF
L E E B N ENNNNNNENENNNEFEENEENENEEENEEEEER
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va = 250 v Ig2 = 2,45 mA

ves - 0o v 5 L8  mA/V
ve2 - 85 v RE = 1.2 MOhms

R o 200 Ohms | S (Vgl= -20V)= 18 mA/V

vel = -2 v Ri(Vgls -29V) > 10MChms

EF 5 & g VE: 6.3V T8 = 7.5 mA
a 9; |If= 0.2A pab o BE va = 250 Vv 182 = 2.6 mA
Indirect amplifier

f A Ves - 0o v 8 = L7 mA/V
: ik ve2 - 100 vV RL"= 1.2 MOhms
¥ariable Rk = 180 Ohms | S (Vgl= -34V)= 17T mA/V
i vel = -3 v Ri(Vgl= -34V) > 10 MOhms

pentode Ta : 8 i
Cag1<0.003 pF

Vai: « 250 vV Ieo = 3 ma

ve2 = 100V Ig2 = 0.8 mA

ve3 = o v Sh s .8 mA/V
EF 6 VE: 6.3V vel - =gy RE "% 2.5  MOhms

If= 0.2A R.F. amplifier Va 12 200 v In- = 3 mA

& e 1ndinect ve2 = 100 v Ie2 = 0.8 maA

EgEpde a 9 ve3 = 0 v 8i{x 1.8 ma/v
4 4 vgl = R Ri T 2 MOhms

i vVa = 100 v Ia ' = 3 mA

ve2 - 100 v Ig2 = 0.8 mA

ve3 - 0o v s1% % 1.8  mA/V

vel - 2V Ri 1 Mohm

3 (continued) Cagl < 0.003 pF
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BASE HEATER
P HARACTERIST
TYPE OIS EAta APPLICATIONS OPERATING CHARACTERISTICS
Vb - 250 Tl T 0.9 mA
Ra = 0.2 Mohm | Tg2 - 0.35 mA
RE2 = 0.4 MOhm | Vo
Rk = 3000 Ohms | Vi ° 140
EF 6 AuBs. amplitier (gpTr 200 v Ta - 0.6 mA
Ra = 0.2 Mchm | Ig2 = 0.23 mA
(continued) Re2 = 0.4 . MObm il Vo {ik
Rk = 5000 Ohms | Vi =
Vb - 100 v Te - = 0.3 nmA
Ra = 0.2 MOhm | Ig2 - 0.12 mA
Rg2 = 0.4 MOhm Vo
5 100
Rk = 5000 Ohms vi
Va = Vg3 = 250 V 5. = 1.8  mA/vV
Ve2 - ved= 0 Ri - 0.45  MOhm
Rk = 305  Ohms | S (Vgl: -34V)= 18 mA/V
Vel = -2.5 mA Ri(Vgl= -34V)>10 MOhms
Ia = 8 mA Req = 3200 Ohms
9, 9
7 8 o VE: 6.3V Ie3 = 0.2 mA
P 2 a {P3
EF 8 8 8y P10=-0:2 4| RE amplifler EsEeesn Ty 8. - L8 mA/vV
2 o Indirect Vet = 0o v Ri = 0.45  MOhm
Rk = 265  Ohms | S (Vgl- -22V)= 18 uA/V
= Vel = Vg2=-2.2  V Ri (Vgl= -22V)> 10 MOhms
Variable Ia = 8 mA Rea = 3200 Ohms
e g3 = 0.2 mA
hexode
Cagl < 0.007 pF
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Va 250 V Ia = 6 mA
Vg3 O TN Ig2 = 1.7 mA
Rg2 0.09  MOhm s = 2.2 mA/vV
Rk 325 Ohms Ri = 1.2  MOhms
vel -2.5 v S (Vgl= -49V)=4.5 uA/V
ve2 100 Vv Ri(Vgls -49V)>10 MOhms
EF 9
& s va 200 vV Is = 5 ma
V= 6.3V ve3 0o v Ig2 = 1.7 nmA
a 9 [1f- 0.2 A KB, orLE. Rg2 0.06 MOhm s = 2.2 mAV
ik 4 Indirect amplifier Rk 325 Ohms Ri = 0.9 womm
. Vel -2.5 V S (Vgls -39V)=5.5 NA/V
yarlanle Va2 100 v Ri(Vels -39V)>10 MOhms
mu
partods va 100 v Ig2 = L7 nA
Vg2 100 v s s 2.2 AV
ve3 0o v Ri = 0.4 MOhm
Rk 325 Ohms S (Vgls -19V)=7 pA/V
vel -2.5 v Ri(Vgls -19V)>10 MOhms
Ia 6 mA
Cagl< 0.002 pF
Vb 250 v Ia = 0.87 nA
Ra 0.2 MOhm Ig2 = 0.26 mA
A.F. amplifier Re2 0.8 MOhm Vo
Rk 1750 omms |vi = 106

)
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va 250 v 1g2 = 1.7 mA
ves 0 v S = 2.2 mA/v
ve2 100 v Ri ] 1.2 MOhms
Rk 325  Ohms | S (Vgl= -18V)= 22NV
vel -2.5 v Ri(Vgl= -19V)>10 MOhms
R.F. or LF. Ia 6 mA Req = 6200 Ohms
amplitier Va 250 v Ig2 = 1.7 mA
Vg3 0 v s = 2.2 mA/V
Rg2 0.09 MOhm Ri = 1.2 MOhms
EF 22 9s Rk 325 Ohms S (Vgl= -46V)= 22/&1A/V
Vel -2.5 v Ri(Vgl= -46V) > 10 MOhms
Vf = 6.3V Ia 6 mA Req = 6200 Ohms
If« 0.2 A
Thdlfect Cagl<0.002 pF
Variable Vb 250 v Ia = 0.87 mA
mu Ra 0.2 MOhm Ig2 = 0.26 mA
pentode Rg2 0.8 MOhm Vo
Rk 1750  omms | Vi = 106
A.F. amplifier
Vb 250 v Ia . = 1.6 mA
Ra 0.1 MOhm Ig2 = 0.45 mA
RE2 0.4  Mohm | Vo
Rk 1000  Ohms | Vi &
9’ 53 V= 63V
EF 36 & 1f- 0.2a| MF. and AF. For further data please
bentode f T Yootract amplifier refer to type E F 6
m—k
© 0 0000000000 0COC00CO0CCOCOCOCOTOOOTO®OTCETS
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Ve E 250 v Ia = 3 mA
Vg2 = 100 v Ig2 = 0.8 mA
Typioal ves - 0¥ S = AR ALY
characteristics Vel = -2 v RS o 2.5 MOhm
Cagl<.0.002| pF
EF 37A Vo = 300 vV Ia+ g2 = 1.3 nA
9, g Ra - 0. 22 MOhm Vo
2 = 170
& Rg2 = 0. 68 MOhm vE =
| b |vte a3 Rk = 2200  Ohms
3 Ifz= 0.2 A
N R Vo o= 0250 v Ia+ g2 =11 mA
microphonic AF. amplifier |®® ° 584z MODm E_). L 163
tves b i} Re2 = 0.68  MOhm | Vi
sblitier Rk = 2200  Ohms
pentode
Vo = 200 v Ia+ g2 = 0.9 mA
Ra = 0. 22 MOhm Vo
Rg2 = 0.68 Mom |vi = 152
Rk = 2200  Ohms
EF 39 9’ S 9, Vi: 6.3V R.F., I.F. and For further data please
a It= 0.2A ] AF amlifier refer to type E F 9
i Indirect
Variable
L)
mu
pentode
©w
af
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TYPE Co”fgéflms sy APPLICATIONS OPERATING CHARACTERISTICS
Va 250 V Ta = 3 mA
Typical Vg3 0 v Ig2 = 0.55 mA
characteristics vg2 140 V S = 1.85 mA/V
vgl -2 v Ri = 2.5 MOhms
Vb 250 v Rgl' = 0.68  MOm
Ra 0.22  MOhm Rgl = 10 MOhms
EF 40 Rg2 1.2 MOhm Vo
Rk 0 oOhms | Vi = 200
Tk 0.25 mA
[ vE = 6.3V -
figad Ifs 0.2A| AF. emplifier | yp 250V Rgl = 1 MOhm
aiiplifier Indirect Ra 0.22 Mobm | Rgl' = 0.68 MOhm
Rg2 1.0 MOhm Vo
pentode — = 180
Rk 2200 Ohms Vi
Ik 0.95 mA
Vb 100 v Rgl' = 0.68  MOm
Ra 0.22  MOhm Rgl = 10 MOhm
Rg2 1.2 MOhm Vo
Rk 0 omms |vi = 130
Ik 0.36 mA
@ (« @ @ 0 ¢ @ ( © © ¢ € € ¢ € @ O (
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va = 250 vV Sh 2.2 mA/vV
Re2 =  0.09 MOhm | Ri = 1.1 MOhm
EF 41 6.7y
2 R.F. or I.F. Rk = 325 Ohms | S (Vele -30V)= 22 mA/V
9 : Vi s g'z amplifier vel = -2.5 v Ri(Vgls -39V)> 10 MOhms
1f: 0.
Variabie gy S Ia = 6 mA Req = 6500 Ohms
. {5 182 = 1.7 mA
pentode Cagl< 0.002 pF
va = 20 Vv Te2 = 2.4 mA
. o v 5 = 9 mA/v
9 g V. 6.3 s Ved
EF 42 " 6  |120.48 e vg2 = 250 Vv Ri = 0.5  MChm
T amplifier B . =
. A Tidivect vgl = 2 ' F = 100 Mc/s
Pentode Ty . = 10 mA Req = 840 Ohms
Cagl< 0.006 pF
Va = 250 '/ Ig2 = 3.5 mA
Vg3 = 0 v 5 = 6.4 mA/V
EF 43 V. 63 Wide-band Rg2 = 0.033 MOhm | Ri = 0.5  MOhm
1£.=.0.38 anplifier Rk = 105  Ohms | S (Vels -28V)= 64/uA/V
Variable Indirect Vel = -2 ' Req = 1700 Ohms
mu Ia = 15 mA
pentode Cagl< 0.006 pF
Va = Vg2 = 250 v Ig2 = 3 mA
EF 50 VEs.- B8 Wide-band ved = 0 v S = 6.5 mAV
o amplifier vel = 5y Ri = 1 MOhm
Indirect Ia = 10 mA Req = 1400 Ohms
Pentode

Cagl < 0.007 pF
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BASE HEATER
P Tl CTERISTICS
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARA
= Vg2 = 250 v S = 9.5 mA/'vV
i Va
EF5 ved = 0 v Ri = 0.5 MOhm
Variable VE= 6.3V Wide-band vel = -2 v S (Vgl= - 8V)=0. ImA/V
&5 If = 0.35 A amplifier In = 14 mA Ri(Vgl= - 8V)>5 MOhms
pentode Indirect Ig2 = 2.6 mA Req = 1000 Ohms
for U.H.F. Cagl < 0.007 pF
Va = Vg2 = 250 v s = 7.4 mA/'vV
EF 54 Vf = 6.3V Wide-band Vgl = -1.17 v Rl = 0.5 MOhm
If = 0.3A amplifier Ia = 10  mA F = max 250 Mc/s
Indirect Ig2 1.45 mA Req = 700 Ohms
Eentods Cagl< 0.02 pF
Va = Vg2 = 250 v Ig2 = 5.5 mA
Vel = -4.5 v Rk = 100 Ohms
Vg3 = 0 v S =z 12 VYA
Ia = 40 mA Ri = 0.055 MOhm
EF 55 VEz 6.3V Video
i amplifier vVa = 250 v 1g2 = 1 mA
Indirect N ¢
Vg2 = 150 v Rk = 360 Ohms
Vgid = [ 8. = mA/v
Vel = -4 v Ri = 0.1 MOhm
Television Ia = 10 mA
Pepboge Cagl< 0. 15 DF
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Va = 250 v Ig2 = 2.8 mA
vgd = 0 v 8 ‘s 6.8 mA/V
Vg2 = 250° vV Ri = 0.85  MOhm
Vgl = -3.5 Vv Req = 1200  Ohms
Ta . 10 ma rgl = 0.015  MOhm*
Va = 200 vV 182 = 2.6 mA,
EF 80 Vi= 6.3V Vg3 = 0 \ 8 = 7.1 mA/V
L If= 0.34A Wide;band vez = 200 v Ri = 0.55  MOm
K » Indirect amplifier Vgl = -2.55 v Req = 1100  Ohms
9 S Ia = 10 mA rgl = 0.012  MOhm*
K 9%

va = 170V 1g2 = 2.5 mA
Ralavisicn ved = [V 5 = 7.4  mA/V
Batode veg2 = 170 Vv Ri = 0.5  MOhm
vgl = -2 v Req = 1000  Ohms
Ia = 10 mA rgl = 0.01  MOhm*

*Input resistance at 50 Mc/s
Cagl < 0.007 pF
va = 250 v By = 6 mAV
Vg3 = 0o v Ri = 0.6  MOhm
Vf= 6.3V e bad Rg2 = 0.06 MOhm | § (Vgl= -35V)= 60 muA/V
EF 85 i, If= 0.34 - Rk = 160  Ohms | Ri(Vgl= -35V)>5 MOhms
) . Indirect vgl = -2 \ Req = 1400 Ohms
Variable §|9| Ia = 10 mA rgl = 9000 Ohms*
at D 3, Ig2 = 2.5 mA
pentode *Input resistance at 50 Mc/s
Cagl < 0. 007 pF
©
©0
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va = 250 vV Ia = 3 mA
Vg2 = 140 v Ig2 = 0.55 mA
Typical vgs - 0o v s - 1.85 mA/V
characteristics vel - 9 v Ri . 5.5  MOhms
Cagl = < 0.04 pF
EF 86 VE= 6.3V
Ifa 0.2A Vb = 250 VvV Rgl s 1 MOhm
Indirect Ra = 0.22 MOhm Ik = 0.95 mA
Rg2 = 1 MChm Vo
Pentode Rk - 2200 oOhms | Vi & - B50
A.F. amplifier
Vb = 250 Vv Rgl = 1 MOhm
Ra = 0.1 MOhm Ik = 2.05 mA
Rg2 = 0.39 MOhm Vo
RK = 1000 Omms |vi = 112
Va = 250 VvV Ia = 9 mA
EF 89 Typical Vg2 = 100 Vv Ig2 3 mA
Y characteristics Vg3 = 0 v s‘ = 3.6 mA/V
s k. VEs= 6.3V Vel = =2 v Ri = 1 MObm
e g, 9, If= 0.2A Cagl - << 0.002 pF
pentode s g, Indirect Va=Vb= 250 V Ia = 9 mA
Vg3 = 0 v Ig2 = 3 mA
R.F.or LE. | pes . 0.05 Mobm | S = 3.6 mAV
amplifier Rk = 165 Ohms | Ri = 1 Mohm
Vgl = -2V S(Vgls -40V)=36 nA/V
© ( @ 0 @ © © ( © 0 00 000 0C OO0 O
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Va 250 V Ig2 = 2.55 mA
Vi's 8.3V Vg3 0o v s = 7.65 mA/V
EF 91 e It= 0.3A| RF. amplifier | V&2 2300 Y i % 1. Obm
Indirect Vgl 22wy Req ] 1200  Ohms
k S Ia 10 mA rgl = 7500 Ohms*
pentode
9 9%
*Input resistance at 50 Mc/s
Cagl << 0.01 pF
Va 250 V Ig2 = 2.1 mA
Vg2 200 V s = 2.5 mA/V
Vg3 [V Ri L] 0.5 MOhm
EF 92 . VIS 6487V vel -5 v S (Vel= -28V)= 5 MA/V
> If = '0'2 A Typical Ia 8 mA
k 9s Indirect characteristics
Variable 9, 9, Va 250 VvV Ia = 8 mA
mu veg2 150 .y Ig2 = 2 mA
pentode vg3 0 Vv s = 2.5 mA/V
Vgl -0.65 V Ri = 5 MOhm
Cagl < 0.007 pF
EF 93
Variable Please refer to type 6 B A 6
mu
pentode
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1 BASE HEATER
\ A HARACTERISTIC.
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CIi C S
EF 94
Variable Please refer to type 6 AU 6
mu
pentode
EF 95
Please refer to type 6 AK 5
Pentode
vVa 300 V Ig2 1.8 mA
Rg2 0.042 MOhm | S 9  mA/V
EFF 51 KK g ) vgl -2 v Ri 0.25  MOhm
=g [JE2 63 Y Typicel Ia 10 mA Req 750  Ohms
g% 9 If = 0.75 A characteristics
Double @ A Indirect (per system)
pontine T va 250 V Ig2 L2 mA
5 Rg2 0.042  MOhm S 7.5 mA/V
U.F.H. Vel -2 Vv Ri 0.35 MOhm
Ia 6 mA Req 800 Ohms
Cag = Ca'g's 0.04 pF
e 0O ( @ 0 0 € © (« @ © ¢ € ¢ © @ © 0 e @
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Vb=Vl 250 V
Ra = 0.13  MOhm
Rg2 = 0.35  MOhm

Rk = 980  Ohms
EFM 1
ol
A.F, amplifier Vel - -2 -20 v
920 VEimyGral Y 8nd Ia = 0.8 0.5 mA
a 1 : IT.& ) .0.2.A tuning I1g2 = 0.6 0.2 mA
. Indirect indicator
Variable 2 ! k9,9 11 = 0.65 0.8 mA
e 2L e 13
pentode vi 5 50
and tuning o< w8
indicator
Va s 250 VvV Ia - 20 mA
EFP 60 K VE= 6.3V Vk3 = 150 Vv Ik3 = -15.6 mA
Kk, a If = 0.37 A Typical vg3 = 0 v 1g2 = 1.5 mA
Secondary g9, 9% Indirect characteristics ve2 = 250 VvV s = 25 mA/V
emission k ) 9 vegl = -2 Vv Ri = 0.07 MOhm
pentode tf .
Cag << 0.004 pF
- 2
EH 2 &*a 9 Va = 250 \' Ig2 + g4 = 2.5 mA
Vf= 6.3V R.K. or I.F Vg2 = Vgé = 80 V 5 2 1.4 mA/V
% o ) K. P
Vattable b l1f« 0.2A aEptitiar Rk = 310 oOhms | Ri N 1 MOhm
o » 4 kg, Indirect Vgl = Vg3 = -2 V S (Vgls =20V)<2 pA/V
pentode Ia = 4 mA Ri(Vgle -20V)>10 MOhms
(continued)
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BASE HEATER
HARACTERISTICS
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CI
Va = 250 v Ia = 1.8 mA
EH 2 Vg2 - Vg4 = 80 V Ig2 = g4+ 3.5 mA
e Re3 = 0.5 MOhm | Sc = 400 pA/v
with i
(continied) choratil Vosc = 10 Vveff Ri = 2 MOhms
o X Rk = 380 Ohms Sc(Vgla=-20V) <10 nA/v
oscillator | yg; . .2 vy Ri(Vgla-20v) >10 MOhms
Cagl < 0.0015 pF
Va = 200 & 250 A Ia = 1 mA
Vg3 + g5 = 50 v Ig3+gh= 1.1 mA
vg2 = 200 Vv Ig2 " 2.5 mA
Rgl - 0.05 MOhm Sc - 550 pA/v
1gl = 300 pA Ri = 2  MOhms
EK 2 vgd = -2 v Sc(Vgdn -25V)< 2 NA/V
9?93‘9 91 Vf = 6.3V Frequency Ri(Vgd= -25V)>10 MOhms
5 9, |1£s 0.2 hanger
Octode Indirect (all waves) Va = 100 Vv Ia = 1 mA
i "% Vg3 +g5= 50 V Ig3 +g5= 1 mA
Vg2 s 100 v Ig2 = 1.5 mA
Rgl = 0.5 MOhm Sc - 550  pA/vV
Igl = 200 pA Ri = 1.2 MOhm
Vg4 = -2 Vv Sc(Vgd= -25V)< 2 nA/V
Ri(Vg4= -25V)>10 MOhms
Cagd < 0.07 pF
0 000 C O© 0@ ¢ @ © ¢ 00 C@O0COCOCOEOG®EOC O
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Va = 250 vV Ia = 2.5 mA
ve3 + g5 = 100 v I1g3 + g = 5.5 mA

EK 3 995 9, s ve2 = 100 V g2 = 5 mA
3 9, If= 0.6A Frequency Rgl = 0.05 MOhm Se = 650  pA/v
Octode Indirect changer Vosc = 12 Veff Ri = 2  MOhms
T % Igl = 300 pA Sc(Vgd= -38V)=5.5 pA/vV
Rk = 190  Ohms Ri(Vg4= -38V)> 10 MOhms
Vgd = -2.5 V
Cags << 0,07 pF
Va s 250 vV Ia = 1 mA
Ve2 = 200 V Ig3 + g5 = 0.8 mA
EK 32
9?93-95 g, Via 6.3V Vg3 + g5 = 50 V Ig2 = 2.5 mA
. a g [1f= 0.24 Frequency Rgl = 0.05 Mohm | Sc = 550 pA/V
ode o /s Indirect changer Iel = 300 paA Ri' » 2 Mohms
g vel = 15 Veff | Sc(Vgds -25V)<2 pA/vV
Vg4 = -2 Vv Ri(Vgd4= -25V)>10 MOhms
Cag4 < 0.1 pF
EK 90
Please refer to type 6 BE 6
Heptode
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= BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va = Vg2 = 250 v S = 2.8 mA/V
Rk = 485 Ohms Ri = 0.07 MOhm
vgl = -18 v Ra = 8000 Ohms
Ja = 32 mA Wo(d = 10%) = 3.6 W
output Ig2 = 5 mA b 10 Veff
amplifier
class A Va = Vg2 = 200 v 8 = 3 mA/V
Vf = 6.3V Rk = 480 Ohms Ri = 0.07 MOhm
EL 2 If = 0.2 A Vgt = -14 v Ra = 8000 Ohms
Indirect Ia = 25 mA Wo(d = 10%) = 2.3 W
q 9, Ig2 = 4 mA vi = 8.5 Veff
9
a
s Va = Vg2 = 250 v Ig2 max = 2 x8 mA
ot il Rk = 305 Omms |Ra = 8000  Ohms
petode Iao = 2 x27.5 mA Wo(dt = 1.4%) = 8 W
Push-pull Ia max = 2 x ?2.5 mA vi = 17 Veff
output Ig20 = 2x45 mA
amplifier
cless A B Va = Vg2 = 200 V T2 max = 2x 6 mA
Rk = 320 Ohms Ra = 9000 Ohms
Iao = 2 x 21 mA Wo(d = 1.5%) =5 W
Ia max = 2 x 24.5 mA Vi, = 14 Veff
I1g20 =2x 3.5mA
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Va = Vg2 = 250 \' S = 9 mA/V
Output Vegl- = -6 v Ri = 0.05 MOhm
amplifier Rk = 150 Ohms Ra = 7000 Ohms
g, class A - VI 36 mA Wo(d = 10%) = 4.5 W
EL 3 N s : Vi= 6.3V Ig2 = 4 mA vi s 4.2 Veff
B 0.9 A Va:Vg2=20 Vv Ig2 max = 2 X 4.6 mA
§Ba | Inindizkot Push-pull Rk = 140  Ohms |Raa = 0,01  MOhm
Output output Tao = 2 x 24 mA Wo(d = 3.1%) = 8.2 W
pentode amplifier Iamax = 2 x 28.5 Veff [Vvi = 6.7  Veff
class A B Ig20 = 2x 2.8 mA
Va = 250 v S H 8.5 mA/V
output ve2 = 275V Ri = 0.022 MOhm
amplifier vegl = -14 v Ra = 3500 Ohms
class A Rk = 175  Ohms | Wo(dt = 10%) = 8.8 W
EL5 b D Ia - 72 ¢ mA vi o= 9.1 W
e 14 we c
kg, Indirect Push-pull Va = 250 v I1g20 = 2 x 6.25 mA
output Vg2 = 275 v Ig2 max = 2 x 10.5 mA
SHsput amplifier Rk = 120 Ohms |Ra = 4500  Ohms
pentode class A B Iao = 2 x 58 mA Wo(d = 5.1%) = 19.5 W
Iamax = 2 x 65 mA Vi = 12.5 Veff
Va = Vg2 = 250 v S 3 4.5 mA/V
EL 6 | P VE. 6.3V Output vel = o R Ri = 0.02 MOhm
a It: L24A amplifier Rk = 90 Ohms Ra = 3500 Ohms
Output kg, Tadiraet class A Ia = 72 mA Wo(d = 10%) = 8 W
pentode I1g2 = 8 mA vi = 4.8 Veff
(continued)

!
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BASE HEATER
TYP APPLICATIONS PERATI ARACTERISTICS
E CONNECTIONS DATA CATION ORERATING: CH
Va = Vg2 = 250 v Ig2 max = 2 x 8.5 mA
EL 6 Push-pull Rk = 90  Ohms Raa = 5000  Ohms
amplifier Tao = 2 x 45 mA Wo(d = 2.2%) = 14.5 W
(continued) class A B Ia max =2 x 53 mA Vi o= 7.8 Veff
Ig20 = 2 x5.1 mA
EL 11
vf= 63V
T 0.0 Output For further data please
Output =% Indirect amplifier refer to typeE L 3 (N)
amplifier r
Va = Vg2 = 250 v s = 15 mA/V
Output vgl = -7 v Ri = 0.025 MOhm
amplifier Rk = 90 Ohms Ra = 3500 Ohms
class A Ia = 72 mA Wo(d = 10%) = 8 W
EL 12 Ig2 = 8 mA Vio= 4.5  Veff
V= &3V
e Va=Ve2s 250 V Te2 2x 8.5 mA
Indirect a = Vg2 = g2 max = 2 x 8.5 m,
Push-pull Rk* = 90 oOhms | Raa = 5000  Ohms
Dutpug output Iao = 2x45 mA Yo = 145 W
aplizier amplifier Ia max= 2 x 53 mA Vi(d = 2.2%) = 7.3 Veff
A Tg2o = 2x5.1 mA
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EL32 | &g
= Vf: 6.3V
If's 9.2 A Output For further data please
f f ok ifi
Output TndbPeat amplifier refer to type EL 2
amplifier k,9,
EL 33 9 9
a Vf: 6.3V
If. 0.9A Output For forther data please
OQutput f t IndiFect amplifier refer to type EL 3
amplifier m 93
Vb e 265 v Ig2 = 10 mA
Va = 250 v s = 9 mA/V
Rg2 = 2000 Ohms Ri = 0.018 MOhm
Vg3 = 0 v Ra = 3000 Ohms
Vgl = -14.5 v = =8 W
EL 34 9, . g Wo(d = 10%)
. Vf: 6.3V Output Ia = 70 mA Vi = 9.3 Veff
If: L5 A amplifier
f f Indirect class A Vb = Vg2 - 265 V 8: 11 mAv
9% K va = 250 v Ri = 0.015  MOhm
ve3 = 0 v Ra .= 2000 Ohms
Ontout vel = -13.5 v Wo(d = 10%) = 11 W
pentode Ia = 100 mA . s 8.7 Veff
Ig2 14.9 mA
£ (continued)
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BASE HEATER
P T A HARACTERISTICS
TYPE A KECTIoNS GATA APPLICATIONS OPERATING ClI c
vWoo. 375 v 120 = 2 x 1.5 mA
Fushzpul] Rk = 130 Ohms | Tg2 max = 2 x 22.5 mA
oukpus Rg2 = 470  Ohms* | Raa = 3400  Ohms
amplifier Tao = 2x75 mA Wo(d=5% =35 W
class AB Jamax - 2 x 95 mA Vi s 21 Veff
EL 34 Vb o= 425 v Ig20 = 2 x 4.4 mA
vgl = -38 v Ig2 max = 2 x 25 mA
Rg2 = 1000 Ohms* | Raa = 3400 Ohms
Push-pull fao = 2 x 30 mA Wo(d = 5% = 55 W
oitpit Ia max = 120 mA Vi = a7 Veff
amplifier
dontinied — Vba = 800 V' Ig20 = 2x 3 mA
Vbg2 = 400 v Ig2 max= 2 x 19 mA
Vgl = -39 v Raa = 0.011 MOhm
Rg2 - 750  Ohm* | Wo(d = 5% = 100 W
Jao = 2 x 25 mA vi = 23.4 Veff
Ia max = 2 x 91 mA
Va = Vg2 = 250 v s = 5 mA/V
EL 35 & Output Rk = 180 Ohms | Ri = 0.0155  MOhm
IR0 0. amplifier vel = -156.5 Vv Ra = 2500  Ohms
ot h I; . "3‘3 A class A Ia s 72 mA | Wotd:10%) -6 W
nairec
pentode 93 Ig2 = 8 mA Vi = 13 Veff
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Va = Vg2 = 270 v Ig2 max = 2 x 12.5 mA
Rk = 135 Ohms Raa = 5000 Ohms
Iao = 2 x 67 mA Wo(d = 6 %) = 17T W
Push-pull Iamax=2 x 70 mA Vi = 1}1 Veff
output Ig20 = 2x 8 mA
EL 35 amplifier
class A B Va = 360 v Ig20 = 2 x 4.3 mA
vg2 = 270 \' Ig2 max = 2 x 8.8 mA
Rk = 250 Ohms Raa = 7000 Ohms
Iao = 2 x 44 mA Wo(d <3 %) = 21 W
Ia max = 2 x 53 mA Vi = 46 Veff
Va = Vg2= 250 v S = 11 mA/V
Output Vel = -13.5 v Ri = 0.0135 MOhm
amplifier Rk = 120 Ohms Ra = 2500 Ohms
class A Ia = 100 mA Wo(d = 10%) = 10.5 W
EL 37 oL Ig2 = 135 mA
If = 1.4 A
9% g Indirect Va = Vg2 = 325 v Ig2 max = 2 x 30 mA
a Rk = 130 Ohms Raa = 4000 Ohms
Output ff Is0 = 2 X7 mA Wo(d = 4.4%) = 35 W
pentode g Push-pull Jamax = 2 x 90 mA Vi = 21.5 Veff
output Ig20 = 2 x 9.7 mA
amplifier
CTRES AB Va = Vg2 = 250 v I1g2 max = 2 x 18 mA
Rk = 130 Ohms Raa = 4000 Ohms
Tao = 2 x 59 mA Wo(d = 2.25%) = 20 W
Iamax = 2 x 68 mA Vi = 14.5 Veff
Ig% = 2 x 7.5 mA

*Common screen grid resister

>
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BASE HEATER
APPLICATIONS PERATING CHARACTERISTICS
TYPE | CONNECTIONS DATA AT s
Va = 600 v Ia = 42 mA
vg2 = 400 \ Ig2 = 5 mA
EL 38 Vg3 = 0 \ s = s/ mA/V
VE: 6.3 V Vgl = -22 Vv Ri = 0.043  Mohm
Line TF o LA Typical
time Indirect characteristics Va = 250 v Ia = 100 mA
base ved = 0 v Ig2 = 13 mA
output Vg2 = 250 v s = 14.3 mA/V
pentode vgl = -7 v Ri = 0.021 MOhm
Va = Vg2 = 250 V Ri =  0.04  MOhm
Output RK = 170  ohms [Ra = 7000  Ohms
ampiitier Ta)l 36 mA Wo(dt = 10%) = 3.9 W
v class. A Ie2 = 52 mA vi = 3.8  veff
EL 41 VE= 6.3V s = 10 mA/v
If = 0.71 4
Indirect Va = Vg2 = 250 v Ig20 = 2 x 5.2 mA
Output Push-pull Rk = 85 Ohms Ig2 max = 2 x 8 mA
pentode amplifier Raa = 7000 Ohms Wo(d = 4.6%) = 9.4 W
class A B Iao - 2 x 36 mA Vi o= 5.6  Veff
Ia max = X 39.5 mA
. Va = Vg2 = 225 V Ri = 0.09  MOhm
EL 42 VE: 63V Ooutput Rk = 360 Ohms |Ra = 9000  Ohms
If = 0.2 A amplifier Ia = 26 mA Wo(d = 12%) = 2.8 W
gutput Indirect class A 182 = 41 mA Vios 8 Veff
[pentode § = 3.2 mA/v
e 0000 QCQCEOEOC©OOCOCOCCOCOQOCOCOOCOCOQCOCCOCOCOCOTCOTTS
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Va = Vg2 = 200 ' Ri = 0.09 MOhm
Rk = 360 Ohms | Ra - 9000  Ohms
Output Ia’ = 225 mA Wo(d = 11%) = 2.1 W
amplifier Ig2 = 3.5 mA vi = 6.8 Veff
class A Bo. .2 3.2 mA/v
Va = Vg2 = 250 v Ig20 = 2 x 3.2 mA
Rk = 310 Ohms Ig2 max = 2 x 6.7 mA
EL 42 Raa = 0.015  MOhm | Wo(dt = 5.5%) = 7 W
Tao = 2 x 20 mA Vice 12.5  Veff
Push-pull Ta max - 2 x 21.5 mA
amplirige Va - Vg2 - 200V Ie20 - 2 x 2.6 mA
class A B Rk = 310 Ohms | Ig2max = 2 x 5.6 mA
Raa = 0.015  MOhm | Wo(dt = 5.5%) = 4.1 W
Jao - 2 x 16 mA vi = 9.6 Veff
Iamax = 2 x 17 mA
YRl = 400 v I1g20 = 2 x 5.5 mA
ve2 = 425 \'i Ig2 max = 2 x 19 mA
Push-pull vegs = 0o v Raa = 9000  Ohms
outhuy Rk = 315 Ohms | Wo(d = 10%) = 30 W
D% 4 amplifier Tao = 2 x 45 mA Vi % v
EL 50 VE: 6.3V class A B Tamax = 2 x 52.5 mA
% |1f-1.354
Va = 800 v Ig20 = 2x1 mA
{°F km f Indirect Push-pull Vg2 = 400 vV TIg2 maxs 2 X 24 mA
output Vg3 = 0 ' Raa = 18000 Ohms
amplifier vel = -40 VvV Wo(d = 6.6%) = 80 W
p::::z class B lao- = 2 x 15 mA Vi = 28 v
Jamax = 2 x 70 mA
: (continue)




BASE HEATER
TYPE CORKECTIONS EATA APPLICATIONS OPERATING CHARACTERISTICS
va = 400 v Ig20 = 2 x 2.5 mA
Push-pull Vg2 = 425 v Ig2 max = 2 x 22 mA
EL 50 output vt 0 v Raa = 5000  Ohms
amplifier vel = -35 v Wo(d = 3.4%) = 50 W
(continued) class B Tao =2x2  mA 1} o 2 Veff
Iamax = 2 x 95 mA
Push-pull Va = Vg2 = 500 v Ig2 max = 2 x 23 mA
Bt Rk = 100 Ohms | Raa = 4800  Ohnms
L 2z it e Tao = 2x87  mA Wo(d = 5%) = 67.5 W
EL 51 .9'91 g = 6.3V class AB Jamax = 2 x 110 mA Mz 19 Veff
If: L9A . Ig2o : 2x 13 mA
L Indivect va - 750 v 1620 - 2x 7.5 mA
Output {1 Push-pull Rg2 = lamp 550V/68 W | Ig2 max - 2 x 30 mA
pentode cutput Vel - 40 v Wo(d = 5 %) = 140 W
amplifier Iso - 2x40  mA Vi = 285 Veff
class B Ja max = 2 x 145 mA
g £
EL 60 . o Vi- 63V Output For further data please
Output v [Its 15A amplifier refer to type E L 34
EA k Indirect .
pentode
[
ARTIETE Va = Vg2: 250 V Tg2 = 2.4  mA
EL 81 a? i ‘I'i ® 16'02 X Typical ve3 - o v s = 4.6 mAv
Ein ; = LO5S AL characteristics | vg1 - -38.5 V Ri = 0.015 Mohm
Line time % Indirect
base output e (N Ia = 32 mA
pentode
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EL 82 Vf= 6.3V Output
e it If= 0.8A amplifier For further data please
audio Indirect class A TBEEL o GyDeitl 83
output
pentode
f
EL 83 f g Vi« 63V ; Va = Vg2 = 250 V Ig2 = 5 mA
Video K & If «0.71 A Typical Vg3 = 0N s = 10  mA/V
SHtDit 9 s Indirect characterictics Vgl F =55 V Ri = 0.13  MOhm
pentode A Ia = 35 mA
Va=Vg2s= 250 V Ig20 = 5.5 mA
" vgl = o i 4 1g2 max= 10.8 mA
Rk = 135 Ohms| Wo(d = 10%)=5.7 W
EL 84 P i | Ra = 5200 Ohms| Vi = 4.3 Veff
a3 . Vf = 6.3V | Output amplifier 180 . - 48 mA
5 e If = 0.76 A class A Ia max = 49.5 mA
Indirect
ic 9 Va = Vg2= 250 V Ig20 = 4.1 mA
Output vel = -8.4 V Ig2 maxs 8.5 mA
pentode Rk = 210 Ohms| Wo(d = 10%)=4.2 W
Ra = 7000 Ohms| Vi = 3.5 Veft
Iao = 35 mA
Ia max = 36.8 mA
Va=Vg2s 250 V Ig20 = .3 x 1.1  mA
O‘;F‘f"i‘t vel = 115 V | Igamax = 2 x 7.5 mA
am )
RLrier Raa = 8000 Ohms| Wo(d = 3%) = 11 W
class'B Iao = 2 x 10 mA | vi = 8  Veff
Ia max = 2 x 37.5 mA
(continued)




g BASE HEATER
TYPE
CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va = Vg2 = 250 v Ig20 = 2. x 3.5 mA
EL 84 Output Rk = 130  Ohms Ig2 max = 2 X 7.5 mA
amplifier Raa = 8000 Ohms Wo(d = 3%)= 11 W
(continued) class A.B. Tao = 2 x 31 mA Vi - 8  Veff
Ia max = 2 x 37.5 mA
EL 90
Output Please refer to type 5 AQ §
pentode
Va = Vg2 = 250 V' Ri = 0.13 MOhm
Outr.»UF Rk = 680  Ohms Ra = 0.015 MOhm
aiplifier s 16 mA Wo(d = 10%)=1.4 W
class A g2 = 2.4 mA Vi = 5.3 Veff
EL 91 ) VE= 6.3V s = 2.5  mA/V
\ If = 0.2A
kg, Indi t
9 A NCATeC Va=Vg2s 250 V Ig2 max = 2 x 4.1 mA
J
output Push-pull Rk = 500  Ohms Raa = 0.024 MOhm
pentode amplifier Iao = 2x 11 mA W(f(d =3.2%=4 W
AT Ia max = 2 x 12.8 mA Vi = 12 Veff
Ig20 = 2 x 1.6 mA
@0 00 ¢ ¢ ( Q@ © 0 0 0 ¢ @ 0 € @ ¢ 0 0@ e
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Vb=Vls 250 V Ia(Vg = 0V)=95 pA
Ra = 2 Mohm | Vg =0V (<= 16%
EM 1 Lo e ok I1(Vg = 0V)=0.13 mA Vg = -5 V(<= 90°)
a'DQ If= 0.24A Tuning
Tuning 48 k Indirect indicator Vb = V1 = 200 v Ia(Vg = OV)= 75 gA
indicator Ra = 2 MOhms| Vg =0V (<= 167)
11(Vg = 0V)=0.13 mA Vg = -4 V(<= 90°)
Vb =Vl= 250 V Vg = 0 V (o< 12=2= 90°)
Ral = Ra2 = 1 MOhm| Vg = -5V(=<1= 5°)
I1(Vg = 0 V)= 25 mA Vg =-16V (~ 22 5°)
EM 4
L9 VE: 6.3V Vb=Vls 200 V Vg = 0V (o« 12w<2= 90°)
) o O | 1£= 0.24 uting Ral = Ra2= 1 MOhm| Vg ==4.2V (=1 = 5%
Tuning %k , Indirect Indicator II(VE = 0= 1.4 mA | Vg = -12.5(=2 = 5°)
indicator T 1 k9
with two
sensitiv- Vb = V1 = 100 Vv Vg =0V (=1- 2= 90%
ities Ral = Ra2= 1 MOhm| Vg = -2.5V (=<1= 0°)
I1(Vg = 0 V)=0.4 mA Vg=z -8V (=<2=0%
EM 34
VE= 6.3V
Tuning 1= 0.24 Tuning For further data please
vlg&g}llc%vsgr Indirect indicator refer to type E M 4
sensitiv-
ities

]
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L Vb=Vls 250 V VE s =1V (<= 5°)
EM 80 e : Vf=: 6.3V R Ra = 0.5 Mohm | Vg = -16V(ec = 50°)
Tuning ™ ) TEmiOL A {oilogtor Rg = 3 MOhms | Ta (Ve= -1V) = 0.4 mA
indicator ~A Indirect 11 = 2.0 m Ia (Vge ~16V) =0.01 mA
Vb = 250 V Ra = 0.47 MChm
f . Vg2 + g4 + g6 = 20V Ia = 0.28 mA
¢ Vfe 6.3V
EQ 80 f f a 5 Gk F.M. detector Vg3 = -4 V Ig2 + g4 + g6 = 1.5 mA
= » S vigd = 12 Veff Ig3 = 0.09 mA
kg, g9 Indirect and limiter
g gy Vg5 = -4 v Igs = 0.03 mA
frneode™ ¥ c.o8 A vigh = 12 veff | Ri - 5  MOhms
290 Je s . o
Q (Vig3 = Vig5)=90
Cagl < 0.4 pF
Cag3d < 0.15 pF
Cags < 0.35 pF
Rectifier at 50c/s|
with sinusoidal Vtr = max 5000 Veff C filt = max 0.1 pF
input voltages Io = max 3 mA Rt = 0.1 MOhm
EY a Vf = 6.3 v | Rectifier at 10t o
51 If = 0.09 A 500 Kc/s with Va invp = max 17 kv C filt = max 0.01 pF
Indirect sinusoidal input Io = max 3 mA Rt = min 0.1 MOhm
i fk[|f vol tages
Hl?h Va invp = max 17 kV Iop = max 80 mA*
L E.H.T. pulse To - max 0.35 mA C filt = max 5000 pF
Fouthaly rectifier *Max pulse duration % % of the time
between 2 pulses with a max of 5 u sec
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Va inv = max 4 kv* Vfkp = max 650 V
EY 80 Ia = max 180 mA (100 veff + 500 VDC)
Vi= 6.3V Banie Iap = max 400 mA cathode positive
If= 0.9 A ] i
dicds C filt = 4 pF
Diode Indirect
*Max pulse duration 18 % of a
cycle with a maximum of 18 jn sec
EY 81 VE. 6.3V
Booster If- 0.8 A Booster For further data please
diode Indirect refer to type P Y 81
EY 82 § i":" NE= 6.3V Rectifier Vtr = 2 x 280 Veff (e & & BT 60 pF
k “ |1f: 0.9A| twotupesina |To = 300 mA Rt = 2x53  Ohms
Half-wave e . Indirect full-wave circuit | Vo = 280 V
rectifier ic
Vtr = 2 x 625 Veff C filt(f= 50c/s) =16 uF
EY 84 it e - ) Vo = 635 V C filt(f=1600c/s)=0.5 pF
i [ ¥Ee 6.3V Rectifier TIo =max 250 mA Rt = 2x 250 Ohms
Hale wave .k 5 If= 1.0A two tubes in a 5
4 ic _ %
i o u:. fndiract full. wave ciroult Vtr = 2 x 500 Veff C filt(f = 50c/s)=16 yuF
: bt g Vo = 500 V C filt(£=1600c/s)=0.5 pF
Io = max 300 mA Rt = 2 x 150 Ohms
EY 86 .
; Kod B e Vf = min 5.5 V Va invp = max 27.5 kV
Single anode YEa 85,3V Limiting values VE = max 7,5 v Io 4 ' max 1 mA
rectifier f f If = 90 mA Iop = max 25 mA
for fk Tk
-
o Q7. V. receivers
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BASE HEATER
TYPE ICATI TERISTICS
CONNECTIONS DATA APPLICATIONS OPERATING CHARACTE! C.
Vtr = max 250 Veff C filt = max 32 wF
Io = max 75 mA Rt = min 100 Ohms
Vfk = max 300 v C filt = 16 AIF
EY 91 Vf= 63V Hal - Rt = min 50 Ohms
If = 0.42 A rectifi
TiatFect e B Vtr = max 200  Veff | C filt = max 32 AF
Hal f-wave Io = max 175 mA Rt = min 70 Chms
rectifier Vfk = max 300 v C filt '= 16  AF
Rt = min 30 Ohms
Vtr = 2 x 350 Veff C filt = max 16 F
Io = max 60 mA Rt = 2 x 500 Ohms
EZ 2 .{3-’ vi = g.i v T - Vfkp = max 500  V
If = .4 A a1
rectifier 3
Full wave 88 v Indirect Vtr = 2 x 300 Veff C filt = max 32 AR
Paotitior Io = max 60 mA Rt = 2 x 500 Ohms
Vfkp - max 500 v
Vtr = 2 x 400 Veff C filt = max 16 AIF
Io = max 175 mA Rt = 2 x 300 Ohms
Vik = 0 v
EZ 4 , VE= 6.3V Vtr = 2 x 350 Veff C filt = max 16 AF
. o Al o FOll-wive Io = max 175 mA Rt = 2 x 250 Ohms
« Pl rectifier VEK = 0 v
01 Indirect
Full-wave %
vastAPlen Vtr = 2 x 300 Veff C filt = max 32 uF
Io = max 175 mA Rt = 2 x 200 Ohms
VK = 0 v
e 00000 QCOGOEOOCOCOIFOCOCCNCCQCQOEOCQOCOCO®TOTC
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rectifier

-
EZ 35 a vVi= 6.3V Vtr = max 2 x 325 Veff | C filt = max 16 MF
i i If= 0.6 A Rull=wave Io = max 70 mA |Rt = 2x 350 Ohms
BT ¢ Indirect Legtitien Vfkp = 350 V
rectifier
Vtr = max 2 x 350 Veff | C filt = max 50 F
Io = max 90 mA Rt= min 2 X 300 Ohms
Vfkp= max 500 v
ic.
EZ 40 a' VE= 6.3V BTl Vtr = max 2 x 300 Veff | C filt = max 50 AF
" k 1= 0.6 A Waye Io = max 90 mA Rt=min 2 x 215 Ohms
= Ve rectifier VK
T Indirect D= max 500y
Full-wave
rectifier Vtr = max 2 x 250 Veff | C filt = max 50 mF
Io = max 90 mA Rt=min 2 x 125 Ohms
Vfkp= max 500 V
Vtr = max 2 x 250 Veff | C filt = 32 AF
EZ 41 Io = max 60 mA [Rt = 2 x 300 Ohms
& vi= 6.3V Full-wave Vfk = max 350 v C filt = 16 auF
a k If= 0.4 A rectifier Rt = 2 x 250 Ohms
R 1-vave d Indirect C filt = 8  wF
i Ler Rt = 2x 150 Ohms
§.1
EZ 80 K s |vE= 6.3V
If= 0.6 A Full-wave For further data please
% 2120 rectifier
Full-wave a Todivect refer to type E Z 40
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BASE HEATER
TYPE APPLICATIONS OPERATING CHARACTERISTICS
CONNECTIONS DATA
EZ 90
Full-wave Please refer to type 6 X 4
rectifier
[ 20 0 o .
TectIiter Rt = min 2 x 150 Ohms
GZ 32 Vtr 2 x 350 Veff C filt = 32 uF
2 R 10 NARZ50  mA Rt = min 2 x 100 Ohms
¥iw OV vtr 2 x300 Veff |[Cfilt = 15 uF
If - 2A (condenser input)| Io max 300 mA Rt = min 2 x 50 Ohms
k Indirect
Full -wave vtr 2 x 400 Vveff
rectifier Pill-nave Io max 250 mA L= 108
rectifier
Vtr 2 x 400 Vveff
(choke input) To max 300 mA L = 10 H
vtr 2 x 500 Veff C filt = max 60 uF
To max 200 mA Rt = min 2 x 150 Ohms
GZ 34 Full-wave vtr 2 x 400 veff C filt = max 60 uF
rectifier Io max 250 mA Rt = min 2 x 100 Ohms
Full-wave Iim, B YV
ol If = 1.9A (condensor input)| Vtr 2 x 350 Veff C filt = max 60 uF
TeCLILior L et Io max 250  mA Rt = min 2x 75 Ohms
Vtr 2 x 300 Veff C filt = max 60 uF
Io max 250 mA Rt =« min 2 x 50 Ohms
Q00 0CQCOOCOCOOOOCEOOCOECEOCOGEOOCOOCOCOCOCOTO®T®T @ T
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Vtr = 2 x 500 Veff
Io = max 250 mA
GZ 34 Pill-wave Vtr = 2 x 400 Veff
rectifier Io = max 250 mA L filt = 10 H
(choke input) Vtr = 2 x 350 Veff Rt = 0 Ohm
Io = max 250 mA
Vtr = 2 x 300 Veff
Io = max 250 mA
HCH 81 V= 126V
A Frequency
Triode If = 150 mA
Please refer to type UCH 81
heptode Indirect changer
X Va=Vg2= 100 V Ig2 = 2.5 mA
HL Typical vel -1V s - 9 mav
94 g o VE= 30V characteristics Ia 43 mA Ri - 0.02 MOhm
. & & If = 150 mA Va = Vg2 = 100 V Ra - 2400 Ohms
D Indirect
pentode P Output Vgl = \') Wo(d = 10%)=1.9 W
amplifier Ia 43 mA Ri = 4 Veff
class A Ig2 2.8 mA
KB 2 ¥
Vi 2V Vd max = 125 V Vfk = max 50 V
Dotible d, km | If = 95 mA Detector, A.V.C. | Id max = 0.5 mA Rfk = max 0.02 MOhm
diode Indirect
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BASE HEATER
APPLICATION PERATING CHARACTERISTICS
e CONNECTIONS DATA CATIONS o
Triode section
Va = 135 Vv s = 1 mA/vV
Ve = -4.5 V Ri = 0.016 MOhm
Typical Ia = 2.5 mA pil = 15
Q’ characteristics va - 90 Vv s . 0.7 mA/V
KBC 1 9 J Ve = 3.4 V Ri = 0.023 MOhm
a d, Vf = 2V Ia = 1 mA a - 16
- If =0.115 A
] Direct Vb = 135 Vv Ia = 0.35 mA
Ve . -2 ¥ E)_
Ra = 0.2 MOhm | Vi = Ess
AR mpllfler g™ ° o0 y ITa = 0.19 mA
Double Ve = -2 v Vo
diode Ra = 0.2 Mohm | Vi = 21
triode Diode section
Detector and vdl = Vd2 = max 125 V Vdl = vd2 (Id1 = Id2 =
A.V.C. Idl = Id2 = max 0.2 mA + 0.3 pA) = max -0.4 V)
Va = 135 V s = 0.6 mA/V
KC 1 = i Vg = -1.5 V Ri = 0.04 MOhm
Vi 2V Typical Ia - 1.2 mA " - 24
a If = 65 mA characteristics
Triode & Direct Va = 90 Vv S = 0.4 mA/V
T Vg = -L5 V Ri = 0.06 Mohm
Ia = 0.3 mA i = 24
Q00000 ¢©0C 0000 O OCOCOC®O©®COCE EC C
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Vb 135V Ia = 0.32 mA
ve -0.75 V Vo
Ra 0.2 Mohm | Vi - 185
KC‘ A.F. amplifier
Vb 90 v Ia - 0.17 mA
vg -0.75 Vv Vo
Ra 0.2 mMomm |vi - 152
va 135 V s - 2.5 mA/v
KC3 73 -2.8 Vv Ri - 0.0115 MOhm
VE. 2V Typical Ia 3 mA A . 25
If - 210 mA e
Triode Direct characteristics | . 90 v s - 2.2 mA/V
Ve A8 ¥ Ri = 0.01 MOhm
Ia 2 mA P = 25
va 135V S = 1.4 mA/V
v vg -1.5 V Ri = 0.0215 MOhm
'ypica E
KC 4 characteristics ‘11: 293 3" ; = 03(8) AV
vg -15 v Ri - 0.0375  MObm
VEa 2V Ia 0.5 mA 2 iy =30
Ifs 0.14A
ot et Vb 185 v Ia - 0.32 mA
vg 1.5 ¥ Vo
Ra 0.2 Momm |vi = 25
A.F. amplifier
Vb 9% Vv Ia = 0.15 mA
ve -15 Vv Vo
Ra 0.2 Mom |vi = 185

)
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BASE HEATER
OPERATING CHARACTERISTICS
TYPE CONNECTIONS DATA APPLICATIONS
Va = 135V Ia = 1 mA
Vg2 + g¢ = 55 V Ig2+ g4 = 1.2 mA
Rg3 + gT =0.025 MOhm | Sc = 325 uA/vV
Ig3 = 280 uA Ri = 1.5  MOhm
RaT = 0.022 MOhm | Sc(vgl= -8V)= 3 uA/V
Q IaT = 3 mA Ri(Vgl= -8V)> 10 MOhms
KCH] 979284 _9r.9; Vi = 2V Frequency vgl = -0.5 v
a ar If = 0.18 A changer
Direct Va = 90 Vv Ia = 1 mA
’"ff Vg2 + g4 = 55 V Ig2+ gd= 1.2 mA
) Rg3 + 8T =0.025 MOhm | Sc = 320  uA/V
griods g3 = 280 uA  [Ri = 0.7  MOhm
hexode RaT = 0.022 MOhm |Sc(Vgl= -8V)= 3 uA/V
IaT = 2 mA Ri(Vgl= -8V)> 4 MOhms
Vel = -0.5 V
Cagl < 0.05 pF
Va = 135V Tamax = 2 x 14 mA
KDD 1 Push-pull Vg = 0 v Raa = 0.01 MOhm
9 g Vf = 2V output Tao =2x 1.5 mA Wo max (d = 10%)= 2 W
a a, If = 0.22 A amplifier
i Direct class B va = 90 Vv Tamax = 2 x 8.5 mA
output ¢ Vg = Q-4 Raa = 0.01  MOhm
triode Tao = 2 x 0.8 mA Wo max (d = 10%)=0.72 W
€ ¢ QO ¢ 00 0O ¢ ¢ ¢ @00 ¢ 0 €0 @ ¢ ¢ @ ¢




AEEEXEXEENNE RN N N N N N N N NN N/

ras

) @ 0 O

Va = Vg2 = 135 V S = 650 uA/v
Ve3 = s N Ri ] 1.3 MOhm
Ia - 2 mA S (Vgl= -13.5V)=6.5 pA/Y|
Ig2 = 0.5 mA Ri(Vgl= =-13.5V)>10 MOhms
KF 3 &9 Vi 2V R.F.orLE. - liygr e -0.8 (¥
2 % |1f= 45 mA amplifier
Direct Va = Vg2 = 90 Vv S = 500 uA/V
e o) ves = 0o v Ri . 2 MOhms
Variable Ia = 1 mA S (Vgl= -9V)= 5 uA/vV
mu Ig2 = 0.3 mA Ri(Vgl= -9V)>10 MOhms
pentode Vgl = -0.5 Vv
Cagl < 0,005 pF
Va =Vg2= 135 V 1g2 = 1 mA
Vg3 = 0. v S = 0.8 mA/V
Vel = -0.5 V Ri = 0.8  MOhm
R.F. or L.F. % - 2.8 mA
KF 4 amplifier
39'9 Va=Vg2= 90 V Ig2 = 0.4 mA
5 95 Vg3 = 0 v s = 0.7 mA/V
Vgl = -0.5 v Ri = 0.9 MOhm
1 £ Ia = 1.2 mA
Pentode
Vf = 2V Cagl =<0,008 pF
1f = 65 mA
st Vb = 135V Ia = 0.3 mA
A.F. amplifier vgl = -1.5 v Ig2 = 0.11 mA
Ra = 0.32 MOhm | Vo
Re2 = 0.64 wohmp |V iEEmic T2

)
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BASE HEATER
Tyre APPLICATIONS ACTERISTICS
CONNECTIONS DATA OPERATING CHAR .
Vb - 9 v Ia = 0.18 mA
KF 4 ) Vel = -1.5 V Ig2 = 0.1 mA
A.F. amplifier Ra " 0.32 MOhm Yo
Re2 = 0.4 MOhm | Vi o 52
va = 135V Tg2 + g4 = 1.1 mA
Modulator Ve2 = Vg4 = 60 V se - 450 pA/v
wi th Re3 = 0.5 MOhm | Ri " 1 MOhm
oscillator vosc = 10 veff Sc(Vgl= -8V)=4.5 uA/V
KH1 vel = -15 V Ri(Vgls -8V)>10 MOhms
99 92 s Ve = 2V Ia = 1 mA
o, | 1f0.135 A .
al 3 N
B Direst va = 135V Ie2 + g3 = 0.95 mA
£or - ‘1 . Vg2 = Vg3 = 60 V ] = 1.4 mA/vV
«F. or 1.F. &
variable anplifier Ved = 0 Vv Ri = 1.3  MOhms
oy vel = -1.5 V S (Vel= -7.5V)=14 nA/v
hetadn Ia = 2 mA Ri(Vgl= -7.5V)>10 MOhms
cagl < 0.002 pF
Va s Vg2 = 135 V 182 = 2.2 mA
Q’g Vg3 + g5 = 45 V Ig3 + &5 = 1 mA
KK 2 gy Gy, — vel = 0o v se = 0.21 mA/V
. % |ve. 2V changer Vosc = 8.5 Veff |Ri = 2.5 Mohms
; If = 0.13 A Rgl = 0.050 MOhm | Sc(Vel= -11V)=2.7 mA/V
Getods “figg +F Direct Ved = -0.5 V Ri(Vgd= -11V)> 10 MOhms
Ia = 0.7 ma
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Va = Vg2 90 Vv Ig2 - 1.6 mA
KK 2 Ve3+ g5= 45 V IB+85 = 1 mA
Frequency Vel = 0o v Sc = 0.27 mA/V
changer Vosc = 8.5 veff |Ri = 2  MOhms
Rel = 0.05 MOhm |Sc(Vgd= ~11V)< 2.7 nA/V
Vg4 = -0.5 V Ri(Vgl= -11V)> 10 MOhms
Ia = 0.7 mA
Cagd < 0.07 pF
Va = Vg2= 135 V Ri = 0.13  MOhm
KL 4 velL = -5V Ra = 0.019 Mohm
Ia = 6.5 mA Wo(d = 10%) =0.44 W
% 8 Ig2 = 1.1 mA vi = 3.3 Veff
a Vf = 2V Output s = 2.1 mA/V
Output If « 0.15 A amplifier —
Sentode -fg, Direct class A Va=Vg2 = 90 V Ri = 0.150 MOhm
Vel v =26 V Ra = 0.019  MOhm
Ia = 4.7 mA Wo(d = 10%) = 0.16 W
Ig2 = 0.8 mA Vi = 1.9  veff
S = 1.8 mA/vV
Va = Vg2 = 135 V Ri = 0.135 MOhm
Vf = 2V Output vel = -6,5 V Ra = 0.016 MOhm
KL 5 9 9 iIf= 0.1A amplifier Ia = 8.5 mA Wo(d = 10%) = 0.52 W
a Direct class A Ig2 = 1.5 mA Vi = 4.8 veff
S = 1.7  mA/V
Output “tgy +
§ pentode (continued)
b




0T

BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Va = Vg2 = 90 v Ri = 0.180 MOhm
Output vel = -4 Vv Ra = 0.019 MOhm
amplifier Ia = 4.8 mA Wo(d = 10%) = 0.2 W
class A Ig2 = 0.9 mA vi = 2.6 Veff
s = 1.4 mA/V
va = Vg2 = 135 V Ig2 max = 2 X 2.4 mA
vel = “12 ¥V Ra = 0.025 MOhm
KLS5 Iao = 2x2 mA Wo(d = %) = 1.05 W
Push-pull Ia max = 2 x 6.25 mA vi = 8.7 Veff
output 1820 = 2 x 0.35 mA
amplifier
class B Va = vg2 = 90 V Ig2max = 2 x 1 mA
vel = -8.5 V Ra = 0.025 MOhm
Iao * 3% mA Wo(d = 3.8%) = 0.35 W
Iamax = 2 x 3.6 mA Vi = 6.5 Veff
Ig20 =2 x0.1 mA
Triode section
Typical
Vf = 9.5 V| characteristics Please refer to type UABC 80
PABC 80 e Gk
Indirect Diodes for
AN/PM, video
Triple 3
Please refer to type EABC 80
diode and audio
triode detection
®© 00000 OC©0COC 0 0 © ¢ @0 e 0¢C 0o O @ ¢ ¢
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va = 100 vV s = 8 mA/vV
" 'm:“:ln s e P I e T e [ SRR
aracteristics Ia - 16 mA
PC93 W B
If= 0.3A Cag = 1.7 pF
U.H.F. Indirect
triode U.H.F. Va = T8 LN Rel = 10.000 Ohms
oscillator Ia = 16 mA Igl = 400 A
PCC 84 o V= 9V Typical o : o v i oy
Double 3 Vel = -1.5 V u = 24
triode K] k@ If = 0.3 A| characteristics Ia - $20 @A
for T.V. gs vl
K a Cag = 1.2 pF Ca'g' = 2.3 DF
Va = 200 Vv s = 5.8 mA/V
Ve = =21 V 1 = 48
Ia = 10 mA
PCC 85 VE = 9V Va = 170 VvV s = 6.2 mA/V
If= 0.3 A Typical ve = -1.5 V . = 50
Indirect characteristics Ia = 10 mA
Va = 100 Vv s = 4.6 mA/V
Double ve = =301 W P = 50
triode Ia = 4.5 mA
for T.V.
% Cag = Ca'g' = 1.5 pF
w (continued)
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BASE HEATER T
: ICS
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTIC!
Vb = 200 V Ia = 5.2 mA
Ra = 8200 Ohms Sc = 2.3  mA/V
Rg = 1 MOhm Ri = 15000 Chms
Additive Vosc = 2.8  Veff
mixer
Vb = 170V Ia = 4.8 mA
Ra = 4700 ohms | sc = 2.2 mA/V
RE = 1  MOhm Ri = 16000 Ohms
Vosc = 2.8 veff
PCC 85
Vb = 100 vV Ia = 2.2 mA
Ra = 4700 oOhms sc = 1.7 mA/vV
Rg = 1 MOhm Ri = 20000 Ohms
Vosc = 1.8 veff
vosc = 180 VvV Vosc = 9 Veff
Oscillator Ra = 4400 Ohms Ia = 8 mA
Rgl = 0.022 MOhm Wa - 1.2. W
Pentode section
PCF 80 Typical Vn1= ve2 170V i = ﬁ 2 mA:V
characteristics | '8 = B > 7 <4 lone
Ia = 10 mA Req = 1500 Ohms
1g2 = 2.8 mA
Cagl = < 0.025 pF
(B N EENMNENENNEEEEENEEE R B
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Triode section
va = 100 V s = 5 mA/V
ve = -2 Vv A = 20
Ia = 14 mA
PCF 80 il Vi= 9V
9% ksgy| 1£ = 0.3 A CagFlLo e
9, ke Indirect
Triode a; 9, Va = Vg2 = 170 V Ig2 = 1.5 mA
ontods Frequency Rel = 0.1  MOhm Igl = 0 mA
changer Rk = 820 Ohms Sc = 2.1 mA/V
Vosc = 3.5 Veff Ri = 0.87 Mohm
Ia = 5.2 mA
Va = vg2 = 170 V Ig2 = 7 mA
o cnarzili?imcs wmos ey 5 5 19 sy
PL 36 L vi= 25V Ia = 100 mA Ri = 10000 Ohms
f { If= 0.3A
Dg:‘t:g‘éz kg, Indirect Horizontal Va = 70 Vv Vel . -1V
for T.V. output ve2 = 170 v Ia = 500 mA
Pentode section
f Va = Vg2 = 170 Ig2 = 2.7 mA
a
PCL 82 { % e i vel = -14.5 V s = 5.8 mA/V
_ & 2 - Typical I = 41 m Ri = 40000 Ohms
Triode K938 Ky | If = 0.3 Al characteristics
output g Indirect Va = Vg2 = 100 V b - SRS YERES %, 0.
pentode Vel = =75 ¥ ] = 4.8 mA/V
for T.V. (continued) Ia 2 26 mA Ri = 30000 Ohms
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Triode section
Va = 100 v s = 3 mA/V
Ve = 0o v M = 60
Ia = 4 mA
Vg =Vg2= 170 V Ra = 4000 Ohms
PCL 82 Vel = -14.5 V Wa = 3.5 W
Ia = 41 mA Vi(Wa=50 mW)=0.65 Veff
output 12 = 2.7 mA
amplifier
class A Va = Vg2 = 100 V Ra = 4000 Ohms
vel = 7.5 v Wa = 1.3 w
Ia = 26 mA Vi(Wa=50 mW)=0.85 Veff
Ig2 = 1.7 mA
Va = Vg2 = 200 V Ig2 = 2.8 mA
ves = 0 Vv s = 6 mA/V
PL 81 vel = -28 V Ri = 0.011 MOhm
VL - 21,5V Typical 18 & -
Line If = 300 mA| characteristics
time Indirect va = Vg2 = 170 V 182 = 3 mA
base ves = (U s = 6.2 mA/V
output Vel = -22 Vv Ri = 0.010 MOhm
valve Ia = 45 mA
€ ¢ @ 0 0 © @ 1 e 0 ¢ ® ¢ @ ¢ 0@ ¢ ¢ ¢
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Va = Vg2 = 200 V Ig20 = 2x2 mA
ves = 0 v Ig2 max = 2 X 12,5 mA
Pugh-pull Rz = 1000 Ohms* | Raa = 2500 Ohms
smpiifier vel . -31.5 V vi = 22,5 veft
il I;o  =2x25 mA | Wo(d=5.5%= 20
Ple Ia max = 2 X 87 mA
Va = Vg2 = 170 V Ig20 =~2Xx 1.5 mA
ves = 0 v Ig2 max=2 x 10 mA
Push-pull Re2 = 1000 Ohms* | Raa = 2500 Ohms
output vel = =21 V vi - 19 Veff
amplifier Iao =2x20 mA Wo(d = 5.5%) = 13.5 W
class B Iamax = 2 X 73 mA
*Common sereen grid resister
Va = 200 V s = 7.6 mA/V
Rg2 = 680 Ohms Ri = 0.024 MOhm
vgl = -13.9 v Ra = 4000 Ohms
4 - Ia = 45 mA Wo(d = 10%) = 4.2 W
PL 82 e Ivfa 165V Output Ig2 = 85 mA vi . T Veff
kg a Ji1fe 0.34A amplifier
g'"c‘ Indirect class A Va = Vg2 = 170 V Ri = 0.020 MOhm
vel = =-10.4 V Ra = 3000 Ohms
p::ge Ia - 53 mA Wo(d = 10%) = 4 W
Ig2 = 10 mA vi ® 6 Veff
audio 5 X 9 mA/v
output
@ pentode (continued)
w
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TYPE CONSEAéf,ONS H;:Iik APPLICATIONS OPERATING CHARACTERISTICS
Va = Vg2 = 200 V 1820 = 2 x 8.5 mA
Rk = 135  Ohms Ig2 max = 2 X 19 mA
Raa = 4000 Ohms Wo(d = 5 %) =12 W
PL 82 Iao =2x45 mA Vi - 13.5  Veff
Push-pull Ia max = 2 x 52 mA
output
amplifier Va = vVe2= 170 V Ig20 =2 x 8.7 mA
Rk = 100  Ohms Ig2 max = 2 x 17 mA
(continued) Raa = 4000 Ohms | Wo(d = 5 %) = 9 W
Tao = 2X46 mA Vi = 9.3 Vveff
Ia max = 2 x 50 mA
Va = Vg2 = 200 V Ig2 = 5 mA
Ve3 = 0o Vv S - 10.5 mA/v
Vel = -3.5 V Ri = 0.1  Mohm
Ia = 36 mA
PL 83 Vs 15V
If« 0.3A Typical
Indirect [Hiprasieris o va = Vg2 = 170 V 12 « 5 mA
Va3 = 0 v s = 10.5 mA/V
Vel s =23 V Ri = 0.1  MOhm
video Ia = 36 mA
output
pentode Cag2 < 0.1 pF
.
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Va invp = 4000 V* Vkfp = max 650 V
PY 80 e Ia = 180 mA (160 veff + 450 V.D.C.)
k ic. Vf = 19 V| Iap = 400 mA C filt = max 4 uF
i‘- ic. iIf= 0.3A Booster
Booster ic Indirect *Max pulse duration 18 % of a cycle
diode with a maximum of 18 y sec.
<>‘i' 7 Ja = max 150 mA [C filt = max 4 uF
PY 81 m Q o |vee a7v Iap = max 450 mA [Cfkp = max 900 V*
ic ic. If= 0.3A Booster
Booster ic ] Indirect *Cathode positive with respect
diode to the filament.
vir = 250 Veff |C filt =« 60 _uF
Io ] 180 mA Rt = 125 Ohms
vtr = 240 veff |cC filt = 60 uF
Io = 180 mA Rt = 105 Ohms
PY 82 £8 5
i i.c Vs 19V vtr = 220 Veff |C filt. 60 _uF
i 3 If = 0.3 A Rectifier To - 180 maA Rt W 65 Ohms
Indirect
vtr = 200 veff |C filt = 60 AuF
Io = 180 mA Rt ] 30 Ohms
vtr = 127 veff |C filt = 60 aF
Hal f-wave Io = 180 mA Rt = 0 Ohm
rectifier
@
-
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BASE HEA
o G S T e A;i“ APPLICATIONS OPERATING CHARACTERISTICS
u30 Veontr = 70 -122.5 V Imax(V=122,5V)= 108 mA
Current Ireg = 100 mA max 260 V
regulator Imin(Ve 70V)=87 mA VET = nin 1m0 v
Current
regulator
Triode section
va s 170 v ) = 3 mA/V
vg = 1.85 v pil - 70
Vi« 28V Ia = 1 mA Ri = 0.054 MOhm
If« 0.1A m"c‘ﬂt
5 characteristics
UABC 80 Indirect va - 100 vV s = 1.3 mA/V
veg = 1. ¥ A - 70
Ia - 0.8 mA Ri = 0,054 MOhm
Diodes for
Triple Diode section
diode AM/FM, video
triode s andis For further data please
refer to type EABC 80
detection
B E B EENE R (FEFEEREENENEEERENERERNERE
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Va = 200 V s = 1.9 mA/vV
Rg2 = 0.044 MOhm Ri = 1.3  MOhm
Rk = 300 Ohms S (Vgl= -34V)= 19 mA/V
vel wr, =g ¥ Ri(Vgl= -34V)=>10 MObms
Ia = 6 mA Req = 9600 Ohms
Ig2 = 1.9 mA
va = 170 v s = 1.8 mA/V
VE e 12.6 V Rg2 = 0.044 MOhm Ri = 1.2  MoOhms
T 01 A H.F. or L.F. Rk = 300 Ohms S (Vel= -28V)= 18 pA/vV
Indirect amplifier velL = -2V Ri(Vgls -28V)=>10 MOhms
Ia = 5 mA Req = 9000 Ohms
Ig2 = 1.6 mA
UAF 41
va . 100 V 5 = 1.65 mA/V
REg2 = 0.044 MOhm Ri = 1 MOhm
Rk = 300 Ohms S (Vgl= -17V)= 16 pA/V
vel = 11" ¥ Ri(Vgl= -17V)=>10 MOhms
Ia = 2.8 mA Req = 7000 Ohms
Ig2 = 0.9 mA
Cagl < 0.002 pF
Vb = 170 v Ia = 0.58 mA
biode Ra = 0.2 Mohm | Ig2 = 0.18 mA
Variable Rg2 = 0.73 MOhm Vo
mu Rk = 2700 oOhms | Vi » 8
A.F. amplifier
pentode
Vb = 100 vV Ia = 0.34 mA
Ra = 0.2 MOhm 182 # 0.1 mA
= RE2 = 0.73 MOhm | Vo oy
© Rk = 2700 Ohms Vi ¥
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BASE HEATER
; |
YPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
va = 200 vV Ig2 = 1.5 mA
ves = 0 v s = 2 mA/V
Rg2 = 0.076 MOhm |Ri = MOhm
Rk = 310 oOhms |S (Vg= -34V) = 20 uA/v
Vel = -2 v Ri(Vgs -34V)=> 10 Ohms
Ia = 5 mA Req = 7500 Ohms
va - 170V Ig2 - 1.5 mA
VE = 12.6 V ve3 = [V s = 2 mA/V
If= 0.1A R.F. or L.F. Rg2 = 0.056 MOhm |Ri - 0.9  MOhm
UAF 42 ; 9 % tndirect amplifier Rk = 310 Ohms |S (Vg= -28V)= 20 MA/V
9y vegl = =3 v Ri(Vge -28V)=>10 MOhms
a ks Ia - 5 mA Req = 7500 Ohms
5 10y
Va = 100 vV Ig2 - 0.9 mA
ve3 = 0o v S - 1.7  mA/vV
Rg2 = 0,056 Mohms | Ri = 0.85 MOhm
Diode Rk = 310 Ohms |S (Vg= -16V) = 17 uA/V
Variable vel = =12 V Ri(Vg= -16V)=> 10 MOhms
mu Ia = 2.8 mA Req = 5800 Ohms
pentode
Cagl << 0.002 pF
Vb = 170 Vv Ia = 0.5 mA
A.F. amplifier Ra = 0.22 MOhm |Ig2 = 0.17 mA
Rg2 = 0.82 MOmm |Vo
Rk = 2700 omms |vi = 80
B E EE R ENEEEREFEENEENEEEEENFEEEEEEEE
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Vb = 100 V Ia = 0.29 mA
lIPF Ra = 0.22 MOhm | Ig2 = 0,09 mA
= A.F. amplifier Re2 = 0.82 MOhm [Vo
JRk = 2700 oms |Vi T
d -
UB 41 [y d Vf = 19V Detector Vd invp = max 420 V Vkf = max 330 V
 |1t= o0.1a AV.C., and 1d = max9 mA |Rfk = max 0,020 MOhm
Double 7 Indirect other purposes | Idp = max 54 mA
diode
Triode section
vVa = 170 Vv S = 1.65 mA/V
ve = =-1.55 V a1 . 70
Vi = 14V Typical Ia = 1.5 mA Ri = 0,042 MOhm
- If = 0.1 A| characteristics
UBC 41 g g Indirect Va = 100 Vv s = 1.4 mA/V
i Vg B -1 v L = 70
& Ia = 0.8 mA |Ri = 0.05 Mohm
f=f
Vb = 170 vV Ia = 0.28 mA
Ra = 0.22 MOhm |Vo
Double Rk = 5600 ohms |vi = 4
diode A.F. amplifier
triode Vb - 100 V Ia = 0.18 mA
Ra = 0,22 MOhm |[Vo
Rk = 5600 ohms |vi = 41
E (continued)
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Diode section
UBC 41
Detector, A.V.C. vd invp = max 350 V vik = max 150 V
(continued) and other Id = max 0.8 mA Rfk = max 0,02 MOhm
purposes Idp e max 5 mA
If = 14V For further data please refer to
UBC 81 If« 0.14 tyver Binc 81
Indirect

H Pentode section

va . 200 V 12 = 175 mA
vd = 0 v s o« 22 mav
RE2 - 0.068 MOhm |Ri = 1 MOhn
UBF 80 Rk = 205 Oms [ (Vels -31.5V)« 22 pA/V
vel = -2 Vv |Ri(Vels -31.5V)+>10 Mohms
VEe 17V Ia = 5 mA [Rea = 6200 Ohms
1f- o0.14] MF orLF
Double Indirect aplitigr va = 10V Iz = 175 m
o ve = o0 v |s o« 22 mav
et “Re2 = 0.047 MOMm |Ri = 0.9  YOhm
=5 Rk = 205 Ohms |S (Vgle -26.5V)= 22 A/V
LA vel = -2 vV |Ri(Vgls -26.5V)=>10 Mohns
Ia = 5 mA Req = 6200  Ohms
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va - 100 vV Ig2 = 1 mA
ves = 0 v s = 1.9 mA/vV

R.F. or I.F. Rg2 = 0.047 MOhm |Ri = 0.9 Mohm
amplifier Rk = 295 Ohms |S (Vgl= -15.5V)= 19 pA/vV
vel = =118 .V Ri(Vgle -15.5V)=>10 MOhms
Ia z 2.8 mA Req = 4600 Ohms
Cagl<< 0.0025 pF
Vb = 170V Ia = 0.56 mA
UBF 80
Ra = 0.22 MOhm |Ig2 s 0.2 mA
Rg2 = 0.68 MOhm |Vo
Rk = 2700 Ohms |Vi . 85
A.F, amplifier
Vb = 100 V Ia = 0.32 mA
Ra = 0.22 MOhm |Ig2 = 0.12 mA
Rg2 = 0.68 MOhm Yo
Rk = 2700 oOhms Vi 82
Diode section
Detector, A.V.C.
and vd invp = max 350 V Idp = max 5 mA
other purposes Id = max 0.8 mA Rfk = max 0.02 MOhm
Iy
w
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S BASE HEATER
T
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Pentode section
Va = Vg2 = 200 v 5 = 8.5 mA/V
Ia = 55 mA Ri = 0.02 MOhm
Ig2 = 11 mA Ra = 3500 Ohms
Rk = 175 Ohm Wo(d = 10%)= 5.2 W
Vel = -11.5 V Vi = T  Veff
Va = Vg2 = 185 V s = 8.8 mA/V
UBL 1 9 d
9% 2 . VE = 55 V Output Ia = 59 mA Ri = 0.023 MOhm
9% l1ee 014 amplifier Ig2 = 11.3 mA Ra = 3000 Ohms
d, Tndirect class A Rk = 140  Ohms Wo(d = 10%) = 5 W
T Vel = =10 V Vi = 7 Vveff
Double
diode Va = Vg2 = 100 V S = 7 mA/V
output Ia bl 28.5 mA Ri = 0.025 MOhm
pentode I1g2 = 5.25 mA Ra = 3000 Ohms
Rk = 145 Ohms Wo(d = 6.8%)= 1.05 W
Vel = -5 Vv vi = 3.3 veff
Diode section
Detector, A.V.C. | Please refer to type AB2| Vfk = max 150 V
and other purposes
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Pentode Isection
Va = Vg2 « 200 V s - 8 mA/V
Ia = 55 mA Ri = 0,025 MOhm
Ig2 = 9.5 mA Ra = 3500 Ohms
Rk - 200 Ohms Wo(d = 10%)=4.8 W
vel = ~-13 v vi = 6.2 Veff
Va = Vg2 = 180 v S = 9 mA/V
G RGOV et Ia. = 61 mA R = 0.022 MOhm
UBL 21 If« 0.1A amplifier Te2 = 10 mA Ra = 3000 Ohms
Indirect class A Rk = 140  Ohms Wo(d = 10%)=4.8 W
vel = -10 v vi = 6.2 Vveff
Va = Vg2 = 100 v 8 = 7.5 mA/V
Ia = 32.5 mA Ri = 0.025 MObm
Ig2 = 5.5 mA Ra = 3000 Ohms
Rk = 140 Ohms Wo(d = 10%)= 1.35 W
vel = =53 V vi = 3.8 Veff
Double
diode
°“Ip3t T Va = Vg2 = 200 V Ig2 max = 2 X 14 mA
pRntace Y t“p: Rk = 116 Ohms |Raa = 4000 Ohms
a:;ull?l;i n Iao =2x50 mA Wo(d = 3.9%)= 12.5 W
;’ ‘s :B Tamax = 2 x 56 mA s 12 veft
et Ig200 = 2 x 7.8 mA
E (continued)

)
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BASE HEATER
P
TYPE CONNECTIONS BATA APPLICATIONS OPERATING CHARACTERISTICS
va = Vg2 = 100 V Ig2 max = 2 X 5 MmA
Rk = 170  Ohms Raa = 5500 Ohms
Jao = 2 x 17.5 mA Wo(d =4 %) =2.2W
Ia max=2 x 19.6 mA Vi = 6.2 Veff
UBL 21 1g20 = 2 x 2.8 mA
Diode section
(continued)
Detector, A.V.C. Please refer to type AB2| Vfk = max 150 v
and other purposes
Va = 200 V s = 6.4 mA/V
Ve = -1 v n = 66
Ia = 11.5 mA Ri = 0.0103  MOhm
Vi = 9.5V Va = 170 Vv S = 5.5 mA/V
uc 92 If« 014 Typical ve = -1V n - 66
Indirect characteristics 1y, . g5 m Ri = 0.012 MOm
va = 100 Vv S = 3.5 mA
Grounded Vg a 1y n 3 58
grid ) AR 3 ma Ri = 0.0165 Mohm
triode
for U.H.F. cag = 1.5 DF
@ (¢ Qe 6 ¢ 0 00 ¢ ¢ ¢ 0 00 C0C OEC OGO O ¢
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Va = 200 V s 5.8 mA/V
ve = -2.1 Vv » 48
Ia = 10 mA
) va " 1700 W s 6.2 mA/V
bpteal V& = -L5 V n 50
characteristics Ia L 10 8
Va = 100 v S 4.6 mA/V
Ve = -1.1 V " 50
Ia = 4.5 mA
VE = 26V Vb LI i R ve -2 v
UCC 85 1fe 0,14 RF. amplifier va = 160 V 8 4.5 mA/V
Indirect (system a, g, k) Ia - 6 mA Ri 10500  Ohms
Vb = 200 Vv Ia 5.2 mA
Ra = 8200 Ohms Sc 2.3  mA/V
Reg £ S 1 Mohm Ri 15000 Ohms
selfoscillating | Vosc = 2.8 Veff
mixer
v 4 e ] ¥ = 170 v Ia 4.8 mA
Double (estem 8,8k ) fps o w00 oms |sc 2.2 mA/V
triode Rg = 1 Mohm | Ri 16000  Ohms
Vosc = 2.8 Veff
Vb = 100 vV Ia 2.2 mA
Ra = 47000 Ohms Sc 1.7 mA/V
Re = 1 MOhm Ri 20000 Ohms
o Vosc = 1.8 Veff
5
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
%9 g,
UCH 4 & % fve. 20V
kg a |12« 014 See U C H 21
Rpdade T Indirect
heptode
Va = 200 Vv IgT + g3 = 190 WA
Ia = 3.5 mA vel = =2 W
Rg2 + g4 = 0.0155 MOhm Sc = 750  wA/V
Ig2 + g4 = 6.5 mA Ri - 1 MOhm
RaT = 0.02 MOhm Sc(Vgl= -28V)=7.5 uA/v
IaT = 4.1 mA Ri(Vgl= -28V)=>10 MOhms
ReT + g3 = 0.05 MOhm Req = 0,055 MOhm
UCH 21 VE = 2 V RK = 150  Ohms
if = 0.1 Al Frequency
Indirect changer
Va = 100 V IgT + g3 = 95 QA
Ia = 1.5 mA vel = -1 v
Rg2 + g4 = 0,0155 MOhm sc = 580 uA/V
Ig2 + g4 = 3 mA Ri = 1 MOhm
Triode RaT = 0,020 MOhm Sc(Vgl= -14V)=5.8 paA/v
heptode ReT + g3 = 0.05 MOhm Ri(Vgl= -14V)=>10 MOhms
Rk = 150 Ohms Req = 0.04 MOhms
@ ¢ @ 0@ ¢ ¢ ¢ e ¢ 00 ¢ ¢ ¢ C ¢ ¢ ¢ ¢
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Heptode section

Va = 200 v s =z 2.2 mA/vV
Vgl = 0 v Ri = 0.7 MOhm
Rg2 + g4= 0.03 MOhm S (Vgl= -28V)= 22A/V
Ig2+ g4 = 3.5 mA Ri(Vgl= -28V)> 10 MOhms
Ia = 5.2 mA Req = 9000 Ohms

I.F. amplifier
Va = 100 y s = 2 mA/vV
vgd = 0 v Ri = 0.7 MOhm
Rg2 + g4 =0.03  MOhm | § (Vgi= -15V)= 20mA/V
Ig2+ g4¢= 19 mA Ri(Vgl= -15V) > 10 MOhms
Ia = 2.6 mA Req = 4900 Ohms

H 21
uc Cagl< 0.002 pF
Triode section
Typical Va = 100 A S = 3.2 mA/ v

characteristics Vg = 0 =¥ o 19
Ia = 12 mA
Vb = 200 v Ia = _——0.8 mA
Ra = 0.2 MOhm Vo
Ve = 3 W Vi o= 10

A.F. amplifier
Yb = 100 v Ia = 0.37 mA
Ra = 0.2 MOhm Vo
ve = -1 v Vi ® 0

)
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
va = 200 ) RaT = 0.02 MOhm
Ri = 0.022 MOhm* IaT = 4.6 mA
R2 = 0.047 MOhm* | Vgl = -2.2 v
Rk = 225 Ohms |Sc = 500 AV
Ja = 3 mA 8L = 1 MOhm
UCH 41 Ig2+ g4 = 2.1 mA S(-:(Vg1= -27V) = 5 aA/v
ReT + g3 =0.02 MOhm Ri(Vglz -27V) > 5 MOhms
IgT + g3 = 360 AMA Req = 0.220 MOhm
Va = 170 v RaT = 0.01 MOhm
R1 = 0.022 MOhm* | IaT = 4.9 mA
R2 = 0.047 MOhm* | Vgl = -1.8 L4
9d3 929 | Vi= 14V Rk = 200 Omms |sc = 450 AV
o g, |1t: 014 CrepEny; Ta = 22 m Ri = L2  MOhms
" changer
i " Indirect Ig2+ g4 s L9 mA Sc(Vgl= -22V)= 4.5 MA/V
Triode =7 ReT + g3 = 0.02 MOhm Ri(Vgl= -22V) > 5 MOhms
hexode IgT + g3 = 320 MA Req = 0.145 MOhm
Va = 100 v RaT = 0.01 MOhm
R1 = 0.022 MOhm* Ial = 2.8 mA
R2 = 0.047 MOhm* vel = -1 v
Rk = 200 Ohms sc = 320 LAV
Ia = i mA Ri = 1.4 MOhms
Ig2 + gd= 1 mA Sc(Vgls -14V)= 3.2 uA/V
ReT + g3 =0,02 MOhm Ri(Vglz -14V)> 5 MOhms
IgT + g3 = 200 NA Req = 0.115 MOhm
Cagl < 0.1 pF
© ( @0 € ¢ @ ( @ @ ¢ 00 00O OECE ¢ FC©® ¢ ¢
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Va = 200 v RaT = 0.022 MOhm
R1 = 0.018 MOhm* | 1aT = 5.5 mA

R2 = 0. 027 MOhm* | Vgl = -2 v

Rk = 180  oOmms | Se¢ - 750 AV
Ia = 3 mA Ri = >1 MOhm
Ig2+ g4 = 3 mA Sc(Vgl= -27.5V)=7.5,mA/V

ReT + g3=0.022 MOhm Ri(Vglz= -27.5V) >5 MOhms
IeT + g3 = 350 MA Req = 0. 075 MOhm

UCH 42 Va = 170 v RaT = 0.01 MOhm
R1 = 0.018 MOhm* IaT = 6.5 mA
R2 = 0. 027 MOhm* Vgl = -1.85 v
Vi = My Frequency Rk = 180 Ohms Sc = 670 SAV
s 020 changer Ia = 2.1 mA Bt e >1  MOhm
Ll Ie2+ gd = 2.6 mA Sc(Vgls -25V)= 6.7 MA/V
RgT + g3=0.022 MOhm Ri(Vgl= -25V) > 5 MOhms
IgT + g3 = 350 NMA Req = 0.065 MOhm
Triode
nexode va = 100 v RaT = 0.0l  Mohm
R1 = 0.018 MOhm* IaT = 3.4 mA
R2 = 0.027 MOhm* | Vgl = =1 v
Rk = 180 omms [sc = 530 AV
Ie. = 1.2 mA Rl = b T | MOhm
Ig2+ gd4= 1.46 mA Sc(vgl= -13.5V)= 5.3 V
ReT + g3:0.022 MOhm Ri(Vgl= -13.5V) > 5MOhms
IgT + g3 = 175 _MA Req = 0.06 MOhm

181

* R1 between + Vf and screen grids, R2 between screen grids and chassis
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TYPE & ONN"E‘éf, = ”::;i“ APPLICATIONS OPERATING CHARACTERISTICS
Va = 170 V IaT - 4.5 mA
Re2'+ g4 = 12 kohms | TeT + g3 - 200 pA
UCH 81 VE- 19V RaT = 15 kohms | sc - 725 pA/V
If = 0.1A Frequency ReT + g3 = 47 kOhms | Ri - 0.9 Mohm
ey Indirect changer vet = -2V Sc(Vel= -24V)s7,25 pA/V
i Ia - 29 mA Ri(Vel- -24V)> 3 MOhms
Ig2+eg4- 6 mA Req - 70  kohms
Cagl < 0.006 pF
Triode section
va - 200 V s = 2.1 mANV
Typical veg . -2 v Ri = 0.03 Mohm
VE = 60 V characteristics ia - 2 mA n - 65
UCL 11 If= OiVA
Indirect Tetrode section
Va = Ve2 = 200 V Ri = 0.018 MOhm
Triode Output Vel = -85 V Ra = 4500 Ohms
output amplifier Ia . 45 mA Wo(d = 10%) =4 W
tetrode class A 12 = 6 mA Vi . 5  Veff
s “ 9 mA/V
va = 200 V Ie2 = 17 mA
UF 9 ves = 0o v s = 2.2 mANV
Cow IOV e Re2 = 0.06 MOhm |Ri = 1.2 Mohms
Variable - 0 Al ifier R = 325 oOmms |5 (Vele -32V)x 22 pA/V.
% Indirect Vet = -2.5 V Ri(Vgl= -32V) 10 MOhms
Ia = 6 mA
e @ ¢ © @ @ © € ¢ @ @ e 6 ¢ e © ¢ ¢ ¢ ¢
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va 100V Ig2 = 0.85 mA
ve3 0 v S = 2  mA/V

R.F. or LF. ::2 oégg ';g:"' K et vl Wohm
amplifier s | S (Vels -16.5V)= 20 mA/V
vel -1.3 Vv Ri(Vgl= '~16.5V)> 10MOhnms
Ia 3.2 mA
Cagl < 0.002 pF
UFr 9
Vb 200 V Ia = 0.65 mA
Ra 0.2 Mohm | Tg2 = 0.17 mA
Rg2 0.8 Mohm | Vo
RK 2500 Ohms | vi . 88
A.F. amplifier
Vb 100 Vv Ia = 0.33 mA
Ra 0.2 MOhm | Ig2 = 0.08 mA
R82 0.8 Mohm | Vo
Rk 2500 Obms | Vi =Tl
Va 200 V Ig2 = 1.7 mA
UF 21 Tos. 5589 ve3 0o v s = 2.2 mA/V
Ife 0.14A R.F. or I.F. RE2 0.06 Mohm | Ri s 1 MOhm
Variable Tidisact amplifier Rk 325 oOhms | S (Vel= -37V)= 22 mA/V
mu vel -2.5 V Ri(Vgl= -37V)=>10 MOhms
pentode Ia 6 mA
61“: (continued)
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BASE

HEATER

TING CHARACTERISTICS
TYPE IR e P oy APPLICATIONS OPERATING C
va 100 v Ig2 = 0.85 mA
ve3 0o v s . 2 mA/vV
: h i # h
Rk, O s 252 Oagz gg . Zl 7 9V ' 0 Mo/r\l;
amplifier ms _( Ble. 2V R0 04
vel -3V Ri(Vgl= -19V)=>10 MOhms
Ia 3.2 mA
UF 21 Cagl <0.002 DF
(continued) -
Vb 200 v Ia = 0.65 mA
Ra 0.2  MOhm 182 = 0.17T mA
RE2 0.8 Mohm | Vo
Rk 2500 Ohms | Vi . 88
A.F. amplifier
Vb 100 v Ia = 0.33 mA
Ra 0.2  MOhm 182 = 0.08 mA
RE2 0.8 Mohm | Vo
Rk 2500 Ohms | Vi X 82
va 200 V s = 2.3 ma/v
0.04 MOhm |Ri = MOhm
UF 41 - =
ic g |VE= 126V] g p or1r |RK 325 Ohms | S (Vele -34V)= 23 MA/V
variable a g [T OLBL anpiifier vel -3 v Ri(Vels -34V) >10 MOhms
mu T AucEinecs Ia 7.2 mA Req = 17000 Ohms
pentode Te2 2.1 mA
@ © 00 € 0@ © €@ @ @ ¢ @ e 000 €@ @ ¢©¢ ¢ ¢
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Va = 170 V s = 2.2 mA/V
Re2 = 0.04 Mohm |Ri = 1 Mohm
Rk g 325 Ohms S (Vegl= -28V)= 22 nA/V
vel = -2.5 V Ri(Vgl= -28V)s 10 MOhms
UF 41 ;:2 : ] 72‘ :2 Req = 6500 Ohms
VE= 12.6 V i
s 0.1 R.F. or I.F.
Indirect amplifier
va = 100 V s = 1.9 mA/V
Rg2 = 0.04 MOhm |Ri = 0.8 MOhm
Variable RK = 325 oOhms |S (Vgls -17V)= 19 pA/V
mu vel = -1.4 V Ri(Vgl= -17V) 10 MOhms
pentode Ia = 3.3 mA Req = 5500 Ohms
12 = 1 mA
Cag £ 0,002 pF
va = 170 Vv Is2 = 2.8 mA
5 VE = 21V ) ve3 = [ S = 8 mA/V
UF42 | - 29 If« 0.1A Wlde.b{md ve2 = 170V Ri = 0.3 MOhm
@ . Indirect amplifier vel = -2V Req = 1060 Ohms
BNk Ia = 10 mA £ = 100 Mc/s
Pentode P
cagl< 0.006 pF
ik
&




¢t

e | ONSQSEI - ”;:Ii“ APPLICATIONS OPERATING CHARACTERISTICS
va = 170 V Ig2 = 3.5 m
ves = 0o v s = 6.3 mA/V
Re2 = 0.01 MOhm [Ri = 0.3 MOhm
Rk = 105 Ohms | S (Vgle -19V)= 63 MA/V
velr = 2 v Req = 1800 Ohms
UF 43 9 g, VEe 2V Ia = 15 mA
s % e o.1al BF orLE
.k Indirect emplatier
T va = 100 V Ig2 = 2.5 mA
Variable Ve3 = 0o v s = 5.8 mA/V
mu Rg2 = 0.01 Mohm |Ri = 0.3 Mohm
pentode Rk - 105 Ohms |S (Vgl= -11V)= 58 nA/V
vel = 105 V Rea = 1500 Ohms
Ia = 1.5 mA
cagl<. 0.006 DF
o B Va = Vg2 = 170 V g2 =« 2.5 mA
UF 80 e 0.14al ®F erLE vgs = 0o v s = 7.4 mA/V
lndire;:t amplifier Vel = -2 Vv Ri = 0.4 MOhm
Ia = 10 mA Req = 1000 Ohms
Pentode
L E B N N NN NNENENNENENNENEEEEIXEEER R EER
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va = 200 V 182 = 3.1 mA
ves = 0 Wi |8 = 6.15 mA/V

UF 85 ¢4 Vi« 19¥ Wide RE2 = 27 kohms [Ri = 0.3 MOhm
If- 0.14 band Rk = 160 Ohms |§ (Vel= -28V)= 61.5 A/V
variable Indirect amplifier vgl = -2.3 V Ri(Vgl= -28V)> 5 MOhms
mu Ia = 11.4 mA Req s 1500 Ohms
pentode
cagl< 0.007 PF
va = 170V Vel = -1 v
vgz = 100 V g2 = 4.4 mA
X “:m‘ﬂx ves = 0 v s - 4.4 mANV
chaructoristies |iye.. . 13 wmA- |Ri - = 0,3 --MOnM
Cagl = <0,002 pF
UF 89 Pt va Vb= 200 V I = 1.1 mA
P a e ves = 0o v 122 = 3.8 mA
e SO R RE2 = 0.024 MOhm |sS = 3.85 mA/V
9 9 amplifier
~—"5 Rk = 130 Ohm |[S (Vel= -20V)= 0.16 mA/V
VE= 12.6 V vgl = -1.95 V Req = 4200 Ohms
If= 0.1A
: Indirect Vb L] 170« % Rel = 1 MOhm
V“;:ble Ra = 0.22 MOhm |Ia ° = 0.63 MOhm
htod A.F. amplifier Rg2 = 0.62 MOhm |Ig2 = 0.20 mA
T RE = 1800 Ohm |Vo

LST

(continued)!

e ox 95
Vo (d = 1.1%)= 8 Veff




8ST

BASE
TYPE CONNECTIONS Hg::i“ APPLICATIONS OPERATING CHARACTERISTICS
Vb - 170 Vv Rel - 10  MOhms
Ra = 0.1 MOhm Ia = 1 mA
UF 89
A.F. amplifier Rg2 = 0.47 MOhm Ig2 = 0.33 mA
Rk = 0 Ohm Vo
ﬁ = 135
(continued) Vo (d = 2.15%)= 8 Veff
Va - Vg2 170 v Ri = 0.02 MOhm
vel - 10.4 V Ra = 3000 Ohms
Ia = 53 mA Wo(d = 10%)= 4.25 W
Teg2 = 10 mA vi - 6 Veff
S = 9.5 mA/V
uL Va « Vg2 110 Vv Ri = 0.018 MOhm
4 VE = 45 vV Output Vgl = =-6.4 V Ra = 3000 Ohms
g v amplifier Ia = 32 mA Wo(d = 10%)= 1.7 W
Indirect class A Te2 = mA vi = 4.2 Veff
s = 8.5 mA/V
Va = Vg2 100 V Ri « 0.018 MOhm
Output vel = =57 V Ra = 3000 Ohms
pentode Ia = 29 mA Wo(d = 10%)= 1.35 W
1g2 = 5.5 mA vi = 38.75 Veff
S 2 8 mA/Y.
@ ¢ @00 O ¢ ¢ ® & @ ¢ 0 00000 ¢ ¢ ¢
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Va = Vg2 = 170 V Ig2o = 2 x 8.8 mA
Rk = 100  Ohms Ig2 max = 2 X 16.5 mA
Raa = 4000 Ohms wWo(d = 4% =9 W
Iao = 2 x 44 mA Vi = 9.3 Vetff
UL 41 Pusspti Ta max = 2 x 49 mA
amplifier
SlaEs A B Va = Vg2 = 100 V Ig20 = 2 x 4/6 mA
Rk = 100  Ohms Ig2 max = 2 X 6.8 mA
Raa = 4000 Ohms Wo(d = 3.5%)= 2.2 W
Iao =2x24 mA Vi = 4,6 Vveff
Ja max = 2 x 27 mA
Vaop = 3000 V* vel = =13,56 ¥V
UL 44 OB Vi= 45V va*t = 175V Ia = 28.5 mA
i e o |1f= 0.14 Typical ves = 0 v Ie2 = 47 m
bane A Indirect | cheracteristios | ygp . 75 s - 7 mANV
base ~1 * i
output Max pulse time 15% of a cycle with a
pentode maximum of 15 u sec.
Va = Vg2 = 165 V Ig2 = 4.5 mA
Vgl = =12 ¥ s = 10.5 mA/V
Ia = 73 mA Ri = 0,02  MOhm
UL 84 vi= 45V
If= 0.14 Typical
Indirect | charscterirbics | yu . ygy - 100 v Ie2 = 2.8 mA
Birtpit Vel = it GRS | ] = 9 mA/V
pentode Ia = 43 mA Ri = 0.02  MOhm
(continued)

6ST




091

BASE

HEATER

TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
1
Va = Vg2 = 165 V Ra = 2400 Ohms
Vel = =12 'V Wo(d = 10%)= 5.6 W
Ia - 13 mA Vi = 6.5 Veff
UL 84
VE« 45V output Iz ~ 45 m
If = 0,1A amplifier
(continued) Indirect class A Va = Vg2 = 100 V Ra . 2400 Ohms
Vel = L AR Wo(d = 10%)= 1.9 W
Ia = 43 mA Vi = 4 Veff
Ig2 = 2.8 mA
Vb s Vl= 200 V Vg= 0 V(o< 1= o< 2-90%)
UM 4 . Ral = Ra2 = 1 MOhm | Vs -4.2V(oc1 = min)
Vf = 12.6 V : I1(Veg = 0 V)= 1.4 mA Vg= -12.5V(e<2 = min)
2,0, .0, 12.6 Tuning o<
1n£lilgei|€gr g’ 1 - b indicator
aith T Indirsct Vb e VL= 100 V VEs 0 V(o< 1= o< 2-90°)
two Ral = Ra2 = 1 MOhm Vg= ~2.5V(e< 1 = min)
onsitivitien I1(Vg = 0 V)= 0.4 mA Vg= -8 V(o< 2 = min)
UM 34 g !
B 2,0, Vf = 12.6 V
 Tuning O T2l 1r e 0,14 Tuning For further data please
indicator i Indirect indicator refer to type UM 4
with kg
two
Bensitivities|
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Vb=Vl= 200 V I1(Vge - 1V)=5.7 mA
Ra = 0.5 MOhm |Il(Ves -14V)=7.0 mA
RE = 3 Mohm | Ia(Vgs - 1V)=0.35 mA
Ve = -1 V(d-4°) | Ia(Ve= ~14V)=0.01 mA
\ = -14 V(d-50°)
UM 80 S Vb=vls 170 V I1(Vg= - 1V)=4.5 mA
ic Vis 19V ) Ra = 0.5 Mohm |Il(Ves -12V)=5.7 mA
i o |If= 0.14 Aty RE = 3 MOhm |Ia(Ves - 1V)=0.3 mA
) i Indicator tndieator Ve = -1 V(d-5°) | Ia(Vee -12V) =0.01 mA
Ll Vg = -12 V(d-50%)
Vb=vVl= 100 V I1(Vgs -1V)=2.1 WA
Tuning Ra = 0.5 MOhm |Il(Vegs -TV)=2.5 mA
indicator Rg = 3 MOhm |Ia(Vegs -1V)=0.18 mA
veg = -1v(d-8%) | Ia(ve= -7v)=0.01 mA
ve = -7V(d-50°)
C filt = 60 pF
Vtr = max 250 Veff Rt = min 175 Ohns
Uy1N 2 Ve 50V Half-wave Io -= max 140 mA c filt = 32 AF
k If= 0.1A rectifier Vfkp = 550 V Rt = min 125 Ohms
f fHairecs C =max 60 MF C filt = 16  AF
Half-wave Rt =min 75  Ohms
rectifier
(continued)
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BASE HEATER
ACTERISTICS
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTER
C filt = 60 uF
Rt = min 100 Ohms
Uy 1inN VER o S0 LT0% Y Cfilt = 32 aF
Ic; = max 140 mA Rt = min 75 Ohms
Vfkp = 500 V
(continued) CIALE m. A0 1
VI = 50 V Half-wave Rt = min 30 Ohms
If = 0.1A A
" rectifier
Indirect vtr = 127 vV c filt = 60 uF
Io = max 140 mA Rt = 0 Ohm
Vikp = 500 V
uy i1 VE= B0V Half-wave For further data please
If = 0.1A rectifier refer to type U Y I N
Indirect
Half-wave
rectifier
a
uy 21 .
8l V= 50V . For further data please
If = 0.1A Rectifier refer to type U Y I N
Half-wave f Indirect
rectifier
@ ¢ @ 00 © @ ( "N EKE EEXE XN XX X EEKKXK




HENNEEEIEAEEEE LI EEEREEE N & ) O @ @ ®
Vtr = max 250 Veff C filt = max 50 uF
Io =max 100 mA Rt = min 210 Ohms
Vfkp =max 550 V
ic
uy 41 e VEs 31V vtr = 220 Veff C filt = max 50 uF
o L If= 0.1A Rectifier Io =max 100 mA Rt = min 160 Ohms
~t Indirect Vfkp = max 550 v
Hilt-iweve Vtr = 127  Veff C filt = max 50 uF
vectifior Io = max 100 mA Rt = 0 Ohm
Vfkp = max 550 V
1c
uy 42 ic
i ’ Please refer to type U Y 41
Half-wave e
rectifier
vtr = 250 veff C filt = 60 uF
Io = 180 mA Rt = 125  Ohms
uy 82 R VEs 55V Vo = 195 v
k he, If s 0.1A Rectifier
L e Vtr = 220 Veff |Cfilt= 60 pF
Half-wave o Io = 180 mA Rt = 65 Ohms
rectifier Vo = 195 Vv
;' (continued)
w
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
vtr ] 127  Veff C filt = 60 uF
UY 82 Rectifier Io = 180 mA Rt a 0 Ohm
Vo = 127V
(continued)
vtr = 250 Veff C filt = 100 wF
Io ] 110 mA Rt = 100  Ohms
Vo ® 245 V
uy 85 g
f VE= 38V vtr = 220 Veff | c filt = 100 uF
If = 0.1A Rectifier Io = 110 mA Rt = 90  Ohms
Indirect Vo = 215 V
Half-wave vtr = 127  Veff C filt = 100 uF
rectifier Io » 110 mA Rt = 0 Ohm
Vo = 135 Vv
Vtr = max 2 x 500 Veff
3 VE = 4V Io max 120 mA oo & .
e = max
1561 £ QA Reobifier Vr - max 2 x.400 Veff \py . win gy mo guhms
f Direct Io -max 140 mA -
- C filt = 32 AF
Full-wave Vtr = max 2 x 300 Veff Rt = min 2 x 50 Ohms
rectifier Io = max 160 mA
N ENENNNEKX @ @ @ ¢ e oGO e e ¢ ¢
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a
1805 vE: 4
f If - 1 Rectifier For further data please
Full-wave - Direct refer to Lype A'Z 1
rectifier
a Vtr = max 800 Veff
1832 Ve 4 Io = max 100 mA ’
e ey - C filt max 12 uF
f E ik L8 Rectifier Vtr - max 700 Veff |Rt min 200 Ohms
Hal f-wave R Io - max 120 mA
rectifier
1875 & vE: 4 Vtr = max 5000 Veff :
. 2.3 Rectifier Vinv - max14000 V Cifilt = My 0.04R
Hal fovave L Direct Io = max 5 mA Rt min 0.01 MChn
rectifier
187
1876 VE = 4 Vtr = 850 Veff
" .
If- 0.3 Rectifier V inv = max 3500 V G Tt = max O.pub
Half-wave Direct Io =-max 5 mA Rt 0-Gh
rectifier f
1877 & Ve 4 Vtr = max 5000 Veff )
{ f« |1t = 0.65 Rectifier Vinv - max15000 V. ¢ Tt = fmAx. 0.5 MR
Hal f-wave Indirect Io - max 3 mA Rt 0-02: Nobm
rectifier
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BASE HEATER
TYPE CoaMeTONS e APPLICATIONS OPERATING CHARACTERISTICS
a
1878 & VE: 4V
If= 0.7 A Rectifier Vtr = max 10500 Veff Io = max 2 mA
Hal f-wave %f.k Indirect
rectifier !
va = 500 v Ri = 2000 Ohms
ve - -68 v Ra = 0.0115  MOhm
I8 = 24 mA Wo(d=5% =53W
B i 3 mMV |Vi = 46  Veff
Vf = 4V Jutput n 2 6
If= 1A amplifier :
4613 a Direct clads A Va = 250 v R = 1700 Ohms
Ve - =22 ¥ Ra = 1600  Ohms
f f IR s 48 mA Wo(d=5% = L5 W
= £ = 3.5 WAV Vi - 145  veff
M= 6
Output — :/,a = 500 v Ja max = 2 x 37.5 mA
S s C -0 v Wo(d=1% = 15 W
output Raa = 0.012  Mohm [Vi = 48 veff
amplifier class B Iao = 2 x 20 nA
" va = 200 vV - 9
4614 VE: 4V output vg - -6V Ra = 0.027  MOhm
f@f If= 1V amplifier Ia = 12 mA Wo = 0.22 W
OuERut o Indirect class A 5 = L3 mAV [Vi = 105  Veff
triode » 8 Ri = 7000  Ohms
@0 0¢CO0C¢C 0 OGO OOECECEEOCOC C® C 0 0 ¢ ¢ ¢ ¢
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Va = 800 v Ri = 3000 Ohms
Output Ve = -90 v Ra = 0.011 MOhm
amplifier Ia - 35  mA Wo(d=5% =9 W
class A 8 = 2.3 mA/V Vi o= 60  Veff
V. 4
4624 Va = 800 v Ia max = 2 x 44 mA
Vi= 7.2V Push-pull Rk = 1100 Ohms Wo(d = 1.1 %=25 W
g a It- L1A class A B Raa = 0.015 MOhm vi = 63 Veff
Direct Iao = 2 x 40 mA
Output ¥R = 800 v Iamax = 2 x 59 mA
triode Push-pull \3 -2 v |Wo(d = 1.1% =30W
clasa B Raa = 0.01 MOhm [vi - 60  Veff
Jao = 2x 30 mA
Va = 200 v Ig2 = L2 mA
4636 O & ;ltf ) ‘: X Typical ve2 = 100 v 5 = 2.3 mv
1 f e characteristics | '8l = wd RL = 22 4 Whms
Pentode Ia = 3 mA
kmgyg,
Cagl < 0,006 pF
4641 Push-pull va = 1000 \'s Jamax = 2 x 28 mA
) VE: 4V output Rk = 1700  Ohms |Wo(d = 4.5%) = 29 W
iz |31A amplifier Raa = 0.035 MOhm (Vi = 58 Veff
Direct class A B Iao = 2x25 mA
Output 9 2
triode
- (continued)
o

)
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BASE HEATER
HARACTERISTICS
TYPE CONNECTIONS DATA APPLICATIONS OPERATING ClI CTERISTIC
Va = 1500 v Jamax = 2 x 41 mA
Ve = -144 V Wo(d = 1.9%)= 68 W
Raa =  0.04  Mobm |Vi = 105  Veff
Push-pull Jao = 2 x 10 mA
4641 class B Va = 1000 \ Jamax = 2 x 45 mA
Ve = -93 v Wo(d = 2.4%) = 41 W
Raa 3 20 kOhm Vi = 65 Veff
(continued) Jao = 2x 10 mA
4646 ’ Yos. Ay o Vtrs max 1000  Veff |Rt = min 200  Ohms
if =. 1.3 A Rectifier Io = max 75 mA C = max 12 NF
Half-wave a Direct
rectifier
Va 550 8 = 3.2 mA/V
ve2 = 200 v Ri = 0.030  MOm
Vel = .30 v Ra = 0.012  Mohm
Rk = 650  Ohms |Wo(d = 10%) = 12 W
4650 Ia = 45 mA vi = 15.5 Veff
VE = 4V Output Ige = 1.4 mA
My, 24 amlitier Va = Vg2 = 300 V s = 3.9 mwv
Direct class, A Vel = -40 v Ri =  0.02  Momm
Output Rk = 455 oOhms |Ra = 3600  Ohms
paiots W 2 83  mA Wo(d = 10%)= 10.3 W
182 = 4.6 mA Vi s 20  Veff
@ @ ¢ @0 ¢ ¢ ¢ « Q@ @ ¢ @ @ ¢ 0 ¢ ¢ ¢ ¢
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Va = 550 ¥ Ig20 = 2 x 0.8 mA
Push-pull veg2 = 250 v Ig2 max = 2 x 7.4 mA
output Rk = 445 Ohms Wo(d = 4.3%) = 41 W
amplifier Raa s 0.012 MOhm vi = 37 Veff
4650 class A B Tao = 2x45 mA
Ia max= 2 x 53 mA
Va = Vg2 = 300 \'4 Ig20 = 2 x 0.4 mA
Pash-pall Vel = 63V Ig2 max = 2 x 14.37A
outpuy Raa = 4500  Ohms |Wo(d = 4.5%) = 26.5 W
amplitier Iao = 2x15 mA Vi 2 46 veff
class B Ta max = 2 x 72.5 mA
4652 = vE: 4V
e Zad Rectifier For further data please
Full-wave . refer to type A X 1
rectifier o birect
fod - va = 250 v 5 = 8.5  mA/V
4654 K 9s Vg3 = 0 \ Ri = 0.022 MOhm
f, VE- 6.3V Jetunt ve2 = 215V Ra = 3500  Ohms
output —k If = 1.35 A amplifier Rk = 175 Ohms |Wo(d = 11.4%) = 9.2 W
pentode Indirect class A 72 mA Vi = 1L5 Veff
u s
Ig2 = 8 mA
4654 P 9
k,m

(continued)

)



ULl

i, AR P (ol g APPLICATIONS OPERATING CHARACTERISTICS
Vb 35 v Ta max = 2 x 66.5 mA
K Push-pull Re2 500 Ohms | Ig20 = 2x 6.5mA
outpns ve3 0 v Ig2 max= 2 x 15.5 mA
4654 amplifier Rk 195  Ohms | Wo(d = 3.5%) = 26 W
P class fuB Iso - 2x53 mA Vi o= 225  Veff
(continued) Vb 375 v Iamax = 2 x 79 mA
Push-pull Re2 500 Ohms | Ig2 = 2x 2.2 mA
ofiggak ve3 0o v Ie2 max= 2 x 17 mA
amplifier vel -32 v Wo(d = 2.5%) = 35 W
olass AR Iso = 2x20 mA Vi = 22.4  Veff
a
VEs 4V va 200 v 8kt =4 2 BT o HALY
4657 i Ifr= 1a Tycal Vg -15 v A= 99
) Indirect | characteristics |y, 1 mA Ri = 0.045  MOhm
km g
Triode
4662 :
Tuning Va 150 - 170 Vv Ia = max 2 mA
Neon 2h indicator Iah = 40 - 50 A
tuning
indicator 'y
Q¢ e @ @ ¢ ¢ ¢ ® @ @ ¢ @ 0 ¢80 ¢ ¢ ¢ ¢
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Va = 375 v Ig2p =, 2x3.5 mA
Push-pull Vg2 = 250 v Ig2 pax = 2 x4 mA
R Rk = 540 Ohms | Wo(dt x 5.2%) = 14 W
NI Raa = 0.015 MOhm | Vi = 25  Veff
Jao = 2x24 mA
9. class A B
4682 99' y Tamax = 2 x 29 WA
a
VEe 4V
Tk lIte 1A va = 315V Ig20 = 2 x 3 mA
Indirect Push-pull ve2 - 250 v Ig2 max = 2 x 5.5 mA
output: Vel =  -82° ¥ Wo(d = 1.5%) = 19 W
it it a“;hfler Raa = 9000 Ohms | Vi = 22 veff
et oss cias8p Iao = 2x20 mA
Jamax = 2 x 45 mA
Push-pull Va = 350 v Iamax = 2 x 46 mA
out put Rk = 850 Ohms | Wo(d = 2.3%) = 15.6 W
4683 amplifier Raa = 8000 Ohms Yi. = 51 Veff
class A B Tao = 2 x 43 mA
9 0
i Vim 4V Push-pull va = 350 Vv Tamax = 2 X 70 mA
utiiit If = 0.95 A output Ve = 5 v Wo(d = 2.1%) = 20 W
ok pirecy amplifier Raa = 5000 Omms | Vi = 49 Veff
class B Jao = 2x 3 mA

1Lt
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BASE HEATER
P! TERISTICS
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARAC IC!
4686 9 i Vakp = 300 v varc =z 17 v
s Vs EY H.F. tine Vagp = 350 v Vik = 00 v
Gas-filled If= 1.2A base Ta = max 3 nA F = max 50 ke/s
triode Indirect oscillator Tap = max 300 A
Va = 375 v Ig20 = 2 x5 mA
4688 9__ % Push-pull Vg2 = 215 v Ig2 maxs 2 X 9  mA
" Vi 4V output RK = 165  Ohms | Wo(d = 2.3%) = 28.5 W
4 dfs 28 amplifier Raa = 6500 Ohms |Vi = 16 Veff
Output fr 9 | Indirect class A B Iso = 2x48 mA
pentode Jamax = 2 x 62 mA
9, 9%
4689 K 'Q Push-pull
kg VE = 6.3V output t For further data please
Outpub ET Yl fim, idnd5 A
e 4! amplifier refer to type 4688
pentode 9% 9 Indirect
a RO TeC class AB
4689 P '
m kgy
S va = 500 v Rg min = 1000  Ohm/V
g .
4690 a VEz 4V H.F. time Vigu: = 00 v Rg = max 0.5  Mohm
, = LaA base 1% # 10 mA varc = 50 v
Indirect oscillator 3 150 Kk
Gas-filled h ks Iap 750 mA F max c/s
triode
BN E N NENNLMEEEENEEENEEEEREEEEEREEEREYR




)

€L1

D O 0 0 0 O ) O 0 99900090 O0O0OOC )P 20 00O
Va = 400 v Ig2 = 2.8 mA
Vg2 = 425 v S s 7 mA/V
vel = -15.6 v Ri ® 0.075 MOhm
Ia s 22 mA
Typical
characteristics Va = 375 v 12 = 2.5 mA
Vg2 = 250 v S % 8 mA/V
Vgl 3 1T v Ri s 0.070 MOhm
Ia = 24 mA
4694 " Vi: 6.3V
a@ = 0.9 A Va = 400 v Ig20 = 2x 2.8 mA
it a8 g, Indirect Push-pull ve2 = 425 v Ig2 max = 2 x 6.2 mA
output Ri = 315 Ohms Wo(d = 5%) = 13 W
Rentode amplifier Ta = 0.02 MOhm | Vi = 9 vetf
class A B Jao = 2 x 22 mA
Jamax = 2 x 25 mA
Va = 375 v Ia max = 2 x 30 mA
Vg2 = 250 v Ig20 = 2x 2.5 mA
Rk = 145 Ohms Ig2 max= 2x5 mA
Raa = 0.013  Mohm | Wo(d = 2.3%) = 12 W
Iao = 2x24 mA vi = 6.9 veff
g g, Va = Vg2 = 250 v Ri = 0.020 MOhm
4699 2 viz 6.3V Output Rk = 90 Ohms Ra = 3500 Ohms
If = 1A amplifier Ia = 12 mA Wo(d = 10%) = 8 W
Cutput #8%q, Indirect class A Ig2 = 8 mA vio= 5.3 Veff
Rgntode ontina s = 145 waV
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BASE HEATER
TYPE CONNECTIONS DATA APPLICATIONS OPERATING CHARACTERISTICS
Vb = 425 v Iamax = 2 x 58 mA
Reg2 = 0.022 MOhm Ig20 = 2x5 mA
Rk = 170 Ohms Ig2 max = 2 x 14.5 mA
4699 Raa = 8000 Ohms | Wo(d=5% =29 W
Push-pull Iao = 2x46 mA vi = 17 Veff
output
(continued) amplifier Vb = 375 ¥ Iamax = 2 x 64 mA
i class A B Rg2 = 700 Ohms | Ig20 = 2 x6.5 mA
Rk = 125 Ohms Ig2 max = 2 x 16.5 mA
Raa = 6000 Ohms Wo(d = 4% = 27.5 W
Iaso = 2x52 mA Vi .= 14 Veff
GERMANI UM DI1ODES
TYPE APPLICATIONS OPERATING CHARACTERISTICS
Id (vd= - 1V): 5 mA Vd inv = max 60 V
General ~-Id(Vd= -10V)= 30 QmA Id_ = max 50 mA
OA 50 purpose -Id(Vd= -50V)=500 WA tamb = max + 75° C
NGO A) diode min  -50° ¢
cdk = 1 pF
Id (Vd= +1V)s 5 mA vd inv = max 50 V
OA 51 High back -Id(Vd= ~10V)= 70 MA Id = max 50 mA
(1 N 54 A) resistance -Id(Vd= -50V)=100 MA tamb = max + 75° C
diode min - 50° C
Cdk = 1 pF
e e ¢ ¢ ¢ ¢ 000 COCOCCOCOCOCEOOCOGOO O O COC
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TYPE APPLICATIONS OPERATING CHARACTERISTICS DIMENSIONS
Id (Vd= + 1V)= 4 mA| Vd inv = max 80 V
MAK.6.3
General -Id(vd= -10V) < 50 mA | Id = max 40 mA e
OA 52 purpose -1d(Vd= -75V)< 500 mA | tamb = max+ 75° C 99,
(1 N 57 A) S16ds min -50° ¢
cdk = 1 pF

Id (Vd= + 1V)= 4 mA | vd inv = max 100 V

-Id(Vde =10V)<50 nA | Id = max 50 mA ll
OA 53 100 volt -1d(Vd= -100V)<600 uA | tamb = max+ 75° C
(1 N 58 A) diode min -50° C b k
z
6ok = 1. DR < |
w
§
Id (Vd=+ 1V)= 4 mA | Vd inv = max 100 V n
-Id(vd= -3V)< 5 mA| Id = max 50 mA 8
a %A3§5A) 100 volt Id (Vd= -100V)< 500 uA | tamb = max+ 75° C
¢

cdk = 1 pF

n
[
Id (Vd= +1V) > 4 mA| vd inv = max 70 V | U
Id

P o
diode min -50 r—
E
z

Genéfit -Id(vd= -10V) < 50 QMA = max 50 mA
OA 56 PR -1d(Vd= -50V) <833 uA | tamb = max+75° C bo-f’
5k . diode min -50° ¢

Ccdk = 1 pF

SLT
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TYPE APPLICATIONS OPERATING CHARACTERISTICS DIMENS IONS
Vinvwp = 30 V t amb « max + 60° C fte-
Video 0 e
Id = max 5 mA =min -60" C S
OA 60 detector
7
(1 N 87) diode cdk = 1 pF
Id (vd= + 1V)»>2.5mA| V inv =max 85 V
=Id (Vd= -50V)=max Idp = max 15 mA
OA 61 D.C. 100 wmA | TIsurge = max 500 " mA
(1 N 88) restorer Id = max 5 mA max + 60 C
diode t amb = min -50° C
3
cdk = 1 pF s =
LA ]
I~
vd inv s max 22,5V | tamb = max+ 75° C
Video Id = max 50 mA = min -50° C g
OA 70 detector 3
diode Ccdk = 1 pF
o
>
bt 3
vd inv = max 22.5 V t amb = max + 75° C
video Id = max 50 mA = min -50° ¢
OA 73 detector
diode Cdk = 1 DPF Ll
(((((((((((((((((((((((((
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VOLTAGE STABILIZERS
Stabilized Upper Lower Limit
voltage current current value
Base at state(ti Ignition Quiescent l%mit I%mit of the
Type quiescen or or A.C.
connections current voltage current stabilization | stabilization resistance
V) ) (mA) (mA) (mA) (Ohms)
k
85 At d 83 - 87 125 4 8 1 430
k
a K a
85 A2 k 83 - 87 125 4 6 1 400
a k
I NDUSTRI1 AL REC TIETERS
56 Base Heater |y max [vtr min Vm Pl vien varc Io Iap Ra min
connections data vers) | (vers) | (V) ™ | ™ (A) () | (ohms)
1163 V= 225V *
Half-wave If = 17 A 90 20 250 16 1n 6 36 0.5
rectifier " Th = 3 sec
1164 Vi = 25V
Half-wave h If = 25 A 60 20 225 16 9 15 90 0.3
rectifier r Th = 15 sec
@@ C € ¢ @ Q @ ( BN N N N N N N N N e dq
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PICTURE TUBES
TYPE NOMENCLATURE

The type nomenclature for our picture
tubes consists of two letters followed by
two sets of figures.

These symbols provide intormation con-
cerning the methode of deflecting and focusing

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

The first letter indicates the method of
deflection and focusing.

M Magnetic focusing and deflection.

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

W Medium persistence. White fluorescence

@ @ ©
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The first group of figures, immediately
following, the letters, indicates the diameter
of the luminescent screen in cm:

Thus 13 represents a 13 cm screen
31 represents a 31 cm screen

The second group of figures is a serial
number indicating a particular design or de-
velopment.

Example:

MW 31 - |6 Cathode ray tube of 31 cm
screen diameter having a medium persistance
fluorescence and employing magnetic deflection
and focusing.

181
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P1lCTURE TUBES
TYPE BASE HEATER DEFLECTI ON OPERATING CHARACTERISTICS
CONNECTIONS DATA DATA
a4 g
'y VEs 6.3V £
MW 227 k If= 0.6A For further data please
q 9 Indirect refer to type MW 22-17
f, 1
.'Q' a_ g
K For further data please
MW 22-14 g & refer to type MW 22-17
f
Va2 = 9000 V -Vg = 20-50 V
€ e Vfs 6.3V Double Val « 160 Vv Vfk = max 150 V
If « 0.3A magnetic ;
MW 22—16 E{ X Indirect with jon Yoz .  000- ¥ £V S 0IS0sT
Val = 160 V Vfk = max 150 V
9 il trap
Cg =« 8 pF
‘1,: 2 :~:X Sautile Va2 « 7000 V Vg = 20-5 V
ie. _ie = L3
= s F magnetic Val = 160 V Vfk = max 150 V
s |
Mw 2217 | % \e03)% Ce « 6 PF
'] k
tf
@ e @ ¢
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MW 2218 Please refer to type MW 22-17
2 Vf- 6.3V
iy fs0.64a For further data please
9 Indirect refer to type MW 31-17
T
a,
MW 3114 g For further data please
refer to type MW 31-17
Va2 9000 v -Vg = 20 - 50 v
i 1 Vi 6.3V Double Val 160 V Vfk = max 150 V
152 e If= 0.3 A magnetic Va2 7000V e T
B Indirect with ion val 160 v VEk = max 150 'V
Tk trap
Cg = 8 pF
Vis 6.3V Doubl e Va2 7000 V -Vg = 20/~ 50 V
MW 31-17 If= 0.3 A magnetic Val 160 V Vfk = max 150 V
Cg = 6 pF

)
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2 P1CTURE TUBES
BASE HEATER DEFLECTION
OPERATING CHARACTERISTI
Mgz CONNECTIONS DATA DATA o
MW 31-18 Please refer to type MW 31-17
MW 3174 | Please refer to type MW 31-16
MW  36—22 Vi= 637% PR Va2 = 10.000 V Vg = 33-72 V
If= 0.3A m?;’eflc vai = 250V VEk = max 125V
" with ion
Indirect i . Ce = 6 pF
MW 3624 Please refer to type MW 36-22
a.
Double
T Vf= 6.3V magnetic Va2 = 12,000 V -Vg = 33-172 V
2 \_O, If = 0.3A with lon Val = 250 Vv Vfk = max 125 V
Indirect trap Cg = 6 pF
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na
ic. gy Vis 6.3V Double Va = 14000 V -Vg = 40 -8 V
If= 0.3A magnetic vg2 = 300 V Vfk = max 125 V
MW 43—43 % with ion
9 Indirect (o4 pF
Tf k trap
Os.
ic. 9 Vs 6.3V Double Ved = 14000 V -Vgl = 40 - 86 V
MW 43—64 If= 0.3A mat:r.rletic ve2 = 300 \'s Vik = max 125 'V
9 Indirect with ion
LN 'k trap Cg pF
[as
=% Vi 6 b
8. 0e3 ¥ PoubLe; va = 14000 V Vgl = 40 -80 V
MW 5320 | B G3l Magrstic vez = 300 V Vik = max 125 V
P X Indirect with ion
1 f trap Cg pF
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THYRATRONS

PL2D21

TYPE PL.17 PLE S 7T PL 105
e in’l na
g fx 9 K f
Base connections E'
f f f fx g, K
Heater data:
Filament voltage vt 2.5V 6.3V 5V 5 V
Filament current If 5 A 0.6 A 4.5 A 10 A
Cathode type Direct Indirect Indirect Indirect
Heating-up time Th 5 sec 10 sec 300 sec 300 sec
Arc voltage Varc 16V 8V 16V 16V
Ionisation time Tion 10 a1 sec 0.5 sec 10 u sec 104 sec
Deionisation time Tdion 1000 &1 sec 35 - 75,4 sec 1000 1 sec 1000 1 sec
Control characteristic neg neg neg neg/pos
Peak anode voltages
inverse (max) Va inv p 5000 1300 1500 2500
forward Va P 2500 650 1000 2500
© @ 0 ( € ¢ ® 000 0 © ¢ © 0 ( @ @ ¢
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Shield grid voltage
Before conduction Vg2 ign p = - 100V “ - 500 v
during conduction Vg2 arc - - 10V - - 10V
Anode current -
instant. above 25c¢/s(max) Ia p 2 Tkp = 0.5 A 15 40
instant. below 25c/s(max) Ia p 1 ’ 5 12.8
average Ia 0.5 Ik = 0.1A 2.5 6.4
Control grid current
instantaneous (max) Igl p 0. 25 - ) | p
average (max) Igl 0. 05 0.01 0.25 0.25
shield grid current
instantaneous (max) 182 p o Ct - 2
average Ig2 = 0.01 - 0.5
Averaging time of currents Tav 15 sec 30 sec 15 sec 15 sec
Temperature limits 40 to 80° C -5 to +90° ¢ 40 to 80° C 40 to 80° C
Recommended temperature a0® ¢ - 45° ¢ 4° ¢
Overall dimensions 62 x 169 mm 19 x 54 mm 62 x 185 mm 97 x 286 mm
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TRANSMITTING VALVES
Type Base Overall Heater Va | Vg2 Wa Class of Full ratings
dimensions data max | max ] Wax service up to | Wo 12
v v ] Mc/s W %
C telegr. 20 15 60
. : B teleph. 20 4 31
PEOVIOE | TPin | 5y 45 V= 12V | 50 | 309 | 10
(837)* small If =0.65 A Cag2 mod 2 10 62
Cg3 mod 20 2 33
‘Pentode Indirect
C telegr. 20 45 69
B teleph 20 11 31
PE 06/40 E Tpin | 51y 146 VE =126 V | 600 | 300 | 25 Cag2 mod 20 40 70
(1625°)% small If =0.65 A C fr. mult. 2/4 27 52
d -
Pentode Indirect B:%0 0 T
C telegr. 30 275 76
= h. 30 50 33
QB 2/250 Giant VE= 10V B telep
(813)* gepin | XL frr. 5a |20 PORESIOL oagsmg 30 | 180 0
Direct B mod, 1 515 73
Pentode
) C teleer. 120 | 315 | 75
QB 3/300 Giant : Vi 5V B teleph. 120 58 32
(4—1252)% sepin | 210 Jireesa 30001 600 | 125| Cag2 mod 120 | 300 79
Direct B mod. 1 550 72
Tetrode
* American type number 1) two valves ¥
€ © ¢ ) @ 0000 0 0 0 © ( © ¢ @ @ @ ¢
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C telegr. 75 1000 80
QB 3.5/750 i VE: 5V B teleph. 75 126 |. 33
(4—2504)* sepin | ST | 1f =141 | 4000 600 | 250 ] caga mod, 5 510 75
petiode Direct B mod. 635 68
C telegr. 60 40 66
Qio;’ffo Fiin VE=6.3V B teleph. 60 12.5 33
.
( sy | HOF MO lare g B0 1900 | 2 Leags mod, 60 27.5 70
Pentode Indirect B mod. D 80 66
EL 1/ . : C telegr. 165 195 78
(3(_15011\5?* 8-pin | 49x70 [VE= 6Vizso | 30 [150 |cag2 mod. 165 140 0
Loctal If = 2.64A B mod. 2 495 72
Vf= 6.3V
QQE 04/20
(832A)% If = 1.64A C telegr 200 26 71
septar | 51x8a | YT =126V 1 600 | 250 |2 x 7.5
Double If =084 Cag2 mod. 200 17 6
tetrode Indirect
QQE 040 Vi =63V C telegr. 200 90 71
(AX 9905)* If = 1.8 A
weor OB | gootar | anp s |vewrngv| om0 |20 |3x oo Lo - o
Repta 12 £12. X 20l ¢ freq. mult.  p0/150 20 33
Double 1L+ 0.0 4 B mod. D 73 72
tetrode Indirect
S g C telegt. 1 60 140 58
(834)% 7.5V B teleph, 1) 60 40 28
¢ 2% 1735 so5.a | 1280 { = f 50 Vog mod, D 60 116 64
Direct B mod, 1) - 110 69
b Triode
w0
w

* American type number 1) two valves
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2 SINGLE ANODE MERCURY VAPOUR-OR XENON FILLED RECTIFIERS FOR TRANSMITTING PURPOSES
Type Overall Limiting ' ) vtr Vo | Io w°tot
and Base | dimensions Heater values Rec_:txf%er
filling (nm) data (max) clzculy w| k| a | kw
DCG 4/1000 G vf = 2.5V single phase full-wave 35132 ]| 05| 1.6
(866 A)* Medium Va inv p a10kV
UM 495 x 162 | If = 4.8 A s 3 phase half-wave 4.1 | 4.8 | 0.75| 3.6
Nercury 4 pins pirect |10 = 0.25A |3 phage full-wave 7 | 9.6 | 0.75) 7.2
vapour
K 5 vEs 5V single phase full-wave | 4.2 |3.8 | 3 |11.4
Jumbo | 5o x 213 |1f = 7 A|VR IWVP=12KV | 3 phage nalf-wave 4.9 |57 | 4.5 |25.6
Mercury 4 pins Direct Io = L5 A|g phase full-wave 8.4 |11.4 4.5 |51.3
vapour
DCG 9/20
(869 B)* . Vf = 5V single phase full-wave 7.4 | 6.7 5 |33.5
ot 3 Pins| 190 x 375 | 1f = 12.5 a|V2 10V = 2L V] 3 phage half-wave 8.6 | 10 | 7.5 75
(grid spec pirect |10 = 2.5 A |3 phage full-wave 14.8 | 20 | 7.5 | 150
controlled)
DCX 4/l020 ) vf = 2.5V ] single phase full-wave 3.5 | 3.2 0.5 1.6
G B:28) Medium| ooy 16 |1f . 5 a|VE IOVP=10KV |4 hoce half-wave 4.1 | 4.8 | 0.75| 3.6
4 pins - Io = 0.25 A .
Xenon Direct 3 phase full-wave 7.1 | 9.8 0.75] 7.2
DCX 4/5000 Vf = 5V ) single phase full wave 8.8 13.2 245 8
(#B32)% | Jumbo | 59 ¢ 516 |1f = 7.1 A|VE IVP =10 KV) 5 phase half-wave 41| 4.8 [3.75 | 18
4 pins pirect |10 =1.25 A |3 phage full-wave 7.1 |9.6 |3.75 | 38
Xenon

POV TCEFeQoOOOCOEQOEQOOQCEOCEOEOCEQOROEOCCECEE®EOEO
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USEFUL FORMULAE FOR D.C.

E
I =% I in amperes
OHM* § LAW E = I.R E in volts
E
R =7 R in ohms
W = E. I W in watts
W= I2R E in volts
WATTS DISSIPATED
g2
W =R I in amperes
R in ohms
RESISTANCES IN SERIES Ry = Rl + Ry + R3 + ..ee.Ry
1 1 1 1 1
RESISTANCES IN PARALLEL Tom Rt R R F e wm—
Ry Ry R, Rq Ry
Rl X Rz
TWO RESISTANCES IN PARALLEL Rt -m
1
@ @ ¢

0000 0C¢ 8 00€C0C0OOC O O

i
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WHEATSTONE’ S BRIDGE
Io = 0 R’3'R'2
Ry Ro Ry *TRg
® =
= Ry ¥ Ry
R3 Rq =
=
UNLOADED VOLTAGE DIVIDER
By
Vo - Yy SNSRL e R
i B
—lo Vi ¥y
} & =
) Rl + R.z
Rl Rl . R’2
LOADED VOLTAGE DIVIDER Vb = VO Rl + RZ - Ib r R2
1
Vo 1
7 ] > %
1
I =
b
R:.R
E : b Vi 1772
3 R FR,
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USEFUL FORMULAE FOR D.C.

EQUIVALENT CIRCUIT OF A

DELTA-STAR CONNECTION b is equivalent to a, when

R1 R Ry-Rp
Bermy TRt Ry

R4, Rsg

§R2 a is equivalent to b, when

? RS g R4.R5
8 b 1* R, + Ry + Rg

USEFUL FORMULAE FOR A.C.

e mom = E max sin wt
i mom « I max sin (wt + Q)
(I ol 4

8
3.10
A . 7 meters

WAVE LENGTH
: 4 = frequency in cycles/sec.

E max
rms(eff)= \VEl
I max
rms(eff)= V2

((((((_Qﬁ(;(( 000000 QCQOQOQOOECOQEEO®E®EC

E
R.M.S. VALUES

1
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XEXXXE 4L k. AXXEXEXXXEXXX XX,
E E
IMPEDANCE I =z z =7 E = Z.1
lsIzk W = E.I cos Q
WATTS DISSIPATED 2 g2
W = I°Z cos Q I.zcosq

REACTANCE OF A COIL

Z2= wl s 2.7 LL
frequency in c/s
L = inductance in henrys

-
"

COILS IN SERIES

Lt'Ll*“z*La*-'-"L

n

TWO COILS IN SERIES WITH
COUPLING BETWEEN THE COILS

COILS IN PARALLEL : i L . 1
Lt '—L—;* “2 +—L';-+ L’n
Bl T
TWO COILS IN PARALLEL Ly » -,_,—1—1,—12‘;
TWO COILS IN PARALLEL WITH A P L
COUPLING BETWEEN THE COILS R

REACTANCE OF A CONDENSER

22 THC I
C = capacity in farads
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CONDENSERS IN SERIES

TWO CONDENSERS IN SERIES

CONDENSERS IN PARALLEL

CAPACITY OF A CONDENSER

Csm'cm or

£90 -12
3. emwd 10 farad
0 = surface of the plates in cm2

d = distance between the condenser plates in cm

€ = dielectric constant of the insulating material

IMPEDANCE OF A COIL AND
RESISTANCE IN SERIES

z « VR2 +w 21,2
R
cos Q = .'z—

Wb
Q= 3

000000 e 0 ©

@ © @ 0 0 ¢ @ ¢

@O 00 ¢ 0 ¢ ¢
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HAEENRE: . A N EEEEFNEEEENEEENE N N
z = VRZ J w? 2
IMPEDANCE OF A COIL AND o LT
RESISTANCE IN PARALLEL s R
R TRA
Z s bﬂz +
IMPEDANCE OF A CAPACITANCE " wic
AND RESISTANCE IN SERIES cos Q =
tg § = wRC
R
e ——
Vi +w? g2 ¢2
IMPEDANCE OF A CAPACITANCE Z
cos Q =
AND RESISTANCE IN PARALLEL '
ted = Gre

IMPEDANCE OF A COIL, CONDENSER
AND RESISTANCE IN SERIES

L sl
R
at resonance Z = R

tg &

IMPEDANCE OF A COIL AND
RESISTANCE IN SERIES,
PARALLEL CONNECTED TO A CAPACITANCE

V/ L RTILITE
Z=V (1 -wle? qw? o2 2

at resonance 2 -%%
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wl
Selectivity factors S = 0.2 R

SELECTIVITY OF A TUNED CIRCUIT
R
Band width B = 1.6 T

A x 1000
= T‘_‘MA/V
MUTUAL CONDUCTANCE

Ri in Ohms

s x Ri
M = "1o00

AMPLIFICATION FACTOR
S in mA/V; Ri in Ohms

M x 1000
Ri = T—5 Ohms

INTERNAL RESISTANCE
S in mA/V

EENENENNNNENENFENFNEXNEKEX.

T

eooeo o
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STAGE GAIN OF A VALVE

3
Var - A Vg RTER,

In the case of pentodes Ry is usually small

compared with Ri and, therefore,we may write:

Vg = S'Rﬂ.

AUTOMATIC GRID BIAS

The value required for the cathode resistor:
V_ x 1000
R = —&—— Ohms
I
k
I, = total cathode current of the valve in mA.

Vg = required grid bias in volts.
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DECIBEL TABLE

The relation between Voltage, Current and Decibels is:

Vi
Voltage: 20 log'\,_z‘- ... decibels

I1
Current: 20 log 75 = «.. decibels

Db 0 10 20 30 40 50 60 0
%— or % =

0 1 3.16 10 31.6 100 316 1000 3162
1 1.12 3.55 11.2 35.5 112 355 1122 3548
2 1.26 3.98 12.6 39.8 126 398 1259 3981
3 1.41 4.47 14.1 44.7 141 447 1413 4469
4 1.59 5.01 15.9 50.1 159 501 1585 5012
5 1.78 5.62 17.8 56.2 178 562 1778 5623
6 2.00 6.31 20.0 63.1 200 631 1995 6310
1 2.24 7.08 22.4 70.8 224 708 2239 7080
8 2.51 7.94 25,1 9.4 251 794 2512 7943
9 2.82 8.91 28.2 89.1 282 891 2818 8912

EEENEE Y ' V" EEEREEEEXEEEEEEEEXEXEEYXY
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LIST OF PARTS
BATTERY RECEIVER
PART PART
NUMBER |  TECHN.DATA ORDERNUMBER NuMBER |  TECHN.DATA ORDERNUMBER
CAPACITORS WITHOUT PARTNUMBER Ri | Wai] 6.8 W LAR 1001 ALt M
BELONG TO COILPACK & |.F. TRAFO'S R2 100 ka | 0.5 W1AR 1001 A/i80 X
R3 6.8 K0 | 0.5 W | AR 1001 A/6 K 8
¢ 2x500 pF | VAR 5127/50 Ry 1.5 M | 0.5 W [AR 1001 A/I M 5
c2 100 pF | CER | Ac 3008 P/100 E | RS 56 Ka | 0.5 W| AR 1001 A/56 K
c3 2.2 pF | CER | Ac 3003 P/2 E 2 | R6 27 K | 0.5 W| AR 1001 A/27 K
cu 56 pF | CER | AC 3003 P/56 E R7 0.5 Ma | POT | AR 9160/DL 500 K
s 22000 pF | CER | AC 3007 T/22 K R8 0.5 Ma | POT | AR 9160/6L 500 K
Ce 47000 pF | PAPER 5324 P/47 K R9 4.7 Ma | 0.5 W | AR 1001 A/4 M 7
c7 0.1 uF | PAPER 5324 P/100 K RI1O 4.7 MO 0.5 W| AR 1001 A/4 M 7
cg 100 pF | CER | Ac 3003 P/100 E | RII I Mo | 0.5 W| AR 1001 A/I M
c9 22000 pF | CER | AC 3007 T/22 K RI2 (330 Ka | 0.5 W| AR 1001 A/330 K
cio 100 pF | CER | Ac 3008 P/110 | RI3 | 220 [ 0.5 W/| AR 1001 B/220 E
i iFen 220 pF | CER | AC 3003 P/220 E | RI¥ I M| 0.5 W[ AR 1001 A/I M
ci2 10000 pF | CER | AC 3007 T/10 K
C13 | 22000 pF | CER | AC 3007 T/22 K P.B. | PUSH BUTTON PD 2001
cly 10000 pF | CER | AC 3007 T/10 K bys DIAL LAMP 7100 D
s 4700 pF | PAPER 5325 P/4 K 7
cle 8 uF | ELCO 5311 K/8 Ti I.F. TRAFO AP 1001/52
17 50 uF | ELCO | AC 5555/50 T2 I.F. TRAFO AP 1001/52
T3 OUTPUTTRAFO 5181
LOUDSPEAKER 9770 X
&3
3

)
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D @ © 9 @ O ©® © O 2 9 99 99 9 OO PO O 00
LIST OF PARTS
BATTERY RECEIVER
PART PART
NUMBER TECHN.DATA ORDERNUMBER NUMBER TECHN.DATA ORDERNUMBER
CAPACITORS WiTHOUT PARTNUMBER RI I Mo 0.5 W|AR 1001 A/1 M
BELONG TO COILPACK & I.F. TRAFO'S R2 120 Ka | 0.5 W| AR 1001 A/120 K
R3 27 K0 | 0.5 W| AR 1001 A/27 K
RY 33 Ko | 0.5 W| AR 1001 A/33 K
cl 2x500 pF | VAR 5127/50 RS 1.5 Mo | 0.5 W| AR 1001 A/I M 5
c2 100 pF | CER AC 3003 P/100 E R6 39 Kn | 0.5 W| AR 1001 A/39 K
c3 22000 pF | CER AC 3007 T/22 K R7 27 Ko | 0.5 W | AR‘1001 A/27 K
c4 | pF| CER AC 3003 P/IE RS 0.5 M | POT | AR 9160/DL 500 K
c5 68 pF | CER AC 3003 P/68 E R9 0.5 Ma | POT | AR 160/6GL 500 K
c6 22000 pF | CER AC 3007 T/22 K RIO, 10 M2 | 0.5 W | AR 1001 A/1O M
c7 47000 pF | PAPER 5324 P/47 K RII 2.7 Mo [ 0.5 W| AR 1001 A/2 M 7
c8 0.1 uF | PAPER 5324 P/100 K RI2 I Ma | 0.5 W| AR 1001 A/I M
c9 100 pF | CER AC 3003 P/100 E RI3 1.5 M0 | 0.5 W| AR 1001 A/l M 5
clo 22000 pF | CER AC 3007 T/22 K RIY 560 Q| 0.5 W[ AR 1001 B/560 E
cll 100 pF | CER AC 3008 P/100 E RIS 2.2 MQ | 0.5 W| AR 1001 A/2 M 2
cl2 10000 pF | CER AC 3007 T/10 K
c13 270 pF | CER AC 3003 P/270 E Tl 1.F. TRAFO AP 1001/52
cly 10000 pF | CER AC 3007 T/10 K T2 I.F. TRAFO AP 1001/52
cl5 10000 pF | CER AC 3007 T/10 K 13 OUTPUTTRAFO 5181
cl6 4700 pF | PAPER 5325 P/4 K 7
cl7 4700 pF | PAPER 5325 P/4 K 7 ] DIAL LAMP 7100 D
cl8 50 uF | ELCO | AC 5555/50 P.B PUSH BUTTON | PD 2001
LOUDSPEAKER 9770 X
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LIST OF PARTS
A.C. RECEIVER
PART PART
NUMBER TECHN.DATA ORDERNUMBER NUMBER TECHN.DATA ORDERNUMBER
CAPACITORS WITHOUT PART NUMBER RY 150 0 |0.5 W AR 1001 A/I50 E
BELONG TO THE COILPACK RS 2.2 M | 0.5 W AR 1001 A/2 M 2
R6 47 Kn[0.5 W AR 1001 A/47 K
ct R7 39 a|0.5 W AR 1001 A/39 E
c2 2x500 pF VAR 5127/50 R8 330 0 |0.5 W AR 1001 A/330 E
3 22000 pF | PAPER | AC 5325 P/22 K RO 0.5 M| POT AR 9160/DL50+450K
c4 56 pF CER | AC 3003 A/56 E R1O 0.5 Ma| POT AR 9160/DL 500 K
c5 0.1 uF | PAPER 5324 P/100 K | RII 15 KQ[0.5 W AR 1001 A/I5 K
c6 22000 pF CER | AC 3007 T/22 K RI12 10 MO [ 0.5 W AR 1001 A/1O0 M
c7 47 pF CER | AC 3003 P/47 E RI3 220 Kn|0.5 W AR 1001 A/220 K
c8 100 pF CER | AC 3003 P/100 E | RI4 0.68 MO | 0.5 W AR 1001 A/0.68 M
c9 22000 pF CER | AC 3007 T/22 K TI5 270 o 1 W AR 1002 B/270 E
clo 220 pF CER AC 3003 P/220 E
cli 10000 pF CER | AC 3007 T/10 K CH. I CHOKE 7832
cl2 2700 pF | CER | AC 3007 T/2 K 7 SPEAKER EL 7900
cl3 4700 pF | PAPER 5328 P/4 K 7 | p. L. DIAL LAMP P 4460 D
cly 50 uF | ELCO | AC 5551/50
cIs5 2x32 uF | ELCO 5314 K/32+32
TI 1.F. TRAFO AP 1000/52
T2 1.F. TRAFO AP 1000/52
RI 22 Ka | 0.5 W | AR 1001 A/22 K 13 OUTPUT TRAFO 5181
R2 33 KQ | W |AR 1002 A/33 K Ty POWER TRAFO T 1877 A
R3 33 KQ | W |AR 1002 A/33 K

)
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LIST OF PARTS
A.C. RECEIVER
. PART PART
NUMBER TECHN.DATA ORDERNUMBER NUMBER TECHN.DATA ORDERNUMBER
CAPACITORS WITHOUT PART NUMBER R6 2.2 MN 0.5 W AR 1001 A/2 M 2
BELONG TO THE COILPACK R7 0.1 MQ [ 0.5 W AR 1001 A/100 K
R8 22 KN I W AR 1002 A/22 K
cl 2x500 pF| VAR 5127/50 R9 0.56 M0 | 0.5 W AR 1001 A/560 K
c2 22000 pF | CER | AC 3007 T/22 K R10 47 K0 | 0.5 W | AR 1001 A/47 K
3 22000 pF | CER AC 3007 T/22 K RII 0.5 MO | POT AR 9190/6L 500 K
c4 10000 pF | CER | AC 2007 T/10 k | RiZ 0.5 Ma } POT 10536
c5 150 pF CER ¢ 3003 P/I50 E RI3 2.2 M2 | 0.5 W AR 1001 A;z M 2
6 56 pF | CER | AC 3003 A/56 E RIY 10 ML | 0.5 W | AR 1001 A/10 M
7 0.1 uF | PAPER 5324 P;IOO «| RIS |0.39Mn | 0.5 W | AR 1001 A/390 K
c8 22000 pF | CER | AC 3007 T/22 k | RIS 47 k0| 0,69 AR 1OP1 AEWD X
€9 100 pF | CER | Ac 3003 P/jo0 £ | RI7 1033 M0 1 0.5 W| AR 1001 A/330 K
clo 220 oF | CER | Ac 3003 P/220 E | RIS 1.2 KO 10,6 W -"AR 1001 AJ1 K 2
¢l | 10000 pF| CER | AC 3007 T/10 k | RI® 1150 0 | Wil' ‘AR 1092 B/IG60 E
ci2 {22000 pF | cEr | Ac 3007 T/22 x | R20 (.5 k] 3 W 5487 ALl KB
ci3 220 pF | CER AC 3003 P/220 E
cly 22000 pF | CER AC 3007 T/22 K 3
cIs 10000 pF | PAPER 5328 P/10 K | TI 1. F TRAFO AP 1000/52
cl6 2x50 uF [ ELCO 5314 K/50+50 | T2 I.F TRAFO AP 1000/52
T3 OUTPUTTRAFO 5181
b |t ey e e g T e | e
R3 0.5 Ma | 0.5 W | AR 1001 A/500 K L°;’I°A3:LEAAM":R :a: ;
RY 33 Kn I W | AR 1002 A/33 K
sl RS 390 . | 0.5 W| AR 1001 A/390 E | A-F: ANTENNAF ILTER F 040
o

)
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BN BN BN W BN BN BN BN BN BN B B B B BN BN B R BN B N B N W N |
LIST OF PARTS
A.C./D.C. RECEIVER
PART PART
iikpEd TECHN. DATA ORDERNUMBER NUMBER | TECHN.DATA ORDERNUMBER
CAPACITORS WITHOUT PARTNUMBER R9 0.22Ma 0.5 W | AR 1001 A/220 K
BELONG TO THE COILPACKS RIO | 0.68 M |0.5 W | AR 1001 A/680 K
RII 150 |0.5 W | AR 1001 A/150 E
RI2 [1200 afi.5 w | AR 1003 A/1 K 2
g; zlggg pi PC';;R :?Zz’;/:él K5 | g3 | as6malo.5 w | AR 1001 A/560 K
> P RI1Y DEPENDS ON MAINSVOLTAGES
c3 10000 pF | CER | AC 3007 T/10 K
H 56 pF | CER | AC 3003 A/56 E TI I.F. TRAFO | AP 1001/52
c5 22000 pF | CER | AC 3007 T/22 K T2 L E. TRAFO AP 1001/52
c6 100 pF | CER | AC 3003 P/100 E L i il
c7 10000 pF | CER | AC 3007 T/10 K
c8 100 pF | CER | AC 3003 P/100 E
c9 10000 pF | CER | AC 3007 T/10 K 5k Lg‘:'jﬁ"f::g“ “g ,":gg .
10 10000 pF | PAPER 5325 P/10 K :
cll 2x50 uF | ELCO 5314 P/50450
ci2 22000 pF | PAPER 5325 P/22 K VALUES" OF, BRI
uls 9. P2uF | PREER 5325 P/100 K | yoi1s | TECHN.DATA ORDERNUMBE R
RI 22 Ko [0.5 W| AR 1001 A/22 K
125 100 B8 300 42 B/100 E
k2 68 0 |0.5V¥| AR 1001 A/68 E 150 200 B8 300 43 Bﬁzoo E
R3 150 o [ 0.5 W| AR 1001 A/I150 E 220 550 B8 300 44 B/560 E
RY 2.2 M | 0.5 W| AR 1001 A/2 M 2
s: 0"; "flﬂ o 22 ;?g;/é(”og : THESE RESISTORS ARE PROVIDED OF AN
2 g B ey A/25M | ADJUSTABLE TAP WHICH MAKE IT POSSIBLE
. . TO ADJUST FOR VARIOUS MAINSVOLTAGES
RS 10 Ma | 0.5 W| AR 1001 A/10 M
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A E EEEREEREEREEEREER-AEF B N B R BN B N B B B B
LIST OF PARTS
SUPER HIFI AMPLIFIER 10 W

PART PART

NUMBER TECHN.DATA ORDERNUMBER NUMBER TECHN.DATA ORDERNUMBER
cl 33 pF CER | AC 3003 A/33 E RII 2.2 KQ [0.5 W | AR 1001 B/2 K 2
c2 680 pF CER | AC 3003 A/680 E R12 1.2 MQ |0.5 W | AR 1001 A/1 M 2
c3 270 pF CER | AC 3003 A/270 E RI3 68 KN |0.5 W | AR 1001 A/68 K
cy 3300 pF | PAPER 5325 A/3 K 3 RIY 0.1 Mo [0.5 W | AR 1001 A/100 K
c5 47000 pF | PAPER 5325 P/47 K RIS 0.1 MO |0.5 W | AR 1001 A/100 K
c6 68 pF CER | AC 3003 P/68 E RI6 033 Mn |0.5 W | AR 1001 A/330 K
c7 100 uF | ELCO | AC 5555/100 RI7 0.33 M. (0.5 W | AR 1001 A/330 K
c8 1500 pF CER | AC 3007 T/l K & RI8 2.2 M. |0.5 W | AR 1901 A/2 M 2
c9 0.1 uF | PAPER 5325 P/100 K RI9 | Ka[0.5 W | AR 1001 A/I K
clo 0.1 uF | PAPER 5325 P/100 K R20 135 a| 2 W | 2xAR 1002 B/270 E
(1] 0.1 uF | PAPER 5325 P/100 K R21 I Ka[0.5 W | AR 1001 A/I K
cl2 47000 pF | PAPER 5325 P/47 K R22 3.9 Ko I W | AR 1002 A/3 K 9
ci3 100 uF | ELCO | AC 5556/100 R23 220 0 |0.5 W | AR 1001 A/220 E
cly 2x50 uF | ELCO 5314 K/50+50 R2Y 220 n |0.5 W | AR 1001 A/220 E
cl5 2x50 uF | ELCO 5314 K/50+50 R25 I K0 |0.5 W | AR 1001 A/I K

R26 27 KQ (0.5 W | AR 1001 A/27 K

RI 2 M POT | AR 9130/6GL 2 M R27 47 K0 [0.5 W | AR 1001 A/47 K
R2 2 M POT | AR 9130/GL 2 M R28 100 2| 3 W | AR 1004 A/100 E
R3 1.5 M 0.5 W| AR 1001 A/I M 5 R29 100 | 3 W | AR 1004 A/100 E
RY 150 K 0.5 W| AR 1001 A/150 K

RS 1M POT | AR 9130/GL I M S.W. | SWITCH PD 2010

R6 I M 0.5 W| AR 1001 A/I M Tl OUTPUTTRAFO AD 9000

R7 180 K 0.5 W| AR 1001 A/180 K 12 POWER TRAFO T 2074 A

R8 180 K | W| AR 1002 A/180 K S| CHOKE 7833

R9 2.2 K 0.5 W| AR 1001 A/2 K 2 D.L. SIGNAL LAMP P 4460 D

RI1O 100 0.5 W| AR 1001 B/10 E

)
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REPLACEMENT
GUIDE

IMPORTANT

In spite of the fact that every
care has been taken in the
compilation of this replacement
guide, we cannot accept any
responsibility for the accuracy
thereof.



RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE
AlLB 1561 - -
ALl C 1561 = =
AlLD 1561 = -
A 20 B = AB 2 -
A 23 A - ABC | ~
A 27 D 5 ABL 1 5
A 30 B z 4657 =
A 300D - 3 ABC |
A 36 A = - AK 2
A 36 B - = AK 2
A36C - - AK 2
A 4O M - - AF 3
A 50 A - AF 7 -
A 50 B - - AF 7
A 50 M - - AF 3
A 50 K = - AF 3
A 50 P - - AF 3
A 70 B - a AL 4
A70C S AL 4 =
A 70 D - AL 4 -
A 70 E - 4688 -
A 80 A - AK 2 -
AA 61 ECC 40 - -
AB I = AB 2 =
AC 2 DD - ABL | =
AC/DD (Hivac) - AB 2 -
AC/DD (Mazda) - AB 2 -
AC/DDT - ABC | -
AC/HL - - ABC |
AC/HL DD % ABC | =
AC/HP % AF 7 =
ACO 42 3 = 4683
ACO 44 = 4683 -
AC/P = U614 -
AC/PEN - - AL 4
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
AC/S2 - AF 7 -
AC/S2PEN - AF 7 -
AC/SG - AF 7 -
AC/SGVM = = AF 3
AC/SH - AF 7 -
AC/SL - AF 7 -
AC/SIVM - - AF 3
AC/THI - - -
AC/VH - - AF 3
AC/VP (5-pin) - - AF 3
AC/VP (7-pin) - - AF 3
AC/VPI - - AF 3
AC/VP2 - - AF 3
AC/VPB - - AF 3
AC/Y - - AL 4
AC/Z - AL 4 -
AC 2 - ABC | -
AC2/PEN - AL ¥ -
AC2/PENDD - ABL | -
ACY/PEN - 4688 -
ACH 1 - - AK 2
AD | - 4683 -
AF 2 - - AF 3
AH | - - AK 2
AK 1 - AK 2 ~
AL.2 4682 - -
AL 5 4688 - -
AL 60 - 4688 -
AM | - - EM |
AM 2 - - C/EM 2
APP 4 A - - AL 4
APP 4 As - 4682 -
APP 4 B - AL 4 o
APP 4 Bs AL 4 - -
APP 4 E = 41688 »
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE

APV & 1561 - -

AR 21 EBC 33 = -

ARP 3% EF 39 - -

ARP 35 EF 50 - <

AS 4120 - AF 7 -

AS 4125 - - AF 3

AX 1 AX 50 - -

AZ 2 - 1561 =

AZ 3 B 1561 -

AZ 21 - AZ | a3

AZ 32 - 1561 -

AZ 33 - 1561 &

B 36 - - ECC 40

B 65 - ECC 33 ECC 40

B 152 ECC 81 - =

B 228 - KC 4 KBC |

B 309 ECC 81 - =

B 319 - PCC 8Y =

B 329 ECC 82 = 2

BVA 211 1561 # -

BVA 214 1561 = -

BVA 215 1561 = -

BVA 216 1561 - -

BVA 243 EF 39 EF 9 -

BVA 246 EF 39 EF 9 -

BVA 247 EF 39 EF 9 =

BVA 264 EL 33 EL 3 =

BVA 265 EL 33 EL 3 -

BVA 266 EL 33 EL 3 -

BVA 267 EL 33 EL 3 -

BVA 274 ECH 35 ECH 3 =

BVA 275 ECH 35 ECH 3 2

BVA 276 ECH 35 ECH 3 -

{ B | - c 8 -

¢ 2 " ¢ 10 -
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RECOMMENDED
TYPE DIRECT WEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE

¢3 = ¢ s -

cu - c 1o =

ce = ¢ 8 =

c9 ™ c 1o "

c10 B = cY | oY 2

CI12F MW 31-16 - -

¢ 20¢ - B 2 EB 4

c 238 = CBC | EBC 3

¢ 270 - CBL | i

C 308 - = EBC 3

¢ 36 A - 2 ECH 3

C 36 C - s ECH 3

¢ 50 8 - = CF 7

¢ 50 N = - CF 3

¢ 70D - CBL | -

c 808 - eK | ECH 3

B | - - EB 4

c8 2 - - EB 4

CB 215 - - DLL 21

CBC | - - EBC 3

CBL & - e CBL |

CBL 31 - cBL | -

¢ 2 - - EBC 3

cCH 35 = ECH 35 ECH 3

CE 226 1163 - -

CE 235 1164 - -

CF | CF 7 - -

CF 2 - CF 3 -

cK 1 e - ECH 3

cK 3 = - ECH 3

cL 1 - - EL 2

oL 2 - = CBLI/EL2

oL u - CBL | -

tL 6 - - oL |

cL 3 - cL 4 CBL |
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE
cY | - cYy 2 -
Y L € - cy 1 cY 2
CY 31 = cY | Ccy 2
CY 32 - CYy 2 -
D2M3S EAA 91 - -
D 4 - - ABC |
D 41 - AB 2 -
D 63 - EB 34 -
D 77 EAA 91 - -
D 152 EAA 91 - -
D 400 - AB 2 -
D 1300 - - EB 4
DA - - EBC 3
DAC | = - DAC 21
DAC 32 = - DAC 21
DD 4 - AB 2 -
DD 4 s AB 2 - -

Ferranti

DD 6  (ossor EB 91 - -
DD 6 (Tungsram) - EB 4 -
DD 6 ds EB 4 - =
bD 13 = - EB 4
DD 13 s - - EB 4
DD 465 - AB 2 -
DD 620 - EB 4 =
DDA | - AB 2 -
DDL 4 - AB 2 -
DDPP 4 B - ABL | o
DDPP 4 Bs ABL | - =
DDPP 4 M - ABL | -
DDPP 6 B - EBL | -
DDPP 6 Bs EBL | - =
DDPP 39 - CBL | -
DDPP 39 M - CBL | -
DDPP 39 s CBL | - -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
DDR 2 EF 55 K =
DDR 3 EY 91 - -
DDR 7 EL 91 = =
0DT - ABC | -
DDT 2 & - DLL 21
DDT 4 - ABC | -
DDT & s ABC | i E
DDT 6 s EBC 3 - -
DDT 13 - ¢BC | EBC 3
DDT 13 s CBC | - EBC 3
DDT 215 - - DLL 21
DDT 220 - - DLL 21
DET 22 EC 55 - -
DF 1| - - DF 21
DF 11 - DF 91 =
DF 33 - DF 22 -
DH 42 - ABC | -
DH 63 = EBC 33 -
DH 63 M - EBC 33 EBC 3
DH 77 EBC 90 - =
DH 142 UBC 41 > =
DH 147 EBC 33 EBC 3 -
DH 149 - EBC 21 =
DH 150 EBC 41 - =
DK | ~ - DK 21
DK 32 . . DK 21 -
DK 192 - DK 92 -
DL 32 - - DL 21
DL 63 - EBC 33 EBC 3
DL 91 = DL 92 -
DL 192 - DL 92 -
DL 193 - DL 94 2
DM 21 - - DM 70
DN 41 2 ABL | =
DN 143 EBL 21 = -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE

D0 30 - - 4650

DO 42 = ABL | -

DP 6 - 0A 50 -

DP 6 C - 0A 50 5

DP 61 EF 95 - -

DP 495 - ABL | -

DP 4480 - CBL | -

DS 77 - EAA 91 s

DT 3 - 1561 5

DT 30 - 1561 =

DT 41 . ABC | z

DT 436 & ABC 1 2

DT 1336 = » EBC 3

DTU | . = EBC 3

DW 2 1805 - -

bW 3 1561 - -

DW 4 AZ 50 - g

DW 4 - 350 1561 - -

DW 4 - 500 AZ 50 - -

E2d 1l AL 4 - -

E 220 B - - DLL 21

E 406 N 4613 - =

E 408 N 4613 - -

E 1409 u6 1Y = =

E 424 N - ABC | -

E 428 = ABC | -

E 438 - - ABC |

E 442 - 4636 -

E 443 N - - 4682

E 445 - - AF 3

E u46 4636 - -

E 447 - - AF 3

E 449 - 5 AK 2

E 452 T & AF 7 -

E 453 - AL 4 -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
E 455 == = AF 3
E 462 . AF 7 ;
E 463 - = E 443 H
E 499 = 4657 -
E 707 4624 = <
E 2385 - EY 86 -
EAB | - = EBC 3
EAF 41 - EAF 42 -
EBC 33 - EBC 3 -
EBF 171 = EBF 80 =
EBL 31 - EBL | =
EC 31 - - 461y
EC 52 2 " EC 80
EC 53 = 5 EC 92
ECC 31 - ECC 40 =
ECC 32 - ECC 40 =
ECC 33 - ECC 40 =
ECC 34 - - ECC 82
ECC 35 - - ECC 40
ECH 2 - ECH 4 ECH 21
ECH 33 = ECH 3 =
ECH 35 . ECH 3 -
ECH 41 5 ECH 42 =
EE 1| EEP | - -
EE 50 P - EFP 60
EF 2 - EF 9 =
EF 5 - EF 9 -
EF 8 - - EF 9
EF 37 EF 37 A & s
EF 38 EF 39 - -
EH 2 - - ECH 4
EK 3 - EK 2 ECH &
EK 32 - EK 2 o
EL 5 4689 = =
Elis 4699 g -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT EQUIVALENT TYPE
EL 32 - EL 2 =
EL 35 = 4689 =
EL 36 = 4699 =
ELL 1 = = 2 x EL 42
EM 11 & B EM 34
EN 31 - EC 50 o
EZ | = EZ 2 =
EZ 4 = - AZ 4
EZ 11 = EZ 2 -
EZ 12 - - AZ 12
FC 2 - = KK 2
FC 2 A - KK 2 =
FC 4 - AK 2 )
FC 13 = = ECH 3
FC 13 € = & ECH 3
FG 17 POPE 17 & .
FG 57 POPE 57 & -
FG 105 POPE 105 - -
FW 4 - 500 AZ 50 - =
FWw 4 - 800 = - 2 x 1832
G 431 1805 - =
G 470 1805 = -
G 2080(5 pin) & cY | cYy 2
G 2080(P base) cY | - cYy 2
G 4120 AZ 50 - =
G 4120 N 1561 - #
GN 24 1561 - £
GU 50 - DCG |/250 =
H 2 - KC 4 KBC
H2D - - DLL 21
HUY4D - ABC | =
H 210 = KC 4 KBC
HAD = CBC | EBC 3
HD 14 DAC 32 = DAC 21
HD 22 - - DLL 21
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT EQUIVALENT TYPE
HD 23 = - DLL 21
HD 24 - - DLL 21
HF 61 EF 41 s >
HF 62 EF 42 - =
HF 121 UF 41 - -
HL 2 - KC 4 KBC |
HL 2 K - KC 4 KBC |
HL 4 + - -- ABC |
HL 4 g - - ABC |
HL 4 gs - - ABC |
HL 13 (Mullard) - CBC 1 EBC 3
HL 13 (Hivac) - CBC | EBC 3
HL 13 (Tungsram) - CBC | EBC 3
HL 13 s - CBC | EBC 3
HL 13, ¢ - CBC | EBC 3
HL 21 DD - - DLL 21
HL 22 - KC 4 KBC 1|
HL 23 DD - KBC 1| -
HL 41 - - ABC |
HL 41 DD - ABC | =
HL 133 DD - CBC | EBC 3
HL 210 - KC 4 KBC |
HLA 2 - - ABC |
HLB | - KC 4 EBC 3
HL/DD 1320 - CBC 1| EBC 3
HP 13 = CF 3 -
HP 13 s - CF 3 -
HP 210 nc(7-pin) - - KF 3
HP 210 nc(4-pin) - KF 3
HP 211 ¢ - - KF 3
HP 215 (Hivac) - - KF 3
HP 4101 ¢ - AF 7 -
HP 4105 - - AF 3
HP 4106 ¢ - - AF 3
HP 4115 c(5-pin) - - AF 3
231



. RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQVIVALENT | EQUIVALENT TYPE
HP 4115 c(7-pin) - - AF 3
HR 210 - KC 4 KBC |
HVR 2 1877 H -
1 W3 1561 - -
KK 1561 - -
K 23 8 = - DLL 21
K 30 A - KC 4 KBC |
K 30 B - KC 4 KBC |
K 30 C - KC & KBC |
K 30 D - KC 4 KBC 1
K 30 6 = = KL 4
K 30 K - KC ¥ KBC !
K 33 A - - DLL 21
K 40 B - - KF 3
K 40 N - - KF '3
K 50 M - - KF 3
K 50 N = - KK 2
K 70 B - KL 4 -
K 70 D = - KL 4
K77 B = = DLL 21
K 80 A - - KK 2
K 80 B = KK 2 -
K 435/10 = 4683 -
KBC 32 = KBC ! =
KC | - X KBC |
X 3 = KBC | =
KC 4 - KBC | -
KCF 30 - 5 KK 2
KCH | - = KK 2
KDD | - - DLL 21
KF | - - KF 3
KF 2 - - KF 3
KF 4% - KF 8 -
KF 35 - - KF 3
KH 1 - = KK 2
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RECOMMENDED
TYPE DeREGE REAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE
KK 32 - KK 2 -
KL 5 - KL 4 -
KL 35 - KL 4 -
KLL 32 - - DLL 21
KT 2 - KL 4 -
KT 24 - KL 4 -
KT 32 25 L 6 6 - -
KT 41 - AL 4 -
KT 42 - - AL 4
KT 61 EL 33 EL 3 -
KT 63 - EL 2 -
KT 66 EL 37 - -
KT 71 50 L 6 6T - -
KTW 61 - EF 9 -
KTW 61 M - EF 9 -
KTW 63 - EF 9 -
KTZ 63 - EF 37 A -
L 2 (Ferranti) - - KL 4%
L 2 (Mazda) - KC 4 KBC |
L 2/8 - KC 4 KBC |
L 2/0D - - DLL 21
L . 4614 -
L 21 - KC 4 KBC |
L 21/0D - - DLL 21
L 77 EC 90 -- -
L 210 - KC 4 KBC 1
LD 210 - - KBC 1
LL 2 - KC 4 KBC I
7.8 KC 4 KBC | -
LN 152 ECL 80 - -
LN 309 - FCL 82 -
LP 2 (Osram) - - KL &
LP 4 - 4683 =
LP 220 - = KL 4
Lz 319 - PCF 80 -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE
MAZ 41 AZ 4 - -
ME 1001 EC 55 - -
ME 6 s EM | - -
MH 4 - - ABC |
MHD 4 - ABC | -
MHL 4 - - AF 3
MKT 4 - AF 7 -
ML 4 - 4614 -
MM &V - - AF 3
MP 4106 ¢ - - AF 3
MP/PEN - - AL 4
MPT & - - AL 4
MS 4 B - AF 7 -
MS & C - AF 7 -
MSG/HA - AF 7 -
MSG/LA - AF 7 -
MSP . 4 - AF 7 -
MS/PEN - AF 7 -
MS/PENA - AF 7 -
MU 12 1561 - -
MU 12/1% 1561 - -
MU 14 1561 - -
MV/SG - - AF 3
MVS/PEN (5-pin) - - AF 3
MVS/PEN (7-pin) - - AF 3
MVS/PENB - - AF 3
N 14 DL 35 - -
N IS - DL 33 -
N 16 DL 33 - -
N 17 DL 92 - -
N 18 DL 95 - -
N 19 DL S4 - -
N 40 - AF 7 -
N 41 - AL 4 4
N 66 - EL 2 -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
N 77 EL 91 = -
N 142 UL 41 = =
N4y EL 91 - =
N o147 EL 33 EL 3 &
N 150 EL 4l - -
N 151 EL 42 = %
N 152 PL 81 = 4
N 153 PL 83 - o
N 154 PL 82 - -
N 309 - PL 83 =
N 329 PL 82 - -
N 709 EL 84 5 =
0 202 - - KK 2
0 406 : - AK 2 -
0 1307 (P-base) - - ECH 3
0 1307 (7-pin) e = ECH 3
0E 3 85 A 1 - -
oM | - Y | ey 2
OM 3 EB 34 EB 4 -
oM 4 EBC 33 EBC 3 -
oM 5 EF 36 EF 6 %
oM 5 A EF 37 B -
oM 5 B EF 37 A = -
oM 6 EF 39 EF 9 -
oM 7 EF 39 EF 9 -
oM 9 - EL 2 -
oM 10 - ECH 35 =
0P 4I ’ 4688 e
0P 42 - AL 4 g
P 12/250 5 1683 2
P15 1164 - s
d
P 220 :?3a2 - T KL %
P 225 (5-pin) = KL 4 =
P 435 E 443 H = #
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TVPE
P 44O N = - AL 4
P44l N - = AL 4
P 495 - AL 4 =
PA 20 - = 1683
PB | H = KL 4
PEN 4 DD - ABL | .
PEN 4 V . - AL 4
PEN 4 VA = - AL &
PEN 4 VB s AL & N
PEN 24 2 KL 4 <
PEN 25 ® KL 4 =
PEN 26 = CBL | 5
PEN 36 c - cL 4 CBL
PEN 40 DD - CBL | -
PEN 220 = KL 4 -
PEN 230 - = KL 4
PEN 231 - = KL 4
PEN 428 - 4688 =
PEN 3520 = oL 4 CBL
PEN A | E 443 H = =
PEN A 4 - AL 4 -
PEN B | - KL 4 =
PEN B 1 - 41688 -
PENDD 4020 - CBL | -
PL 33 = < PL 83
PM 05 EF 95 = -
PM 07 EF 91 = -
PM 1 A - KC 4 KBC |
PM | HF - KC 4 KBC |
PM | HL - KC 4 KBC |
PM I LF = = KBC |
PM 2 % : KL 4
PM 2 A = - KL 4
PM 2 B = 2 DLL 21
PM 2 DL = KC 4 KBC |
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RECOMMENDED
TYPE DIRECT NREAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE
PM 2 DX - KC 4 KBC |
PM 2 HL - KC 4 KBC |
PM 12 = = KF 3
PM 12 A - - KF 3
PM 12 M - & KF 3
PM 22 - - KL 4
PM 22 A - KL 4 -
PM 22 D - - KL 4
PM 24 - = E 443 H
PM 24 A = - E 443 H
PM 24 B E 443 H N -
PM 24 C - E 443 H -
PM 24 M | E 443 H -
PM 252 - - KL 4
PP 2 - KL 4 -
PP-2 & KL 4 - -
PP 3/250 - 41683 -
PP 4 E 443 H - -
PP U4 s - E 443 H -
PP 6 As EL 2 - -
PP 6 BG EL 33 EL 3 -
PP 6 Bs EL 3 = =
PP 34 = CL 4 cBL |
PP 34 s cL 4 - CBL 1
PP 35 - cL 4 cBL |
PP 36 = cL 4 CBL |
Y 2 - KL 4% -
PT 4(Marconi) E 443 H - -
PT 4(Ferranti) - AL 4 -
PT 4D - ABL | -
PT 41 E 443 H - L
PTZ - CL 4 CBL |
PV 4 1561 - -
PV 29 s - ey 2 =
PV 30 - cYy 2 =
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
PV 30 s cY 2 - -
PV 495 1805 - -
PV 4200 AZ 50 - -
PVB 6 s - EZ 2 -
PX 4 - 4683 -
PY 31 - PY 82 -
PZ 30 - - 2 x PY 82
0P 22 B - - DLL 21
QP 230 - - DLL 21
QP 240 (Mazda) - - DLL 21
0P 240 (Hivac) - - DLL 21
OPT 2 - - DLL 21
0s 83/3 85 A 2 - -
R 1805 - -
R 1561 - -
R 3 1561 - -
R 4 1561 - -
R4 A AZ 50 - -
R 12 EY 51 - -
R Iy - - 2 x PY 82
R 41 AZ 50 - -
R 42 1561 - -
R 52 6Z 32 - -
R 121 - EF 37 A -
R 243 EC 55 - -
RV 120/350 1561 - -
RV 120/350 s AZ | - -
RV 120/500 AZ 50 - -
RV 120/500 s AZ 4 AZ 50 -
RV 200/600 - - 2 x 1832
RZ - cY | cY 2
S 4 v & AF 7 -
S 4 VA - AF 7 -
S 4 VB - AF 7 -
S 11 A 1805 - -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUI VALENT EQUIVALENT TYPE
S 1D 1561 - -
S 21 - - KF 3
S 22 - - KF_ 3
S 23 - - KF 3
S 24 - - KF 3
S$ 30 ¢ - 4683 -
$ 300D - 4683 -
S 213 % - KF 3
S 215 - - KF 3
S 215 A - - KF 3
S 215 B - - KF 3
S 215 VM - - KF 3
S 217 = - KF 3
S 218 - - KF 3
S 420 - - AF 3
S 434 N(5-pin) - - AF 3
S 434 'N(7-pin) - - AF 3
S 435 N = AF 7 -
S 1324 - - CF 7
S 1328 CF 7 - =
SD 2 - KC 4 KBC |
SE 211 ¢ - - KF 3
SG 215 & - KF 3
SG 215 A - - KF 3
SP 2 - - KF 3
SP 4(Tungsram) - AF 7 -
SP 4(Mullard) - AF 7 -
SP 4 B - AF 7 -
SP 4 ¢ - KE 7 -
SP 4 s AF 7 - .
SP 6 EF 91 - "
SP 6 s EF 6 - =
SP 13(Tungsram) - CF 7 -
SP 13(Mullard) CF 7 - -
SP 13 B - - CF 7
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RECOMMENDED
DIRECT NEAR REPLACEMENT
EQUIVALENT EQUIVALENT TYPE
sP - - CF 7
sP CF 7 - -
sP - - KF 3
SP - - KF 3
SP - - KF 3
sP - - CF 7
SPT 2 - - KF 3
SPT § A - - AF 7
$s 210 - - KF 3
SU 61 EY 51 - %
T 4l - - ABC |
TDD 2 - - DLL 21
TDD 2 A - - DLL 21
TOD 4 - ABC | -
TDD 13 CBC | - EBC 3
TDD - CBC | EBC 3
TH - - AK 2
TH = - AK 2
TH - - AK 2
TH N = ECH 3
TH - - ECH 3
TH - - ECH 3
TH - - ECH 3
TH = - ECH 3
TH - - AK 2
TH - - ECH 3
TH s - ECH 3
TH - - ECH 3
TP - - KK 2
T - 461y -
L - EM | -
v EM | - -
TX - - AK 2
X - - ECH 3
> - - AK 2
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RECOMMENDED
TYPE SEREEY REAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE

U 10 1805 - -

u12/13 1561 = =

U 1y AZ 50 - =

U 18/20 AZ 50 - =

U 31 - PY 82 =

u 70 £Z 35 €2 2 -

u7s EZ 90 = =

v 82 - €2 2 -

U 8y - AZ | -

U 101 - Y I N -

U 142 vy 4 - -

U143 AZ 31 - .

U 145 UY 4l - -

U 147 EZ 35 a C

U 149 = EZ 2 =

U 150 EZ 40 - =

U 151 EY 51 - =

U 152 PY 80 = L

U 201 = cy | Cy 2

U 403 = cy 1 cYy 2

U 404 Uy 41 - -

U 4020 - oY | oY 2

UAF 41 - UAF 42 -

UCH 41 - UCH 42 -

UR 1 cY | =, cYy 2

UR I C = cY | cYy 2

UR 2 CYy 2 = -

UR 3 CcYy 2 = =

UR 3 C - cYy 2 &

uu 3 1561 - #

uu 4 1561 & =

uu 5 1561 = o

uu 6 - 1561 =

uu 8 - AZ 50 =

uu 9 EZ 40 = =
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RECOMMENDED
TYPE RIRECT REAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE

UU 60/250 1561 - -

uu 120/350 1561 - -

yu 120/350 A 1561 - -

UU 120/500(Mazda) 1561 - -

Uu 120/500 1561 - -

Uy 21 - uy | N -

uy 31 - uy | N -

v 20 - cYy 1 cY 2

V20 s cY | - cy 2

v 30 - Ccy 1 CcY 2

vV 9ly - AB 2 D

VHT 2 - - KK 2

VHT 2 A - KK 2 -

VHT 4 - AK 2 -

VHTA - = ECH 3

VM 4V - - AF 3

YMP 4 - s AF 3

VMP 4 @ = = AF 3

VNS 4 & = AF 3

VMS 4 B = = AF 3

Vo 2 = Kk 2 =

VO 2 s KK 2 - -

TR - AK 2 =

VO 4 s AK 2 - =

VO 6 s EK 2 - -

VO 13 - - ECH 3

VO I3 s - - ECH 3

VP 2 - - KF 3

VP 2 B - - XK-2

VP 4 - - AF 3

VP 4 A - * AF 3

VP 4 B - = AF 3

VP 4 ¢ - - AF 3

VP 6 EF 92 - -

VP 183 = CF 3 -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE
VP 13 A - CF 3 -
VP 13 B - - CF 3
Y2 13 ¢ - - CF 3
VP 22 - # KF 3
VP 4| (Mezda) - - AF 3
VP 41 (Ekco) - - AF 3
VP 133 - - CF 3
VP 120 - - KF 3
VP 215 - - KF 3
VP 1321 - - CF 8
VP 1322 - - CF 3
VPT 2 - - KF 3
VPT 4 = - AF 3
VPT 4 B - - AF 3
o - - CF 3
VR 53 EF 39 - -
VR 55 EBC 33 - -
VR 56 & EF 37 A -
VR 57 EK 32 - =
VR 91 EF 50 - =
Vs 2 - - KF 3
VS 24 - - KF 3
VS 24 K - - KF 3
VS 210 - - KF 3
VS 215 - - KF 3
VT 91 A - EF 37 A B
VT 92 - EBC 33 -
VT 92 A - EBC 33 =
VT 93 - EBF 32 -
VT 93 A - EBF 32 -
VX 2 = - KK 2
VX 2 s - - KK 2
Wiz DF 91 - -
W 21 - - KF 3
W 42 = - AF 3
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE

W 63 - EF 39 -

w77 EF 92 - -

W o142 UF %1 - -

W 143 EF 22 - -

W 147 EF 39 - -

W 150 EF 41 - -

W 719 EF 85 - -

WD 142 UAF 42 - -

WD 150 EAF 42 - =

WE 12 EM U i =

X 14 DK 32 DK 21 |

X 17 DK 91 = S

X 21 - = KK 2

X 22 - - KK 2

X 42 - AK 2 -

X 61 M ECH 35 ECH 3 -

X 65 - ECH 35 -

X 142 UCH 42 - -

X 143 ECH 21 - -

X 147 ECH 35 ECH 3 -

X 150 ECH 42 - -

Y 61 - EM 34 =

Y 62 = EM 34 2

Y 63 - EM 34 .

Y 220 - KL 4 =

Z 14 DF 33 DF 22 -

Z 21 - - KF 3

Z 22 - - KF 3

" Y i 4 EF 91 - -

Z 90 EF 50 - -

Z 142 UF 42 - -

Z 150 EF 42 - -

152 EF 80 - -

2719 EF 80 - -

z 729 EF 86 = :
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RECOMMENDED
TYPE DIRECT HEAR REPLACEMENT

EQUIVALENT | EQUIVALENT $re

0 17 DAF 91 ? =

D 152 EBF 80 5 z

0A 4 G PL 1267 5 2

oc 3 = 4687 K :

0D 3 ¥ 150 ¢ I K =

0E 3 85 A | - -

0z 4 - - EZ 35

0Z 4 A - - EZ 35

0Z 4 6 - = EZ 35

1 A3 DA 90 - =

| A5 G/@T 5 oL 21 2

I A7 6/GT DK 32 DK 21 -

I A7 V6 DK 32 DK 21 =

| AB 6 DK 96 : -

1 AC 6 DK 92 - -

I AH 5 DAF 96 5 =

YR DF 96 z -

| B3 aT DY 30 = -

| B6 - DF 91 %

| B7 G/6T s DK 32 DK 21

1 C | (Mazda) DK 91 - -

1c2 DK 92 - -

1¢3 DK 96 = x

| ¢ 5 6/GT DL 35 = =

1¢6 - KK 32 KK 2

1c76 = KK 32 KK 2

IDs5 = ey | oY 2

1D76 = KK 32 KK 2

1D 13 DA 90 & .

I E 3 DC 80 - 5

. E-5 @ = KF 35 KF 3

1 F 1 DF 96 =

I F 2 DF 92 = =

| F3 DF 91 - L

I F 4 - KF 35 KF 3
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE

| F-5 @ KL 35 KL 4 =

I FD I DAF 96 2 -

1 FD 9 DAF 91 s =

I H 5 6/aT DAC 32 - DAC 21
IH6G = KBC 32 KBC |
1. E ¥ DF 92 - -
1 LA 6 < DK 32 DK 21
1 LC 5 - DF 33 DF 22
1 LD 5 - = DAF 91
| LH 4 = DAC 32 DAC 21
I LN 5 i DF 33 DF 22
LM DM 70 - X
1M 3 DM 70 - 2

I N 5 G/GT DF 33 - DF 22
1 N 5 VG DF 33 - DF 22
1N 34 A 0A 50 - -

1 N 38 A 0A 55 - -

I N 54 A 0A 51 5 =

I N 57 A 0A 52 = -

| N 58 A 0A 53 = %

I N 60 & 0A 70 -

I N 64 - 0A 70 2

1 N 86 0A 56 - -

I N 87 0A 60 = -

1 N 88 0A 61 = i
1Pl DL 96 = =

1 P10 DL 92 - -
1Pl DL 9Y -- -

1 Q5 6T DL 36 = ~

I RS DK 91 - -
1 sy = DL 92 o
185 DAF 91 - -

| SA 6 6T - DF 33 DF 22
T4 DF 91 = -
Uy 2 DF 92 =
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DIRECT

NEAR

RECOMMENDED

TYPE REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE

1 U5 - DAF 91 -

1 V5 - DL 72 -
bXa2 () - - DY 30
2 B 35 EA 50 - -
204 - AB 2 =
2D 18 (A) - EB 34 -
2D1I38C - EB 34 -
2D 21 POPE 2D21 - -

3 A4 DL 93 - -
3AS5 DCcC 90 - -

3 B 5 GT - DL 92 -

3 C5 6T - DL 33 -

3 B 28 DCX 4/1000 - -

3 NP 4 MW 6 - 2 - -

3 Q4 DL 95 - -

3 Q5 6T/6G DL 33 - -
384 DL 92 -

0 DL 94 -

4 B 32 DCX 4/5000 - -
401 - CBC | EBC 3
4 G/280 K POPE 2D21 - -

4 THA - - AK 2
4 X P - 4683 -
4/100 BU AZ 50 - -

5 CP I A DG I3 - 2 - =
5CP7 - A DP 13 - 2 - -
504 6 - 6Z 32 -
5V 46 6z 32 - -

5 W U4 - 6z 32 -

5 W 4 G/GT - 6z 32 -

5 X 3 GT - 6Z 32 -

5 Y 3 G/6T - 6Z 32 -
5Y 4 G - 6Z 32 -

g - - 6z 32
524 - 6Z 32 -




RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
5 Z 4 G/GT - GZ 32 -
6 A7 (S) - EK 2 -
6 A8 G/GT - EK 2 -
6 AB 4 - - EC 80
6 AB 5 - - EM 34
6 AB 7/1853 - - EF 80
6 AB 8 ECL 80 - =
6 AC 7/1852 = - EF 80
6 AD 6 G - - EM 3%
6 AD 8 EBF 81 - -
6 AF 4 - EC 93 -
6 AF 6 G - - EM 34
6 AG 5 - EF 91 -
6 AG 6 G EL 33 EL 3 -
6 AJ 8 ECH 81 = =
6 AK 5 (W) EF 95 - -
6 AK 6 - EL 91 =
6 AK 7 = EL 33 -
6 AK 8 EABC 80 - -
6 AL 5 EB 91 - -
6 AL 6 G - 4689 K -
6 AM 5 EL 91 - -
6 AM 6 EF 91 - -
6 AN 7 ECH 80 - =
6 AQ 4 EC 91 - -
6 AQ 5 EL 90 - 2
6 AQ 8 ECC 85 - -
6 AR 5 - - EL 41
6 AR 7 GS - EBF 2 -
6 AT 6 EBC 90 - -
6 AU 6 EF 94 - o)
6 AV 6 EBC 91 = %
6 AX 6 - - AX 50
6 B8 (6) - EBF 32 -
6 BA 6 EF 93 - -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
6 BD 6 - EF 41 -
6 BD 7 EBC 80 - -
6 BE 6 EK 90 “ -
6 BE 7 EQ 80 - -
6 BH 5 EF 8l - -
6 BQ 5 EL 84 - -
6 BQ 7 A - ECC 84 -
6 BR 5 EM 80 - -
6 BT 6 - EBC 41 -
6 BX 6 EF 80 - -
6 BY 7 EF 85 - -
6 C 4 EC 90 - -
6 C6 - EF 37 A -
6 C 10 ECH 42 - -
6 CA 7 EL 3% - -
6 CD 7 EM 3% = =
6 CJ 6 EL 81 - -
6 CK 6 EL 83 - -
6 CN 6 EL 38 -- -
6 CQ 6 EF 92 - -
6 CS 6 EH 90 - -
6 D | (Mazda) EA 50 - -
6D 2 EB 91 - -
6D 6 - EF 39 -
6 DA 6 EF 89 -
6 E8 G - ECH 3§ -
6 F 6 G/GT - EL 33 -
6 F 12 EF 91 - -
6 F I3 - EF 42 -
6 F 16 EF 41 - -
6 H 6 GT - EB 34 -
6 J 6 ECC 91 - -
6 J 7 G/6T - EF 37 A -
6J 86 - ECH 35 -
6 K 7 G/GT - EF 39 =
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
6 K 8 G/GT - ECH 35 =
6 L6G - 4689 K -
6 L 34 EC 91 - L
6 LD 3 EBC 41 - =
6 M 2 EM 34 - -
6 M5 EL 80 - =
6 M6 G EL 33 - -
6 MY @ - EF 39 -
6 N 7 G/GT - ECC 33 -
6 N8 EBF 80 - -
6 P8 G - ECH 35 -
6 P 28 - EL 38 -
6 Q4 EC 80 - -
6076 - EBC 3 -
6 Q 7 GT - EBC 3 -
6 R 3 EY 81 - -
6 R & EC 81 - -
6 R6G - EF 39 =
6 R7 - EBC 3 -
687 - EF 39 -
6 S7 6 - EF 39 -
6 SC 7 - ECC 35 -
6 SJ 7 - EF 36 =
6 SK 7 - EF 4| =
6 SL 7 GT - ECC 35 -
6 SN 7 6T - ECC 33 -
6T 8 EABC 80 -
6 U 3 EY 80 - -
6 U 5/6 G5 - - EM 34
6U76 - EF 39 i
6 U8 = ECF 80 -
6V 3 (4) - EY 81 -
6V Y EZ 80 - &
6 V6 G - EL 33 =
6 W 2 - EY 51 -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
6 W 3 EY 80 - -
oW T8 - EF 37 A -
G- X 2 EY 51 - -
6 X 4 EZ 90 - -
6 X 5 G/&T EZ 35 = =
6 ZY 5 G - EZ 35 -
A2 - - AL 4
7 A3 - AL 4 -
7 A7 - EF 22 -
7 AN 7 PCC 84 - -
7.8:7 - EF 22 %
7¢C65 - EL 41 -
7.0 6 - CL 4 CBL |
709 EL 91 - -
T -Fal - ECC 35 -
7 F-Le EF 41 - -
7K - EBC 41 -
7 87 - ECH 21 -
7Y 4 - EZ 35 -
8 A I - AF 7 -
8 A8 PCF 80 - -
8D 2 o = CF 7
8D 3 EF 91 = -
9 A I - - AF 3
9 AK 8 PABC 80 =
9 AQ 8 PCC 85 - -
9D 2 - - CF 3
9 D6 EF 92 - -
10 D | - EB 34 -
10 F 9 - UF 41 -
10 LD 3 UBC 41 - -
10 M2 UM 4 - -
A2 z ABC | 3
12 AT 7 ECC 8l = 2
12 AU 7 ECC 82 = -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT

EQUIVALENT | EQUIVALENT TYPE
12 AX 7 ECC 83 - -
12 %P 4 MW 31 - 16 - -
13 PGA - - ECH 3
13 SPA - - CF 7
13 VPA - - CF 3
15 - - KF 3
15 A 2 - AK 2 -
15 A6 PL 83 - -
15D 1 - - ECH 3
i56 A5 PL 82 - -
773 PY 81 - -
19 BD PY 80 - -
19D 8 UCH 81 - -
19 SU PY 82 - -
19 X 13 PY 80 - -
19 Y 3 PY 82 - -
20 A | - - AK 2
20 A 3 POPE 2D21 - -
21 A6 PL 81 - -
30 C | PCF 80 - -
30 L | PCC 84 - -
36 - EF 36 -
39/uy - EF 39 -
40 SUA - cY | cY 2
¥l E - EL 2 -
41 MHF - - ABC |
41 MHL - - ABC |
4l MPG - AK 2 5
41/MPL - - ABC
41/MSG = AF 7 =
41 /MTL - S ABC |
41/STH - - AK 2
42/42 E - EL 2 =
42 MP/PEN = AL 4 =
42/0T - AL 4 -
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE
53 KU - 6z 34 %
57 POPE 57 - -
63 TP ECL 80 - -
105 POPE 105 - -
43 |U 1561 - -
4y |u 1561 - -
45 1U - AZ 50 -
54 KU 6z 32 - -
62 DDT EBC 41 - -
62 TH ECH 42 - -
62 VP EF 41 - -
63 SPT EF 50 - -
64 ME EM 34 - -
64 SPT EF 80 - -
65 ME EM 80 - -
66 KU EZ 40 - -
67 PT EL 41 - -
77/77 E - EF 37 A -
78/78 E 5 EF 39 -
80 = 6z 32 -
84/6 Z 4 - EZ 32 -
121 K MW 31 - 16 - -
121 VP UF 41 - -
141 DDT UBC 41 = -
141 TH UCH 42 - -
171 DDP UBF 80 - -
202 DDT - CBC | EBC 3
202 STH - - ECH 3
21C DDT - - DLL 21
210 DET - KC 4 KBC
210 HF - KC 4 KBC |
210 LF - KC 4 KBC
210 PG - - KK 2
210 SPG = - KK 2
210 SPT - = KF 3
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RECOMMENDED
TYPE DIRECT NEAR REPLACEMENT
EQUIVALENT | EQUIVALENT TYPE

210 VPT 4-pin3 - - KF 3
210 VPT(7-pin - - KF 3
213 Pen PL 81 - -
215 P - - KL 4
215 SG - - KF 3
220 HP - KL 4 -
220/0T - KL 4 -
220 P - - KL 4
220 PA - - KL 4
220 SG - - KF 3
220 VS - = KF 3
220 VSG - - KF 3
230 PT - KL 4 -
240 QP - - DLL 21
244 v - - ABC |
302 THA - - ECH 3
311 Sy Uy 41 -

332 PEN - cL 4 CBL
354 - - ABC |
408 BU 1805 - -
442 BU 1561 - -
451 U AZ 50 - =
460 BU AZ 50 - -
48y v - - ABC |
506 BU 1805 - -
807 (W) E 06/50(W) = =
813 B 2/250 2 =
832 A QE 04/20 = 5
834 T8 1/60 & - =
837 PE O4/10 E = ~
66 A DCG 4/1000 G - -
872 A DCG 5/5000 GB = =
2101 - KL 4 =
2102 - KBC | =
5557 POPE 57 E -
5559 POPE 105 - =
5861 EC 55 = =
189049 1163 - &
217282 1164 - =
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OF THE TYPES



ALPHABETICAL VALVE INDEX
TYPE PAGE TYPE PAGE
AB 2 - 36 cL 2 51
ABC 1 - 36 CL 4 51
ABL | - 36 cL 6 52
AC 2 - 36 cy | 53
AD | - 37 cy 2 53
AF 3 - 37 DA 90 53
AE 7 - 37 DAC 21 54
AH | - 38 DAC 32 54
AK 2 - 39 DAF 40 55
AL | - 39 DAF %I 1]
AL 2 5 39 DAF 81 56
AL 4 39 DAF 96 57
AL 5 40 Dc 70 57
AM 40 pC 80 57
AM 2 =~ 40 DC 80 58
AX | & Wl DCC 90 58
AX 50 - 4l DCG 4/1000 G 196
AZ | - Wi DCG 5/5000 GB 196
AZ 4 3 41 DCG 9/20 196
AZ 11 - 42 DCX 4/1000 196
AZ 12 - 42 DCX 4/5000 196
AZ 31 - 42 DF 21 58
AZ 4i - 42 DF 22 59
AZ 50 - 42 DF 33 59
[4 8 = 43 DF 91 60
c 10 i 43 DF 92 60
C 12 © 43 DF 96 60
[ I B 43 DK 21 61
CB 2 - 43 DK 32 61
CBC | . 44 DK 40 62
CBL | - 44 DK 91 63
CBL 6 - 45 DK 92 63
ccC 2 - 46 DK 96 63
CF 3 - 46 pL 21 64
CF 7 = 47 bL 33 64
CF 50 n 47 DL 85 64
CH | N 48 DL 36 64
CK 1 N 49 DL &I 65
cK 3 il 50 pL 92 66
CE -1 - 50 DL 93 66
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ALPHABETICAL VALVE INDEX

TYPE PAGE TYPE PAGE
DL 94 66 ECC 35 82
DL 95 66 ECC 40 82
DL 96 67 ECC 81 83
DLL 21 67 ECC 82 83
DM 70 68 ECC 83 83
DM 71 69 ECC 84 83
DY 30 69 ECC 85 8y
DY 86 69 ECC 91 84
EA 50 69 ECF | 84
EAA 91 69 ECF 80 85
EABC 80 70 ECH 3 85
EAC 91 70 ECH 4 85
EAF 41 71 ECH 21 86
EAF 42 71 ECH 35 87
EB 4 72 ECH 41 87
EB 34 72 ECH 42 87
EB 41 72 ECH 81 88
EB 91 73 ECL I 89
EBC 3 73 ECL 80 89
EBC 33 74 EEP | 90
EBC 4Ii 74 EF & 91
EBC 81 75 EF 6 9l
EBC 90 75 EF 8 92
EBC 91 75 EF 9 93
EBF 2 76 EF 22 94
EBF 32 77 EF 36 94
EBF 80 77 EF 37 A 95
EBL | 78 EF 39 95
EBL 21 78 EF 40 96
EC 2 79 EF 4l 97
EC 55 79 EF 42 97
EC 80 79 EF 43 97
EC 8l 80 EF 50 97
EC 91 80 EF 5l 98
EC 92 80 EF 54 98
EC 93 81 EF B5 98
ECC 31 81 EF 80 99
ECC 32 8l EF 85 99
ECC 33 81 EF 86 100
ECC 34 82 EF 89 100
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ALPHABETICAL VALVE INDEX
TYPE PAGE TYPE PAGE
EF 91 & 101 EQ 80 118
EF 92 = 101 EY 51 I8
EF 93 = 101 EY 80 119
EF 94 & 102 EY 8l 119
EF - 95 = 102 EY 82 119
E¥EF- 51 - 102 EY 84 119
EFM | - 103 EY 86 19
EFP 60 = 103 EY 91 120
EW 2 e 103 EZ 2 120
EX 2 - 1ok EZ 4 120
EK 3 = 105 EZ 35 121
EK 32 = 105 EZ 40 121
EK 90 - 105 EZ &I 121
EE 2 = 106 EZ 80 121
EL 3 (N) - 107 EZ 90 122
EL & - 107 GZ 32 122
EL 6 - 107 GZ 34 122
EE 11 - 108 HCH 81 123
EL 12 - 108 HL 94 123
EL 32 - 109 KB 2 123
EL -33 - 109 KBC | 124
EL 3% - 109 KC | 124
EL 35 - 1o KC 3 125
EL 37 5 (N KC 4 125
EL 38 = 112 KCH | 126
EL 41 . 112 KDD | 126
EE 42 5 112 KF 3 127
EL 50 - 113 KF 4 127
EE- 51 - Iy KH | 128
EL 60 - 1y KK 2 128
EL 8l - 1y KL 4 129
EL 82 = 115 KL 5 129
EL 83 - 15 MW 22-7 182
EL 84 . 115 MW 22-14 182
EL 90 - 116 MW 22-16 182
EL 91 = 116 MW 22-17 182
EM | . 17 MW 22-18 183
EM 4 - 17 MW 31-7 183
EM 34 iy 117 MW 31-14 183
EM 80 = 118 MW 31-16 183
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ALPHABETICAL VALVE INDEX
TYPE PAGE TYPE PAGE
MW 31-17 - 183 QB 3.5/750 193
MW 31-18 - 184 QE 06/50 193
MW 31-74 - 184 QEL 1/150 193
MW 36-22 - 184 QQE 0u/20 193
MW 36-24 - 184 QQE 06/40 193
MW 4i-1 - 184 TB 1/60 G 193
MW 43-43 - 185 U 30 138
MW 43-64 = 185 UABC 80 138
MW 53-20 = 185 UAF 41 139
0A 50 e 174 UAF 42 140
0A 51 - 174 UB 41| 141
0A 52 = 175 UBC 41l 141
0A 53 - 175 UBC 81 142
0A 55 b 175 UBF 80 142
0A 56 & 175 UBL | 144
0A 60 - 176 UBL 21 145
0A 6l - 176 uc 92 146
0A 70 = 176 ucc 85 147
0A 73 & 176 UCH 4 148
PABC 80 = 130 UCH 21 148
Pe- 193 - 131 UCH 41 150
PCC 84 = 131 UCH 42 151
PCC 85 = 131 UCH 81 152
PCF 80 = 132 ucL 11 152
PCL 82 = 133 UF 9 152
PE 04/10 E - 192 UF 21 153
PE 06/40 E = 192 UF 41 154
PL 17 = 188 UF 42 155
PL 21 = 188 UF 43 156
PL 36 - 133 UF 80 156
PL 57 = 188 UF 85 157
PL 81 - 134 UF 89 157
PL 82 = 135 UL 4l 158
PL 83 = 136 UL 4y 159
PL 105 = 188 uL 8y 159
PY 80 = 137 UM 4 160
BY: -8 = 137 UM 34 160
BY:82 o 137 UM 80 161
QB 2/250 = 192 Uy | N 161
QB 3/300 5 193 uy 11 162
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ALPHABETICAL VALVE INDEX
TYPE PAGE TYPE PAGE
Uy 21 = 162 6 V6 - 6T 28
UY 4 - 163 6 X 4 28
UY 42 - 163 12 AT 6 29
Uy 82 - 163 12 AT 7 29
uY 85 - 164 12 AU 6 29
I A3 = 10 12 AU 7 30
I A 7-6T - 10 12 AV 6 30
I AC 6 . 10 12 AX 7 30
I ¢ 5-6T s 1 12 BA 6 30
I H 5-GT = 1 12 BE 6 31
Loy . 12 12 BY 7 31
I N 5-6T - 12 12 SA 7-GT 31
I RS = 12 12 SK 7-GT 31
1S5 o 13 12 SN 7-GT 31
1Ty - 15 12 SQ 7-GT 32
Uy - 15 25 L 6-GT 32
3 Ay - 16 35 W 4 32
3 A5 - 16 35 7 5-GT 32
3Qu - 17 50 C 5 33
3 Q 5-6T - 17 50 L 6-6T 33
35y - 18 80 33
3V 4 - 20 85 A | 178
5 U 4-6 - 20 85 A 2 178
5 Y 3-GT - 20 1163 178
6 AK 5 - 21 1164 178
6 AL 5 - 21 1561 164
6 AQ 5 - 21 1805 165
6 AT 6 - 22 1832 165
6 AU 6 - 22 1875 165
6 AV 6 - 23 1876 165
6 BA 6 - 24 1877 165
6 BE 6 - 24 1878 166
6 BG 6-G - 25 4613 166
6 BQ 7-A - 25 4614 166
6J6 - 25 4624 167
6L 6-6 - 25 4636 167
6 SA 7-GT - 26 46l 167
6 SK 7-GT - 27 4646 168
6 SN 7-6T = 27 4650 168
6 SQ 7-6T = 27 4652 169
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ALPHABETICAL

VALVE INDEX

TYPE PAGE TYPE PAGE
K 4 172
U654 - 169 ase
4657 - 170 4689 172
4662 N 170 4690 172
4682 - 171 4694 173
4683 - 171 4699 173
4686 - 172
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