- ,:-:-—--—-.
EL9 I (Cont.) OUTPUT PENTODE i TUNING INDICATOR (OBSOLETE) EMI
OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL HEI-;TER = N S A
(Self Bias) n - |
Va 250 v I 200 mA k NC ‘|
Vea 250 v NC a 1
lao) 2x11 mA LIMITING YALUES i
la (max. sig.) 2x12.8 mA V. max. 250 \% Ty 91 ]
lgsio) 2x1.6 mA V. 275 v L = !
lgs (max. sig.) 2x4.1 mA Vo mas, 50 v Side Contact i
Ri 600 Q e »
Raa .24 kQ i
Vingi-gyr.m.e) 24 Y OPERATING CONDITIONS :
Pout 4.0 W 250 250 v
Diot 32 % 2.0 20 MQ :
REFLACEMENT FOR: 0 -5.0 v DIMENSIONS | - :
?A}'}T(g_mpi‘:‘:vﬁf:bgiiog_mred' 95 o : Max. Overall Length 76 mm ' J
130 o pA Max. Diameter 28 mm :
0 90 2 s
REPLACED BY: EM34—Change base. Change anode resistor to 1MQ, and connect g
i f h.t.4to Pin 6. Il
EL820 OUTPUT PENTODE aiictheriiiQ reslztonfomibtes i IB
Qutput pentode suitable for use in the ol a Q :
e.h.t. units of projection television receivers. R ST o i | l
O t
HEATER x OY0N1c EM3
O |
Va 63V = gz R ( RO TUNING INDICATOR (OBSOLETE) 11
91 O O 92 I 1
In 105 A — | B
! KT g HEATER t a ——— i1
h h 6.3 v |
DIMENSIONS B9A Va , ) e 1§
I 200 mA
Max. Overall Length 83 mm h g Ne a i
Max. Seated Height 76 mm CHARACTERISTICS g
Max, Diameter 222 mm LIMITING VALUES ) t iR
Va 250 % v , b
vgz 250 vV Va max. 250 kh h I
LIMITING VALUES Ve, 0 v Vi max. 250 v Side Contact il
Va max. 300 % la 32 mA Vi_i max. 50 ¥
*Va (pky Max. 7.0 kY lgs 24 mA
Pa Max. 8.0 W Ver -385 v _ OPERATING CONDITIONS DIMENSIONS
Vg max. 300 A gm 46 mA/V 1 Vu 200 250 \ Max. Overall Length 76 ~ mm
Pgz Max. 4.5 w Vg2 5.1 —= Ra 1.0 10 MQ Max. Diameter 28 mm i—-'
Pasgs Max. 10 w a 15 kQ Ve (0=107) 0 0 Y
i Iz max. 180 mA Vg (e=90%) -18 -2 v
it Vi_x max. 100 v la (Ve=0V) 175 220 wA
I *Max, pulse duration 18%, of one cycle, with a maximum of 18 ysec. e (Ve=0V) 250 300 pA
REPLACEM : i : 2 F
ENT FOR: 6Cl6—Direct REPLACED BY: EM34—Change base. Connect 1MQ resistor from h.t.1-to pin 6.
N (=1
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EM4 TUNING INDICATOR

HEATER
Vi
I

DIMENSIONS

Max. Overall Length 79

Max. Diameter 28
Side Contact

' For operating conditions and limiting values see t EM34
and EM34 are identical. & i o Escentfor s B

EM34

Electron beam tube for use as tuning
indicator in radio receivers or as null
indicator in test equipment. °

TUNING INDICATOR

HEATER
Vh
In

DIMENSIONS

Max. Overall Length OPERATING CONDITIONS
Max. Diameter 200 250

LIMITING VALUES - 13 :g
Va, max. 275 t 550 750
Vay Mmax. 275 Ve (¢, max.) (1) 0 0
V, max. 275 Vg (¢, max.) (2) O 0

, Vi (6, min.) (5) —42 =50
Vi x max. 100 Vg (5 min.) (6) -12.5 16

(1) and (2) Max. angle of the shadows produced by the deflector plates x, x” and y’, y”
respectively.

(5) and (6) Min. angle (5°) of the shadows produced by the deflector plates x’, x” and
y’', y” respectively.

REPLACEMENT FOR:
6CD7, 64ME—Direct.
Y61, Y62, Y63, 6M1, 6USG, 63ME—Supply h.t. to pin 6 through a 1MSQ resistor
Interchange connections to pins 4 and 5.
EM3, TVé, 6U5/6G5—Change base. Supply h.t. to pin 6 through 1M resistor.
EM1—Change base. Change anode resistor to 1MQ nad connect another 1MQ
resistor from h.t.-4-to pin 6.
TY4—Change base Raise heater voltage to 6.3V. Change anode load to 1MQ and
r_.ruvp‘!p}i\y hc.:t.+to pin 6 through a 1MQ resistor.
! 1MQ_res};::c>g2 base. Raise heater voltage to 6.3V. Supply h.t.4to pin 6 tlzrough
EFM1 (Indicator section)—See page 126.

o)
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GAS-FILLED TRIODE

Thyratron for use in h.f. time bases and
control equipment.

HEATER
Vn
In
LIMITING VALUES

Va_gipk) Max. 5
Ve max. 10 kv

lg max. 10 mA
fa(py) Max. 750 mA
Rg_x min. 750
% 750 k2
*Vh_x max. 100 v
Valve Voltage Drop i3 v
Control Ratio 35
Max. Operating
Frequency 150 kefs
*Cathode always positive with respect to
heater.

6. A
1 A

1 kV

DIMENSICNS
Max. Overall Length 114
Max. Seated Height 100
Max. Diameter 42

REPLACEMENT FOR: EC50—Change base.

HIGH VOLTAGE
HALF-WAVE RECTIFIER

Miniature high voltage half-wave rectifier
with wired-in connections for_ use in
cathode ray tube e.h.t. supply units.

HEATER
Vh 6.3 v
In 90 mA

LIMITING VALUES

1. Sinusoidal Input (50 cfs)
trgr.m.g.) Max. .0 kV
Tout Max. .0 mA
C max. 4 | uF
Ritm min. 1 kO
2. Sinusoidal Input (10 kc/s to 50C l«c/s)
P.LV. max. 17 kV
lout Max. 500 wA
fpk) Max. 40 mA
C max. 001 gF
3. Pulsed Input
P.L.V. max. 17 kY
lout Max. 350 uA
*ikpk) Max. 80 mA
C max. 5,000 pF
*Max. pulse duration 5.0%, of the time
between two pulses, with a maximum of
Sp sec.

EYSH

FON

Wired-in

DIMENSIONS

Max. Bulb Length 53
Max. Bulb Diameter 14.5

Soldering recommendations:—

The anode lead should not be
soldered closer than 10mm from
the seal and the heaters not closer
than 5mm from the end of bulb.

Great care should be taken not to
bend the anode lead near its seal.

REPLACEMENT FOR: R12, R12A, SU61, U43, U151, 6X2—Direct.

(=1
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EY86

High vaoltage rectifier for television e.h.t.
supplies.

HEATER
Vn
In

LIMITING VALUES
TTP.LV. max. 22
tout Max. 800 A
*#i 1 pky Max. 40 mA
C max. 2000 pF
1¥Max. duration 189, of a line scanning
cycle with a maximum of 18 usec,
*¥Max. duration 109 of a line scanning
cycle with a maximum of 10 usec.

HIGH VOLTAGE
HALF-WAVE RECTIFIER

kha h
BSA
+Pins 1, 4, 6 and 9 may be used for fitting
an anti-corona shield.

*Pins 3 and 7 may only be connected to
points in the heater circuit and must
not be earthed.

DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter

EY9I

HEATER
Vi
In

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

LIMITING VALUES
Va-ir.m.s.; max.
lgut Mmax.
Vh_k(pk) Max.
C max.

Page 150

INDIRECTLY HEATED
HALF-WAVE RECTIFIER

h
h a
0o
k(O O] NC
0o O
a NC

kh h
B7G

OPERATING CONDITIONS
Va Cmax Riim
(Vems.) (»F) (@)
250 32 100
250 16 50
250 8 0
200 32 70
200 16 30

INDIRECTLY HEATED EZI

FULL-WAVE RECTIFIER (OBSOLETE)
h h
k NC
d d

NC NC

HEATER

d
Vi 6.3 v
In 400 mA
LIMITING VALUES
Va(r.m.s.) Max. 2x250 v
60 mA :
T4 kh h

Igu‘ max.

V ] 350
Ik e Side Contact

REPLACED BY: EZ80—Change base. EZ80 requires 600mA heater current.

EZ2

h: h
K NC
| !
a a

NC NC

INDIRECTLY HEATED
FULL-WAVE RECTIFIER (OBSOLETE)

In

DIMENSIONS
Max. Overall Length 85
Max. Diameter 37

HEATER T3 o a”
Vn 6.3 v : ?

LIMITING VALUES kh h
Va(r.m.s,] 2300 2x350

400 mA
loue Max. 60 60 Side Contact

C max. 32 16

Vn_k max. 500 350

Ritm min. 500 500
(per anode)

REPLACED BY: EZ80—Change base. EZ80 requires 600mA heater current.

INDIRECTLY HEATED FULL-WAVE RECTIFIER
(OBSOLETE)

HEATER

DIMENSIONS
Max. Overall Length 85
Overall Diameter 37 kh h
Side Contact

LIMITING VALUES
Va[r.m.s.; max. 2x 300 2350 2400 A"
lout max. 100 100 100 mA
C max. 32 16 16 LF
Riim min. (per anode) 200 250 300 Q

REPLACED BY: EZ80 (providing h.t. current does not exceed 90mA)—Change base.

| Mullard |
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EZ35

HEATER
Va
In

LIMITING VALUES
Vair.m.s.) Max. 2% 325
lout Max. 70
Yh_lpky Max. 350
C max, 16
Rum min. (per anode) 350

INDIRECTLY HEATED
FULL-WAVE RECTIFIER

DIMENSIONS
Max. Overall Length 93
Max. Diameter 33

REPLACEMENT FOR: U70, U147, 6X5G, 6X5GT—Direct.
Heater current differs.

6ZY5G—Heater current differs.

PVBés, U143—Change base.

UB2, 7Y4, 84/6Z4—Change base.

EZ40

" HEATER

LIMITING VALUES
Vu {r.m.g,) Max, 2X 350
Iout max, 90
C max. 50
Yh_kpk) Max. 500

INDIRECTLY HEATED
FULL-WAVE RECTIFIER

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

MINIMUM VALUES FOR LIMITING RESISTORS (per anode) (Q)

Vagr,m.a.p

C=50 uF

2% 350
2% 300
2x 275
2% 250

300
215
175
125

C=32 yF C=16yF
200 100
140 70
110 55

80 40

REPLACEMENT FOR: U150, UU9, 66KU—Direct.

INDIRECTLY HEATED
FULL-WAVE RECTIFIER

Indirectly heated full-wave rectifier pri-
marily intended for use in car radio
receivers.

HEATER

Vi 6.3
In 400

DIMENSIONS
Max. Overall Length 60
Max. Seated Height 53
Max. Diameter 22

LIMITING YALUES
Vnuum.s.; max.
lout Max.
Yo kipky Max.
C max.
Rym min. (per anode)

Pins 3 and 5 are internal connections and
must not be connected externally.

2250

60

. 350

16 32 50
250 300 325

INDIRECTLY HEATED
FU LL-\{AVE RECTIFIER

HEATER
Vau 6.3
In 600

LIMITING VALUES
Va(r,m.s.l max, 2350
lmn max. 20
C max. 50
iaipx; Mmax. (per anode) 270
Yh_lkpk) Max. 500

OPERATING CONDITIONS
Vair.m £ 2250
C 50
Rim. min. (per anode) 125
lnut 90
Vout 265

REPLACEMENT FOR: 6V4—Direct.

h

] 13- a a"
h Ic
K OOOOO a"
1c\%H OO IC
kh h
B9A

a IC

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

2x275 2x%300 2x350

50 50 50
175 215 300

90 90 90
285 310

EZ1, EZ2—Change base. EZB80 requires more heater current.
EZ3—Providing h.t. current does not exceed 90mA—Change base.

(R
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INDIRECTLY HEATED -
FULL-WAVE RECTIFIER OCTODE FREQUENCY CHANGER FCZA

EZ90

' a

HE':‘,TER h 'l FILAMENT
2 : (B Ve . - 2 <
5 B 94
___.. I 3¢ a O?CP:O gl
DIMENSIONS 2 Mg\ O, 30 fg3
ob /ds
{

DIMENSIONS
Max. Overall Length 67.5
Max. Seated Height  60.5 Max. Overall Length
; Max. Diameter
Max, Diameter 19 - - Brit. 7-Pi
OPERATING CONDITIONS LIt &N
LIMITING VALUES Vo 2% 325 CAPACITANCES

P.LLV. max. 1.25 (& 8

kh h
i

A RS

OPERATING CONDITIONS

lout Max. 70
fa (ply Max. 210
Yook max. 450

luut

Vout 300

Rim (per anode) 520

70

REPLACEMENT FOR: U78, U78/6X4, 6X4—Direct.

Cin (21 - 3
Normal Operation

Cin (g1)
Cin (g2
Cout
Cgi—g1
Ca_ga

Va 90
Ves 90
Vs 45
VS-!

ly

135
135
45
-0.5
700
8.5

C
E3-EB4 E
VOH C{r.m.s.) 8-5

LIMITING VALUES les 1.3 2.1

Ve max. 150 leases 600 700
270 270
: 500 Ee
o ra 2.0 2.5

FC2 - OCTODE FREQUENCY CHANGER € gy Ves max. 150 v :
- Pea Max. 600 mw Ves g e

. Vga-g; Max. 100 v
FILAMENT B B ES
> 2 < N = Ps3 ;g5 Max. 400 mw
t : 94 I max. 1 mA
Iy 20\ q :

= e T T W —

*For 100 : 1 reduction in g,

93, . 4
DIMENSIONS 95 = Short Wave Operation

Max. Overall Length 132 135

Max. Diameter 46 Borcor pin | i 135
60

-1.5
VUSL'[I'-TH.S.[ 4-0
Iy 1.0

Q7

Os
]
1

CAPACITANCES CHARACTERISTICS
Cin L Vs
Cout h ng 1 3
Ca_gy Vesses ‘
Co1-ge la e s
Ig!-{ E34E5 5 B ; Ec 6: 7
2 ;

LIMITING VALUES Ee

Va max. 1
Vga max. i REPLACEMENT FOR:

KB80B, VHT2A, VO2, X21—Direct.
KK2, VO2s—Change base.

lgs

il
I

Vgasgs Max. 70

REPLACEMENT FOR: KE0A, 0202, VHT2, X22, 210PG, 210SPG—Direct.

TH2—Redesign circuit.




Fc4 OCTODE FREQUENCY CHANGER

HEATER
Vn
]H

DIMENSIONS
Overall Length
Overall Diameter

CAPACITANCES Brit. 7-Pin

Ca gy pF
Cin 2.0 pF OPERATING CONDITIONS

Cout p F Va
Ce1h 9.4 pF Ve

Cga-h 6.1 pF ags-q g5

Ce1-g <035 pF [
Cgo-gs <025 pF lgssgs

81 =
LIMITING VALUES ge o
k

amaxg 250 v
Vg max. 90 \'s ¢t Va=%go\\|/f. t:gzz\{ﬁma —70V ?rnd]
Vg g5 Max. 70 v ose(pky = , e grid current (lg,
reaches a val f 1.0 =
Rgsx max. 25 MQ reaches 2 value of 1.0, A for: Ve, —~0.1

REPLACEMENT FOR:
ABDA, 0406, YHT4, YO4, 41MPG.
‘1)('562—3(_:heck that Y, does not exceed 90V.
—~Bias may require adjustment and i igni
AK2 and VO4s—Change blase. e

FCI 3 OCTODE FREQUENCY CHANGER

HEATER

DIMENSIONS

Max. Overall Length 118

Max, Diameter 47 Side Contact

For limiting values and operating conditi

dimensions and base ccnnect;;ons, t;grpes FC13°:a:,d EEZ?IBE)'E\:.Q ::gt::n%c(i:c;ai.ExcePt -
REPLACEMENT FOR:

CK1, 01307 (P-base), VO13s—Direct.

VHTA—Adjust screen voltage to 90V. Receiver may need realigning.

(==
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OCTODE FREQUENCY CHANGER

HEATER
In 200

Vi 13

DIMENSIONS
Max. Overall Length 135
Max. Diameter 47

CAPACITANCES Brit. 7-pin
facke OPERATING CONDITIONS
S 3 ' 200
Cout 90
Cingn) s 70
Cingg2y - : 15
Ce1-m1 1.6
Cge—g4 2.0

LIMITING YALUES 3.8
Va max. Voseqr.m .5 8.5
Vgz max. 90 v R 250
Vieaigs Max. 90 Y ge 600 pA/Y

REPLACEMENT FOR:

808, 01307 (7-pin), YO13—Direct.
13PGA, 15D1—Check that Vg, does not exceed 90V.

DIRECTLY HEATED
FULL-WAVE RECTIFIER

FW4-500

FILAMENT d

Vi 4.0 v
I 3.0 A

DIMENSIONS
Max. Overall Length 146
Max. Diameter 51

LIMITING VALUES
Var.m.s.) Max. 2% 500 v OPERATING CONDITIONS
lout Max. 250 mA Var.msy 2%350 2x500 v
P.LLV. max. 1.6 kV C max. 32 16 uF

Riim (min.)

{per anode) 150 200 Q

Brit. 4-pin

REPLACEMENT FOR:
4/100BU—Direct.
RV200/600, U18/20—Providing Va(r.m.s. does not exceed 500V.

AX50—Check value of limiting resistors.
R43, UU10, 451U (Indirectly heated)—Check that electrolytic ca

stand a voltage of 1.4 < r.m.s. input.
AZ2, AZ32—Change base. Filament current for FyW4-500=3.0A.

AZ50—Change base.

pacitors will with-
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FW4-800

FILAMENT
Vi
13

LIMITING YALUES
Yair.m.e.) max. 2 x 850
lout max. 125
C max. 4
Rim (min.y (per anode) 150

DIRECTLY HEATED
FULL-WAVE RECTIFIER

f f
Brit. 4-pin
DIMENSIONS

A
rF Max. Overall Length 146
Q Max. Diameter 51

REPLACEMENT FOR: RV200/600, U18/20—Direct.

GZ30

HEATER
Vi
In

LIMITING VALUES
P.LV. max. 1.4
iapx) Max. 375
lout max. 125
C max. 50
L min. 5.0

OPERATING CONDITIONS
Capacitor Input

Va.(r.m,e.j foul C RIIm {min.y Vnut
V)Y (mA) (uF) (per(g)ode) Vv) V)" (mA)

2250 125 190
2x300 125 260
2x350 125 300

2x250 125 50 240
2x300 125 50 310
2%35 125 &g 380

INDIRECTLY HEATED
FULL-WAVE RECTIFIER

Egsa ¢ o

kh h
Octal

DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter

Choke Input

Vﬂ[r.m,s,l qut

242 2250 125
292 2300 125
344 2% 350 125

236 23400 125
282 2450 125
327 2500 125

REPLACEMENT FOR: R52, 5Z4, 574G, 5Z4GT—Direct.
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INDIRECTLY HEATED
FULL-WAVE RECTIFIER

HEATER
Vh
In

DIMENSIONS
Max. Overall Length 120
Max. Diameter 46

LIMITING YALUES—CAPACITOR INPUT

Valr.m.a.l max. 2% 300 2350 2500

lout Mmax. 300 250

125

v
mA

C Ritm min.(per anode)

(F) (Q)
60 150
32 100
16 50

LIMITING VALUES—CHOKE INPUT
Var.m.s.) Max. 2 %400
lout Max., 300

REPLACEMENT FOR:
54KU—Direct.
UUB—Change base. Raise heater voltage to 5.0V.

INDIRECTLY HEATED
FULL-WAVE RECTIFIER

HEATER
Vn 5.0
Iy 2.8

LIMITING VALUES
Va[r.m.s.l max. 2500
lout max. 250 mA

Octal
P.IV: max. 125 kv i

DIMENSIONS
Max. Overall Length
Max. Diameter

REPLACEMENT FOR: US54, 53KU—Direct.

==

142
57.5

mm
mm

A
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HBC90 DOUBLE DIODE TRIODE VARIABLE-MU R.F. PENTODE

HEATER ; : HEATER
Iy —%4 a B In 150
n | Va 12.6

. - DIMENSIONS
LIMITING VALUES Max. Overall Length ~ 54.5
Triode Section = Max. Seated Height 47.5

Vs max. 300 - Max. Diameter 19
pa Max. 1.0 . - © B7G

Vi_x max. 90 DIMENSIONS _ A I ANCES, CHARACTERISTICS
Diodle Sections (Each Section) Ei: g:iglllHLégﬁih 2;? - o S, (Wittt:{) external shield) . oF V. 100
ALITES: Max. Diameter 19 - Cout 5.0 pF 0 0

_ R 0 33
3 <0.0035 pF o
OPERATING CONDITIONS o1 2 Vs 100 100

CHARACIERISTICS K: 233 ey . LIMITING VALUES Ri 68 68
3: 100 5 20 0 \ Ry 8.1 9.2 ' Vs max. 300 v re 0.25 15 Mo
. - ®
la 0.8 10 mA Re 10 = Vg Max. 125 v gm 43 44 mAV
g 13 12 mAJV Ving 37 47 Pa Max. 30 W la 10.8 B o
S 70 70 in L max. 600 w I
ra 54 58 kQ *Grid resistor of following valve. i f::'lax. 18 mm A *\;:1 __23'4 _23'2 rn¢

REPLACEMENT FOR: 12AT6—Direct. - Vh_x max. 90 v *For 100 : 1 reduction in g,

REPLACEMENT FOR: 12BA6—Direct.
14H7—Change base. Check screen-grid voltage is less than 125V, Bias will require
adjustment.

HBC9I DOUBLE DICDE TRIODE

HEATER

. B . HEPTODE FREQUENCY CHANGER HK90

LIMITING VALUES 3 ' HEATER
Triode Section — In 150 h
Va max. 300 : Va 126 : LT
1 oo

Vi_x max, 90 _ ! DIMENSIONS kg9s (O Q)92

Diode Sections (Each Section DIMENSIONS — - f
St ( 1}0 Max. Overall Length  54.5 : Max. Overall Length 545 O 0/9%
= 2 : Max. Seated Height ~ 47.5 o B Max. Seated Height ~ 47.5 9l %

Max. Diameter 19 ' Max. Diameter 19

CHARACTERISTICS OPERATING CONDITIONS > CAPACITANCES

A 100 250 v v 90 180 c
) | 3 5.5
Ve -1.0 2.0 v 2236 473 3 ' : c:_:: 7.2 LIH\IfTIr:S bt
In 0.5 1.2 mA 1.0 2.2 - — Ca_all 8.6 ng,g max.
% 125 16 mAV e

Ca gy <03 max.
48 68 P
u 100 100 Co1—ga <0.15 Pgaigy Max.

in 2
ra 80 62.5 kQ * Grid resistor of following valve. ; Ca gy <0.05 lx max
REPLACEMENT FOR: 12AVé6—Direct. "B Ce1 ik 2.8 Vh_x max,

)
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HK90 (cone)

HEPTODE FREQUENCY CHANGER

OPERATING CONDITIONS CHARACTERISTICS

(with separate excitation)* Oscillator Section
Va 100 250 Va 100
Viaszt 100 100 Veiien 100
Ve 24 50 s Ver 0
20 20 Ve 0
0.5 1.0 la 25 mA
455 475 . Emg1-g3:81+0) 7.25mA [V
2.8 3.0 Hig1-ga+84+2) 20
7.3 71 *The operating conditions shown with
500 500 ! separate excitation correspond very
10.6 10.6 closely with those obtained in a self-
Vs -30 -30 excited oscillator circuit operating with
+For 100 : 1 reduction in ge. zero bias.
REPLACEMENT FOR: 12BE6—Direct.

HLI 3 MEDIUM IMPEDANCE TRIODE

DIMENSIONS

Max. Overall Length 101 mm
Max. Diameter 44 mm

For heater rating, operating conditions

and limiting values see type HL13C. NG NC
Except for dimensions and base connec-

tions, the HL13 and HL13C are identical. Side Contact

REPLACEMENT FOR: CC2, HL13s—Direct.

HLI3C

HEATER 3

N M X2

Vh (P S 9

DIMENSIONS a/O7T20\NC
Max. Overall Length k\ Os_ 30 |NC
Max. Diameter 3 [eke)

LIMITING VALUES AL
Va max. 200 \ " Brit. 7-pin

Ps max. 2.0 OPERATING CONDITIONS
v 200

MEDIUM IMPEDANCE TRIODE

I max. 10
vh_k max, 125 226

CHARACTERISTICS 650
Va 200 v 4.0
la 50 mA 160
Ve -37 v
Em 3.3 mAjY 30
1 40 36
ra 12 kQ 5
REPLACEMENT FOR:
C30B, HL13 (Tungsram), HL1320—Direct.
HL13 (Hivac)—Shunt heater with 120Q 2W resistor.
HL133—Change base.
DA—Bias may require adjustment.
4D1—Earth pin 1.
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OUTPUT PENTODE

HEATER
In 150
Vh 50

DIMENSIONS
Max. Overall Length 67.5
Max. Seated Height 60.5
Max. Diameter 19

LIMITING YALUES
Ve max.
Vg max.
pa Max.
Pea Max.
Vh_k max.

CHARACTERISTICS
110 v

110 v

75 Vv

49 mA
40 mA
7.5 mAV
10  kQ

REPLACEMENT FOR: 50C5—Direct.

OPERATING CONDITIONS
(As single valve class "A’* amplifier)

Va 110
Vea 110
Ve 7.5
lasoy 49
la (max. sig.) 50
lgzi0) 4.0
lgs (max. sig.) 8.5
Ra 2.5
Pout 1.9
Vin[r.m.(.) 5.3
Dot 9.0

DIRECTLY HEATED

HIGH VOLTAGE RECTIFIER (OBSOLETE) HVRI

FILAMENT

V; 2.0
Iy 290

DIMENSIONS

Max. Overall Length
Max. Diameter

LIMITING VALUES

vﬂ;r.m.s,, max. 6.0
lout max. 5.0 mA
P.LV. max. 15 kY

a NC \/?a
Q
kh(Os aQ)h
o
NC
kh h

Brit. 4-pin

This valve is directly heated. Pins3and 4
are connected to the filament.

REPLACED BY: HVR2—Increase heater voltage to 4.0V.
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HVR2

HEATER By
Va
In

LIMITING VALUES A 1

Var.m.e,) Max. A Brit. 4-pin
lout max. : DIMENSIONS

P.LLV. max. Max. Overall Length 131
Max. Diameter 46
REPLACEMENT FOR:

1877—Direct.
HVR1, HVR2A—increase heater voltage to 4.0V.

HVR2A HIGH VOLTAGE RECTIFIER (OBSOLETE)

HEATER DIMENSIONS

Vn Y A Max. Overall Length 135
In . A Max. Diameter 5

LIMITING VALUES

For basing and limiting values see Type HVR2. Except for heater ratings and
dimensions the HVYR2 and HVR2A are identical.

REPLACED BY: HVR2—See above,

HY90 HALF-WAVE RECTIFIER

HEATER Q h
In h 2
Vi 0°0
NC |O )
DIMENSIONS o O
Max. Overall Length NC k

Max. Seated Height k.hhgt h
Max. Diameter B7G

OPERATING CONDITIONS
LIMITING VALUES Vaiimaymax, 11717240 v

P.I.Y. max. 700 \' Rigm min. 15 120 Q
iapxy Max. 600 mA lout Max. 100 100 mA
Viaox max. 350 \'% C max. 40 40 uF

REPLACEMENT FOR: 35W4—Direct.

()
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INDIRECTLY HEATED IW2
FULL-WAVE RECTIFIER (OBSOLETE)

H EATER [Baca a a

oll
Vi 4.0 v :
In 1.2 A kh(Oz ~ 4O)n
o
a
v kh h

LIMITING VALUES

Va(r.m.!.; max. 2 %250
lout max. 60 mA Brit. 4-pin

REPLACED BY: IW4-350 (lh=2.0A).

INDIRECTLY HEATED
FULL-WAVE RECTIFIER (OBSOLETE) !WZA

HEATER e s

‘ "
Va :
In - kh (O3 ? 40\ h
o
d

LIMITING VYALUES
Va(r.m.s.) Max. 2250 K h

lgut Max. &0 A .
it 4 Brit. 4-pin

REPLACED BY: IW4-350—Direct.

INDIRECTLY HEATED Iw3
FULL-WAVE RECTIFIER (OBSOLETE)

HEATER d a

b a'
Va . Q N
In : kh(O:  4O)h
o
d

LIMITING VALUES kh h
v Brit. 4-pin
DIMENSIONS

Max. Overall Length 133
Max. Diameter 54

Vn(r.m.s.; max. 2350
lout max. 120
C max. 12 uwF

REPLACED BY: IW4-350—Direct.
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EW4 INDIRECTLY HEATED
FULL-WAVE RECTIFIER (OBSOLETE)

HEATER Bacd o

'
Vi J
kh 03940 h

In

LIMITING VALUES kh h

it. 4-pi
Vair.m.s, Max. 2% 500 v Brit. 4-pin
lout max. 120 mA DIMENSIONS

C max. 12 uF Max. Overall Length
Max. Diameter

REPLACED BY: IVW4-500—Direct.

INDIRECTLY HEATED
FULL-WAVE RECTIFIER

IW4-350

HEATER

LIMITING VALUES kKh h
Va‘r‘m_a‘} max. 2)(350
lout Max, 120
C max. 12

Brit, 4-pin

DIMENSIONS
Max. Overall Length 130 mm

Max. Seated Height 1145 mm
Max. Diameter 46 mm
REPLACEMENT FOR:
A11B, A11D, APV4, BYA211, BYA214, BVA215, BVA216, IW2A, IW3, MU12, R2,
R42, UU3, UU4, UU60-250, UU120-350, UU120-350A, 1867—Direct.
AZ3, UU6—Change base.

IW?2, 1881—IW4-350 requires more heater current.

INDIRECTLY HEATED
FULL-WAVE RECTIFIER

IW4-500

HEATER B4 ¢ o
Va oy
o E A n(0n ¥ «0)n
kh h

LIMITING VALUES
Va(r.m.s.} max. 2 % 500

lous max. 20 S DIMENSIONS

C max. 16 wF
: Max. Overall Length 120

d 1 Q
Ritm min (per anode) 150 2 Diicter 47

v Brit. 4-pin

REPLACEMENT FOR:
A11C, G4120N, IW4, MU12/14, MU14, R3, UU5, UU120-500 (Hivac), 441U, 1861—
Direct. ;

43lU—Providing load current does not exceed 120mA.

DOUBLE DIODE TRIODE

FILAMENT
Vi
13

LIMITING YALUE

Ve max.
Octal

DIMENSIONS
Max. Overall Length 110
Max. Seated Height 96
Max. Diameter 33

CHARACTERISTICS
Va 100 v
Ve 0 '
la 2.4 mA
gm 1.2 mAlY OPERATING CONDITIONS
2 25 As Resistance Coupled Amplifier

ra 21 kQ 100 100 v
50 100 kQ
-1.0 1.2 v
500 300 wA

14 16.5

REPLACEMENT FOR: HL23DD, 1H6G, 2102—Change base.
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TRIODE PENTODE FREQUENCY
KCF30 CHANGER (OBSOLETE) i | OCTODE FREQUENCY CHANGER

FILAMENT
v : ;
s . . 9 B FILAMENT
| o )

I
DIMENSIONS ' : ‘
Max. Overall Length _ CAPACITANCES
Max. Diameter A Cgr-all
Cga_all

. : Cgy_all
CAPACITANCES OPERATING CONDITIONS . SOt
Pentode Section V. T

a 120 Cga—5a
Co_gy 4 Vs 60 Ca gy
Cin i Ve -1.5 Cei-g4
Cout : la 350 LIMITING VALUES

= 2 les 920 5
Triode Section oS 6r.m s} 57 P: ?:: 500

S : 200 Ve, max. 150 OPERATING CONDITIONS
S X I - : Pga Max. 600 {(Medium and Long-Wave Worlding)
Cout g1 —14 : - 52 100 A4
*For 26 : 1 reduction in g,. . Veaees m:;(. 400 Vu 20 135
: - Pgs:gs Max. Y, 920 135
LIMITING VALUES CHARACTERISTICS : I max. 11 £ 45
V85+85 45

Pen?ﬁd:]aifactlon Triod: Section : : OPERATING CONDITIONS Veu 0.5 05
. Ve max. Ve (Short-Wave Working) Vose r.m.s.)
Triode Section gm : Va (approx.) 8.5 8.5
Ve max. v i 8 . Vea la 700 700
Ves.gs 1.3 241

Ed

KF 3 S i Y 6 o 600 700
- OSC(r.M.E.) . +
5 VARIABLE-MU R.F. PENTODE la : ge 270 270
' : lgs - ra 2.0 2.5
les s : Vo, 12 12
FILAMENT ; ok = Ef ! *For 100 : 1 reduction in ge.
Vi 2.0 /B O\ _
Ie 50
DIMENSIONS REPLACEMENT FOR:

Max. Overall Length 110 i 1C6—Change base.

Max. Seated Height 96 .
Max. Diameter 33 1C7G, 1D7G—Earth pin 1.

CAPACITANCES CH?RACTERISTICS 50

Calgh <0.01 V. 60 v
i 80 p Ver 45 v
Cont 10.0 Em 1.08 I'l'lA,fv

45 mA
LIMITING VALUES il S0 oA

Ve max, 150 A *Ve, -9.5 v
Vea max. 150 \Y *For 100 : 1 reduction in gm.

REPLACEMENT FOR:
VP22, VP23, VP210, 1A4E, 1A4P, 15—Change base.
1E5G—Earth pins 1 and 5.
K50M, VP2—Change base and top cap connector. Reduce screen voltage to 60V.

Sy

N,

DIMENSIONS
Max. Overall Length 125 ‘mm
Max. Diameter 46 mm

<B2<5Eh<<<

9 1 Pt e Koo WGy

]BS

e e SR S L e W

[ —— .__—._l\-—-l_ﬂ
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KL35

FILAMENT

Vi

Ir
DIMENSIONS

Max. Overall Length
Max. Diameter

LIMITING VALUES

Vs max.
Pa Max,
Vga max.
|z max,

CHARACTERISTICS
Va
Ves
Bl
ln

Em
Fa

REPLACEMENT FOR:

B3]
2.0 A
150 mA

2

‘ng
30 mm
41 mm
150 \'
1.0 w
150 v
10 mA
135 v
135 '
—4.5 \'
56 mA
2.2 mAV
150 kQ

OUTPUT PENTODE

9z 91
20
“fo ~ o\
o)
— "N\o o/ 3
| NC NC
f+ 193

Octal

OPERATING CONDITIONS
(As single valve class **A’ amplifier)

Fixed Bjas Self Bias

Va 135 135 v
Ves 135 135 \
Ve 45 48 V
la 5.6 50 mA
Ra 19 20 kQ
Voo 3.0 29 V
Pout 340 310 mW
Duot 10 10 9%

K30G, L2 (Ferranti), LP2 (Marconi-Osram), LP220, P220 (Ediswan-Mazda or Hivac),

PB1, PM2, PM2A, PM252, 220PA—These valves are triodes.

therefore be redesigned and base changed.
Change bias to —4.5V.

PEN25, 2101—Change base.

PEN24—Change base.
1F4, 1F5G—Change base.

Output stage must

Bias may require adjustment.

KLL32

DOUBLE OUTPUT PENTODE

REY a a 7 y
| I S 9
4 a' d
FILAMENT 92,32‘L;:m::1 . |
I'-— =11 1] b — I | .' .
V‘ 20 v ¥ f I'\..‘.__ __/! ‘83.
Ie 300 mA __,_ 3=
DIMENSIONS f 19333 92.32
Max. Overall Length 101 mm Otal
Max. Diameter 41 mm OPEEATING gf“%};'oﬁgs v
CHARACTERISTICS Vea %0 120 135 V
! 2.8 3.3 3.8mA
z‘ g9 M o (max.sig) 9.8 144 169mA
83 100 v e 7.4 -102 -113 V
Ve 0 v lg, (max. sig.) 2.8 4.6 57 mA
Em 2.6 mAJV Vinzi-en
r.m.. 5.2 7.3 84 V
Pout 045 054 12 W
Dlol 1.8 2.5 23 ‘?.{—,
Ra s 16 16 16 kQ
¢
—

e [

DOUBLE OUTPUT PENTODE KL L32 (Cont.) |
REPLACEMENT FOR: HP2, K33A, PD220, PM2B, PM2BA, 220B. iy
These valves are double triodes and the cutput stage must therefore be redesigned. [ N -
It will also be necessary to change the base. |3 j
GERMANIUM DIODE 0A60 | J
Germanium diode primarily intended for use B205 K ]
as a video signal detector at frequencies up |
to 100 Mc/s. Coloured B
=~ bands |
G—+k | i
CAPACITANCE 10  pF |
: i
LIMITING VALUES DIMENSIONS )
Max. reverse working voltage Max. Overall Length 100 AL ‘* s
Peak 30 v Max. Diameter 6.0 mm fil :
A
Average 25 V )
Max. average current 50 mA COLOUR CODING
Ambient tem- -50 °C Blue § i
perature limits +60 °C Black A
OPERATING CONDITIONS 4 ;
f 20 30 30 50 Mc/s 3
Temb 20 20 60 . 20 oC
Rigad 3.9 39 3.9 3.9 k(2 FI i
Ra 3.6 3.0 2.8 2.5 kQ i
7 54 60 58 66 % ]
REPLACEMENT FOR: 1N87—Direct. '|i
i
OA61 ([}
GERMANIUM DIODE : i|
(1
Germanium diode primarily intended for Bi5E k |
use as a d.c. restorer or synchronising pulse |
clipper. Coloured l
T~ bands |
CAPACITANCE 1.0 pF a Kk i
LIMITING VALUES e
Max. reverse working voltage a 1i. l’
Peak 100 v ﬁ !
_____ Average 80 v 1
Max. average current 5.0 mA DIMENSIONS i
Ambient tem- _50 °C Max. Overall Length 100 mm |
perature limits +60 °C Max. Diameter 60 mm | '
i |
Ml =




OA6! (cons.

COLOUR CODING

Blue
Brown

CHARACTERISTICS (measured at 20°C)
Min. forward current at -1V
Max. reverse current at =50 V

REPLACEMENT FOR: 1N88—Direct.

GERMANIUM DIODE

OA70

Germanijum diode of all glass construction
intended for use as a video signal detector
at frequencies up to 100 Mc/s.

CAPACITANCE 1.0 pF

LIMITING VALUES

Max. inverse voltage
Peak 225
Average
over any 50 m.sec
period) or d.c.
component 15
Max. forward current
Peak 150
Average (over any
50m.sec period)
or d.c. component 50
Surge (occasional
overload, max.
duration 1.0 sec) 400
Ambient tem- -50
perature limits +75

GERMANIUM DIODE

Coloured
=— bands

DIMENSIONS

Max. Overall Length  102.5
Max. Diameter 5.0

COLOUR CODING

Violet
Black

CHARACTERISTICS

f 10 30
Yinpk) 5.0 5.0
Rloaﬂ 3.9 39
C 10 10
| 46 62
Ra 55 3.0

PCC84

Double triode primarily intended for use as
a cascode r.f. amplifier at frequencies up to
220 Mc/s in television receivers with series-
connected heaters.

HEATER

In
Vu

DOUBLE TRIODE

KinKouth  h

DOUBLE TRIODE

DIMENSIONS
Max. Overall Length 56 mm
Max. Seated Height 49 mm
Max. Diameter 222 mm

CAPACITANCES
(measured without external shield)
1.1 pF
23 pF
0.45 pF
<025 pF
23 pF
2.5 pF
0.16 pF
47  pF
27 pF
<0.006 pF
<0.035 pF
1.2 pF

PCC84 (Cont.)

LIMITING VALUES (each section)

Ve max. 180 v
a Max. 2.0 w
rk max. 18 mA
*Vh_l:' xy mMax.
(heater negative) 250
Vio_x” max. 90
(heater paositive)
Vn k" max. 90
* Max. d.c. component=180 V.
CHARACTERISTICS (each section)
90 '
12 mA

-1.5 \
6.0 mA/Y
24

[
*Rin (cathode connections,
pins7and 8strapped) 2.0 kQ
* At 200 Mcfs. ;

REPLACEMENT FOR: B319, 7AN7, 30L1—Direct.

TRIODE PENTODE

Combined triode and high slope r.f. pentode
with separate cathodes. Primarily designed
for use as a frequency changer at frequencies
up to 220 Mc/s in television receivers with
series-connected heaters.

HEATER

In 300 mA
Va 90 V

DIMENSIONS

Max. Overall Length 56
Max. Seated Height 49
Max. Diameter 222

CAPACITANCES
{measured without external shield)
e <0.06
Cap_gt <0.02
Cgp_at < 0.16
Pentode Section
Cin
Cout
Ca gy
Triode Section
Cg-k:h
Ca_kih
Cag

PCF80

— h > ap
92 OOOOO kp.S,
9
%l i Oo QO k
t
- 2
¢ gt
kps83h  h kg
¥ BY9A

CHARACTERISTICS
Pentode Section

Va

VES

I

Ve

les

Em

He1-gz
I'n
Ria (at 50Mc/s)

eq
Triode Section
Ya
la
Ve
Em

i (approx.)
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PCF80 (con)

LIMITING VALUEsS

Pentode Section
Ve max.

250

TRIODE PENTODE

OPERATING CONDITIONS

As a frequency changer

OUTPUT PENTODE (OBSOLETE)

HEATER
g V'

Vu
In

Pa Max. 1.7 w

Vea max. (Iy=14 mA) 175 v Va 170 170
Vg max. (Ig=10 mA) 200 v Vg 170 170
:zmr;;f- 523 mn:’x Repx 100 100

LIMITING VALUES
Va max.
Vg, max.

I
250 -
250

Vn_x max, (heater
positive)

Vn_x max, (heater
negative)

Triode Section
Vn max.
a Max.

90
150

250

Rx 820 0
V' Ia 52 6.3
v lgs 1.5 2.5

Vusc:r.m.a.; 3.5 4.0
v lgy 0 53

15 W go 2.4

OPERATING CONDITIONS
(As single valve class “*A™ amplifier)

Va 250
Ves 200

E1 —10
Ie 35

k33h h
Brit. 5-pin

CHARACTERISTICS

Va 250
Vis 100

El

¢ Mmax. 14 mA r
Vi x max, 90 v %

REPLACEMENT FOR: LZ319, 8A8, 30C1—Direct.

PEN4DD

HEATER

Va : ag 2

In b /- 91

(@]
DIMENSIONS 92 (Or720\ks3
Max. Overall Length 9% al 0 20 g
Max. Diameter £ = d )

LIMITING VALUES kgsh h hah
Ve max, Brit. 7-pin

Pa Max. ;
Vs max. OPERATING CONDITIONS

Pgz Max. : (As single valve class “*A’* amplifier)

I} max. - Va 250 v

Vh_k max, Ves 250 v
CHARACTERISTICS Ve -6.0 v

Va |s, 36

lga 5.0

l\'u - Rs 7.0

&

lgg o 3.6
Em i 4.3
s 10

REPLACEMENT FOR:
A27D, DDPP4M, DO42, DP495—Direct.
ABL1, DDPP4Bs—Change base.
AC/ZDD, AC2PENDD, DDPP4B, PT4D, 420T/DD—Rewire base.
DN41—Rewire base. Raise screen voltage to anode voltage. Increase cathode bias
resistor to 1400).

DOUBLE DIODE OUTPUT PENTODE
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v
Vi
m 0 v
Ra 8.0 ki gm 3.0 mA/Y

REPLACED BY: PEN4VA (5-pin)—Change grid bias to —22V. No change with auto-

PEN4VA

matic bias.

OUTPUT PENTODE

HEATER

Va
In

DIMENSIONS

Max. Overall Length
Max, Diameter

LIMITING VALUES Brit. 5-pin

Ve max. Base connections of 7-pin version as for

‘\’,ﬂ A PEN4VB.
g2 Max.

Pga Max. .
b max. OPERATING CONDITIONS

Vi max. (As single valve class *'A’" amplifier)

50
CHARACTERISTICS %50
250 =20
250 36

-20 3.0
36 500

3.0 mA 6.0

2.8 mAJY P 38
40 kQ 10

[

REPLACEMENT FOR:
S?GB, AC/PEN, APP4A, KT42, MKT4, MP/PEN, MPT4, P440N, P441N, 7A2—
irect.
APP4As—Change base.
PENA4V (5-pin)—Change grid bias to —22V. (No change with automatic bias.)
AC/Y, N40 (5-pin)—Bias may require adjustment.
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PEN4VB

HEATER
Vi 4.0 A
In 1.95 A

Except for the longer heating time the
PEN4VB is identical to the PENA4.

REPLACED BY: PENA4—Direct.

a

:rOmQ?
=\O'8 &

QUTPUT PENTODE (OBSOLETE)

PEN13C

HEATER
Va 13 v
In 500 mA

LIMITING VALUES

OUTPUT PENTODE (OBSOLETE)

V, max. 250 v
Pa Max. 8.0 W
Vg, max, 250 v
Pga Max, 2.0 W
Vh_x max. 75 v
|y max. 50 mA
CHARACTERISTICS
Va 250 4
Ve 250 %
Vo -12 v
I 32 mA
lgg 70 mA
Bm 6.0 I'I‘IA‘:'V
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Mullard

BI04 a
NC
a O‘IQJO ql
92 kg3 03 50 92
k93h h h h
Brit. 7-pin
DIMENSIONS
Max. Overall Length 138 mm
Max. Diameter 51 mm
OPERATING CONDITIONS
(As single valve class “*A'" amplifier)
Va 250 A4
Ves 250 '
fa 32 mA
lga 70 mA
Rk 250 Q
Ra 64 kO
Vm{r.m,sq 5.6 v
Pout 32 w
Diot <10 %

HEATER

In
Vn

LIMITING VALUES
Va max.
Pa Max.
Vga max.
Pga Max.
I max.
Vo g max.

CHARACTERISTICS

Em

OUTPUT PENTODE (OBSOLETE)

200
24

3
<>

200
8.0
100
1.0
70
175

A1

200

100

-19
40 m
50 m
3.1 mAJY

Pr<<<

PEN26

2 h h <>9h
kg3 NC
: St MNC a
k3K b NC 9z
Side Contact
DIMENSIONS i
Max. Overall Length 123 mint
Max. Diameter 46 mm

OPERATING CONDITIONS
(As single valve class **A’* amplifier)

Va 200 A
Ve 100 A
la 40 mA
lga 5.0 mA
Ry 420 Q
Ra 5.0 k2
Pout 3.0 w
Vln:r.m.s.: 8.8 v
Diot 10 %

REPLACED BY: CL4—Change bias resistor to 170Q. Adjust screen voltage to 200V.

HEATER

In

Va
DIMENSIONS

Max. Diameter

Max. Overall Length

OUTPUT PENTODE (OBSOLETE)

200 mA
33 v
132 mm
51 mm

PEN36C

a NC
a O‘!(P:O gl
92 k 6 30
9 93\ O 92
o 3o
h h

k33h h
Brit. 7-pin

For characteristics, operating data and limiting values see type CL33.
Except for base and dimensions, the PEN36C is identical to the CL33.
REPLACED BY: CL33—Change base.
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OUTPUT PENTODE

PEN40DD DOUBLE DIODE OUTPU?‘OEESEI(E)_&E) - B PEN428 L

HEATER

E i X2 o OPERATING CONDITIONS (Two valves in class “*AB’’ push-pull.)
Jh [6) 3 (As single valve class “A’" amplifier) Va 250 375

275 275
) Va 20 Kf‘; 252 2x 48
DIMENSIONS | . Ve 250 lo (max. sig.) 2x66 2x62
Max. Overall Length : Ri 150 R : 2x4 2xg
Max. Diameter h h e I 72 nl‘:n ="IF,{;ssc (max. sig.) 1—20 21)<65
BT 3 Ra 3.2 o Ron 45 65
LIMITING VALUES HEdpin ") ; £0 Pout 19 28

b, 60 3.0
Vg max, Th s J o ! 10 o Diot _ _
e e metallising is connected to Pin 2. *Common cathode bias resistor.
B . .

Vg max.
Pgz Max.

I max. OPERATING CONDITIONS =
\]"u_u max. (As single valve class *'A’" amplifier) - e OUTPUT PENTODE (O BSOLETE) P EN 650

Va 200 3 i has been recoded EL50, and data will be found under this type number.
CHARACTERISTICS Ves 200 - JLRE alve hes

200 v k 45
200 v I 6.0

o A lR s ' OUTPUT PENTODE PENAq'
6.0 mA Vingromsy 5.0 e

8.0 mA/V Pout 4.0 ) HEATER
35 kQ Dest

10 Vi
==s !
REPLACED BY: CBL31—Change base. ' =
' - DIMENSIONS

Max. Overall Length
Max. Seated Height

. ! O
— h h
P :Z kS3h h
EN4 8 : > LIMITING VALUES Brit. 7-pin

Va max.
g - P: max. OPERATING CONDIT!ONS
HEATER Vga max. v (As single valve class ""A’’ amplifier)
Vi

%
: ' o CHARACTERISTICS Va 250 ¥
lh - ; . V Vs’z 250

o Vs la 36 mA
LIMITING VALUES . i
= _

Ve . 50 mA
*Vy max., 375

la Ra 8.0 k(2
Pa Max, 18

v
w . = lgs Ry 145
*V gy Max. 275 % Em
w

Q
Pt 38 w
- Y I on
Pz Max. 3.0 Brit. 7-pin a
Vn_k max, 50 v

REPLACEMENT FOR:

*These ratings apply only to operation DIMENSIONS B A70C, A70D, AC/Z, AC2PEN, APP4B, N41, OP42, P495, PEN4VB, PT4 (Ferranti),
in Class ** AB ' push-pull. For single - — 7A3, 42MP/PEN, 420T—Direct.
valve operation the maximum values Max. Overall Length :

of Vu and Vg, are 250V. Max. Diameter y AL4, APP4Bs—Change base.
KT41—Bias may require adjustment.
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PENB4

HEATER
Vn
In
DIMENSIONS
Max, Overall Length
Max. Diameter
LIMITING VALUES

Ya max.
Pa Max.
Vgq max.
Pgs Max.
| max,
vh_k max.

CHARACTERISTICS

REPLACEMENT FOR:

OUTPUT PENTODE

40 v NG
2.1 A
a 07930 ql
i % kg3l 0e 30 g2
138 mm sb 5
9]
51 mm
h h
250 v Brit. 7-pin
18 w
275 v OPERATING CONDITIONS
3.0 W (As single valve class “‘A’* amplifier)
S0 mA Va 250 v
50 Vi Ve 275 v
la 72 mA
250 v les 7.0 mA
275 \'A Rk 175 0
~1g.8 X Ra 35 kO
7?.0 QA Pout S8 Y
8.5 mA/V Ving.m.a, 8.2 \'
22 kQ Diot 10 o

/o

A70E, AC4PEN, APP4E, OP41—Direct.
AC/Q—Bias may require adjustment.

ALS, PEN44—Change base.
AL60—Rewire base. Adjust bias resistor to 1800.

PL33

OUTPUT PENTODE

High sensitivity output pentode with Eag a
maximum anode dissipation of 9 watts,
suitable for use in frame time base or audio
output stage of television receivers with i g,
series-connected heaters. q 92 o
HEATER —~ 4
In 300 mA
Vi 19 v k33h h
LIMITING VALUES Octal
Vg max. 250 \'
Pa Max. 9.0 w
Vg, max. ( 275 \X( DIMENSIONS
Pge Max. (zero sig.) 1.2
p:: max, (max. sig.) 25 W Max. Overall Le_ngth 126 mm
Iy max. 55 mA Max. Seated Height 112 mm
Vh_x max. 300 \' Max. Diameter 46 mm
[ ]
Mullard
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CHARACTERISTICS

200
200
—4.65
28
3.0
8.6
55

OUTPUT PENTODE

225 v
225 Vv
~5.3 v
32 mA
34 mA
9.0 mAJV
50 kQ
23

PL33 (conty

OPERATING CONDITIONS
(As single valve class ““A”’ amplifier)

Va 200 225 v
Vea 200 225 \%
Ry 150 150 Q
Ve -4.65 5.3 v
la 28 32 mA
lga 3.0 34 mA

3 7.0 7.0 149}
Vlnrr.m.s.\ 3.1 3.4 v
Pout 2.55 33 N4
Diot 10 10 o

HEATER

Iy
Vn

DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter

LIMITING VALUES

Ve max.

¥a (pky Max.
g2 Max.
Pa Max.

Pgs Max.

Iy max.
Vi_x max.

OUTPUT PENTODE

Output pentode primarily intended for use
as line time base output valve in teleyision
receivers with series connected heaters.

300 mA
30 v
141 mm
127 mm
454 mm
800 v
8.0 kY
400 v
25 w
8.0 w
200 mA
200 A

a

Qctal
CHARACTERISTICS
Va 200 A%
Ve 200 v
Ve -5.5 A
la 75 mA
Igs 9.0 mA
Em 13.5 mA/Y
a 20 kQ
Hegi-gs 16.5

two valves are identical.

OUTPUT PENTODE

For data, see PL38 above. Except for the
fact that the PL38M is metallised, these

The metallising is connected to Pin 3.

Octal
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PLSI

Output pentade primarily intended for use
in the line timebase of television receivers
with series connected heaters.

HEATER

In 300 mA
Vi 21.5 v

LIMITING VYALUES
Va max. 250 N
*V¥a (pk) Max. 7.0 kV
Pa Max. 8.0 w
Vgy Max, 250 v
*kpgg Max, 4.5 A
Pagz Max. 10 w
b max. 180 mA
Vi 1 max. 200 v

*Max. pulse duration 189%, of one cycle,
with maximum of 18 usec.

**Max. average pg; is 6W during the
period between the commencement
of Iz, and the instant when I, attains
one half of its normal operating value.

LINE OUTPUT PENTODE

—
h Ch) Ic‘“/’:,
53 k(27 A\ic
gi-{== = OO
—~ O O
1 c 93
kh h
B9A
DIMENSIONS

Max. Overall Length 83 mm
Max. Seated Height 76 mm

Max. Diameter 222 mm
CHARACTERISTICS

Va 170 200 A

Via 170 200 Vv
= 0 0 i

Vo -22 -28 \'/

la 45 40 mA

lga 3.0 28 mA

Em 6.2 6.0 mAJV

Ugi_g2 55 5.5

ra 10 11 k2

REPLACEMENT FOR: N152, 21A6, 21A6/PL81—Direct.

OUTPUT PENTODE

PL82 (cont)

OPERATING CONDITIONS (As single valve class “‘A"’ amplifier)

Ve

Vﬁ‘z

Vll

Ra

la

gz

Vl n(r.m.g.}
Pmll.

Dy ot

REPLACEMENT FOR:
N154, N329, 16A5—Direct.

170 200 v
170 200 v
-104 -13.9 v
3.0 4.0 kQ
53 45 mA
10 8.5 mA
6.0 7.0 v
4.0 42 %
10 10 %

N37—Change base. Change bias resistor to 170£). Heater voltage differs.

VIDEO OUTPUT PENTODE

Video output pentode for use in television

receivers with series connected heaters. It h 93
is particularly suitable for use in projection 090
television receivers or with high definition ko 0\°
P L 8 2 television systems. 0 O
9 3
OUTPUT PENTODE . 0 o
In 300 mA % =
Output pentode with a maximum anode Vn 15 v K BY9A
dissipation of 9W suitable for use in frame h
timebase or audio output valve. h = (o LIMITING VALUES DIMENSIONS
ST kg3 OO OO o :: :::: 253 5 \x :ax. SOverz;IIFI;e.ngth 785 mm
In 300 mA 0\ e Vg max. 250 v Max' Dpiate SEIR A
o i 3 o r“?- S 20 W ax. Diameter 222 mm
ic 92 k Max. 70 mA OPERATING CONDITIONS
kS
DIMENSIONS 33 BoA Vo_x max. 150 v Driving a Cathode Ray Tube with
Max. Overall Length 785 mm CHARACTERISTICS Cathade Injection
Max. t i
ax Se.a ed Height 71.5 mm CHARACTERISTICS Va 170 200 v Vo 170 A
Max. Diameter 222 mm v 170 200 v Vea 170 200 v Ve, 170 v
7
LIMITING VALUES V:, 170 200 v — 3: —2.3 —-(3) 5 3 :83 —g 7 X
Va max. 250 v la 53 45 mA Ia 36 36 mA- Tt )
Pa Max. 9.0 W les 10 85 mA = la 5.0 5.0 mA L 250 i
Vg max. 250 \ Ve 104 142V Es 10 10 A, ) S
max 2.5 W r o la 100 100 kQ Ra 2.2 kO
Pea . . Em 2.0 7.6 mA[V tg1-ga 24 24 v 70
e 7oA = 20 24 kQ (] A = ¢
Vh_i max, 200 v Uiiois 10 10 REPLACEMENT FOR: N153, N309, 15A6—Direct.
) e ()
e -. '
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PL320 OUTPUT PENTODE _ M BARIERVAIRIODE(OBSOLETE) PMIHF
ENT TRE
Output pentode suitable for use in the : EIEAN 20 v L g 9
e.h.t. units of projection television receivers. 4 :” 100 mA ?
- ¢
- f{Cs 4Ot
HEATER o 0) | LIMITING VALUE 9 .
I [ Va max. 150 v O
L
Va Lig % T CHARACTERISTICS = a
B9A - Va 100 v Brit. 4-pin
LIMITING VALUES DIMENSIONS 1 - |VK 23 mX
Y max. 250 v Max. Overall Length e g'm 800 pASV DIMENSIONS
*Va (pky Max. 7.0 kY Max. Seated Height w 18 Max. Overall Length 100 mm
Pa Max. 8.0 W Max. Diameter - : = 225 kQ Max. Diameter 42 mm
Vg max. 250 v CHARACTERISTICS - .
**0, max. 45w =) s REPLACED BY: PM2HL—Direct.
Pa;Pge Max. 10 w Ves 170
Iy max. 180 mA Ve 0
Vh_x max. 200 A Vs -22
*Max. pulse duration 18%, of one cycle, Ia 45
with maximum of 18y sec. I 3.0 < 1 .
**Max. average pg, is 6W during the gu 6.2 2 MEDIUM IMPEDANCE TRIODE PM I H L
eriod between the commencement of i - i ¥
gz and the instant when |, attains one 5.5 - (O BSOLETE)
half of its normal operating value. ra 10
FILAMENT [ Eisk| a 9
Vi 2.0 "
It 100 mA Q
f f
LIMITING VALUE 9 Dy
V, max. 150 v A}
PM IA T CHARACTERISTICS F a
BATTERY TRIODE (OBSOLETE) 1 d Va 135 Vv Brit. 4-pin
- A -1.5 v
] 1= I 23 mA DIMENSIONS:
FILAMENT 5303 - i Em 1.2 mAjV Max. Overall Length 98 mm
Vi 2.0 ~ : & 284 K Max. Diameter 42 mm
I 100 ; = 23,
LIMITING YALUE REPLACED BY: PM2HL—Direct.
Vs max. 150 v

CHARACTERISTICS sl
100 v Brit. 4-pin
0 v

1.05 mA
416 KQ DIMENSIONS
50 Max. Overall Length 110

1.2 mAfY Max. Diameter 42

REPLACED BY: PM2HL—Direct.
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PMILF

FILAMENT
Vi
It
LIMITING VALUE
Yo max.
CHARACTERISTICS
a8
Ve
la
Em
n
o

MEDIUM IMPEDANCE TRIODE

(OBSOLETE)
a [}
2.0 A’
100 A Q
o (O &0\t
9
150 v 6
a
100 \' A1
0 v Brit. 4-pin
58 mA
900 pAVY DIMENSIONS
11 Max. Overall Length 100" mm
12 kQ Max. Diameter 42 mm

REPLACED BY: PM2HL—Change bias to —1.5V.

PM2

FILAMENT
Vi
It

LIMITING VALUE
Ve max.

CHARACTERISTICS
Ve
Ve
ls
Em
"
Fa

OUTPUT TRIODE (OBSOLETE)

2.0 oo 540 g
200 mA
1{Cs aQ|t
150 v 9— .
O
a
100 \'
0 v Brit. 4-pin
145 mA
1.7 mAV DIMENSIONS
7.5 Max. Overall Length 112 mm
4.4 k2 Max. Diameter 46 mm

REPLACED BY: KL35—Change base, and]redesign output stage (KL35 is an output

OUTPUT TRIODE (OBSOLETE)

FILAMENT
Vi
Ie
DIMENSIONS
Max. Overall Length
Max. Diameter
LIMITING VALUE
Va max.

CHARACTERISTICS
Va
Vs
la
Em

L
e

2.0 v
200 mA
104 mm

45 mm
150 v
135 v

6.0 v

5.0 mA

2.0 mA/V

12

6.0 k2

REPLACED BY: KL35—Change base.

pentode).

B40. a 9

£ LT
Brit. 4-pin

OPERATING CONDITIONS

(As single valve class ‘A’ amplifier)
135

Va Y
Ve —6.0 v
In 5.0 mA
Ra 7.0 k2
Pout 150 my
Dot 5.0 %

Redesign output stage (KL35 is an output

CLASS “B”’ DOUBLE TRIODE (OBSOLETE)

FILAMENT
Vi
Iy

LIMITING VALUE
Va max.

2.0

200

150

OPERATING CONDITIONS

Ve
:ﬂlﬂl -
max. sig.
\?s( g.)
Ra s
Vlnrﬂ—glr.m.s_
out

REPLACED BY: KLL32—Change base.

output pentode).

120

3.0
20
0
14
28
1.25

pentode).
TS
— [Mullard]
A

PM

1

2B

v B2
L o /0P:0\ g
NC | Q¢ 30 /d
v 3b
r
v
mA Brit. 7-pin
mA
ko  DIMENSIONS
v Max. Overall Length 112 mm
W . Max. Diameter 46 mm
Redesign output stage (KLL32 is q.p.p.
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|

_, l! PMZBA CLASS ““B” DOUBLE TRIODE (OBSOLETE)

[
1 FILAMENT
' Vi 2.0 \%
Iy 200 mA
LIMITING VALUE
Va max. 150 Y
OPERATING CONDITIONS
Y, 120 v e
V: 45 v Brit. 7-pin
I 30 mA
I:{o{;-lax. sig.) 20 Lo DIMENSIONS
Ra_a 14 kQ Max. Overall Length 112 mm
. Vinis-gar.m.a. 28 v Max. Diameter 45 mm
Pout 145 W
Diot 5.0 o

REPLACED BY: KLL32—Change base. Redesign output stage (KLL32 is q.p-p-
output pentode).

PM2DL

CLASS “B” DRIVER (OBSOLETE)

FILAMENT :

Ve 20 V Bed” @

Iy 100 mA 9
LIMITING VALUE 5 1O «O)f

Va max. 150 v /o)
CHARACTERISTICS a

Va 120 ' L ) )

Ve -4.5 A% Brit. 4-pin

Ia 1.5 mA =

15 mA/V DIMENSIONS
ﬁm 18 Max. Overall Length 112 mm
Tg 12 kQ Max. Diameter 46 mm

REPLACED BY: PM2HL—Direct.
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MEDIUM IMPEDANCE TRIODE
(OBSOLETE)

FILAMENT 540

Vi 20  V 3
It 100 mA Q

LIMITING VALUE g t{0s " 40\t

Va max. 150 v ')
CHARACTERISTICS b =

v 153 v Brit. 4-pin

Ve —4.5 v

L 20gmm DIMENSIONS

A m
ﬁm 18 4 Max. Overall Length 98 mm
Ta 18 kQ Max. Diameter 42 mm

REPLACED BY: PM2HL—Direct.

MEDIUM IMPEDANCE TRIODE

FILAMENT

Vi 20 Vv k4

Iy 100 mA 9
LIMITING VALUES g 1{os * .0\t

Va max. 150 v o)

Pa Max. 750 mwW =

I max. 50 mA

CHARACTERISTICS Brit. 4-pin

The metallised version has the metallising
¥: E? 5 1315 5 3 connected to pin 3.
la 0.5 22 mA
gm 0.8 14 mAV DIMENSIONS
i 30 30 Max. Overall Length 102 mm
la 37.5 21.5 kQ Max. Diameter 36 mm

REPLACEMENT FOR:

B228, H2, H210, HL2, HL2K, HL210, HR210, K30A, K30C, K30D, K30K, L2 (Ediswan-

Mazda) L2/B, L21, 1210, LL2, PM1A, PM1HE, PM1HL, PM2DL, PM2DX, SD2, 210HF,
210HL—Direct.

K30B, PM1LF—Change grid bias to -1.5V.
HL22, Hi 23, LL2s—Change base.
HLB1, LD210, 210LF—Bias may require adjustment.
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PMI2

FILAMENT

Vi 2.0
Iy 150

LIMITING VALUES

Va max. 150
Vga max. 80

CHARACTERISTICS

Va 150
Vs 75

Vi 0

la 43

g 11 mA/V
Fa 180 kO

R.F. TETRODE (OBSOLETE)

<

Brit. 4-pin

DIMENSIONS

Max. Overall Length 125
Max. Diameter 45

REPLACED BY: PM12M—Raise screen-grid voltage to 90V.

PMI2A

FILAMENT

Vi 2.0
Ie 180

LIMITING VALUES

Vo max. 150
Vg max, 90

CHARACTERISTICS

Va 125
Vaa 75

0 v
o 20 mA
o 15 mAV
e 3300 kQ

R.F. TETRODE (OBSOLETE)

Brit. 4-pin

DIMENSIONS

Max. Overall Length
Max. Diameter

REPLACED BY: PM12M—Raise screen-grid voltage to 90V.

Page 150

R.F. TETRODE

FILAMENT
Vi
Ir
LIMITING VALUES

V& max.
Vga max.

CHARACTERISTICS
Brit. 4-pin
DIMENSIONS

Max. Overall Length 133
Max. Diameter 46

*For 100 : 1 reduction in gm.

REPLACEMENT FOR:
K40N, $213, S215VM, SE211C, SG215, SG215A, V52, VS24, VS24K, V5210, VS215,
2155G, 220VS, 220VSG—Direct.

K40B, PM12, PM12A, 521, S22, S23, 524, 5215, S215A, S215B, $5210, 2205G—Raise
screen-grid voltage to 90V.

OUTPUT PENTODE (OBSOLETE) PM22

FILAMENT
Vi
I

LIMITING VALUES -

:*‘ i 1+ 193
2z 12X Brit. 4-pin

Base connections for 5-pin version as for
PM22D.

100 DIMENSIONS
100 Max. Overall Length 107
0 Max. Diameter 46

165 'm OPEVRATING CONDITIONS
13 2 100 125 "
5 ALY Ve 100 125 \
Vi -6.5 9.0 %
625 kO la 8.0 10 mA

CHARACTERISTICS

REPLACED BY: PM22A—Reduce bias voltage to —4,5Y i
: ; at anode and screen-grid
voltages of 135V. Load resistance—19kQ, g ok
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PM22A

FILAMENT

Vi
Ir

DIMENSIONS

Max. Overall Length
Max. Diameter

LIMITING VALUES

Va max.
Vg max.
Ps Max.
| max.

CHARACTERISTICS
Va
Vl!
(48
ls

gm
Fa

REPLACEMENT FOR:

41

150

150
1.0

10

135
135
45
56 mA
22 mAJV
150 kQ

OUTPUT PENTODE

| 2
f+ 133 g
Brit. 4-pin
Base connections for 5-pin version as
PM22D below.

OPERATING CONDITIONS
(As single valve class **A** amplifier)
135
135
—4.5
56 mA
19 kQ
Vin (T.Mm.B.) 3.0 '
Paut 340 mW
Diot 10 %

OUTPUT PENTODE (OBSOLETE)

FILAMENT
Vi
Ie
DIMENSIONS
Max. Overall Length
Max. Diameter
LIMITING VALUES
Ve max.
pa Max.
Vg, max.

CHARACTERISTICS

f+ 193
Brit. 4-pin

Base connections for 5-pin version as
PM24A below.

OPERATING CONDITIONS
150
150

0 v 11

24 mA

1.75mA/V 8.0

v
A4

K70B, KT2, KTz24, P225 (5-pin), PEN220, PENB1, PP2, PT2, 220HPT, 2200T—
Direct.

KL4, PP2s—Change base.

PEN230, PM22, PT240, 220PT, 230PT—Adjust bias to —4,5Y at anode and screen
voltages of 135V. Load resistance=19kQ.

Y220—Bias may require adjustment.

REPLACED BY: PM24A—Change base if necessary.

PM22D

FILAMENT
Vi
It

DIMENSIONS

Max. Overall Length
Max. Diameter

LIMITING VALUES
Va max.

Yga max.

CHARACTERISTICS

REPLACEMENT FOR:

135
135
2.4
5.0
800
3.0 mAV
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OQUTPUT PENTODE

a

t+ 93
Brit. 5-pin

OPERATING CONDITIONS
(As single valve class “*A’* amplifier)

Va 135
Ves 135
Ve 24
s 5.0
i 800
Ra 24

b |
93 (O3 g,:(\) +
é gz

Vm (T.m.E.)
out
tot

K70D, PEN231—Direct.

1.75
300
1@

OUTPUT PENTODE

FILAMENT

Vi

Iy
DIMENSIONS

Max. Overall Length
Max. Diameter

LIMITING VALUES
Vi max.
Vg max.

CHARACTERISTICS
va
Ves
Ve
la

Zm

REPLACEMENT FOR

f+ 93
Brit. 5-pin

200 OPERATING CONDITIONS

: Va 300
100 Ves 200
Ve -22.5
0 ls 20
2 m I 3.5
2.0 mA[V Ra 10

: PM24 (see above).

()
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PM24B

FILAMENT
Vi
It
DIMENSIONS
Max. Overall Length

Max. Diameter
LIMITING VALUES

Vo max.
Vigp max,
Pa Max.

CHARACTERISTICS

OUTPUT PENTODE (OBSOLETE)

4.0 \%
1.0 A
126 mm
56 mm f+ £93
Brit. 5-pin
400 A
300 v
12 W OPERATING CONDITIONS
Va 300 '/
Vas 300 v
100 Y Ia 40 mA
100 v lga 7.0 mA
0 \' Vey =35 '
21 mAfY Ra 8.0 kQ

REPLACED BY: PM24M—Redesign circuit. Maximum anode and screen-grid voltage

for PM24M is 250V.

FILAMENT
Vi
Ir

LIMITING VALUES
Va max.
Pa Max.
Vg, max.
Pgz Max.
Iy max.

CHARACTERISTICS
Va

Fa

OUTPUT PENTODE

B304
4.0 \'4
14 A
92
di
250 \'
7.5 w f+ 193
250 v Brit. 5-pin
2.0 w DIMENSIONS
0 mA Max. Overall Length 135 mm
Max. Diameter 50 mm
OCPERATING CONDITIONS
229 ¥ V. 250 \'s
250 v Voo 250 y
=17 v la 30 *mA
30 mA l}g 1?6 mA
3 .
20N A Re 70 kO
3.0 mA’V Vln:r.m.s.] 9.0 v
43 kQ Pout 2.8 w

REPLACEMENT FOR:
- FY, P435, PENA1, PP4, PT4 (Marconi Osram), PT41—Direct.

PM24B, PM24C—Redesign circuit. Maximum anode and screen-grid voltage of
e PM24M is 250V.

PP4s—Change base.
OQUTPUT PENTODE (OBSOLETE) ——

PM24C

FILAMENT 2 '
Vi 40 Vv Q N OUTPUT TRIODE PM202
It 1.0 A #93 (O3 Osg f+ p |
2 n FILAMENT &5 o 9
- N " 2000 mA Q
1+ 193 ' m
LIMITING VALUES it S pin - B et N
V, max. 400 v ol LIMITING VALUE 9 S
Vgg max. 200 v S Va max. 150 v
: 12 w Max. Overall Length 140 mm
iy Max. Diameter 60 mm = Pa max. 3.0 w =1 a
OPERATING CONDITIONS - CHARACTERISTICS Brit. 4-pin
Vv <
CHARACTERISTICS - sty ve 10 v
B - s g Y DIMENSIONS
Va 400 \ Ve, 28 v e £m 3.5 mAV
Ves 200 v la 30 mA . B 7.0 Max. Overall Length 112 mm
Ve -20 v s 45 mA e Ta 2.0 kQ Max. Diameter 40 mm
gm 3.0 mAY Ra 12 kQ

REPLACEMENT FOR:
E235, LP2 (Ferranti), P2, P220A, P240, PP220, PX230, SP220, UD2—Direct.
P220 (Tungsram), 230XP—Bias may require adjustment.

REFPLACED BY: PM24M—Redesign circuit. Maximum anode and screen-grid voltage
for PM24M is 250V. -

= —— o (\’
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PM252 OUTPUT TRIODE (OBSOLETE)

FILAMENT g
Vi
I[ ?
1 f
LIMITING VALUE Gs 29
Vo max. 150 A (@)
CHARACTERISTICS | a

t
x: 108 3 Brit. 4-pin

lg“m 32 m;‘}@ DIMENSIONS

w 7.0 Max. Overall Length 112
ry 1.9 02 Max. Diameter 46

REPLACED BY: KL35—Change base.

PY3I INDIRECTLY HEATED HALF-WAVE RECTIFIER

HEATER

Iy
Vi

kh h
DIMEMSIONS Octal

Max! Gverall Length OPERATING CONDITIONS
Vn[r,m.a.; (&

Max. Seated Height (V) (uF)
Max, Diameter 250 60

250 32
250 16
LIMITING VALUES 250

P.LV. max. 1.0 kV 170
er‘m‘s.l max. 250 \% 170
lout max. 125 mA 170
C max. 60 wF 127
Vh_k max. 300 A

REPLACEMENT FOR: 1273—Change base. Check that heater current is 300mA.
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BOOSTER DIODE

Booster diode with high peak inverse voltage
primarily intended for use in energy
recovery circuits in television receivers with
series connected heaters.

HEATER
In 300
Vi 19 kh

LIMITING VALUES
*P.LV. max. 4.0 KV DIMENSIONS

tiapy Max. 2 400 mA Max. Overall Length  78.5
lagav) Max. 180 mA Max. Seated Height 71.5
EVn_kpk; Max. 650 v Max. Diameter 22.2

* Max. pulse duration 189, of one cycle, with a maximum of 18 psec.

t Including switching surges. .

F Max. 160V a.c.rms. or d.c. (heater positive with respect to
cathode) - Max. 500V d.c. (heater negative with respect to
cathode).

REPLACEMENT FOR: U152, 19X3—Direct.

BOOSTER DIODE : PY8 I

Booster diode with high peak inverse voltage
and high heater-to-cathode insulation,

intended for use in energy recovery circuits

in television receivers with series connected

heaters.

HEATER

In 300
Vi 17

LIMITING VALUES
*P.LV. max. 4.5 DIMENSIONS

lapk, max. 450 Max. Overall Length
ls(av, max. 150 Max. Seated Height

“C max. 4.0 Max, Diameter
¥k (px) max. (heater

negative) 4.5
*Ya_h (pr) max. (heater
positive) 3.0

* Max. pulse duration 189, of one cycle with a maximum of 18 usecs,

T The voltage between heater and cathode during the forward stroke
of the scan must not exceed a peak value of 800V. This voltage may
be made up of an a.c. mains voltage of not more than 220Vrm..
and a d.c. component of not more than 600V.

REPLACEMENT FOR: U153, 17Z3—Direct.

>
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INDIRECTLY HEATED MULTIPLE
RECTIFIER

PY82

INDIRECTLY HEATED HALF-WAVE RECTIFIER

PZ30 ot

OPERATING CONDITIONS

HEATER

LIMITING VALUES
P.LV. max.
Vu[r.m.a.) max.
lout Max.

*Vh_xk(pky Max.
1C max.

Vn[r.m,s_1

)
250
240
230
220
210
200

700
250
180
550

60

Rl!m min.
(C=60uF)
(Q)

100
80
60
40
30
30

wF

kh

DIMENSIONS
Max. Overall Length 785 mm
Max. Seated Height 71.5 mm
Max,. Diameter 222 mm

Notes

*Max. 220V a.c. r.ms. +Max. 250V d.c.
(heater negative with respect to
cathode).

TThis limit allows for normal capacitor
tolerances up to -+809%. When
two PYB2 are connected in parallel,
C max.=1004F. In this case each
ancde must have the minimum sputter
resistance (Rum) specified.

REFLACEMENT FOR: U154, U319, 19Y3—Direct.

PZ30

Indirectly heated rectifier with two separate
half-wave sections, primarily intended for
voltage-doubling

use as half-wave or

rectifier in d.c.fa.c. television equipment.

HEATER

Iy

Vi

LIMITING VALUES
Vn.n‘,r.u‘a‘g max.
ly max. (per anode)
Vhok (pk) Max.
C max,

300
52
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mA’

v

INDIRECTLY HEATED MULTIPLE RECTIFIER

DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter

In Half-wave Circuit
Vﬂ(r.m B.) 240 24‘0
C 50 32

Rim min.
(each anode) 50 30

REPLACEMENT FOR:
R14—Direct.

In Voltage Doubler Circuit
Varrmasy 220 240
lout 200 200
let 425 480
Ritm min.
{each anode) 30 30
C 2x32 2x32

35RE—Change base. H ater voltage differs.

v
mA
v

o
wF

DOUBLE OUTPUT PENT ODE (OBSOLETE)

FILAMENT
Vi
It
DIMENSIONS
Max. Overall Length
Max. Diameter
LIMITING VALUES

Va max.
Vg. max.

Es0] o o

OPERATING CONDITIONS

Vs 135
Ve As g
Vi -10.5
Iacoy 2.5t0 3.0
Riza 16
v 28
in(g1—g1) T.m.8.
Pout. ; : 14
Diot 5.0

Y
raded*
\'4

mA
kQ
mA/Y
v

wW

%

*To ensure that both pentode sections are accurately matched these valves are graded
into five grades, P, Q, R, S & T. To identify the two sections, the letters A and B are
printed on the base in line with pins 2 and 7 respectively. Immediately above these

letters appear the grading letters.

Matching is effected by operating the pentodes at screen grid voltages in accordance

with the following table:

Grade
P
Q
R
S
T

Vea
103.5
111
118.5
126
133.5

REPLACED BY: QP22B—Change base. Use common screen grid supply.
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QP22B

FILAMENT
Vi , : g
I! - al! 07(920 g.l
DIMENSIONS 9 91 92,\ Os 30 |d
92 sb
Max. Overall Length O
Max. Diameter f_ t

LIMITING VALUES

Brit. 7-pin
Vs max.

OPERATING CONDITIONS
Va 120 135
v 120 135
CHARACTERISTICS Ve 07 17
v Rt 313 38
100 v I 450 500
0 v Vlﬂﬂa'l—gl] r.m.s. 22 24
Ra_a 15.5 14.7
31 mAV Pout 1.0 133

Vg max.

= 3
$5<5r<<<

REPLACEMENT FOR:
K77B, QP230, 240QP—Direct.
QP21, QP240 (Hivac), QPT2—Bias may require adjustment.
QP25—Change base. Bias may require adjustment.
QP22A, QP240 (Ediswan/Mazda)—Change base. Use common screen supply.

RL? V.H.F. PENTODE

This valve has been recoded EF54, and data will be found under this type number.

RLI6

This type has been recoded EC52, and data will be found under this type number.

RLI8

This valve has been recoded EC53, and data will be found under this type number.

RL37

This valve has been recoded EC54, and data will be found under this type number.

U.H.F. OSCILLATOR TRIODE

U.H.F. OSCILLATOR TRIODE

GROUNDED-GRID TRIODE

Page 200

)
Mullard
A

R.F. TETRODE (OBSOLETE)

HEATER
Vi 40 Vv
I 1.0 A

DIMENSIONS
Max. Overall Length 130 mm
Max. Diameter 45 mm

LIMITING VALUES

Va max. 200 v
Vg, max. 80
CHARACTERISTICS

Va 100 v
Via 75 \'
Ve 0 Vv
Em 1.1 mAJvV
ra 909 kQ

REPLACED BY: SP4—Direct.

Brit. 5-pin

OPERATING CONDITIONS

Va 200
Vs 75
Ve -1.0
ls 1.5

9
a
Q
g2 h{Os 0 <O)h
N
k
92

A
v
v

mA

R.F. TETRODE (OBSOLETE)

S4VA

HEATER a al <2
Vh 4.0 v aQ
In 10 A ?
ql 92 h(O: a0} h
1
LIMITING VALUES N O {
Va max. 200 \'% kh h 92
Vea max. 110 s Brit. 5-pin
CHARACTERISTICS DIMENSIONS
Va 200 200 v Max. Overall Length 145 mm
Vea 110 110 % Max. Diameter 48 mm
Va 0 45 Vv
la 6.5 25 mA
gm 3.0 2.0 mAJV
REPLACED BY: SP4 (5-pin)—Direct.
eI
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$4VB

HEATER
Va
In

DIMENSIONS

Max. Overall Length

Max. Diameter

CAPACITANCES

Cin
Cout
Ca_m1

LIMITING VALUES

Wy max.
Vgg max.
Ik max.
Vn_ i max.

146
48.5

12.4 pF
7.3 pF
0.003 pF

200 A
110 v
10 mA
50 v

R.F. TETRODE (OBSOLETE)

Brit. 5-pin
CHARACTERISTICS

R.F. PENTODE

FILAMENT

Vi
Ir

DIMENSIONS

Max. Overall Length

Max. Diameter

CAPACITANCES

Cin
Cout
Cag1

LIMITING VALUES

Vo max.
Vea max.
pa max.
Pes Max.
[k max.

Brit. 7-pin
CHARACTERISTICS

VSx
Vgl
la
IEE
£m
Ta

REPLACED BY: SP4 (5-pin)—Direct.

SD4 SINGLE

HEATER
Vu
In
LIMITING VALUES
Va max. 200
Vgs max. 100
CHARACTERISTICS

Va 200
100

0
3.0 mA/V

REPLACED BY: TDD4.

Change connections as below:—
Connectjons for 5D4 Connectjons for TDD4
Pin No. —
s ... Not used
Disconnect and take lead to ... Top Cap
Disconnect and insulate end of lead —
As at present ... s
As at present ...
As at present and 1om ‘to Pin 1
Disconnect and take lead to
Top Cap Disconnect and take lead to =
In some cases the lead to the top cap may have to be screened.

REPLACEMENT FOR:
HP210nc (7-pin), S218, SP210, Z22—Direct.
HP210nc (4-pin), SP22, SPT2, Z21 (4-pin}—Change base.
HP215 (Hivac), 210SPT—Raise screen-grid voltage to anode voltage.
SP215—Bias may require adjustment.
Z21 (7-pin)—Earth pin 3.

R.F. PENTODE

HEATER

DIMENSIONS

Max. Overall Length
Max. Diameter Brit. 7-pi|‘l
Base connections for 5-pin version as
VP4
LIMITING VALUES
V.
s OPERATING CONDITIONS
200 Y
Pa max. 4 100 v
Pge Max. gg mﬁ
b max. 2.3 mA/V
Yo_x max. 22 MaQ

Vg, max.
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|
SP4 (Cont.) R.F. PENTODE R.F. PENTODE (OBSOLETE) SP4C | i'l

REPLACEMENT FOR:
L HEATER
AS0A, AC/HP, AC/SL, AC/S2, AS4120, E446, HP4101C, MS4B, MS4C, MSG/HA, 4 S 40 Vv
MSG/LA, MSP4, MS/PEN, MS/PENA, S4V, S4VA, S4VB (5-pin), S435N, SPT4A (7-pin), == n :
8A1, 41MSG—Direct. In 650  mA

AC/SH (5-pin), AC/S2PEN (7-pin)—Bias may require adjustment. 2 DIMENSIONS

AC/SG—Raise screen-grid voltage to 100V for r.f. amplifier. . . Max. Overall Length 105 mm : :
AFT SPASECfianze base: o Max. Diameter 43 mm NC 9
SP4 (Tungsram)—Rewire base. ——— B ‘C‘ontact :
. : No metallising on pin 1
— e
For further data see Type SP4B. Except for basing and dimensions, the SP4B and
- SP4C are identical.
SP4B ReTpErTonE =i REPLACED BY: SP4B—Change base.
HEATER - |
Va 40 v M (g
h 650 mA 2 3
o R.F. PENTODE SP I 3
DIMENSIONS gf Or 20N —
Max. Overall Length 125 mm £ SO s
Max. Diameter 43 mm e = REALER h h
CAPACITANCES hgh - | - B k M
Cin 6.9 pF Brit. 7-pin o :
Cout 8.1 pF o a
Cagi <0.003 pF CHARACTERISTICS : D =
LIMITING VALUES v 50 v _— :“‘ g_"e’a” hereth 103 SaL NC 92
Va tax, 250 v Vis 250 v e N SOk 4 i Side Contact
Vg mMax, 250 v Ve 2.4 v h
Pa Max. 1.5 w Ia 40 mA L CAPACITANCES
Pgs Max. 500 mw lge 1.5 mA : L € 74 pF
I\};nnlaﬁ{ax sg.ﬂ me Em 33 mﬂg an 8 Cout 7.7 pF CHARACTERISTICS
- = 5 = Cag <0.003 pF Va 200 %
e Vs 100 \'4
REPLACEMENT FOR: i
OR & LIMITING VALUES l 33 mA
AS0B—Direct. T B ~ Va max. 200 v lgs 1.2 mA
MS/PENB—Raise screen-grid voltage to anode voltage. > Vea max. 100 v Ve -2.0 Y.
Pa max. 1.0 W R 400 Q
SP4C—Change base. I max. 60 mA ra 13 MQ
Vh_x max. 125 v gm 22 mAV
REPLACEMENT FOR:
CF1, CF7, 51328, SP13s—Direct.
SP13 (Tungsram)—Change base.
i (E—
Page 204 Mullard
N N Page 205




SP1 3c R.F. PENTODE

HEATER
In
Vu 13
DIMENSIONS
Max. Overall Length 125
Max. Diameter 43
CAPACITANCES
Cin &9 p;
Cout 8.1 p
C:Egl <0003 pF CHI:RACTERISTICS
a
LIMITING YALUES Vis

Vs max. 200 A% Vo
Vg Max. 200 A
Pa Max. 1.0 w )
Pgz Max. 300 mW &
1y max. = 60 mA Em
Vi_x max. 125 v Ta

REPLACEMENT FOR: C50B, SP13B, SP1320—0Direct.

la

51324, 8D2, 13SPA—Raise screen-grid voltage to anode voltage.

T4D | SINGLE DIODE (OBSOLETE)

HEATER
Vu

In

CAPACITANCE
CoIt 24 pF
kh h
LIMITING VALUES B3G

Va max. 50 \'% DIMENSIONS
la max. 50 mA Max. Overall Length 69
Voo max. 50 A% Max. Diameter 12

REPLACED BY: EAS0—Raise heater voltage to 6.3V.

T6D SINGLE DIODE

This valve has been recoded EAS0, and data will be found under this type number.

DOUBLE DIODE TRIODE (OBSOLETE)

FILAMENT

Vi
It

LIMITING VALUE
Va2 max.

CHARACTERISTICS
100 '
0

TDD2

Brit. 5-pin

Y
14 mAlV DIMENSIONS

16.5 Max. Overall Length- 125
12 kQ Max. Diameter 44

REPLACED BY: TDD2A—Change grid bias to -1.5¥. Not suitable as Class "'B’

driver.

DOUBLE DIODE TRIODE

FILAMENT

Vi 2.0 \
13 120 mA

DIMENSIONS

Max. Overall Length
Max. Diameter

LIMITING VYALUES
Triode Section

Va max. 150 v

Pa Max. 600 mwW

I max. 5.0 mA Va

Ve

Diode Sections (Each Section) =
Em

Vaa max. 125 w
lag max. 200 L s

REPLACEMENT FOR:

CHARACTERISTICS

90 135 v

-1.5 15 Vv
0.65 195 mA
0.7 1.2 mA/V

30 30

43 25 kQ

DDT2, DDT220, H2D, HD22, HD23, HD24, HL21DD, K23B, L21DD, 210DDT—

Direct.

K23A, L2DD, TDD2—Change grid bias to -1.5V. Not suitable as Class ‘B’ driver.

DDT215—Bias may require adjustment.
2D2—See page 242.

f(——1
N

Page 207




TDD4 DOUBLE DIODE TRIODE "WM® DOUBLE DIODE TRIODE (OBSOLETE) TDDI3C
PR

HEATER _ HEATER (€702
: ' 2 I 200 mA M—
Vh 13 v s

LIMITING VALUES

Triode Section
LIMITING VALUES V, max. 200

Triode Section === pa Max. 1.5
V, max. 250 it 7-i - | max. 10
pa Max. 1.5 Brit. 7-pin - N Vi x max. 425 DIMENSIONS
I max. 10 Diode Sections (Each Section) Max. Overall Length 128

v . 50 DIMENSIONS P Vad (pk) Max. 200 Max. Di : a5
e Max. Overall Length 128 I:d Ifi‘tla)’(. 800 ax- slamerer

Diode Sections (Each Section) Max. Diameter 45 E = CHARACTERISTICS OPEVRATING CONDITI%S{S

Vad pky Max. 200 e | _ Va 200 v 160
lgq Mmax. 800 L OPERATING CONDITIONS i Ve -5.0 \' -3.6

As resistance coupled amplifier & Ia gg Rne 650
; m . L)
CHARACTERISTICS v _ . Ll
N 250 g v . ra 135 k0 19.5
|: 4.0 2 a - — = Vout (T.M.E.) 37

_ Dot 5.0
:g ‘;g mA-’: = REPLACED BY: EBC33—Change base. EBC33 has 6.3V heater.
m o i

ra 135 k n' Vunl (r.m.8.)
o 27 Diot

Vi

I

Brit. 7-pin

TRICDE HEXODE (OBSOLETE)
REPLACEMENT FOR: T

A23A, AC/DDT, AC/HL/DD, DDT4, DH42, DT41, DT436—Direct. BN Vv, 2.0
ABC1, DDT4s, HL41DD—Change base. It 230
DDT, H4D, MHD4—Bias may require adjustment,

11A2—Earth pin 2. Bias may require adjustment. . § DIMENSIONS

154Y—Change base. Connect diodes to cathaode, [ Max. Overall Length 134
SD4—See page 202, Max. Diameter & 47

CAPACITANCES
Gat'ap i Brit. 7-pin

ap at

TDDI 3 DOUBLE DIODE TRIODE (OBSOLETE) o > - Triode Section OPERATING CONDITIONS

Cag : Hexode Section .

— Cin f v 135

BEE - Cout - V:i+m 60
DIMENSIONS : B T e ertion Vos 50V
Max. Overall Length 105  mm 9 : Co 1 <0.002 L 950  pA
Max. Diameter 36 mm d |_ Ceiga 0.19 e SR

bass
Cin 8.5 Z24E4 3

430 Al
For characteristics and operating data a e Cout 15.0 §: €00 i k!f]

see Type TDD13C. Except for basing Rz 47 kQ
and dimensions the TDD13 and TDD13C o W NG/ VALUES SR
are identical. Side Contact Sily Triode Section

: Va max. 100 % Va 100 v
REPLACED BY: EBC33—Change base. EBC33 has 6.3V heater. = la max. 40 mA la 40 mA

REPLACED BY: FC2—Redesign Circuit.

) : o (R
Mullard £ [Mullard]
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TH4

HEATER
Vn 4.0
In 1.0

OPERATING CONDITIONS
Hexode Section
Va 250
Viaies 70
Ve -1.5
la 4.0
lezsgs - 6.0
TRk 100
ge 1.0 mAV
Fa 15 MO
VDE(‘-(T-U‘.E,} (1 MCJ'IS) 20 V
VOEUU’.m.E.] (20 Mcllrs) 25 V
+Ry;=3500 for short wave operation.
Triode Section
Va 130 v
la 6.0 mA
gm 1.2 mA/V

REPLACED BY: TH4B—Change cathode bias rasistor to 1500Q.

increased to 47k(} between grid and

TRIODE HEXODE (OBSOLETE)

DIMENSIONS
Max. Overall Length
Max. Diameter

CAPACITANCES
Hexode Section
Cin
Cont
Cel-ga
Triode Section
Ca_k

Cag

cathode.

148
50

74
143
0.1

2.8
18

pF
pF
pF

pF
pF

Grid leak to be

TH4A

HEATER
Vh 4.0
In 1.5
DIMENSIONS

Max. Overall Length 148
Max. Diameter 51

TRIODE HEXODE (OBSOLETE)

ap at

Brit. 7-pin

TRIODE HEXODE (OBSOLETE)

CAPACITANCES
Cat_g1
Cat—ah
Cgtg1

Hexode Section
Cin
Cout

Triode Section
Cin
Cout
Ca g

LIMITING VALUES

Hexode Section
Va max.
Pa Max.
Vigo.g, Max.
Pgz;gy Max.
l:: max.
Vh_k max.

Triode Section
Va max.
Pa Max.

600
il
50

125

1.0
REPLACED BY: TH4B—Direct.

pF
pF
pF

pF
pF

pF

TH4A cone

OPERATING CONDITIONS

Hexode Section
Va 275 v
Vesies 100 \'4
Ve -2.5 A%
la 325 mA
lgores 7.0 mA
g 750  uAY
ra 1.5 ML
ley 220 TN
Reoy 47 kQ
*Vo -25 v
*For 100 : 1 reduction in g..

CHARACTERISTICS

Triode Section

TRIODE HEPTODE (OBSOLETE)

HEATER
Vh

In

DIMENSIONS

Max. Overall Length
Max. Didmeter

CAPACITANCES
Heptode Section
Cin
Cout

Ce1_ga

Triode Section
Ceg &

Ca_k

155
37

TH4B

; | at
9294 93, % oygao >
91 ksl O, 20 9:?
s 0b /44
k:gﬁh h h h
Brit, 7-pin

LIMITING VALUES
Heptode Section
Va max.
Pa Max.
Vegygy Max.
Pezigs Max.
I max.
Vll_lc max.
Triode Section
Vo max.
Pa max.
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TH4B (Cont.) TRIODE HEPTODE (OBSOLETE)

OFPERATING CONDITIONS CHARACTERISTICS
Heptode Section Triode Section

Va 250 Va

Vasegs 100 la

Vi -2.5 Em

Voac (T.M.8.) 8.0 i

la 3.25 mA

IgB{-El

Be

o

Ry

RJ‘:!:l—l:

REPLACEMENT FOR:
A36B, A36C, AC/TH1, TH4A, TX41, 20A1—Direct.

A36A, TH4, TX4—Change bias resistor to 1400,
to 47k() between grid and cathode.

AC|TH1A, TH41—Change base. Receiver may need realigning.
41STH—Bias may require adjustment.
4THA—Receiver may need realigning.

Oscillator grid leak to be increased

TH ! 3c TRIODE HEXODE (OBSOLETE)

HEATER

Vi

In
DIMENSIONS

Max. Overall Length

Max. Diameter 50
LIMITING VALUE

Vh_x max, 75

Brit. 7-pin

For characteristics, operating data and limiting values see type TH4. Except for
heater ratings, the TH13C and TH4 are identical.

REPLACED BY: ECH81—Change base. Connect 22Q 3W resistor in series with heater.
Join pins 7 and 9. May be necessary to realign receiver.

)
N

TRIODE HEXODE

HEATER

I 200 :

Vi & ' % /5,P20\ 9tg3
DIMENSIONS

Max. Overall Length 148

Max. Diameter 50
LIMITING VALUE

Vp_ g max. 125

Brit. 7-pin

For characteristics, operating conditions and limiting values see type TH4. Except
for heater ratings, the TH21C and TH4 are identical.

REPLACEMENT FOR: C36A, TX21, 2025STH—Direct.

TRIODE HEXODE (OBSOLETE) THZZC

HEATER & ap at

In

29 [

Vh 92,_, anE
DIMENSIONS 9(;1[

Max. Overall Length 148

Max. Diameter 51
LIMITING VALUE

Vh_g max. 125 '

For characteristics, operating conditions and limiting values see type TH4A. Except
for heater ratings, the TH22C and TH4A are identical.

REPLACED BY: CCH35—Change base. Feed screen-grid from h.t.4- via potentio-
meter of 22kQ and 33kQ. CCH35 has 7.0V heater.

Brit. 7-pin

TRIODE HEPTODE (OBSOLETE) TH30C

HEATER

In
Vn

DIMENSIONS

Max. Overall Length 155
Max. Diameter 37
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TH30Cconey

CAPACITANCES
Heptode Section
Cin
Cout
Ce1—gs
Triode Section
Cp_X
Ca k

LIMITING VALUES
Heptode Section
Vs max.
Pa Max.
Vigsigs Max.
Pez+gs Max.
le max.
Vh_x Max.
Triode Section
Vy max.
pa Max.

TRIODE HEPTODE (OBSOLETE)

OPERATING CONDITIONS
Heptode Section
Va 250
Vi 100
Ve =25
Vosc[r.m.s.p
I
132{-31
Ee
Ta
Ry
Rgz_x
Triode Section
Va
la 5
}L 17.5

TH62

HEATER
Yu
In

DIMENSIONS

Max. Overall Length

Max. Diameter

For characteristics, operating
for basing and dimensions, the T

REPLACED BY: ECH35 in a.c. receivers.

TRIODE HEXODE (OBSOLETE)

Oh Gt 9294 9tg3 ‘%

N 9t

conditions and limiting values see type ECH3. Except
Hé62 and ECH3 are identical.

CCH35 in a.c./d.c. receivers.
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SECONDARY EMISSION VALVE (OBSOLETE)

HEATER
Vi

In

DIMENSIONS
Max. Overall Length
Max. Diameter

CAPACITANCES
Cin
Cout
Ca g1

LIMITING VALUES

Va max.

Pa Max.

Vga max.

Pgre Max.

Vi, max,

Pka Max.

I max.

Vh_kl max.

Brit. 7-pin
OPERATING CONDITIONS

250
150
150
25
8.0
700
-6.0
145 mA/V
100 ° ki

R.F. PENTODE (OBSOLETE)

HEATER
Vn
In

CAPACITANCES
Cin
Cout
Cagr

LIMITING VALUES
Va max.
Vg, max.
I max.

OPERATING CONDITIONS

As Yideo Output Valve
Va 250
Ves 250
Ve, -3.0
la 10.5
lgs 2.0
rs 750
Re 250

10

54.5

30
3.4
05 9%

DIMENSIONS
Max. Overall Length 138
Max. Diameter 452

OPERATING CONDITIONS
As R.F. or L.F. Amplifier

200
200
-2.5
8.0
1.5
473
260

REPLACED BY: EF80—Change base. Raise heater voltage to 6.3Y. Adjust bias,

[ M)
[Mullard]
7
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TT4 LOW IMPEDANCE TRIODE (OBSOLETE) LOW IMPEDANCE TRIODE (OBSOLETE) TT4A (Cont.)

HEATER a
Vi 40 v CHARACTERISTICS OPERATING CONDITIONS
Iy 1.0 A Va 250 % (As single valve class “A’” amplifier)
DIMENSIONS 9 h ~ Ve <90 Vv Va 250 1
— | I 20 mA Ia 20 mA
Max. Overall Length 128 mm - — -3 % 41 mAIV v 9.0 v
Max. Diameter 48 mm | - Em 13. e Rg 5.0 k2
kh h I B 2 :
LIMITING VALUES Brit. 5-pin ra 4.4 kO Ry 450 Q
Va rl::: 252 0 WV o VIn{r.m_!,] 5.0 Y
P 30 mA  OPERATING CONDITIONS - | Pout 400 mw
Vi i max. 50 ", (As single valve class “*A’* amplifier) ; 3 D, 5.0 %
Va 250 v e REPLACED BY: EC31—Change base. Raise heater voltage t 6.3V. Cha bi
CH;:\/RACTERISTICS - ¢ IV‘ _13 X : e tstor and load: ge to nge bias
m ——
Ve 6 v Ry 800 0 3
| 20 mA Rs 10 KQ _B
e 32 mAV Vintma 91 Vv =
13 10.5 Pout 500 mW —
L il B 2 TUNING INDICATO TV4
OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER = = (OBSOLETE)
Vi 550 450 350 250 A
Ra 150 120 100 86 kQ T HEATER B3 t a
la 2.5 23 2.0 1.6 mA - vV
Ry 9.0 9.0 9.0 9.0  kQ PN i A0V
Vout 7.4 7.0 6.5 7.2 2 200 A
Vin T 9
Voutir.m.s.) 96 80 58 42 Vv
D, 5.0 5.0 5.0 5.0 o e DIMENSIONS
* H k h h
REPLACED BY: EC31—Change base. Raise heater voltage to 6.3V. - Max. Overall Length 76 mm " 'Side Contact
Max. Diameter 28 mm
— e OPERATING CONDITIONS
.., LIMITING VALUES ve a2 A
a : :
TT4A LOW IMPEDANCE TRIODE (OBSOLETE) o Va max. % v Ve 0 o v
V; max. 250 v 1S i X n
HEATER : a 9 g B o Va_x max. 50 Y I 130 = A
A" 4.0 Vv
| n 4 A o ¢ BB _ REPLACED BY: EM34—Change base. Raise heater voltage to 6.3V. Change-anode
2 ' g h([Os 2 aO\h T load to 1MQ, and supply h.t. to pin 6 through a 1MQ resistor.
DIMENSIONS Q\\k B
Max. Overall Length 125 mm e
Max. Diameter 47 mm kh h .
LIMITING VALUES Rt
Va max, 250 \' | T
Pa max. 50 W L o
I max. 30 mA
Vi_x max, 50 v . .
(== e B e (Y
Page 116 \'v/' 3 m
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TV4A TUNING INDICATOR (OBSOLETE)

HEATER 90 t a
Vi
In

DIMENSIONS

Max. Overall Length
Max. Diameter kh h

Side Contact

OPERATING CONDITIONS
Vo 200 250 v
Ra E 1.0 ‘1.0 MO
Ve 0 -18 0 -2 v
el 75 = 20—
k250 — 300 —
s 70 9% 10 90

REPLACED BY: EM34—Change base. Raise heater voltage to 6.3V. Supply hit. to
pin 6 through a 1M resistor.

LIMITING VALUES

Ya max.
Vi max.
Vi x max.

A

TV6 TUNING INDICATOR (OBSOLETE)

This valve has been recoded EM1, and data will be found under this type number.

SINGLE DIODE R.F. PENTODE
(OBSOLETE)

UAF41

HEATER
100 mA
12.6 v

Except for base connections, the UAF41
is identical to the UAF42,

kgih h

REPLACED BY: UAF42—Connect pins 4 and 7 together.

UAF42

HEATER

Ih

Vi

SINGLE DIODE R.F. PENTODE
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SINGLE DIODE R.F. PENTODE

CAPACITANCES
Cad_g) <0.0015 pF
Cad_ap =0.15 PF
Pentode Section
Cailgy <0.002

Cout 51
Cin 4.5

Cgi—h
Diode Section

Cad_k
Cad_h

LIMITING VALUES

Pentode Section
Va max.
Pa Max.
Ve, max. (la<<2.5mA)
Vg. max. (ls=>5.0mA)
Pga Max.
I max.
Vh-'k max.,
Diode Section

Vad(pl; Max.
|aa max.

REPLACEMENT FOR:
WD142—Direct.
UAF41—Connect pins 4 and 7 together.

UAF42 con,

DIMENSIONS
Max. Overall Length 60
Max, Seated Height 53
Max. Diameter 22

OPERATING CONDITIONS
Va=Vy 100 170 200

56 56 76

50 85 85

310 310

12 =20

28 5.0 50 m

0.9 1.5 15 m

1.7 20
re 085 0.9 1.0
Ugiga 18 18 18
W, -16 -28 34
Req 58 7.5

A
A

*For 100 : 1 reduction in gm.

DOUBLE DIODE (Separate Cathodes)

HEATER
In 100 mA
Vn 19 A4

CAPACITANCES

ca s <0.03
cx_x” <0.01
(A <0.01
" k" =<0.01
Cally i Tem 4.0
Cn,_k ”4.],!_5_5 3.5

*cx'_an 4,5

*ca”an : 4.0

A .
External skirt connected to all.

DIMENSIONS
Max. Overall Length 60 mm
Max. Seated Height 53 mm
Max. Diameter 22 mm

LIMITING VALUES (each section)

er.m.a.] max. 150

|3 max. 9.0 mA
Iagpl; Max. 54 mA
Vih_ g max. 300 S
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UBC4I | __ DOUBLE DIODE TRIODE UBC4I (Cont.)

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER*
HEATER (With grid current bias)

Ih 3 Ao % - e VmJt Vout
Vh s f 3 f ! - Vh Ra vnut (vr.m,m) (Vr.m.ﬂ.) Rm 1'
i j (V) (kQ) Vi (Diot=25%) (Deot=5%)  (kQ)
: N O - - 350 100 55 27 43 330
LIMITING VALUES [ = - 300 100 535 22 35 330
Triode Secti i : 250 100 5 : 17 27 330
riode Section ’ 200 100 48.5 12 19 330
Y max. 150 100 7.0 11 330
Pa Max. 2 100 100 3.0 5.0 330

I max, DIMENSIONS

Vi max Max. Overall Length 60 * 350 220

Max. Seated Height 53 s ggg %%g
Diode Sections Max. Diameter 22 s 200 220

Vaapiy Max. CHARACTERISTICS e 150 20
lag max. Va 100 170

Ve 1.0 = \f *Measured with grid resistor of 20MQ and signal source impedance Z,—0, The
la 0.8 1.5 mA distortion figures quoted hold geod for values of Z, not exceeding 200k). At this
Em 14 1.65mA[V value of Z; the gain will be reduced by 10%,. :

u 70 70 TR —=Grid resistor of following valve.

ra 50 4 kQ

)
Loy
n L

tn

29 47 680
23 38 680
17 29.5 680
12.5 21 680
8.0 14 680
4.0 7.0 680

nNww=s wolow

SPoPooR Dogm

=
00w

REPLACEMENT FOR:
DH142, 10LD3, 141DDT—Direct.

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIEIER - DH101—Change base. Bias may require adjustment. UBC41 has 14V heater.
: = - DH107—Change base. UBC41 has 14V heater.
(With cathode bias) )

Vunt Vout
Vb Rg Ia Rk V{_aug (Vr.m_s_) (V:.m.s.) R}.'I. T
V) (kQ)  (MA) (K2) Vin (Dioi=5%) (Dix=10%) (kQ)
350 100 118 22 43 305 54 330 - DOUBLE DIODE PENTODE
300 100 1.0 22 42.5 255 46 330 -
250 100  0.85 22 42 21 38 330 . B Double diode variable-mu pentode. The
200 100 0.7 22 241 16 78.5 330 2 pentqde section is suitable for use as an
150 100 0.5 22 40 12 19.5 330 — r:fs L., or a.f. amplifier.
100 100 028 33 335 60 10.5 330 HEATER
In 100 mA
350 220 067 39 475 345 64 680 — Va 17 v
300 220 0.56 3.9 47 27 54 680
: C
250 220 048 39 465 245 445 680 APACITANCES
200 220 04 39 46 19 34 630 : , )R Pl
150 220 032 39 44 165 24 680 ; Zo0001 bF i g et
100 220 0.18 5.6 38 8.0 680 e S i Ca'a_a <0.05 pF o
> = d-k
TR =Grid resistor of following valve. ; Pentode Section €'k
3 Ca gy <0.0025 pF F
Cout 49  pF o
Cip 4.2 pF Cadh
Cgi-n =0.07 pF Ca"d h
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UBF80 cont)

LIMITING VALUES

Pentode Section

Va max. 250

Pz Max. 1.5 W
Vg max, (la<<2 mA) 250 A
Vgo max. (lb=5mA) 125 v
Pea Max. 300 m¥yY
I max. 10 mA
Vh_x max. 150 A%

OPERATING CONDITIONS AS R.F. O

Hegi_gs
eq
*¥Yeu
*For 100 : 1 reduction in gn.

DOUBLE DIODE PENTODE

Diode Sections (Each section)
Yadpk) Max. 200
laq max. 800

DIMENSIONS

Max. Overall Length 67.5
Max. Seated Height 60.5
Max. Diameter 222

R L.LF. AMPLIFIER

170 200

47 63

85 85

0 0

300 300

5.0 50 mA
175 mA
20 \%
2.2 mAJV
1.0 MO
18
62 kQ
-31.5 v

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFIER

Pentode Connection
Vi Ry 5 Res les

100 220 0.32

100 100 0.73 270 290
100 220 0.32 820 110
100 100 0.66 330 250

170 220 0.56 680 200
170 100 1.25 270 500
170 220 0.56 820 190
170 100 0.16 330 460

Triode Connection
(g, connected to a, g, connected to k)
h Ra
V) (k)
100 100
100 47
100 100
100 47

170 100
170 47
170 100
170 47

*Voutzsvcvr,m.a.
**Ry;=Grid resistor of following valve.

REPLACEMENT FOR: 171DDP—Direct.

Ry Ry _\f_cy_ Diot*  Rg**
(V) (kQ) (mA) (kQ) (A) (kQ) (M) Vi
680 120 27 1.0

s (k02)
680

)
82 9
8 33
0
2

100
70

680
330

85 : 680
70 . 330
140 : 680
100 . 330

©

1

1.0 4 &7 |
3

3

R]:.'l‘*
(k)
330
150
330
150

330
150
330
150

i)
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DOUBLE DIODE OUTPUT PENTODE

HEATER (L1
I 100
Vi 55

LIMITING V_ALUES t?J

Pentode Section _
V. max. 250 ....
pa Max. " kg3h h
Vg, max. 250
Pga Max. (max. sig.) 3.5
psz Max. (zero sig.) 1.9
I max. 75
Vo x max. 150

Diode Sections (Each Section)
Vaa max. 200
lq max. 800

DIMENSIONS
Max. Overzll Length
Max. Diameter 32

OPERATING CONDITIONS (Assingle valve class "'A"’ amplifier)
Va 100 180
Ve 100 180
R 140 140
Ve -53 -10
32.5 61
[ 5.5 10
£m 7.5 2.0
ra 25 22
Hel-g2 9.0 2.0
Ra 3.0 3.0
Pout 1.35 48
Vin[r.m_s.] 38 62
Diot 10 10

la

TRICDE HEPTODE

HEATER

In
Vu

CAPACITANCES
Cetgy
Cetegsk
Cetigs g;

ot t e E
S gl DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter
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UCH2 l (Cont.)

CAPACITANCES (cont.)
Heptode Section

Cin

Cout

Ca_g1

Cei-ga

Cgg_all

Triode Section
Cin
Cont
Cg_k
Ca

Ca g

LIMITING YVALUES
Heptode Section

TRIODE

CHARACTERISTICS
Triode Section

Va
Ve
I
Em
*

HEPTODE

100 \'
0 \'
12 mA
32 mAJV
19

OPERATING CONDITIONS
Heptode Section as Mixer

Va=Vy 100
Rezsgs 15
Ry 150
Resiet 47
Iz et 95

53
1.5
lgoses 3.0

200
15
150
47
190
-2.0
100
35
6.5

TRIODE HEPTOD

Va= v b
Vgs
RE: 2+E
g1
VEZ-{— Bl
a
Ig‘:-‘rﬂ-l.
Em
LK
Hgy—ga
eq
*V El

*For 100 : 1 reduction in

E

Em-

UCH2 I ccont)

OPERATING CONDITIONS OF HEPTODE SECTION AS I.F. AMPLIFIER

100
0
33
-1.0
50
2.6
1.9

OPERATING CONDITIONS OF TRIODE SECTION AS
RESISTANCE COUPLED A.F. AMPLIFIER

Vo

v) (k)

Ra

200 220
100 220

200 100

Ia Vout Dtot

(mA)  (Veme) (%)
0.8 : 28
0.37 ; 6.0

1.5 3 2.8

200 A

v
33 k2
v

v
mA
mA

mA/V
MQ

49}
v

Vout
VIu
10
10

V; max. 250 ge 750
p“ e 1s = 10 0 100 100 . 0.68 : 5.8
A . -

Vesies Max. (la=3 mA) 100 Req WY 35 2 B 200 47 -2.0 28 5 22

100 47 10 13 : 5.
Vigaige max. (la<<1 mA) 250 4

5 s 1.0 OPERATING CONDITIONS Note.—This valve may also be used as a phase splitter in audio amplifiers,
E2:84 - !

Triode Section as R.F. Oscillator

I max. 15

Vi max.

Tricde Section
Vs max.
Pa Max.

Vb 100
Ra 22
RK:}H{* 47
leayet 95
la 1.9
gm (effective)440

200 V'
22 kQ
47 kQ

150 uA

mA

REPLACEMENT FOR:
UCH4—Change base.
X101—Rewire base.

realigning.

Receiver may require realigning.
Screen-grid resistor may need adjustment, and receiver

TRIODE HEXODE (OBSOLETE)

HEATER
In
Yo

‘CAPACITANCES
Cet g
Cgi_an

Hexode Section
Cin
Cout
Capg

‘Triode Section

Cin
Cout
g

UCH4I

100 mA
14 \'s

<035 pF
<0.2

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

Page 225




UCH4I (Cont.) TRIODE HEXODE (OBSOLETE) _ - | - EﬂgggE';EXODE FREQUENCY UCH42

LIMITING VALUES CHARACTERISTICS : : HEATER

Hexode Section Triode Section : (504 ‘|’h at 9t33 529
Vi max. 250 v Va - v 75 O\
pa Max. 800 mW IVg & f \
Vioigg Max. 125 v a
P:"‘::j ] 00 mW i 1 CAPACITANCES
I} max. 7.0 mA ® - B Cgtg1
Vn_x max. 150 v - Cgt_sh

Triode Section Fa Hexode Section

Ve max. 175 v - Cgi-h:kigoigasBkirt - DIMENSIONS

max. 750 mVY i c 2ELL
Pa — SRR Max. Overall Length

s o5 - | e Max. Seated Height
HANGER — Max. Diameter
OPERATING CONDITIONS AS FREQUENCY C e

(With screen grid fed from junction of Ry and R, which form a potentiometer acress the = LIMITING VALUES
h.t. supply.) ; Cgt_h: ke ga:gaskirt .

Cat_hik;ga:ggsskirt
Cat gt

Hexode Section
Va max. 250
Pa Max. 1.5
Vgarzs max. (la=3 mA) 125
CHARACTERISTICS Veases Max. (ls<1 mA) 250

: 5 Pgarzs MaX. 300
Trrogf Section 165 I max, 7.0

Ve 0 v - \;n_ksma:. 150
I‘ 10 mA riode ection

VYa max. 175
Em 2.8 mAV Pa Max. 800
i 22 I max. 6.0

Hexode Section
100
22
47

53
<»ZT<<3<

22

<

v
kO
k(2
Q
kQ
A
v
v

3
23

3

>
3
>

3
>

OPERATING CONDITIONS AS FREQUENCY CHANGER

With screen grid fed from junction of R, and R,, which form a potentiometer across the
h.t. supply.

=
<

#For 100 : 1 reduction in ge- y Hexode Section

Triode Section - a=VYb 2?2

Vi v

Ra 10 10 22 kQ 27

fa 2.8 4.9 4.6 mA 180

Rezigt 22 22 22 47

lggsgt 200 320 360 uA 200
VDEB(I‘.m.E.] 4.0 7.0 8.0 v ;§_0

Zm (approx.) 560 600 500 pAV L ‘ | S

leaies £ . 3.0 mA

ge 750 pAY

fa >1.0 Mo

Req 75 kQ

o Va 07 s R
or 100 : 1 reduction in g,.

REPLACED BY: UCH42—Screen-grid resistors may require alteration.

[y
Mullard
v
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TRIODE HEXODE FREQUENCY

CHANGER HIGH SLOPE R.F. PENTODE

UCHA42 cont)

Triode Section
Vy
Ra
RL'1+§3
gt+23

B
gm (approx.)

REPLACEMENT FOR:

X142, 141TH—Direct.

200 \')
22 k O
47 kQ

200 wA

52 mA

550 uAlV

UCH41—Screen-grid resistort may require alteration.

UF4l

HEATER
In
Vn

DIMENSIGNS
Max. Overall Length
~ Max. Seated Height
Max. Diameter

CAPACITANCES
Ca_g1
Cout
Cin

Cei-h

0.002

- 7.0

5.0
0.05

VARIABLE-MU R.F. PENTODE

LIMITING VALUES
Vy max.
Pa Max.

V., max. (lk<4 mA) 250

Vg, max. (li=7.2 mA) 150
Pga Max. 300
| max. 10
Vi 3 max. 150

OPERATING CONDITIONS AS R.F. OR LF. AMPLIFIER

Va=vh

Her—g2

170 200

vb<

x*» 33
o<<>>

HEATER

In
Vo

CAPACITANCES

Cam
Cin
Cout

LIMITING VALUES
Va max.
Pa Max.
Vga max.
Pex Max.
lx max.
Vh_x max.

REPLACEMENT FOR:
Z142—Direct.
Z145, 10F1—Rewire base.

10F3—Bias will require adjustment.

DIMENSIONS
Max. Overall Length
Max. SeatediHeight
Max. Diameter
CHARACTERISTICS
Va
Ve
Var
Is

152
Ia

Em
Ve (Ii=10 pA)

60
53

22

170
170
-2.0
10 -
2.8
200 kQ
8.5 mAY
-48 v

OUTPUT PENTODE

HEATER
Iy

Vn

LIMITING VALUES
Va max. 250

<5

eq - : :
e ’ Pa*max. 9.0
*For 100 : 1 reduction in gm. 2 D £ e
Pe2 Max. (zero signal) 1.75
Pg: Max. (max. signal) 4.0
lx max. 75
Vi_g max. 150

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

REPLACEMENT FOR:
W142, 121VP—Direct.
W101—Change base. UF41 has 12.6V heater.

=
Mullard
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UL41 cone

OUTPUT PENTODE

OPERATING CONDITIONS (As single valve class ““A’* amplifier)
100 170

Va 200
Ves 100 170 200 \
Ver -5.7 -10.4 -14.2 v
la 29 53 45 mA
I 5.5 10 85 mA
gm 8.0 9.5 82 mAJvV
ra 18 20 24 kQ)
Ra 3.0 3.0 43 kQ
Pout 1.35 42 4.2 w
Vingr.m.s.y 375 6.0 6.3 v
D 10 10 10 %

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

v, 100 170 200 v
Ves 100 170 200 Y
lagoy 2x24 2x44 2x45 mA
ls (max. sig.) 2x27 2x49 2353 mA
R 2%4.6 2x8.8 2%9.0 mA
gy (Max. siz.) 2%6.8 2%16.5 2x19 mA
TRy 100 100 130 0
Raa 40 4.0 40 ki)
Pt 2.% 9.0 12.5 w
S (B r L 9. 186 245 \'
D 3.5 40 40 9

+Common cathode bias resistor.

REPLACEMENT FOR:
N142, 451PT—Direct.

10P14—Change base. Bias may require adjustment. 10P14 pa max.=10W.

UL44

LINE TIMEBASE
OUTPUT PENTODE

HEATER a
In 100 mA 8% 0‘3
Va 45 \% NC /O O

93 0~ o)
9l % A

DIMENSIONS : NCNOOC/k
Max. Overall Length 65 mm — h h
Max. Seated Height 58 mm kh b
Max. Diameter ~ 22 mm BBA

i ARACTERISTICS

LIMITING VALUES et Vs = 175 v
Va max. 350 v Ves 175 v
Ya (pky Max. 3.5 kV 81 -13.5 v
Pa Max. 5.0 ls 30 mA
Vgy max. 250 Y lgq 47 mA
Pes Max. 30 W gm 71 mAJY
| max. 75 mA Mg1-gs 10

[(===3)
3 [Muilard|
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OUTPUT PENTODE

UL46

Output pentode designed for use in video output and frame timebase circuits. For
ratings. characteristics, base connections and dimensions, see type UL41.

TUNING INDICATOR

Electron beam tube for use as tuning
indicator in d.c.fa.c. radio receivers or as
null indicator in test equipment.

HEATER
In . 100 mA
Vo 12.6 v

For operating conditions and limiting
values see type EM34. Except for heater
rating, the EM34 and UM34 are identical.

UM34

OICZ %
q
L (&)
g - aEme y |
h
k h h

Octal

INDIRECTLY HEATED

HALF-WAVE RECTIFIER (OBSOLETE)

HEATER < h on

In 200 mA . NC

Va 20 V' =

NC a
i NC NC
LIMITING VALUES Side Contact
DIMENSIONS

Vagr.m.e,) max. 250 Y Max Overall Length 100 mm

lout (max.) 75 mA Max Diameter 43 mm
REPLACED BY: CY1—Direct.
INDIRECTLY HEATED
HALF-WAVE RECTIFIER UR I c
HEATER (e a

Ih 200 mA Be

Va 20 v Q

h (O3 02C)h
A
O k

DIMENSIONS .

Max. Overall Length 118 mm kh h z

Max. Diameter 43 mm Brit. 5-pin

ey
Mullard
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URIC oty

LIMITING VALUES

INDIRECTLY HEATED MULTIPLE
HALF-WAVE RECTIFIER

INDIRECTLY HEATED
MULTIPLE RECTIFIER (OBSOLETE)

E ar.m.s.) Max. 250 v HEATER a q"
Tout Max. 120 mA Iy 200 mA
e | Wy_x max. 350 v vV, = v
C max. (Rum=0%) 8 uF
il C max. (Rum=75%2) 133 p.'llz
L'. | C max. (Rum=1250) £ LIMITING VALUES
Ak Va r.m.sy Max. 250 v . .
I h | REPLACEMENT FOR: fout X, 120 mA k h hk
|| " C10B, CY1C, G2080 (5-pin), RZ, V20—Direct. : Vi_x MaX. 350 v Brit. 7-pin
A U4020, V30, 1D5—Check heater current=200mA (heater voltage differs). C max. (Rum=50) 8 uF DIMENSIONS
40SUA—Change base. Check heater current=200mA (heater voltage differs). C max. (Rum=750 16 uF Max. Overall Length 118 i
’ C max. (Rum=125Q) 32 uF Mast: D mister - A
REPL&OCUEli BY: Redesign circuit for 2x UY41 with heaters in parallel. UY41 lont max
= mA.
INDIRECTLY HEATED MULTIPLE
UR2 RECTIFIER (O BSOLETE)
. INDIRECTLY HEATED
i _ HALF-WAVE RECTIFIE
HEATER B ot d non 8
In 200 mA K k ==
Vh 30 v HEATER 538 a
a d' | In 100 mA
LIMITING VALUES e TenG e Vn 50 v
Vair.m.ay Max. 250 v K h ;'l K - _ %
I\‘}‘E :;n :éx 13%8 m¢ Side Contact o R NC N
e LIMITING VALUES kh
REPLACED BY: Redesign circuit for 2xUY41 with heaters in parallel. UY41 lout ¢ | o Octal
max.—100 mA. o Va r.m.s.) MAX- 250 V' DIMENSIONS
= I\i:"l Zlax: 140 mA Max. Overall Length 100 mm
| Cn_k max. 550 \' Max. Seated Height 85 mm
INDIRECTLY HEATED MULTIPLE [ e EORLE Max. Diameter 32 mm
UR3 RECTIFIER (OBSOLETE) 1 OPERATING CONDITIONS
i Var.m.s, c Ritm (min.)
. 2] (1F) ()
o5 o o ] 250 60 175
HEATER h h l® 250 32 125
| K K & 250 16 75
In 200 mA 250
o a' i 170 60 100
[
LIMITING VALUES 1;3 32 75
i . NC NC _a 16 30
Ya (r.m.5,) Max. %gg X k h h k h Y
max. m 1 127 &0
\?f?_ e 350 v Side Contact 2 0
: REPLACEMENT FOR:
REPLACED BY: Redesign circuit for 25 UY41 with heaters in parallel. UY4H lout hdll‘ U101, UY21—Change base.
max.=100 mA. UY31—Rewire base.
(O
Mullard Mullard
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UYZI : INDIRECTLY HEATED o
HALF-WAVE RECTIFIER (OBSOLETE) 3 HALF-WAVE RECTIFIER

DIMENSIONS B : HEATER
Max. Overall Length 93 e - I
Max. Diameter 32 ? Va

F - diti d limiti LIMITING VALUE
or operating conditions and limiting ¥
values see type UY1N. Except for basing Vag.m.s,) Max.
and dimensions, the UY21 and UY1N are - lout Max.
identical. T Vh_k (pk) Max.

C max.

REPLACED BY: UY1N—Change base. l B DIMENSIONS
3 Max.!Overall Length
_ Max.!Seated Height
' o Max.;Diameter

INDIRECTLY HEATED - OPERATING CONDITIONS ‘
UY3I HALF-WAVE RECTIFIER (OBSOLETE) . e Rtz min
o : : 250 (2133
HEATER gm3 @ = 220 160
In — : 127 0

Vi f - 250 140
) F g 220
LIMITING VALUES NO € - 2 127 123

Vngr.m.a.} max.
250 100

lout Max.
Vi Max. 220 90

| . 127
C max. DIMENSIONS : ;

Max. Overall Length 114 . REPLACEMENT FOR:
Max. Diameter 43 . ; U142, 311SU—Direct.

o CONDI-PlONS 3107—Change base. Check heater current=100mA (heater voltage differs)
145, U404—Check that no connection is made to pin 3. Check heater current

Varr.m.s.) Riim (min.) g " =100mA (heater voltage differs).

v & '
) ((9)) Two of these valves, with heaters wired in parallel and providing the load current does

250 175 not exceed 100mA may b i -
250 125 N i PV30, PV30s, UR2. UR:{, UeRél(sfd to replace the following types:—CY2, CY32, PV29s,

250 75
250 0

170 100
170 75
170 30

127 0

REPLACED BY: UY1N—Rewire base.
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VARIABLE-MU R.F. TETRODE

HEXODE

LIMITING VALUES
Va max. 135 v
Vs max. 60 \%
Vs max. 60 \'A

OPERATING CONDITIONS

As a mixer (g, and g; strapped)
Va 90 135 v
Vgaces 40 60 V'
Vg -1.0 -1.5 v
la 0.5 1.0 mA
lgoigs 0.6 1.1 mA
vDEC[r.m.E.) ?-0 10 V
gc 300 450 mA/V
Ta 1.5 1.0 MO

REPLACEMENT FOR:

VP2B conty

OPERATING CONDITIONS
As a pentode (g, and g, strapped:
g, earthed)

Va 90 135 v
Viziea 40 60 vV
Ve 0.4 1.5 %
la 1.9 20 mA
leayez 950 950
Em 1.25 14 mAV
ra 0.85 1.3 MQ
As a tetrode (g, and g, strapped:
g, earthed)
Va 90 135 N
Veziaa 40 60 '
Ve -1.0 -1.5 v
la 1.95 21 mA
s 750 700 - pA
£m 1.3 1.5 mAY
ra 720 700 kO

K50N, VX2—Direct.
VX2s—Change base.

VARIABLE-MU R.F. PENTODE

(OBSOLETE) VP4
HEATER

Va 4.0 v

In 1.0 A

DIMENSIONS
Max. Overall Length 150 mm !
Max. Diameter 50 mm k33h h 32
Brit. 5-pin
This valve was also manufactured with a
British 7-pin base. For connections refer

CAPACITANCES

VM4V (OBSOLETE)
HEATER
Vn 4.0 v
In 1.0 A
LIMITING VALUES
Va max. 200 A%
Vgg Max. 100 v
CHARACTERISTICS
Va 200 v
Vea 100 A
; -1.5 v
|\:LF"1 13_5 mA Brit. 5-pin
Em 1.2 mA,u'V
*Vi —40 v
*For 100 : 1 reduction in gm.
VARIABLE-MU R.F. PENTODE
VPZ : (OBSOLETE)
FILAMENT
Vi 20 Vv 7 %
I 180 mA
' 92 O‘)on g1
DIMENSIONS NC Of’sfo %
Max. Overall Length 139 mm [oite)
Max. Diameter 49 mm e
CAPACITANCES Brit. 7-pin
Cin 10.7 pF OPERATING CONDITIONS
V 135 \'4
a2 L v, 135 v
Ca_g 0.007 pF V:,- 0 v
la 3.0 mA
LIMITING VALUES 2 125 mA
Va max. 150 v Em 1.5 mA/V
Vs max. 150 A ra 400 kQ
REPLACED BY: KF35—Change base and top cap connector. Reduce screen-grid voltage
to 60V.
VP2B HEXODE
HEATER
Vi 20 V Mo
Iy 135 mA 92 07(1)20 a
94\ Os_30 /B3
O O
DIMENSIONS e
Max. Overall Length 128 mm ’ |
Max. Diameter 44 mm Brit. 7-pin
[(—
[Mullard]
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Ca_g; <0.005 pF to type YP4A.
Cin 12.4 pF
o 10 oF OPERATING CONDITIONS
Y{_». 200 v
100 W
LIMITING VALUES Ve -2.0 v
Ve 200 v la 4.5 mA
Vg max. 100 v 2 i mﬁi’?’z
I max. 10 mA *Ya1 ~22 v
Vh_x max. 80 V' *For 100 : 1 reduction in gp.
[
[Mullard]
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VARIABLE-MU R.F. PENTODE
(OBSOLETE)

VP4A

HEATER
Vn
In

DIMENSIONS
Max. Overall Length
Max. Diameter
Brit. 7-pin
This valve was also manufactured with a

British 5-pin base. For connections refer
12.5 pF to type VP4.

102 pf OPERATING CONDITIONS
oo <0,006 pF Va 200 v
Ves 100 v
LIMITING VALUES Ve, 20 VY

| 425 mA
Va max. 200 l:, 18 mA

Vg Max. 100 Em 2.5 mAV
Vi_x max. 80 a 1.4 MQa

CAPACITANCES

'VP4B

HEATER
o ™ 9
a

VARIABLE-MU R.F. PENTODE

In 650 mA

DIMENSIONS . |
Max. Overall Length 124 - " Oégo

Max. Diameter 43
h h
CAPACITANCES Brit. 7-pin
Cin 535 pF OPERATING CONDITIONS
Cout 8.0 pF V. 250
02 pF 250
Cp gy 0.0 P v -3.0

LIMITING VALUES 1??.5

Va max. 250 v 4725 mA
Vg Max. 250 v 2.0 mAjV

REPLACEMENT FOR:
AS0P, AC/VPB, AC/VP2, 5420, VP41 (Ekco)—Direct.
AC/VP1, VP4C—Rewire base.
MVS/PENB—Raise screen-grid voltage to anode voltage.
VP41 (Ediswan-Mazda)—Change:base.

(a—
[Mullard|
S

VARIABLE-MU R.F. PENTODE

HEATER

In
Va

DIMENSIONS

Max. Overall Length
Max. Diameter

LIMITING VALUES

V, max.
Ve. max.
Vi_x max.

REPLACEMENT FOR:
CF2, HP13s—Direct.

NC 92

Side Contact

OPERATING CONDITIONS

200

100
-2.0
4.0
1.4

v
\'
v
mA
mA

2.2 mAJY

HP13, VP13—Change base.

VARIABLE-MU R.F. PENTODE
(OBSOLETE)

HEATER
In
Va

DIMENSIONS

Max. Overall Length
Max. Diameter £

CAPACITANCES
Cin
Cout
Ca g

LIMITING VALUES
Va max.
Pa mMax.
Vea max.
Pga Max.
Vh_x max.

5l

&8
h h

[ Brit. 7-pin

OPERATING CONDITIONS
200
200
-2.0
9.0
3.6

93

m
mA

2.2 mA/Y

REPLACED BY: EF39—Ch
b : ange.base. Feed s i
resistor. Check heater current=200mA (h:;::: vi?igg::rg?%elr‘s.;:+ firovsilelict

)
[Mullard]
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054V OUTPUT TRIODE (OBSOLETE) OUTPUT PENTODE lcsa_
HEQ,TE“ . e ¢ g FILAMENT
h : Ve 1.4 1"
I 10 A ) Ie 100 mA
q (O3 04O]h a/
LIMITING VALUES O‘e“\ DIMENSIONS !
Va max. 200 V\J k Max. Overall Length 84 mm
Pa Max. 6.0 a Max. Seated Height 70  mm
kh h - - Max. Diameter 33 mm
CHARACTERISTICS Brit. 3-pin teEtas
Va 100 v LIMITING YA o
Y 4 v LUES
3:1 40 mAY Va max. 110 v OPERATING CONDITIONS
. 50 g Vg, Max. 110 v (As single valve class "“A" amplifier)
ra 125 Kk ELs 12 mA Va 83 90 v
Via 83 90 v
-7.0 =
REPLACED BY: ACO44—Change base. Redesign stage. CH%RACTERISTICS !E{g;' 7o ;g mx
Ve 82 o y la (max. sig.) 7.3 7.8 mA
ng e 90 \" e, 16 16 ‘mA
lag1 —?-0 —;g mx Iza (max. sig.) 3.5 35 mA
2 * 9.0
|A7G ~ ;l,s‘: ;lg ; 25 m‘:}e Vrn:r.m.s.) 5.0 gg k%
ENCY ANGER ] tot 10 10 o
HEPTODE FREQUENCY CHANG . ra 110 115 Poe 200 O
FILAMENT " =i REPLACEMENT FOR:
Vi 1.4 v 4 9393 g o N14, DL35—1C5G Direct.
Ie 50 mA A \}l i DL2—1C5G Change base.
DIMENSIONS {34 ' =
Max. Overall Length 100 mm 2 @k s 3
Max. Seated Height 70 mm e
Max. Diameter 33 mm e B DIODE HIGH-u TRIODE
CAPACITANCES X B e
Pin 1—No connection
Caes <05 pF T FILA
Cea g <04  pF OPERATING CONDITIONS ! MENT
i <02  pF Va 90 ) ~ Vi 14 Vv
Vesigs 45 v 1
Coi—gz 0.9 pF o2 S0 v — £ 50 mA
L 70  pF o 0 v
sl AR e %0 ko 3 LIMITING VALUE ad
Cingg) 3-4 P’; gl; 250 uAlY Va max. 110 v
Cout 1 P la 600 p_i
LIMITING VALUES ern 700 i Octal
Va max. 110 v lga 3;-7- m: CH"\\(RACTERISTICS Pin 1—No connection
Vo, g5 MaX, 60 v :gl 25 r%_L\ 2 90 v The diede anode js located at the
Vg, Max. 110 v ,VL 30 v Ve 0 v negative end of the filament.
1 X. 40 mA *For 50: 1 reduction in la 150
e ES o = ,;AE;C DIMENSIONS
REPLACEMENT FOR: i @ 65 Max. Overall Length 84  mm
X14—Direct. ) = Max. Seated Height 70 mm
FC141—Change base. = 240 kQ Max. Diameter 33 S
< REPLACEMENT FOR: DAC32 (Cl.), HD14—Direct.
[ iy) S
Mullard 3 —_— ===
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INSG

FILAMENT
Vi

Iy

DIMENSIONS
Max. Overall Length
Max. Seated Height
Max. Diameter

CAPACITANCES

Ca_g1

LIMITING VALUES
Va max.
Vg, max.

R.F. PENTODE

Qctal
Pin 1i—MNo connection

OPERATING CONDITIONS
3.0 90
pE %0

10 pF

0

<0.007 pF 1.2
300
750

1.5

110 ' 4.0

110 v #For 150 : 1 reduction in gm.

T
<%2§;<<<

REPLACEMENT FOR: Z14—Direct.

2D2

HEATER
Vi
In

DIMENSIONS
Max. Overall Length
Max. Diameter

LIMITING VALUES
Yaipk) Max.
lg, max.
Vu_x max.

INDIRECTLY HEATED
DOUBLE DIODE (OBSOLETE)

2.0
90

84
30

125

500 1 Brit. 5-pin
75

REPLACED BY: TDD2A—Change connections as below:—

Connections for 2D2

Pin No.

Connections for TDD2A
Pin No.

DOUBLE DIODE (OBSOLETE)

HEATER

Vau 4.0

In 500 mA
DIMENSIONS

Max. Overall Length 10.9 mm
Max. Seated Height 91 mm
Max. Diameter 28 mm

LIMITING VALUES (each section)

rl"s max. 200 Vv
s Max. 800 A
Vh_k— max. 50 {J’V

REPLACED BY: 2D4A—Rewire base and top cap.

h (O3

Brit. 5-pin

2D4

210)
i

d

'k

<2

ay

h

DOUBLE DIODE (OBSOLETE)

HEATER o8 o

Vi 4.0 v ey
I3 650  mA ' O,

DIMENSIONS

Max. Overall Length 93 mm
Max. Diameter 29 mm

LIMITING VALUES (each section)

Va max. 200
lagpi; Max. 800
Vo_x max. 50 v

REPLACEMENT FOR:
A20B, AC/DD (Hivac), D41, D400, DD4, DDA1, DDL4, V914—Di
AB1, AC/DD (Ediswan-Mazda), 2D4—Rewire base and top cap.
AB2. DD éhange wall a), ewire base and top cap.
DD465—Rewire base.

Brit. 5-pin

DOUBLE DIODE (OBSOLETE)
HEATER

Vi 4.0 v
In 350 mA

DIMENSIONS

Max. Overall Length 95 mm
Max. Seated Height 78 mm

1 Disconnect and take lead to
2  As at present
3  Asat present
4  As at present
5 Disconnect and insulate end of lead —
Also connect the earthy end of the speech diode load to L.t.+, care being taken not to
short out the grid bias supply. Under these conditions the receiver should operate as
before, but with a reduction of volume due to the removal of the a.g.c. delay voltage.

—
Mullard
'v

Max. Diameter 42 mm

LIMITING VALUES (each section)

Va max. 200 v

la max. 800
Vi_x max. 50 “e

R :
EPLACED BY: EB34—Change base. Raise heater voltage to 6.3V.

K h h K
Brit. 7-pin
Pin 1—Metallising and shield
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2D l 3 DOUBLE DIODE (OBSOLETE)

HEATER
In 200
Vn 13

DIMENSIONS
Max. Overall Length 83
Max. Diameter 29

LIMITING VALUES
V. max. 200

lg max, 800 Side Contact
Vi_x max. 125 \'4 -

REPLACED BY: EB34—Change base. Connect Pins 4 and 8 together. Check heater
current=200mA. EB34 has 6.3V heater,

2DI3A

DIMENSIONS

Max. Overall Length 85 mm
Max, Diameter 29 mm

DOUBLE DIODE (OBSOLETE)

u'd

For further data refer to t.ype 2D13,
Except for basing and dimensions, the
2D13 and 2D13A zare identical.

Side Contact

REPLACED BY: EB34—Change base. Connect pins 4 and 8 together. Check heater
current=200mA. EB34 has 6.3V heater.

2DI3C

DOUBLE DIODE (OBSOLETE)

DIMENSIONS

Max. Overall Length 93 mm ]
Max. Diameter 29 mm Q

h{QOs3 5540 h

oy

For further data refer to type 2D13. (5
Except for basing and dimensions, the M
2D13 and 2D13C are identical, -7

Brit. 5-pin

REPLACED BY: EB34—Change base. Connect pins 4 and 8 together., Check heater
current=200mA. EB34 has 6.3V heater.

Ay

A

OUTPUT PENTODE

T
FILAMEN Series Paralle]

Ve 28 1.4
Ie 50 100
DIMENSIONS 031
Max. Overall Length Octal
Max. Seated Height

Max. Diameter CHARACTERISTICS

Parailel

LIMITING VALUES
Va max. 110
Vga max. 110 v
*; max, 6.0 mA
*For each 1.4 V filament section

OPERATING CONDITIONS (As single valve class *“A’* amplifier)

Serjes Parallel
Vs 90 110 85
Ve 90 110 85
Ve —4, -6.6 -5.0

la : :

S0 0

lg2

Ingr.m.s.)
P:u!. 33
Diot .

REPLACEMENT FOR:
DL33, N16, 3Q5G—Direct,
N15—Increase bias.

(=)
nCpw=wh3S

o omwbin

DIRECTLY HEATED
FULL-WAVE RECTIFIER

FILAMENT
Vi
Iy
LIMITING VALUES
P.LV. max. 1.5
iapx) Max. 675
OPERATING CONDITIONS
Va (r.m.zy 2 X450 2% 550
& LY 12 iE DIMENSIONS

RIl(r;e(:ﬂ ai;r-:;:)de; 2 2 Max. Overall Length

156 Max. Seated Height
(?:Ll(max') 20 590 Max. Diameter
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DIRECTLY HEATED INDIRECTLY HEATED
5U4G (Cont.) FULL-WAVE RECTIFIER FULL-WAVE RECTIFIER 574GT
REPLACEMENT FOR: HEATER .
Us2—Direct. v 50 B:os 4 )
5 h . Y
5X4G—Rewire base.
5Z3—Change base. Iy 2.0 A
=1 = LIMITING VALUES
INDIRECTLY HEATED
5V4G —— P.LV. max. 14 kY
FULL-WAVE RECTIFIER " ia (px) MAX. 375 mA kh h
] Var.m.sy Mmax. 2x%350 A" Octal
geg 4 @ :
HEATER 5.0 v SR d NP w— lout Max. 125 mA DIMENSIONS
Vi i NP {3 ol ] il — %0 . Max. Overall Length 86 mm
In 2.0 A (o] (2] L : B Max. Seated Height 72 mm
=2 5 = Riim min. (per anode) 380 Q Max. Diameter 31 T
) / NP
LIMITING VALUES h (s ) o) o REPLACEMENT FOR: GZ30, R52, 574, 574G—Direct,
P.LV. max. 14 kV bimg NC hK
iagpk) Max. ii: mt Octal . T
Var.m.ey MaX. 2% —a-_| H T
e 475 A DIMENSIONS EPTODE FREQUENCY CHANGER
C max. 40 uF Max. Overall Length 117 mm = B
Ry min. :ax SDe_atedtHe:ght 132 E: . HEATER
(per anade) 100 Q axs DIAIRCEE Vi 6.3 v
REPLACEMENT .FOR: 83V—Change base. R In 300 mA
el CAPACITANCES :gg
. ' Ce 0.3 pF
TLY HEATED o Ces-ex 0.15 pF
Y3G DIREC i L
:Y:;GT FULL-WAVE RECTIFIER . 3 10 UX—7 pin
%1103 Sincen 85 pf  DIMENSIONS
FILAMENT E3og d a a F°Y in(g3) . P Max. Overall Length 115 mm
Vi 5.0 v a NP z‘mtm g-g pF Max. Seated Height 99 e
. ut . i
I 20 A YA s 3 P flaxc Dishater 40 mm
=1 or characteristics, operating conditions and limitin |
| i . A ’ g values see type 6A8G. E
LIMITING VALUES f@}NP o for basing, dimensions and capacitances the 6A7 and 6A8G aie )Egentica]_ EEPE
P.ILV. max. 1.4 kV NE_J' o
iapiny Max. 400 mA TR Octal L
DIMENSIONS | HEPTODE FREQUENCY CHANGER
OPERATING CONDITIONS Mok 5Y3G 5Y3GT H 6ASGT
Yarr.m.sy 2% 350 2% 500 v Olvera” - 0, H o
lout (max.) 125 84 mA Length 1 mm | 35 9
c 10 10 uF Max. i HEATER TN 24
Seated A o\%2
Rigm min. 50 140 Q Height 103 72 mm & Va = :
(per anode) Max. i ~ O
Yout 350 560 v Diameter 46 33 mm M B 300 mA (s s]
11 k
EPLACEMENT FOR: 6A8GT—Pin 1
R A S e M el connected to base
i 5Y4G—Rewire base. ’”
—— [Mullard | | Mullard]
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6A8G
6A8GT (Cont.)

DIMENSIONS

Max. Overall Length
Max. Seated Height
Max. Diameter

CAPACITANCES

Cpiia 0.26
Cgi—g2 0.19
Cai_m 0.16
Co1-ga 1.1
Cingay 9.5
Cin(ea) 4.6
Cinggyy 6.0
Cout 12
LIMITING VALUES

Vo max. 300
Venigs Max. 100
Vg max. 200
Pa Max. : 1.0
Pga:gs Max. 300
P2 Max. 750

lie max. 14

. REPLACEMENT FOR:
X63—6A8G Direct.

HEPTODE FREQUENCY CHANGER

6ABG 6ABGT
114 84 mm
100 70 mm
40 33 mm
OPERATING CONDITIONS
Va 100 250 A4
Vgasgs 50 100 A4
Ves 100 170 v
Ves -1.5 -3.0 A"
Rerx 47 47 kQ
Ta 600 360 kQ
ge 360 550 uAlvV
la 11 35 mA
lgasgs 1.3 27 mA
Izq 2.0 40 mA
lgs 250 400 whA
I 4.6 10.6 mA
*Veu -20 -35 v

*For 100 : 1 reduction in ge.

7A8—Change base. Heater current differs. Receiver may require realigning.
7B8—Change base. Receiver may require realigning.

6C5GT

HEATER
Va 6.3 vV
In 300 mA
DIMENSIONS
Max. Overall Length 84 mm
Max. Seated Height 70 mm
Max. Diameter 33 mm
LIMITING VALUES
Va max. 300 v
Pa Max. 2.5 w
CHARACTERISTICS
Va 250 v
Ve -8.0 v
la 8.0 mA
Em 20 mAJY
oA 20
Fa 10 kO

REPLACEMENT FOR: 6C5G—Direct.
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MEDIUM p TRIODE

kh h
Octal
Pin 1—Base sleeve

OPERATING CONDITIONS

Va 180 300 Y
Ra 100 100 k&
Ry 5.3 53 kQ
FRgy 250 250 k02
Vnul.
12 13
Vin

$Rg=Grid resistor of following valve

OUTPUT PENTODE

HEATER
Va 63 V
700 mA

In

DIMENSIONS
Max. Overall Length 117.5 mm
Max. Seated Height  103.5 mm
Max. Diameter 46 mm

LIMITING VALUES

6F6G

JLEIY o
92  q
o0
a NP
g 92 0 g
- h Qg o/h
k93h h NC kg3

Octal

Vi max. 375 M OPERATING CONDITIONS
Vg, max. 285 v (As single valve class “*A’" amplifier)
Pa Max. 1 w Va 250 285 v
Pgz Max. 375 W \ 250 285 v
Vi -16.5 —20 v
CHARACTERISTICS lago) 34 38 mA
Va 250 285 v la (max. sig.) 36 40 mA
Vs 250 285 v Tozioy 6.5 70 mA
Ve -16.5 -20 v lgs (max. sig.) 10. 13 mA
Ia 34 38 mA Ra 7.0 7.0 k2
las 6.5 7.0 mA Vine.ma.y 117 14.1 v
£m 2.5 2.55mAJYV aut 32 4.8 W
ra 80 78 kQ Diot 8.0 9.0 %
REPLACEMENT FOR: KT63—Direct.
6]5G
MEDIUM TRIODE
= 6J5GT
HEATER .
Vn 63 v =
In 300 mA
DIMENSIONS o\ NP
I15G 6J5GT
Max. Overall
Length 104 84 mm
Max. Seated
Height 90 70 mm
Max. Octal
Diameter 40 33 mm .
LIMITING VALUES 6J5GT—Pin 1, base sleeve.
Va max. 300 v
Pa Max. 2.5 w OPERATING CONDITIONS
X 20 e As Resistance Coupled Amplifi
CHARACTERISTICS s Resistance Coupled Amplifier
Va 90 250 v Vi 280 300 v
Ve 0 -8 v Ra 100 100 kQ
la 10 90 mA E\rg 3.0 25 k0
Em 3.0 2.6 mAJY out
o 20 20 Vin 14 i
e 6.7 7.7 kQ Vout;r.m.s.) 24 395 '
REPLACEMENT FOR:
L63—615G Direct.
7A4—Change base.
GEEAENY
Mullard
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6)7G : 6K7G
6J7GT R.F. PENTODE VARIABLE-MU R.F. PENTODE 6K7GT (Cont.)
HEATER o T ot CAPACITANCES OPERATING CONDITIONS
IVn A 3 X 2 o - 6K7G 6KIGT Va 100 250 v
h o = fo O\ np N n 5.0 46 - pF Vi 100 125 v
CAPACITANCES %‘3 ‘33 o 12 12 pF la 9.5 105 mA
Cin 248 o h @'n e R <0007 <0005 pF 1 27 26 mA
Cout P Ver -1.0 -3.0 v
By <0.007 pF Mk =
LIMITING VALUES Ri — 220 Q
DIMENSIONS i Octal - Va max. 300 v £m 1.65 1.65mA[Y
Max. Overall 6)7G—Pin 1, internal shield. Pa max. 275 W ra 150 609 K0}
Length 114 84 mm 6J7GT—Pin 1, base sleeve, =3 V., max. 125 Y Ve -38 52 v
Max. Seated = Pe2 Max. 350 mWY *For 100 : 1 reduction in gm.
Height 100 70 mm OPERATING CON?ITIONSI - ey W
: Ampli
Mal:))(iameter n 3 s As Resistance Coupled Amplifier - B REPLACEMENT FOR:
Pentode Connection 6U7G—6K7G, Direct.
LIMITING VALUES (g5 connected to k) " KTW61—6K7G, Bias may require adjustment.
Va2 max. 300 A 2 V4 200 300 A = KTW61M, W6E1M, W63—6K7GT, Bias may require adjustment.
Pa Max. 750 mww Rh 250 250 kQ . : KTW863—6K7G, Connect pin 5 to pin 8.
Vip Max. 125 v R 12 12  Ma - 6D6, 7AT—6K7G, 6K7GT, Change base.
Pga Max. 100 mW Rgz 1.5 12  kQ . 7B7—6K7GT, Change base. Heater current differs.
o == 39/44—6K7G, Change base.
CHARACTERISTICS 5 v = 120 140
vV 100 25l in — o
V::e 100 100 v ?V\mtrr,m,a., 49.5 78 v
la 2.0 20 mA +At start of grid current e
b sog 500G pA L e TRIODE HEXODE FREQUENCY 686G
\'] -3.0 -3. v ., SN
g:: 1.1 1.25mAJV (g, and g, connected to a), see operating B CHANGER 6K8GT
a 1.0 1.5 MQ conditions for 6C5GT. e 2 HEATER B8 ap a:
REPLACEMENT FOR: - Vi 63 v - 9294 _9t3! O
5 - - In 300 mA 92, o)
Z63—6)7G, Direct. da f. ﬁ\
KTZ63—617GT, Connect pin 5 to pin 8. y —
763, 6W7G—617GT, Earth pin 1. s CAPACITANCES e 3
6C6—6J7G, Change base. - Hexode Section c
36, 77/77E—6J7GT, Change base. =i Cout 4.8 pF NC 5
6517, 6517GT—6I17GT, Rewire base. Cinges) 4.6 pF
== Ca g3 = 0.08 pF Octal
: Triode Section
St Cinip1y 6.5 pF 6K8GT—Pin 1, base sleeve
6K7G 3 Cout 34 pF
- i . cal 1.8 pF DIMENSIONS :
6KTGT VARIABLE-MU R.F. PENTODE e <02 pF 6K8G  6KBGT
— Cat_gq =0.05 pF Max. Overall
HEATER =30 o 93 - 0 Length 114 M mm
Vi 6.3 v 2 O ‘g LIMITING VALUES Max. _Seated
In 300 mA Q Og c?’g%f\'? . Hexoda Section Mal-)l(i.slght 100 77 mm
BIMENSIONS \s @5l ¥ e 30V Diameter 40 33 mm
6K7G 6K7GT e e P 750  mW
Max. Overall y e &/ : E2egy MaX. 150 v OPERATING CONDITIONS
Length 114 "84  mm ) Mok Paz.es Max. 700 mW Triode Section
Max. Seated "‘ Octal -3 S 16BN A Va 100 v
Height 100 70 mm Triode Section I 3.8 mA
Max. 6K7G—Pin 1, no connection e P Vi max. 125 \' Rg 47 kQ
Diameter 40 33 mm 6K7GT—Pin 1, base sleeve Pa max. 750 mW Ig 150 nA
— = =
Mullard Mullard
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TRIODE HEXODE

6K8G
6K 8GT(Cont.) FREQUENCY CHANGER
OPERATING CONDITIONS: Hexode Section
i 100 250 \'
N — 100 100 v
= 3.0 -3.0 v
la 2.3 2.5 mA
feg 6.2 6.0 mA
R 220 300 Q
ra 400 600 kQ
go 330 360 uAfV
*Vgy -30 -30 v

*For 100 : 1 reduction in ge.
REPLACEMENT FOR:

X65—6K8G. Change triode grid leak to 47kQ. Receiver may require realigning.
6]8G—6K8G, Bias may require adjustment and receiver realigning.

6L6G

HEATER
Vi 6.3 \'s
In S00 mA

DIMENSIONS
Max. Overall Length 135 mm
Max. Seated Height 121 mm

Max. Diameter 52.5 mm
LIMITING VALUES
Va max. 360 A
pa Max. 19 w
Vga max. 270 v
Pgz Max. 2.5 W
CHARACTERISTICS
Va 250 350 v
Ves 250 250 v
Vo —14 —18 v
la 72 54 mA
lga 5.0 25 mA
Em 6.0 5.2 mA[Y
ra 22.5 33 kQ

OUTPUT PENTODE

92 9

a Oc o c*—t NP
Lo o)
Roo/"

NC ka3

h

k33h h

Octal

OPERATING CONDITIONS
(As single valve class A" amplifier)

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Vs
VSE
Bl
|a:n]
la {max. sig.)
132101
lgs (max. sig.)

*Common cathode bias resistor

Va 250 350 v

Vs 250 250 'S

Vo 14 -18 v

laoy 72 54 mA

lo (max. sig.) 79 66 mA

lgam 5.0 2.5 mA

lgg (max. sig.} 7.3 60 mA

Ry 170 300 Q

Ra 2.5 42 kQ

Pout 6.5 11 W

Dyot 10 15 oL

Class A Class ABI

250 360 A"
250 270 v
-16 =225 A"
260 2x44 mA
2%70 250 mA
2x5.0 2x25 mA
2x8.0 2x8.5 mA
125 250 Q
5.0 9.0 k(2
14 24 w
2.0 4.0 %

REPLACEMENT FOR: 6L6GA—Direct
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CLASS “B?” DOUBLE TRIODE

HEATER
Vhr 6.3 Vv
In 800 mA

DIMENSIONS
Max. Overall Length 87 mm
Max. Seated Height 73 mm
Max. Diameter 33 mm

Octal

LIMITING VALUES (each section) OPLRATING TCONDI
DITIONS

V5 max. 300 v T R
i:pm i 125 mA (As cIass_ B*" amplifier)
Pa Max. 5.5 W Va 300 A"
lajo) 35 mA
CHARACTERISTICS (each section) la (max. sig.) 70 mA
- Va 250 v Vg 0 v
Is 3.0 mA
Vg _5.0 v} Vln:g—mr.m.s. 59.5 . V
£ 1.6 mAV izpx) (each grid) 22 mA
s 35 Re s 80 k2
Ts 23 kQ Pout 10 W
REPLACEMENT FOR: 6A6—Change base.
DOUBLE DIODE TRIODE 2375
7GT
HEATER
Va 63 Y G 4§ <
In 300 mA 50 9
a NP
DIMENSIONS @)L
6Q7G  6Q7GT dy w2 O
Max. Overall w 2
Length 114 87 mm [ M k
Max. Seated kh h Octal
Height 100 7 L
Max. S 3 mem 6Q7G—Pin 1, no connection
Diameter 40 13 ) 6Q7GT—Pin 1, base sleeve
OPERATING CONDITIORNS
LIMITING YALUE As Resistance Coupled Amplifier
Ya max. 300 \' Va 100 250 250 v
Ra 500 250 250 kQ
CHARACTERISTICS Rg 1.0 1.0 10 MQ
R
Va 100 250 v o SO L
€ -1.5 -3.0 \' —Yout,
lg 0.35 10 mA Vin
Em 0.8 1.1 ITIA;"V Voutgr.m.a.] 11 30 28 v
p 70 70 *Diot 20 10 50 %
fa 88 58 kQ *For Voutgr.m.s.;=8.5Y
[(—="1)
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6Q7G
6Q7GT (Cont) DOUBLE DIODE TRIODE LOW ¢ DOUBLE TRIODE 6SN7GT (Cont)
REPLACEMENT FOR: REPLACEMENT FOR:
DH63—6Q7G, Direct. B&5—Direct.
DH63 (Met)—6Q7GT, Direct. . 6F8G—Rewire base,
6SQ7GT—6Q7GT, Rewire base. == 7N7—Change base,
DH149, 7C6—6Q7GT, Change base. Bias may require adjustment.  Heater N ]
current differs. e
65 K7 GT VARIABLE-MU R.F. PENTODE N CUTPUT PENTODE 6Ve6G
= 6V6GT
HEATER =
Vh 6.3 v o
In 300 mA = = HEATER
Va 6.3 A%
DIMENSIONS g L 450-  mA
Max. Overall Length a7 mm . M
Max, Seated Height 73 mm i DIMENSIONS
Max. Diameter 33 mm Sl - 6V6G 6V6GT
: cta Max. Overall
CAPACITANCES Pin 1, base sleeve. .- @ Length 17 8  mm
iy 6.5 pF OPERATING CONDITIONS 3 Max. Seated Octal
Cont 7.5 pF Va 100 250 v o Height 103 73 mm
Cagg <0.005 pF ¥g= 100 100 v Max.
A -1.0 -3.0 v e Diameter 46 33 mm
LIMITING VALUES o - gy
(i 40 26 mA - OPERATING €
V, max. 300 v £ 235 20 mA — LIMITING VALUES T e
Vi Max. 125 v = 120 800 kO 1 V. max. 315 v .
Pa mMax. 4.0 w A Vg - —3'5 = -35 v 0 Vgs max. 315 v Va 180 250 v
Pgs Max. 400 mW For 200 : 1 reduction in gm. ; ” S 12 5 Ves 180 250 v
. . Pes Max. 20 W Ve -8.5 -12.5 v
= Vi g max. 90 v laoy 29 45 mA
4 la (max. sig.) 30 47 mA
o 0o |
6SN7GT LOW (. DOUBLE TRIODE LA T R B
= 2 50 v £z i 3 > : m
HEATER g5 o @ Vee 180 250 v :k 260 250 9)
Va 63 V¥ - et Ve -85 125 ¥7 i ig ig kQ
In 600 mA s la 29 45 mA out ] ; w
k [ J Ies 3.0 45 mA Dioe 8.0 8.0 8
DIMENSIONS 7 h O = P L AN
Max. Overall Length 87 mm 3 < k2
Max. Seated Height 73 mm &
R :
Max. Diameter 33 mm (“'-,,@ A CEMENTIEOR
CHARACTERISTICS ' 6K6G—Bias may require adjustment.
LIMITING VALUES A 90 250 v ﬁ-'ﬂ 7B5—Change base. Bias may require adjustment.
Vi 300 v Ve 0 8.0 v al 7C5—Change base.
la 10 9.0 mA g
Pa Max. 2.5 w fm 3.0 26 mAJV
Viu_x max. 90 v w 20 20
|3 max. 20 mA fa 6.7 7.7 kQ
=) e =
e [Mullard] Mullard
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INDIRECTLY HEATED
FULL-WAVE RECTIFIER

6X5GT

HEATER EBE a a
Vi 6.3 \'s
In 600 mA

LIMITING VALUES

P.LV. max. 125 kY
iapx) Max. 420 mA kh h
Var.m.s,) Max. 2% 325 v Octal
lont Max. AU A DIMENSIONS
Vn_k max. 450 \'
Max. Overall Length 87 mm
C max. 32 uF Max. Seated Height 73 mm
Rim min. (per anode) 150 Q Max. Diameter 33 mm

REPLACEMENT FOR:
EZ35, U70, U147, 6X5G—Direct.
PVBés, U149, 6ZY5G—Change base. Heater current differs.
U82, 7Y4, 84/6Z4—Change base.

R.F. PENTODE

12J76GT

HEATER
In 150 mA
Vi 12.6 v

For characteristics, operating conditions
and limiting values see type 6I7GT.
Except for the heater ratings, the 6J7GT
and 12J7GT are identical. Octal

Pin 1, base sleeve

REPLACEMENT FOR: 125/7GT—Rewire base.
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12K7GT

VARIABLE-MU R.F. PENTODE

HEATER
In 150 mA
Vi 12.6 " 92

For characteristics, operating conditions
and limiting values see type 6K7GT.
Except for the heater ratings, the 6K7GT
and 12K7GT are identical. Octal

Pin 1, base sleeve

TRIODE HEXODE FREQUENCY
CHANGER 12K8GT
HEATER 9294 991
= 3
Iy 150 A ap, /2O ON :
Va 125 mV 9t,9i :

For characteristics, operating conditions
and limiting values see type 6KB8GT.
Except for the heater ratings the 6K8GT Octal

and 12K8GT are identical. Pin 1, base sleeve

DOUBLE DIODE TRIODE

12Q7GT

HEATER
Iy 150 mA
Va 12.6 v

For characteristics, operating conditions
and limiting values see type 6Q7GT.
Except for the heater ratings the 6Q7GT
and 12Q7GT are identical. Octal

Fin 1, base sleeve
REPLACEMENT FOR:

12SQ7GT—Rewire base.
14B6—Change base.

="

[Mullard|
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12SK7GT

HEATER
I 150  mA
Va 126 V

For characteristics, operating conditions
and limiting values see type 6SK7GT.
Except for the heater ratings the 6SK7GT
and 12SK7GT are identical.

VARIABLE-MU R.F. PENTODE

E338

Pin, base sleeve.

12SN7GT

HEATER
In 300 mA
Vi 12.6 v

For characteristics, operating conditions
and limiting values see type 6SN7GT.
Except for the heater ratings the
6SN7GT and 12SN7GT are identical.

REPLACEMENT FOR: B36—Direct.

LOW ¢ DOUBLE TRIODE

25A6G

HEATER
In 300 mA
Vn 25 '
LIMITING VALUES
Va max. 160 v k33h h
Vga max. 135 v Octal
Pa MaX. 53 W DIMENSIONS o
: 19 w Max. Overall Length 1 mm
Perliis Max. Seated Height 103 mm
Max. Diameter 33 mm
[Mullard|
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OUTPUT PENTODE

CHARACTERISTICS

Va 95 135 160 Vv
Vo 95 135 120 v
la 20 37 33 mA
lga 40 80 65 mA
Ver 15 -20 -18 Y
(A 20 245 24 mA)Y
re 45 35 4 kQ

25A6G (cont

OPERATING CONDITIONS
(As single valve class **A’* amplifier)

Va 95 135 160 v
Vea 95 135 120 v
lego, 20 37 33 mA
la (max.sig.) 22 39 36 mA
lgao 40 80 65 mA
lga (max.sig.) 8.0 14 12 mA
« Vo -15 -20 -18 v
Ry 625 440 440 (9}
Ra 45 40 50 ka
Pout 09 20 22 W
Diot 11 9.0 10 9%

OUTPUT PENTODE

HEATER
In 300 mA
Vn 25 v

DIMENSIONS

Max. Overall Length 87 mm
Max. Seated Height 73 mm

Max. Diameter 33 mm
LIMITING YALUES
Va max. 200 \'
Vg, max. 125 Vi
Pa Mmax. 10 W
Pe= Max. 1.25 W
Vh_k max. S0 v
CHARACTERISTICS
Va 110 200 A
Vaa 110 125 v
Ver 7.5 87 \'
Ia 49 46 mA
lga 4.0 22 mA
Em 8.0 8.0 mA/V
fa 13 28 kQ

REPLACEMENT FOR: KT32—Direct.

25L6GT

|
k33h h

Octal

OPERATING CONDITIONS
(As single valve class *"A"" amplifier)

Ve 110 200 v
Via 110 125 v
Ve 1.5 — v
Ri — 180 Q
Lijoy 49 46 mA
Iy (max. sig.) 50 47 mA
P 4.0 22 mA
Iga (max.sig.) 10 85 mA

ingr.m.g.) 3 6.0 v
Ra 2.0 4.0 kQ
Paut 2.1 38 w
Diat 10 10 o

12X ERRIRR

INDIRECTLY HEATED
HALF-WAVE RECTIFIER

HEATER Em  a
In 300 mA
Vi 25 \'
LIMITING VALUES
P.I.V. max. 700 Vv
lagpxy Max. 450 mA kh h
a(r.m.s.) Max. 350 A (o]
Vit s 350 ctal
="
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2514G INDIRECTLY HEATED |
(Cont.) HALF-WAVE RECTIFIER OUTPUT PENTODE 35 L6GT (Cont) i
OPERATING CONDITIONS DIMENSIONS
= = v OPERATING CONDITIONS |
ralr-;‘lu&n :00 %00 A Max. Overall Length 117 mm CHARACTERISTICS (As single valve class **A’’ amplifier) I
t . - e
P‘:‘:lm Tl 0 50 Q Max. Seated Height 103 mm : V. 110 200 v Va 110 200 v
C 32 32 uF Max, Diameter 46 mm - Vaa 110 200 v ‘
T Ves 110 110 v e —75 -8.0 v )
I 40 4 R : I
REPLACEMENT FOR: 25Z4GT—Direct. e ]“ 35 ok mA Ia'f, 13;8 12? 2
U31—(Providing lout does not exceed 100mA). e : . i B i i
v 75 80 Vv (sl ) 341 4 mA
1D6—Change base. 1 . - f1 i g2(0) 3.0 2.0 ma
gm . j“-’* 5.9 mA/V lgs (Max. sig.) 7.0 70 mA
- g » r,
GT INDIRECTLY HEATED a3 X G P 13 33 W f
2526 MULTIPLE RECTIFIER o M Dot 10 10 o [:
REPLACEMENT FOR: 35A5—Change base. ’
HEATER B8 o o o e
In 300 mA B
Vi 25 v — INDIRECTLY HEATED (18
LIMITING VALUES (each section) e HALF-WAVE RECTIFIER 3524 GT
P.LV. max. 700 v A :
Tapxy Max. 450 mA . HEATER E3o3) a N :
| a ~ |
lout Max. 75 mA it VD 1?2 mA ; 5o [
50 v b v NC NP
i s s keini h N LIMITING VALUES S We
(o] ATING CONDITICNS Max. Overall Lengt 87 mm o o
Asp Eil:laif-wavg Rectiﬁe: Max. Seated Height 73 mm e N P.LV. max. 700 \% h\0 §/h
Both sections strapped) Max. Diameter 33 mm ) 3 {?rmn max. 600 mA I | NG k
ecLio!
(429 i OPERATING CONDITIONS — L, 350 kh b
Vagr.m.e) a2l 233 Y As Voltage Doubler Octal
laut 150 150 mA Vﬂ.r e 117 V . OPEVRATING CoNDITlONS
i Bna S o ; = Ver.ms, 117 250 v DIMENSIONS
(per anode) 40 100 0 Rum min. (peranode) 30 Q i B ];::‘l‘m n?fn 122 ::gg ma max. ?verall Length 84 mm |
16 16 F | 75  mA — : ax. Seated Height 70 (i
c B out C max. 40 40 uF Max. Diameter J 33 mm I
. — 73 " ik
REPLACEMENT FOR: 25Z5—Change base. REPLACEMENT FOR: 3573—Change base, Ii
= " ]
35 LéGT OUTPUT PENTODE 5 i
_ HALF-WAVE RECTIFIER 3575GT
HEATER B © =5 P ATE !
In 150 mA [ ] l R iy a i
af I 150 mA "‘.
Vh 35 v q 92 f. * ﬂ' Vh 35 v 55
5 4]
LIMITING VALUES k93h n : LIMITING VALUES .
Va max. 200 v Octal PLV. m khh"_‘l h if
o sals Iax. 700 v I
Vi, max. 117 v DIMENSIONS b e Va oy M. 240 v BIMEN SO e i
Max. Overall Length mm : S0y X 600 mA Max. Overall I
pa e o5 w o Mxowmiiopt %o Ge® Guh oo M s v oS
Pgz Max. 1.0 w Max. Diameter 33 mm @-ﬂ b_k Max. 350 \' Max. Diameter 33 mm i
Il
— o -
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42

DIMENSIONS
Max. Overall Length 119
Max. Diameter 46

For characteristics, operating conditions
and limiting values see type 6F6G.
Except for basing and dimensions types
6F6G and 42 are identical.

OUTPUT PENTODE

92 gl
5 9
92 alo2 50 93.k
1 &
00
h

h

UX—6]pin

43

DIMENSIONS
Max. Overall Length 119 mm
Max. Diameter 46 mm

For characteristics, operating conditions _

and limiting values see type 25A6G.
Except for basing and dimensions, types
25A6G and 43 are identical.

REPLACEMENT FOR: 43E—Direct.

OUTPUT PENTODE

a
92 9l
9 9
g2 afoz s0)g3k
0 Q
h h

|
UX—&6 pin

50L6GT

HEATER
Iy 150  mA
Vi 50 v

For characteristics, operating conditions
and limiting values see type 25L6GT.
Except for heater ratings;types 25L6GT
and 50L6GT are identical.

OUTPUT PENTODE

Octal

75

HEATER
Vu
Iu

LIMITING VALUES
Va max.
Vi g max.
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DOUBLE DIODE TRIODE

Besd a

9 a|o2
« (85
. h b

kh h
UX—6 pin.

DIMENSIONS
Max. Overall Length 115
Max. Seated Height 99
Max. Diameter 40

tererpPeeeregse

[}

$3333b8d488dd344d4

DOUBLE DIODE TRIODE

CHARACTERISTICS

100
-1.0
400
0.9
100
110

75 (Cont.)

OPERATING CONDITIONS
As Resistance Coupled Amplifier

180 300
500

2.0

8.8

58

Tvoutgnm.s,; 27
tAt start of grid current.

VARIABLE-MU R.F. PENTODE

CAPACITANCES
Ca_g1 <0.007 pF
Cin 4.5 pF
Cout 1 pF

For characteristics, operating conditions
and limiting values see type 6K7G.
Except for basing, dimensions and
capacitances, types 6K7G and 78 are
identical.

REPLACEMENT FOR: 78/78E—Direct.

UX—6 pin.
DIMENSIONS
Max. Overall Length 115
Max. Diameter 40

DIRECTLY HEATED
FULL-WAVE RECTIFIER

DIMENSIONS

Max, Overall Length 119 mm
Max. Diameter 46 mm

For characteristics, operating conditions
and limiting values see type 5Y3G.
Except for basing and dimensions, types
SY3G and 80 are identical.
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154Y

HEATER
Vi

In

LIMITING VALUE

Va max.

200

CHARACTERISTICS

Va
Ve
Ta
1
Em

100 v
0 \4
7.5 kQ

15
2.0 mAJY

LOW IMPEDANCE TRIODE
(OBSOLETE)

Brit. 4-pin

DIMENSIONS
Max. Overall Length 112
Max. Diameter 46

REPLACED BY: TDD4—Change base. Connect diodes to cathode.

164V

HEATER

Vi
In

LIMITING VALUE

V., max,

CHARACTERISTICS

VS.
la

Ve
Em

[
Ia

REPLACED BY:

200 v
12 mA
-9.0 v

34 mAlV
16
4.7 kQ

MEDIUM IMPEDANCE TRIODE
(OBSOLETE)

kh  h
Brit. 5-pin
DIMENSIONS
Max. Overall Length 110
Max. Diameter 43
OPERATING CONDITIONS
As Resistance Coupled Amplifier
200 v
60 mA
1.8 kQ
20 kQ
Vouur‘m.a.} 94 v

oF
Dot /o

mm

354V—Bias will require adjustment.
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MEDIUM IMPEDANCE TRIODE
(OBSOLETE)

HEATER
Vh 4.0
In 650

LIiMITING VYALUE
Va max.

CHARACTERISTICS

Va 100 v
Ve 0 A
Em 28 mAV
3 25

Fa 9.0 kQ

200

REPLACED BY: 354Y—Direct.

MEDIUM IMPEDANCE TRIODE
(OBSOLETE)

HEATER
Vau
In

LIMITING VALUES

Va max.
Pa Max.
'k max.

Vh_ x Mmax.

CHARACTERISTICS

250 v
45 vV
65 mA
35 mAV
40
1.5 ko

REPLACEMENT FOR:

Brit. 5-pin

DIMENSIONS
Max. Overall Length 110
Max. Diameter 43

OPERATING CONDITIONS
As Resistance Coupled Amplifier
Vi 250 \'
40 k0
1.9 mA
-34 V'
1.8 kQ

235
42.5

Vout (r.m.8.)

A30D, A430N, AC/HL, D4, HL4 -1, HLA2, MH4, T41 (Ekco), 41MHF, 41MHL, 41MPL,

41MTL, 244V—Direct.
HL4g, HL4gs, HL41—Change base.

MHL4, 164V, 484V—Bias may require adjustment.




484V

HEATER
Vn
In

LIMITING VALUE
Va max.

CHARACTERISTICS
100
0

v

A
v

2.2 mAJV
48

21.8
REPLACED BY: 354V—Direct.

k2

MEDIUM IMPEDANCE TRIODE :
(OBSOLETE) o TRIODE HEXODE (OBSOLETE)

[B502 a

HEATER
Vn
In

DIMENSIONS
Max. Overall Length : )
Max. Diameter 1 e 9t 9294
kgsh h I
LIMITING VYALUES Side Contact

Hexode Section
Va max. 300 CHARACTERISTICS

Pa Max. 1.0 Hexode Section

Brit. 5-pin

904V

HEATER
Vn
In

DIMENSIONS
Max. Overall Length
Max. Diameter

LIMITING VALUE
Va max.

CHARACTERISTICS
Va
VS
s
Em
15
Fa

Veaigs max. 125 250

HIGH IMPEDANCE TRIODE = Pesigs Max. 600 250

Triode Section 3.0 mA/V

Va max. 125 . :
Pa Max. 1.0 Trw\t/ie Section oo 1

a
% 20V
REPLACED BY: ECH21—Change base. e, 155 mx:’¢

|
kh h

Brit. 5-pin

OPERATING CONDITIONS
As Resistance Coupled Amplifier
200" v
: mA
1.8 kQ
75 kQ
V01.11: T.m.5.) 70 v
Dtot{ 5.0 %

994V

HEATER
Vi
In

LIMITING YALUE
Va max.

CHARACTERISTICS
Va
Vg
Em
©
Fa
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HIGH IMPEDANCE TRIODE
(OBSOLETE)

9
Q
n{Gr 0.0

QR
a

e s
&
e
t=—3
=13
=13
e -5
=
E—=)
[
-
5
ey
]
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TELEVISION TUBE EQUIVALENT LIST

Tube Mullard Qther Tube Mullard Other
Type Direct Equivalents Type Direct Equivalents
Equivalent Equivalent
C9A = CRM91, MW6-2 MW6-2 .
CRM92 MW22-7 | See Page271 —
C9B = = MW22-14 |SeePage271 ==
CI12A = CRM121 MW22-14C | See Page 271 —
C12B = = MW22-16 | MW22-16 —
C12D — — MW22-17 | See Page 273 =
C12FM MW31-74 | 121K, 12XP4 | MW22-18 | Sce Page273 —
C14BM — — MW31-7 | See Page273 =
C14FM — = MW31-14 |SeePage274 L)
C14GM e = MW31-14C | See Page 274 e
C14HM — — MW31-16 |MW31-74 |CI2FM,
Cl14IM = — 12XP4, 121K
C15B = = MW31-17 |SeePage274 —
C17BM == = MW31-18 |SeePage274| 112K
C17FM — o MW31-20 |SeePage 275 =
C17GM — = MW31-21 |See Page275 =
C17HM = = MW31-22 | See Page275 =
C17IM _— — MW31-23 |SecPage275 —
C21HM — . MW31-74 | MW31-74 | 12XP4A
C36-24 MW36-24 — MW36-22 | MW36-24 | 14KP4
CRM71 — = MW36-24 | MW36-24 | 14KP4A,
CRM91 o C9A 141K
CRM92 = C9A MW36-44 | MW36-44 L
CRM92A — CoA MW41-1 MW41-1 =
CRM121 - CI2A MW43-43 | MW43-43 -
CRMI121A = C12A MW43-64 | MW43-64 |[172K
CRM121B — — T9/2 = —
CRM122 — — T9/3 == } —
CRM123 = == T9/4 — ] ==
CRM124 = — T9/5 = | —
CRM141 — = T12/ — . —
CRM142 — = T12/44 = ‘ —
CRM151 — = T12/46 — . —
CRM152 — = T12/54 ‘ = ‘ =
CRM152A = — T12/56 [ — =
CRM152B = EE Ti12/71U | — , =
CRM153 = = T12/72U0 = S
CRMI171 — = T12/81U | — =
=)
= [Muilard|
age 268 \Y/

Tube Mullard Other Tube Mullard Other
Type _ Direct Equivalents Type Direct Equivalents
. Equivalent Equivalent

T12/82U — = 6/6 _ =
Ti2/91 —_ — 6/7 — —
T12/92 — — 12XP4 MW31-74 |C12FM, 121K
T12/100 = — 12XP4A MW31-74 —
T12/404 — — 14KP4 MW36-24 —
T12/449 — — 14KP4A MW36-24 |141K
T12/504 — — 14L.P4 MW36-24 —
T12/549 — — 15EP4 . —
T900 — — 17ARP4 — —
T901 MW41-1 — 17ASP4 — 171K
TSO01A MW41-1 — 17AXP4 — —
T908 — —_ 65K — —
T911 — — 65K /2 — —_
TA10 — — 75K — —
TAI1S5 — — 85K — —
TR14/1 — — 105K —_ —
TR14/2 — — 108K — —
TR14/4 — — 112K See Page 276 | C12FM,
TRI14/12 — — 12XP4
TR14/13 — — 121K MW31-74 _—
TRi7/1 — — 141K MW36-24 14KP4A
TR17/2 — — 171K — 17ASP4
TRI17{7 — — 172K MW43-64 —_—
TR17/8 — — 6504 A — —
TR21/20 — —_ 6505A — =
TR21/21 — —_ 6506A — —
3/1 —_ — 6703A — —
3/2 — — 6704A — —
3/3 — — 6705A — —_
3/4 — — 6T06A — —
3/5 — =t 6801A == =
3/6A — _ 6802A — —_
3/16 —_ — 6901A — —
3/18 — D 7101A — .
3/20 — — 7102A — —
3/31 — — 7201A — —_
3/32 — = 7202 — —
3INP4 MWe6-2 | — 7203A — —
4/13 — = 7204 — -
4/14 — — 7401A — —
4/15 = _ =

6/5 — —

Mullard
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TELEVISION TUBE

MW6-2

Projection television tube with 2g-in. L
digmeter metal-backed screen.
< 3

DIMENSIONS

Max. Overall Length 268 mm Lk L

Max. Screen Diameter 65.5 mm M,Spark trap.

Max. Neck Diameter 22 mm - 5-side contact
HEATER Indirectly heated.

This tube is suitable for series or parallel operation.
6.3 A4

Vi

In 300 mA
Note.—(applies to series operation only)
The surge heater voltage must not exceed 9.5Vy.ms. When the supply is
switched on. When used in 2 series heater chain a current limiting device

may be necessary in the circuit to ensure that this voltage is not exceeded.

SPARK TRAP AND EXTERNAL COATING /
This tube has an external coating, M, and the capacitance of this to the
anode may be used to provide smoothing for the e.h.t. supply.

.ncorporated within the tube is a spark trap so positioned that it prevents
any internal flash-over taking place between the anode and the grid. The

spark trap and external conductive coating must both be connected to the

chassis.
OPERATING CONDITIONS

Vi 25 kY
laavy 150 pA
Vg for cut-off —40 to —90 v

LIMITING VALUES (Design centre ratings)-
Ve max. 25 kY
—Vg max. 200 v
Vg pxy MaX. 2.0 v
Vp_x mMax. 125 \'
Rg;g max. 15 MQ
Ry x Max. 20 k2
14 cm?

Min. raster area

X-RADIATION PROTECTION
For the purpose of normal adjustment, centering, etc. when it is necessary

to view the tube outside an optical unit, the tube should be operated at the
minimum brightness consistent with examination of the picture. No
protection against X-radiation is then necessary-
Should it be desired, however, to operate the tube at full brightness
outside an optical unit, the use of a lead glass shield is recommended.
The location and dimensions of the shield should be such as to interrupt
the X-radiation between the tube and the observer. The equivalent lead
thickness of the shield must not be less than 0.5mm. This precaution is
desirable in the region within 40-in. of the tube screen, and is necessary
only when operating the tube outside an optical unit.

REPLACEMENT FOR: 3NP4—Direct
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REPLACED BY: MW22-16—

MW22-7

TELEVISION TUBE (OBSOLETE)

Television tube with 9-in. diamet
without external coating or io:T ?rsg.“men 2L
HEATER . kO
]Vh 6.3 A% il 32 |
b 600 mA ' ) 9%
I
OPERATING CONDITIONS kh h
Vaz 7.0 kv B8G
51 200 \'
Vg fi
g for cut-off -40 v LIMITING VALUES
DIM:NS(IDONS (Design centre ratings)
ax. Overall Length 378 Vaz max.
max. Sereen I?iameter 232 $$ V:z max e 2
ax. Neck Diameter 355 mm v > ma’ -4 !
bk Max. 150 \%

REPLACED BY: MW22-
T el e e uoxternallooating ahd e adjust
ey : sy is ma i i
PP his modification cannot be made ta)’ zgsfzsit::;\?;?sdlf:;gg'the re§rtube
) in such cases

further instructions re, i
D M iied Lot garding replacements can be obtained from Technical Service

MW22-14

TELEVISION TUBE (OBSOLETE) MW
22-14C

Televisi ; .
n:iey:smn tubg with 9-in. diameter screen e
incorporating an ion trap. =

The MW22-14 has
“has an external coati
and the capacitance of this to th:an%rl::i

anode may be 5
for the e.E.t‘ sllfls:];jl)f? D e

The MW22-14C has no external coating.

B8G
HEATER DIMENSIONS
:.’h 6.3 v Max. Overall Length 376 mm
h 300 =7\ Max. Screen Diameter 230 mm

Max. Neck Diameter 355 mm

oP
ERATING CONDITIONS LIMITING VALUES

Vs 70 R (Design centre ratings)

Ve, 200 v Yoy max LORNIkY

Vo' for cut-off o5 b :;m_ m:_l);. 300 v
h_k Max. 150 A4

BN T et Change base. Earth i
it > ! : external coat i
Aty mod]fﬁgd t:lhdlust ion-trap magnet type ITé. In ascig‘lge \Ehen rePlacmg
g the rear tube support. This modification cann;zegethlsdmay
made to

Some receivers i

and in such rt
be obtai uch cases further instructi i m

ained from Technical Service Dept Ms:ﬁ:rdl?_iz regarding replacements can

(A

[Mullard]
A
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MWZZ- 16 TELEVISION TUBE . TELEVISION TUBE (OBSOLETE) MW22-17
: MW?22-18
Television tube with 9-in. diameter screen, e Television tube with 9-in. diametelr screen
external coating and incorporating an ion V==
teep: Exce i i
pt for the following diff
type MW22-16. g erences, types MW22-17 and MWV22-18 are identical with
DIMENSIONS
Max. Overall Length 380
Max. Screen Diameter 231

Max. Neck Diameter  35.5

MW22-17 has no ion trap or external coating.
MW22-18 has no ion trap.

For operating conditions and limiting values see type MW22-16

HEATER Indirectly heated. - REFL.‘;\{CE‘D BY: MW22-16. Earth external coating whe i

This tube is suitable for series or parallel operation. i;-le :;Iust 't;'-'ﬂ-trap magnet type ITé6. In some cas%s th]s"m';epiac'ng MW22-17. Fit
Vi 6.3 v q T caafs;'s-' Fﬂi?ﬁgfr‘t. tThis medification cannot be made toysgi‘lc?::;ﬁ modif)éing
Yy Instructio h ers, and in
n i mA " . Technical Service Dept., Mullaﬁj [:_Ea.r'dmg replacements can be obtained from
Note.—(applies to series operation only).—The surge heater voltage must . - s
not exceed 9.5Vr.m.s. when the supply is switched on. When used in a
series heater chain a current limiting device may be necessary in the.

circuit to ensure that this voltage is not exceeded.

EXTERNAL COATING

This tube has an external coating, M, and the capacitance of this to the final
anode may,be used to provide smoothing for the e.h.t. supply.

TELEVISION TUBE (OBSOLETE)

OPERATING CONDITIONS - HEATER
Vas 7.0 ;
Va1 250 Vn
Vg for cut-off —32 to -71 . I

LIMITING VALUES (Design centre ratings)
Vig Max. 9.0
Vaq min. 45

For further detail fi
Vo, max. 410 1er details refer to type MW31-14C. E :
Va: min. 200 are identical. xcept for heater ratings, these two tubes

—Vg max. 200 REPLACE
D BY:
Vi_x max. (heater positive) 125 3 trap maB"Eth)':Ievl\{l:af;l ~74—Chan

Vp_x max. (heater negative) 200 support. This modifica cases this may necessitate modifying the rear tube

/ : : tion cannot be m i ;

Vo_xpxy Max. (heater negative) 410 f|:)ul‘l:ht°:r instructions regarding replacemenig?:am ;qm; essivens, andyinsuchicases
e 4 n H =

Rg_x max. 500 . pt., Mullard Ltd. e obtained from Technical Service

ge base. Earth ex ‘coati - -
In some ternal ‘coating. Fit and adjust ion

A space of 30mm along the neck of the tube from the edge of the base
should be kept clear for the ion-trap magnet. A clamp of non-magnetic
material not more than 10mm wide may be placed between this space and
the focus coil.

lon-trap magnet type ITé

REPLACEMENT FOR: MW22-7, MW22-14, MW22-14C, MW22-17, MW22-18. See
instructions given under these types.

(A
Mullard
A




Mw3l-14

MwW3Il=14C TELEVISION TUBE (OBSOLETE)

Television tube with 12-in. diameter screen, BEEy
not incorporating an ion trap.

The MW31=14 has an external coating M,
and the capacitance of this to the final
anode may be used to provide smoothing
for the e.h.t. supply.

The MW31-14C has no external coating.

DIMENSIONS
Max. Overall Length 465
Max. Screen Diameter 307
Max. Neck Diameter  35.5

LIMITING VYALUES

(Design centre ratings)
Vagy max. ] kY
Vs, max. v
Vh-k max.

HEATER
Vi 6.3 v
In 300 mA

OPERATIMG CONDITIONS
Vaz 7.0 7.0 kv
Vi 160 200 v
- Vg for cut-off -35 40 v

REPLACED BY: MW31-74—Change base. Earth external coating when replacing
MW31-14C. Fit and adjust ion-trap magnet type ITé. In some cases this may necessi-
tate modifying the rear tube support. This modification cannot be made to some
receivers and in such cases further instructions regarding replacements can be
obtained from Technical Service Dept., Mullard Ltd.

MW3I-16
MW3li-17
MW3i-18

Television tube with 12-in. diameter screen.

Except for the following differences, types MW31-16, MVW31-17 and MW31-18 are
identical with type MW31-74.

TELEVISION TUBE (OBSOLETE)

MW31-16 has a clear glass screen.
MW31-17 has a clear glass screen, no ion trap or external coating.
MW31-18 has a clear glass screen and no ion trap.

For operating conditions and limiting values see type MW31-74.

REPLACED BY:
MW31-16 - MW31-74—Direct.

MW31-17 — MW31-74—Earth external coating. Fit and adjust ion-
trap magnet type IT6.%

MW31-18 — MW31-74—Fit and adjust ion-trap magnet type IT6.*
*This may necessitate modifying the rear tube support and in some receivers this modi-

fication cannot be made. In such cases further instructions regarding replacements can
be obtained from Technical Service Dept., Mullard Ltd.
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MW3Ii-20
MW3E-21

TELEVISION TUBE (OBSOLETE)

Television tube with 12-in. diameter metal-
backed, clear glass screen but not in-
corporating an jon trap.

The MW31-21 has an external coating
M, and the capacitance of this to the
final anode may be used to provide
smoothing for the e.h.t. supply. The
MW31-20 has no external coating.

HEATER
Vi 6.3 v
In 300 mA
LIM{,?:NG ALUES 11 Max. Overall Length 471 mm
Vn,- max. 350
-V, max. 150
Vn_ i max. 150

DIMENSIONS

Max. Screen Diameter 308 mm

Max. Neck Diameter 355 mm

REPLACED BY: MW31-74—Change base. Earth external coating when replacing
MW31-20. Fit and adjust ion trap magnet type ITé. This may necessitate modifying
the rear tube support and in some receivers this modification cannot be made, In
such cases further instructions regarding replacements can be obtained from
Technical Service Dept., Mullard Ltd.

MW 3E-22

TELEVISION TUBE (OBSOLETE) MW3i=23

Television tube with 12-in. diameter metal-
backed clear glass screen, but not incor-
porating an ion trap.

The MW31-23 has an external coating
M, and the capacitance of this to the final
anode may be used to provide smoothing
for the e.h.t. supply.

The MW31-22 has no external coating.

HEATER
Vi 6.3 A
In 300 mA

UH{;{: ':ni.VALUES 11 Max. Overall Length 471 mm
Vi, mMax. 350
-V max. 150
Vh_k max. 150

DIMENSIONS

Max. Screen Diameter 308 mm

Max. Neck Diameter 355 mm

REPLACED BY: MW31.74—Change base. Earth external coating when replacing
MW31-22. Fit and adjust ion trap magnet type [T6. This may necessitate modifying
the rear tube support and in some receivers this modification cannot be made. In
such cases further instructions regarding replacements can be obtained from
Technical Service Dept., Mullard Ltd.

(I
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MW3i-74

Television tube with 12-in. diameter grey Bz03l
glass screen, external coating and incor-
porating an ion-trap.
9

DIMENSIONS

Max. Overall Length 471 mm

Max. Screen Diameter 308 mm

Max. Neck Diameter 355 ~mm

HEATER Indirectly heated.

TELEVISION TUBE

B12A

This tube is suitable for series or parallel operation.

Va

In

Note—(applies to series operation only).—The surge he
net exceed 9.5Vr.m.s when the supply is switche

series heater chain a current limiting device may
to ensure that this voltage is not exceeded.

EXTERNAL COATING

6.3
300

d on.

V'
mA

ater voltags must
When used in a

be necessary in the circuit

This tube has an external coating, M, and the capacitance of this to the final
anode may be used to provide smoothing for the e.h.t. supply.

OPERATING CONDITIONS

Vas 7.0 9.0 kV
Vo, 250 350 '
Vg for cut-off —32to-71 —44 to -99 V'
LIMITING VALUES (Design centre ratings)

Vg Max. 9.0 kV
Va, min. 4.5 kY
Vyp Max. 410 v
Va, min. 200 v
—Vg max. 200 v
Vp_p max. (heater positive) 125 v
Vp_x max. (heater negative) 200 '
Vi_x iy Max. (heater negative) 410 v
500 kQ

P\;,_k max.
ICN TRAP

A space of 30mm along the neck of the tube from the edge of the base
A clamp of non-magnetic

should be kept clear for the ion-trap magnet.

material not more than 10mm wide may be place

the focus coil.
lon-trap magnet type
REPLACEMENT FOR:
C12FM, MW31-16, 12XP4, 12XP4A, 121K—Direct.

ITé

d between this space and

MW31=7, Mw31-14, MW31-14C, MW31-17, MW31-18, MW31-20, Mw31-21,
for detailed information.

MW31-22, MW31-23.—See notes under these types
112K—Fit and adjust ion-trap magnet type ITé.

This may necessitate modifying

the rear tube support, and in some receivers this modification cannot be made. In

cuch cases further instructions regarding replacement

Technical Service Dept., Mullard Ltd.

s can be obtained from

Page 276

SA

 ARARAN

=3
=9
4
e
3
2

TELEVISION TUBE (OBSOLETE)
Television tube with 14-in. diagonal rectangular screen.
MWV36-22 has a clear glass screen.

For operating conditions and limiting values see type MW36-24.
REPLACED BY: MW36-24—Direct.

MW36-22

Except for the following difference, type MW36-22 is identical with type MW36-24.

TELEVISION TUBE

Television tube with 14-in. diagonal rectan- Eoa

gular grey glass screen. This tube incor- ==

porates an ion trap.

DIMENSIONS q a2
Max. Overall Length 429 mm ) 9

Max. Screen Dimensions
319.5248.5
Max. Neck Diameter 38

HEATER

mm

Indirectly heated.
This tube is suitable for series or parallel operation.

MW36-24

rl'n 6.3 v

Note—(apphlie to seri | = i
s to series operation only).—The surge heater voltage

not exceed 9.5Vr =, when the supply is switchedgcn. When Ssgedr?:sat.

series heater chain a current limiting device may be necessary in the circuit

to ensure that this voltage is not exceeded.
EXTERNAL COATING

This tube has an external coating, M, and the capacitancz of this to the final

anode may be used to provide smoothing for the e.h.t. supply.

OPERATING CONDITIONS
Ves

a1
V; for cut-off

LIMITING VALUES (Design centre ratings).

Vas max.
Yz, min.
Ve, max.
Va; min.

-V max.
Vy_x max. (heater positive)
Vi i max. (heater negative)
Vh_kpk) Max. (heater negative)
Re_x max.

ION TRAP
lon-trap magnet type

k. If Vas exceeds 10kY, the ion-trap magnet assembly should be earthed.
PLACEMENT FOR: C36-24, MW36-22, 14KP4, 14KP4A, 14LP4, 141K—Direct.

()

10 kV
250 \i
-33 to 72 v
14 kY
7.0 kV
410 V'
200 \'i
150 v
125 \'s
200 v
410 v
500 k2
IT9

N
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MW 36-44

Television

tube
rectangular grey glass screen.

TELEVISION TUBE

14-in. diagonal

This tube

with

incorporates an ion trap and ‘the electron
gun is designed to give uniform focus over
the whole screen.

DIMENSIONS

Max. Overall Length

429 mm

Max. Screen Dimensions

Max. Neclk Diameter 38

HEATER

mm
mm

319.5¢248.5

Indirectly heated.

This tube is suitable for series or parallel operation.
Va 6.3 \'s
In 300 mA

Note—(applies to series operation only).—The surge heater voltage must
not exceed 9.5V, m.s. when the supply is switched on. When wused in a
series heater chain a current limiting device may be necessary in the circuit
to ensure that this voltage is not exceeded.

EXTERNAL COATING

This tube has an external coating, M, and the capacitance of this to the final
anode may be used to provide smoothing for the e.h.t. supply.

PREFOCUSING

The spot size and uniformity of focus depend upon Va,. At Va, zero or
negative with respect to cathode the spot size at the centre of the screen
and the width of the electron beam are such that optimum uniformity of
focus is obtained over the whole screen. If V,. is increased, the spot size
at the centre of the screen is reduced but the width of the electron beam is
increased, resulting in inferior focus at the edges of the screen.

With increased Va,, the power of the external focusing magnet has to be
increased.

OPERATING CONDITIONS

LIMITING VALUES (Design centre ratings).

10

1]

250
-33to-72

v&3
B3
Va1
V¢ for cut-off

14
7.0
410
-100
. 410
200
150
125
200
410
500
1.5
1.5

Va; max.
Vag min,
Vag max.
Voo min.
Va, max.
Va; min.
-V max.
Vy_x max. (heater positive)
Vu_r max. (heater negative)
Vu_xpy Max. (heater negative)
Rg_ 1 max.
Max. g, supply source impedance
Max. 1, supply source impedance

<<z

E5B<<<<<<

2=

ION TRAP

lon-trap magnet type : IT9
If Va5 exceeds 10kY, the jon-trap magnet assembly should be earthed.

)
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TELEVISION TUBE

Television tube with 16-in, diameter screen.
It has a metal cone envelope and incorporates

an ion trap.

DIMENSIONS

Max. O

verall Length 459

Max. Screen Diameter 406
Max. Neck Diameter 38

HEATER

Final anode (a.) is lip of metal cone

Indirectly heated. .
This tube is suitable for series or parallel operation.
Vn 6.3 v
In 300 mA
Moate—(applies to series operation only).—The surge heater voltage must
not exceed 9.5Vr m s, when the supply is switched on. When used in a

series heater chain a current limiting device may be necessary in the circuit
to ensure that this voltage is not exceeded.

METAL CONE

The metal cone and glass face operate at a high voltage. Any material
in contact with the cone or the face must have insulating properties
adequate for 17kV.

OPERATING CONDITIONS

LIMITING

ION TRAP

REPLACEM

Vas 12
Vas 300
V¢ for cut-off -39 to -86

VALUES (Design centre ratings)

Va, max, 14
Vaa min. 7.0
Va; max. 410
Va; min. 200

-V max, 150
Vn_x max. (heater positive) 125
Vn_x max. (heater negative) 200
Vi_kpr max. (heater negative) 410
Rg_x max. i 500

Bec<<<<<ZX

lon-trap magnet type IT9
If Vi, exceeds 10kV, the ion-trap magnet assembly should be earthed.

ENT FOR : T901, T901A—Direct.
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MW43-43

Television tube with 17-in. diagonal rectan-
gular grey-glass screen. This tube has a
metal cone envelope and incorporates an ion
trap. The electron gun is designed to give
uniform focus over the whole screen.

DIMENSIONS
Max. Overall Length 4825 mm
Max. Screen Dimensions
409x 3155 mm

TELEVISION TUBE

NP
qgi f .2 NPloO
: 9 NP
£
kh h

Bi2A

Final anode (o,) is lip of metal cone

Max. Neck Diameter 38 mm
HEATER Indirectly heated.
This tube is suitable for series or parallzl operation.
Vu 6.3
In 300

Note—(applies to series operation only)
not exceed 9.5Vr.m.s. When the supply is switched on.
limiting device may be necessary i
not exceeded.

series heater chain a current
to ensure that this voltage is

METAL CONE

v

mA
.—The surge heater voltage must
WWhen used in a
n the circuit

The metal cone and glass face operate at a high voltage. Any material in
contact with the cone or the face must have insulating properties adequate

for 17kY.
PREFOCUSING

The spot size and uniformity of
negative with respect to cathode t
and the width of the electron beam
focus is obtained over the whole screen.
at the centre of the screen is reduced but the wi

is increased; resulting in inferior focus at the edges of the screen.
With increased Vg, the power of the external focusing magnet has to be

increased.
OPERATING CONDITIONS
82 14
Vas 0
21 300
V, for cut-off —43 to 77
LIMITING VALUES (Design centre ratings)
Vg max. 14
Vas min. 10
Vg Max. 410
Vag min. -100
Va, max. 410
Vg, min. 200
Vg max. 150
Vy_ i max. (heater positive} 125
Vy_x max. (heater negative) 200
Vn_k(pk) Max. (heater negative) 410
Rg_x max. 500
Max. 5, supply source impedance 1.5
Max. s, supply source impedance 1.5
ION TRAP
1IT9

{on-trap magnet type

If Vas exceeds 10kV, the jon-trap magnet ass
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embly should be earthed.

focus depend upon Ves. At Vaa ZETO OF
he spot size at the centre of the screen
are such that optimum uniformity of
If Va. is increased, the spot size
dth of the electron beam
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TELEVISION TUBE

Television tube with 17-in. diagonal rectan-
gular grey-glass screen. This tube incor-

orates an ion trap and the electron gun is
designed to give uniform focus over the
whole screen.

DIMENSIONS
Max. Overall Length 491
Max. Screen Dimensions =
392.7 x314.2 mm
Max. Neck Diameter 38 mm

HEATER Indirectly heated.

This tube is suitable for series or parallel operation

Vu
Ia

6.3 A

Note—(applies to series o i ot
peration only).—The su
not exceed 9.5Vr s when the suppryy;s switc[':er:l{.gcfn.hcater Mt

mA

When used in a

series heate i ¢ imiti i
r chain a current limiting device may be necessary in the circuit

to ensure that this voltage is not exceeded

EXTERNAL COATING

This tube has an external i
coating, M, and the capacit i t
anode may be used to provide smoothing for tl‘?-:z.;;fes:?;;?};s SLis s

PREFOCUSING

The s i i :

negatipv?ztviliiﬁ ?::l :Cnﬁlformlty of focus depend upon Vi.. At Vi, zero or

and the width of E:hel' tfo cathode the spot size at the centre of the screen

focus is obtained Overet:ctmn beam are such that optimum uniformity of

e Sy e vyho]e screen. If Vi, is increased, the spot size
e screen is reduced but the width of the electron beam

is in ing in i i
creased, resulting in inferior focus at the edges of the screen

With incre:
ased Vi, the power of the external focusing magnet has to be

increased.
CPERATING CONDITIONS

a3z
Vas
8]
V; for cut-off

LIMITING VALUES (Design centre ratings).

Vag max.
Vg min.
ag Max.
Vag min.
Va; max.
V:u min.
-~V max.

3::_1; max. (heater positive)
n_x max. (heater negative)
Vh_kpk) Max. (heater negative)

Re_x max.

Eax. a1 Supply source impedance
axX. a supply source impedance

ION TRAP
lon-trap magnet type

14

0

300

—40 to -86

14
10
410
=100
410
200
150
125
200
410
500

-l
Ut n

)

T = =
DEb<cc<<<<<<2Z <<<Z

I .
f Vas exceeds 10kV, the ion-trap magnet assembly should be earthed.

REPLACEMENT FOR : 172K—Direct.

A
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ADJUSTMENT OF ION-TRAP MAGNET

lon Traps
When installing a Mullard ion-trap pictu
in order to deflect the electron stream

re tube it is necessary to fit an external magnet
towards the luminescent screen. The ion-trap

magnet is fitted to a clamping ring so that it may be fixed to the neck of the tube.
An arrow is marked on the magnet assembly so that when looking along the arrow the
north pole is on the right-hand side. An electron beam travelling between the pole pieces,
in the direction of the arrow, will be deflected away from the actual magnet, which is
located on the same side of the assembly as the arrow. Conversely, when the beam
travels through the pole pieces in the direction opposite to that of the arrow it will be
attracted towards the magnet, Hence there are two possible ways of using an ion-trap
magnet to make the beam negotiate the bend in the gun; with the arrow pointing toward
the screen or towards the base. The following procedure which has been found to give
the better spot size should be adopted for adjusting the position of the magnet.

1 a With the voltage supplies to the tube switched off and the base socket removed
slip the magnetassembly over the cube base with the arrow pointing away from the
screen, and diametrically opposite the line marked on the neck of the tube.
This line will normally be approximately in line with the position reserved for
Pin No. 3 on the base. Adjust the assembly so that it is slightly in advance of the

tube base.

upplies and adjust the brightness
on-trap magnet until a raster is
ols are set at zero shift.

b Fitthe socket to the tube. Switch on the voltage s
control. If necessary, adjust the position of the i
obtained. Ensure that the picture centering contr

ck of the tube towards the screen until
_Then move the magnet back towards
begins to decrease. Return the magnet

¢ Move the magnet assembly along the ne
the raster brightness begins to decrease

the base until the brightness once more
to the position of maximum brightness lying between these two extremes. The

magnet should now be rotated slightly to find the midpoint of the range of
rotation which gives maximum brightness.

d Lock the magnet in position, taking care not to alter its position.

2 With the procedure given above more accurate centering of the beam in the final
aperture can be produced if the beam diameter is increased by underfocusing.
Where there is penetration of the field of the focus unit into the ion-trap region,
an adjustment of the focus control will move the electron beam in the final aperture.
This movement may be sufficiently large to *black out’ the picture. Accurate centering
with an under-focused beam reduces this possibility-

3 The movement produced by the focusing field, and hence ‘blacking out’, may also

be reduced by the following additional procedure:—
Note the angle between the centre line of the ion-trap assembly set by the
procedure in (1), and the plane which passes through the bend in the gun of the
cathode ray tube. If this angle is more than 107, rotate the magnet ina direction
to reduce the angle and compensate any reduction in brightness by adjusting the
angle between the focus unit and the tube neck. By successive adjustments, it
will be possible to place the ion-trap magnet in line with the plane containing the

bend of the gun.

(e
S
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CONVERSION OF TELEVISION RECEIVERS TO
EMPLOY MULLARD PICTURE TUBES

When a receiver is to be converted to use a Mullard Pict i
o el quide: ard Picture Tube, the following notes

Mounting

Whilst most moulded flexible masks and plastic implosion guards can be expected to fit
the Mullard tubes, it would be advisable in some instances to check this by mounting the
tube in the receiver, at the same time noting that the e.h.t. connector can be posiﬂ%med
clear of any metal work and that there is sufficient space to accommeodate the ion-tra
magnet on the tube neck. As a general guide, about 30mm (13 in.) of the lass necﬁ
above the base is needed to allow for the adjustment of this magr?et. When rr%ore space
is reqt{lred. _the _fccus unit in the majority of receivers can be moved towardspthe
deflection coils without any difficulty. In others, it may also be necessary to move the
:ubg;i:i?mpglung the neck nearer to the focus unit. Alternatively, it may require to be
cZ?{s anldor::?!e. ;oc;uzsuf_ic;tleamp either the tube base or the neck between the deflection

bl
In a few instances, it may be found that
2 the clamp has to be replaced by one made of

2 - - - 4
l\}\(/)ﬂ ferrﬁus' metal in order to avoid affecting the influence of tﬁe Icm-tryap magnet.
reare:u; is is the case, a rubber grommet can usually be fitted in the back plate of the
Fean sy ;rs;urgl?nce?.tcltr:wl: be]neces;ary to enlarge the hole in the back plate sufficiently

it closely, and car is i

e o y e should be taken to ensure that this is done

Heater Voltage

The Mullard tubes MW22-16 and MW31-74 h

1 c 6 - ave heaters rated at 6.3V, 300mA. If

:'_::_e:\fefr being converted originally used a tube with a 6.3V heater or one with a 300|th§

ad:pgbron'_ II'IE'USIOI‘I in a series connected chain, no modification is needed, but it is
isable in the latter case to check that the heater current is within the specified limits.

The heater current of i

e S ; -

o o derhles connected tube should be \:wt_hm 59, of its nominal value
nnected heater the voltage should be within 79, of the nominal.

Measurements should i ;
appropriate tap. uld be made with the nominal supply voltage connected to the

Where the heater voltage is different, then one of the following courses can be taken:—

1. igi i
!;:il:.': original tube had a 2 or 4V heater, it may be practicable to add turns to the
mustsb;Teslflocrlmer’ ?bout fﬁur for each additional volt required. The extra turns
ear of any e.h.t. winding and must be joined in the
- - - . c
in series with the original winding. j PEECCRbESSAS

2. In some earlier receivers, it i i isti

! 4 , it is possible to add the existing 2V winding in ph d

in series with one of the 4V windings i e by bbtdta th
S s sl ings supplying the valves and thereby obtain the

3. r\:‘\;[:;n the receiver is already fitted with a small heater transformer, it is not a difficult
- i:u‘.r to rewind the secondary, normally the outer winding, for 6.3V. Allowing
10 rn_?lpber volt, for this type of transformer, 60 turns of 28 s.w.g. enamelled copper
(atr;.‘owt:um: rz{iu\:rfd. Alternatively, to avoid dismantling the core, additional turns
SELL per volt) could no doubt be added to the existing winding as previously

4. There are man i i i
y receivers in which the 6.3V supply for the tube heat
from the transformer winding which supplies tphpeyva[ves. 2 festericanibe taken

(IS
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5. Having given due consideration to these alternatives, the fitting of a replacement or
separate heater transformer may prove in some instances to be the simplest method.

Before proceeding, some thought must be given to the potential which may exist between
the heater and the cathode of the tube. When the heater is fed from an isolated winding
on the transformer, this potential is held at a minimum by simply connecting a small
LWV fixed resistor of up to 1MQ between one side of the heater and cathode.

However, when the tube heater is fed from a source which is common to the vaive
heaters, care must be taken to ensure that the maximum heater-to-cathode potential of
the tube is not exceeded. On Mullard tubes, it is permissible to run the cathode up to
200V positive, and to keep within this limit the video potential divider as shown in
Figure 1 is sometimes necessary. :

HT+

£

.

’

If necessary
add this resisior
ortranpose
resistar from
negative side

2 <= HT-

Fig. 1—Showing potential divider across
video stage and compensation of brightness
control circuit.

It will be seen that by using this potential divider in some receivers to reduce the cathode
potential, two useful purposes can be served:—

a Limiting of heater-to-cathode potential
and
b Effectively increasing the first anode potential with respect to cathode.

The d.c. component should not be reduced by more than 3:1, otherwise the fly-
back lines may become visible at normal settings of the brightness and contrast
controls.

The various methods of obtaining this anode potential are now to be described.

First Anode Voltage

An h.t. supply of between 200 and 400V with respect to the tube cathode is required for
the first anode of the Mullard tube. This voltage may be obtained in a number of ways,
the following having been successfully tested:—

1. From one of the higher voltage h.t. lines. Frequently the voltage of the boost
capacitor in the line timebase will be found to be adequate.
In some cases in order to prevent damping the line timebase, a filter network con-
sisting of a 470kQ resistor decoupled by a 0.1uF capacitor may be used.

A

A

6!

S

f.

2. From a small additional rectifier connected to the highest tapping on the primary of
+he mains transformer. This arrangement shown in Figure 2 provides a little over

300V.

Sentercel K3-15
Westinghouse 36KIO

Toal

Heater e O IUF
:I Supply == 350Vwkg

Fig. 2—Method of obtaining the first anode
potential by rectifying the mains input
voitage.

3. From a small additional rectifier employed in conjunction with the existing h.t.
source as a voltage doubler (see Figure 3) between 400 and 500V can then be obtained.
In some a.c. mains-operated receivers where the additional first anode voltage
required is not large, it may be found more satisfactory to place a potential divider
across half the secondary winding of the mains transformer. The voltage doubling
arrangement should be fed from the junction of the divider. When calculating the
values of the resistors forming the potential divider a bleeder current of 1mA s
usually taken.

K3-I5or 36KI0 CuuF 350V
400800V, ity T: e IF fud
0254 F 1M
350V W
100/250V

T 1

T

Fig. 3—Voltage doubler circuit using an
additional rectifier in conjunction with
existing h.t. source.

4. By means of a tap on the potential divider, which is connected across the e.h.t.
source in some receivers. The divider usually consists of 1VY carbon resistors
connected in series, one resistor being required for each kV of e.h.t. The value of
the most earthy resistor is chosen to provide zbout 400V for the first anade supply.

PYPTRTTLLPIT IR0 OPPOOPY
PRI R R R IR R R R R R R R R RAE
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5. By adding a tap on the Metrosil resistor which is sometimes employed to stabilise the
e.h.t. voltage. The tap may take the form of a small narrow clamp, or it may be made
by means of a loop, as shown in Figure 4, of 30 s.w.g. tinned copper wire (15A
fuse wire) so that the loop can be tensioned firmly around the body of the Metrosil
and soldered in position after adjustment. The clamp or loop should be positioned
J in. from the earthy end. The tapping point will be found to be critical. It should
be adjusted to provide 400 to 500V with respect to the chassis by measurement on a
high impedance voltmeter.

Teqot CRT

Logp of
30 SWG

S L
\’—-—(%} n-;; tuse wire]
‘ =

Fig. 4—Method of tapping Metrosil.

6. By rectifying a part of the voltage which appears across the line coil or at the tap on
the line transformer. Mstrosil is frequently employed for this purpose (see Figure 5).

5 & —O0—HI-

Fig. 5—Method of cbtaining the first anode
potential from the line deflector coils.

The choice of one of these methods is governed mainly by the general circuif arrangement
used in the receiver being modified, and it is impossible to lay down any hard and fast
rules. However, a few minutes spent in considering the problem before any work is
undertaken will be well repaid in ensuring that the best possible picture is obtained. The
value of the first anode voltage has a very definite effect upon the picture. For example,
the higher the voltage is made, within the limits specified, the sharper will be the focus,
and the greater the highlight intensity, but the lower the tube sensitivity. Whilst the
permitted variation is 200 to 400V it is advisable to use a potential which is as near 300V
as possible, this being found to give the best all-round results. It is most important to
remember that the first anode potential is measured with respect to the tube cathode and
not to the chassis of the receiver; thus to reduce the cathode voltage of the tube is in

(I
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effect increasing the first anode voltage. This point is important because in receivers in
which difficulty is experienced in obtaining a sufficiently high first anode voltage, the
cathode potential of the tube can be reduced by the inclusion of a divider network across
the output of the video valve. This arrangement as shown in Figure 1 will be found to be
equally suitable for tubes which are grid or cathode modulated. Having added a divider
in the video stage, it is important to check that the range of the brightness control is
adequate. [f correction to the brightness control circuit is required, then it is either
necessary to add a fixed resistor in the positive lead to the control, or transpose one
already connected in the earthy or negative side to the positive side.

Focusing Arrangements

When substituting a tetrode tube in place of one having a triode gun, it is necessary to
reduce the focusing field strength by about 20%,. If an electromagnet is used it is only
necessary to reduce the current in the coil. This is achieved by shunting the coil if it is
connected in series with the h.t. rail, or by increasing the serjes resistance if the coil
is across the h.t. supply. Figure 6 indicates the position of the additional resistor in
both cases.

_— e HT+

Additional

Seres Resishance Series Connecizd
e Coil

Additional Shunt Resistance
= Shunt Comnected

? Focus Conl
HT-

Fig. 6—Method of limiting current through
focus coil.

If the receiver is fitted with a permanent magnet, the range of adjustment provided on
the gap size may be sufficient to allow for the required reduction in field strength, [f not,
a system of magnetic shunts must be employed. This arrangement is simple to apply and
consists merely of placing three or four shunting pieces across the pole pieces of the
magnet. These shunts might take the form of mild steel strips & in. or L in. thick and
zin. to fin. in width and long enough to fit between or, where this is not easy, to bridge
the pole pieces (end plates) of the magnet. Where the focusing system uses a combin-
ation of permanent magnet and electromagnet sections, mild steel shunts as described
should be used and in addition a pre-set resistor should be connected in paraliel with
the coil (which is normally included in the h.t. feed to one of the valves) to reduce
the current in the coil to the required amount. When adjusting this resistor, the
normal focus control should be set in the optimum position.

E.H.T. Supply

In early post war receivers where the e.h.t. voltage was of the order of 4 to 5kY it may
be found necessary in order to improve the picture brightness, to raise the e.h.t. to
approx. 7kV. This can be achieved by rectifying the peak voltage appearing at the anode
of the line output valve and adding this to the existing e.h.t. supply. An article on this
subject appeared in the January 1951 issue of Wireless World, pages 27 and 28.

In the case of any difficulty being encountered with any specific model our Technical
Service Department is available to offer advice and information.
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REPLACEMENT OF MULLARD NON-ION-TRAP TUBES
BY ION-TRAP TUBES

Make of
receiver

Replacement instructions

ALBA

FERGUSON

INVICTA

McMICHAEL

411, 421. Direct substitution. Earth aquadag coating where clear
tube was previously fitted.

MT421, MT362, MT441, MT442, T331, T352, T431, T432. Remove
existing retaining clip on neck of tube and replace with rubber
grommet as fitted in later sets. Earth aquadag coating in cases where
clear tube previously fitted.

TV{, TV91. Replace wooden clamp by small metal clamp®. Earth
aquadag coating.

TV2. Replace wooden clamp by small metal clamp.* Earth aquadag
coating. In some models the first anode voltage is low, and should
be increased by adjusting the bleeder in the e.h.t. circuit.

TVi1, TV12, TV22, TUG12, TUG12B. Replace existing clamp
by a narrower clamp*. Earth aquadag coating except with TV22
where provision for earthing is already made.

941, 943, 945, 951, 953, 955. Move forward the rear tube holding
bracket to full extent of slots. Care shouid be taken to ensure that
when the picture shift plate (of the p.m. focus assembly) is operated,
it does not damage the deflection coil winding. Earth aguadag
coating.

841, 841/12, 842, 843. To make room for ion-trap magnet adjust-
ment, cut away sleeve of rubber grommet holding the tube. Earth
aquadag coating.

948, 978. Direct substitution.

T108, Ti10. Direct substitution.

T102, T103, T104. To give sufficient room on the neck of the tube
for the correct adjustment of the jon-trap magnet, it may be found
necessary to move forward the rear tube holding bracket. Care
should be taken to ensure that when the picture shift plate (of the

p.m. focus assembly) is operated, it does not damage the deflection

coil winding.

912. Reverse the rear plate supporting the tube neck and transpose
the two plates clamping the neck of the tube. The four 4BA shank-
bushes used for securing the two clamp plates have either to be
drilled out to clear 4BA or alternatively 6BA screws can be used.
The two clamp plates together with their two sponge rubber pads
now bear on the tube base. With the back plate reversed there is
now ample room for adjustment of the ion trap magnet ITé.

*Parts are available at a nominal cost on application to Bush Radio
Ltd.
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Make of
receiver

Replacement instructions

MULLARD

PETO SCOTT

PHILIPS

RAYMOND

STELLA

VIDOR

MTS389, MTS521. Direct substitution. E i
where clear tube previously fitted. A Eari aquacag jeating

MTS501, MTS684. Replace ferrous support bracket with non-

ferrous type.* Earth aquada i i
forron Yp q g coating where clear tube previously

TV124, TV126. Direct substitution.

Tvel, TVI2, TV92ZM, TVi21, TV122, TVIi22ZM. Ensure focus
coil is as far up neck of tube as possible. Earth aquadag coating.

383, 463, 1502U. Direct substitution. Earth aquada i
clear tube previously fitted. q g coating where

520A, 563, 663A. Diract substitution. Earth a ing v
- 0 . 2 & quadag coating where
clear tube previously fitted. On some of these rﬁodals ghere is

insufficient room to adjust ion-trap magnet, and i
nd in these case
IT2 should be used. A s the

385U, 485U, 492U, 683U. Replace ferrous support bracket with

non-ferrous type.* Earth aguadag coati
Skl q g ing where clear type pre-

BV30, BY30C, BVS1, LV30C, LV51. Direct substitution.
B167, D16T. Direct substitution. Earth aquadag coating.

B18T. Change base. May be necessary to use IT9 ion-trap magnet.

F2&. Direct substitution. Earth aquadag coating.

ST1480, STI522. Direct substitution. Earth aquadag coating.

350, 391, 405', 408, CN4201, CN4202. Direct substitution. Earth
aquadag coating.

CN4_206,_ CN4207, CMN4208, CN4209, CN4210, CN4211. Direct
substitution.

IP?‘}."ORTANT: In 2ll cases where a clear tube is replaced by one
with external aquadag coating, it is essential that this coating is
effectively earthed.

S : s .
!E)Imlted supplies are available from the manufacturer’s Service
ept.

Mz
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COMMUNICATIONS AND INDUSTRIAL TYPES

In addition to the normal receiving types shown in this book, Mullard Ltd., manufacture
the following Communications and Industrial valves and cathode ray tubes.

s S
BATTERY SUBMINIATURES {NSTRUMENT CATHODE RAY .
DAF70 TUBES S
DC70 DB4-1 P
DF72 DB4-2 G
DF73 DB7-5 i
DL70 DBR7-6 -
DL73 Dg143_-2 =
L75 DG4-1 =
gwo DG4-2 g
s DG7-5 - |
INDIRECTLY HEATED SUB- DG7-6 =0
MINIATURES DG7-32 !
EAT76 DG7-36 ==
EC70 DG13-2 ;
EF70 DG16-21 =
EF71 DP4-1 q
EF72 DP4-2 -
EF73 DP7-5 _
EY70 DP7-6 -
- DP13-2
VOLTAGE STABILISERS AND MCi3 A6 .
REFEREMCE TUBES :
75B1 -
85A1 RADAR AND MONITOR .
85A2 CATHODE RAY TUBES )
90C1 MF13-1 -
95A1 MF31-22
108C1/OB2 MF31-55 P =3
15082 MF41-10 -8
150C2/0OA2 MW13-35 e
150C3/CD3 MW22-22
4687 MW36-67 e Y
4687A MW43-67
7475 -
13201A
CcOLD CATHODE TUBES FLBSH TLES I et
Z300T/1267 [<D3 B
Z800U fobis ==
Za030 LSD7 B~
D8 -
Z9007T/5823 T P
PHOTO-ELECTRIC CELLS .
20€G , DECADE COUNTER TUBE -
20CV
58CG E1T s
58CV \
615V S
90?«5 IMAGE CONVERTER TUBES ~
. 90AV ME1200AA
90CG ME1201AA e
90CV. ME1202CA :
et
= o-_
Mullard =
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R.F. POWER TRIODES
MZ2-200
TX12-12W
TY2-125
TY3-250
TY4-500
TY12-50A
TY12-50W
TYS4-500
TYS5-1000
TYS5-3000

R.F. POWER TETRODES
QV03-12/5763
QV04—7
QV05-25/807
QV06-20/6146
QV1-150A/4X-150A
QY3-65/4-65A
QY3-125
QY4-250
QY5-3000A
QY5-3000W

R.F. POWER DOUBLE TETRODES
QQVY03-10
QQV03-20A
QQV06—40A

DISC SEAL TRIODES
TDO03-5

TDO03-10
TD04-20

MAGNETRONS
IP9-7/2142
IP9-7A
JP9-15/2142A

KLYSTRONS
KS9-20/723A/B
KS59-20A/2K25

A

THYRATRONS
AN1
CST1-6000
CST2-12
CT10-12
EN32
EN70
EN91/2D21
XG1-2500/MT57
XG5-500/MT17
XGQ2-6400/MT105
XR1-3200/5544
XR1-6400/5545

POWER RECTIFIERS
RG1-240A
RG3-250
RG3-250A/866A
RG3-1250
RR3-250/3B28
RR3-1250/4B32
XG15-12

HYDROGEN THYRATRONS
XH3-045/3C45
XH8-100/4C35
XH16-200/5C22

ELECTROMETER VALVES
ME1400
ME1401
ME1402
ME1403

MISCELLANEOUS
EC90/6C4
EL85
EL821/6CH6
EL822
EY84
E90CC
E180F
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