Ref.: 2G/402A
Half-Wave
Gas-Filled Rectifier

Code: 3B28 (CVI835) -«

The 3828 is a xenon-filled, half-wave rectifier designed for opera-
tion in high voltage circuits where extremes of ambient temperature
are encountered.

It is well suited for mobile applications since its construction
permits the valve to be mounted in any position and heaters, fans
and thermostats are not required for the close control of bulb
temperature.

CATHODE
Oxide-coated filament
Filament voltage 2.5 v
Nominal current 5.0 A
Minimum heating time 10 sec

MECHANICAL DATA

Maximum overall length 162 mm
Maximum bulb diameter 52.6 mm
Base American medium 4-pin bayonet
Top cap CT3 with insulating collar
Mounting position Unrestricted <«
Net weight 120 g<-

MAXIMUM RATINGS

Maximum peak inverse voltage 5 10 kv
Maximum peak anode current 2 1 A
Maximum average anode current 0.5 0.25 A
Maximum frequency for
above ratings 500 150 ¢fs
Ambient temperature range —55to —55to
+75 +75 °C
Maximum voltage drop 14 14 V<
May 1958 2G/402A—1
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Ref.: 2G/402A
Half-Wave
Gas-Filled Rectifier

Code: 3B28 (CVI835)

TYPICAL OPERATING CONDITIONS

Maximum [ Maximum | Maximum
A.C. D.C. D.C.
Circuit No. of Input Output Output
Valves | Voltage | Voltage | Current
(Yr.m.s) V) (A)
Single Phase
Full Wave 2 3535 3180 0.5
Circuit No. 1
Single Phase
Full Wave Bridge 4 7070 6360 0.5
Circuit No. 2
Three Phase
Half Wave 3 4080 4780 0.75
Circuit No. 3
Three Phase
Double Y Parallel 6 4080 4780 1.5
Circuit No. 4
Three Phase
Full Wave 6 4080 9570 0.75
Circuit No. 5

The above tables suitable circuits for this rectifier, and shows their
safe maximum input and output conditions. The values are based on
sine wave input and the use of a suitable choke input filter.

This rectifier being directly heated, it is recommended that the
output circuit be taken from the mid-point of the filament supply
transformer secondary winding.

For details of the circuits referred to, see sheet K—8 in the
introduction to this handbook.
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Ref.: 2G/402A
Half-Wave
Gas-Filled Rectifier

Code: 3B28 (CVI835) <«

TOP CAP:CT3.WITH
CERAMIC INSULATOR.

BASING

FILAMENT,

NO CONNEXION.
NO CONNEXION.
FILAMENT.
ANODE.

A DIA

O wn -

9 BASE:AMERICAN

[ ————————MEDIUM 4-PIN BAYONET.

DIM.] MILLIMETRES INCHES
A 14910 MIN. 5-870 MIN.
162-05 MAX. 6-380 MAX.
B 52-58 MAX. 2-070 MAX,

NOTE: BASIC FIGURES ARE INCHES.
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Ref.: 2G/472B
Half-Wave
Gas-Filled Rectifier

Code: 4B32 (CV2518) <

The 4B32 is a xenon-filled, half-wave rectifier designed for opera-
tion in high voltage circuits where extremes of ambient temperature
are encountered.

It is well suited for mobile applications since its construction
permits the valve to be mounted in any position and heaters, fans
and thermostats are not required for the close control of bulb
temperature.

CATHODE
Oxide-coated filament
Filament voltage 5.0 v
Nominal current 7.5 A
Minimum heating time 30 sec
DIMENSIONS
Maximum overall length 216 mm
Maximum diameter 59 mm
Base B4F
Top cap CT3 with insulating collar
Mounting position Unrestricted <«

MAXIMUM RATINGS

Maximum peak inverse voltage 10 13
Maximum peak anode current 5.0 A
Maximum average anode current 1.25 A
Maximum fault anode current 50 A<«
Maximum duration of fault anode current 0.1 sec<—
Maximum voltage drop 16 V<
Maximum frequency for above ratings 150 c/s
Ambient temperature range —55to 70 °C
May 1957 2G/472B—1
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Ref.: 2G/472B

Half-Wave
Gas-Filled Rectifier

Code: 4B32 (CV2518)

TYPICAL OPERATING CONDITIONS.

Maximum | Maximum | Maximum
A.C. D.C. D.C.
Circuit No. of Input Output Output
Valves | Voltage Voltage Current
(Vrms) ) (A)
Single Phase
Full Wave 2 3535 3180 2.5
Circuit No. 1
Single Phase
Full Wave Bridge 4 7070 6360 2.5
Circuit No. 2
Three Phase
Half Wave 3 4080 4780 3.75
Circuit No. 3
Three Phase
Double Y Parallel 6 4080 4780 7.5
Circuit No. 4
Three Phase
Full Wave 6 4080 9570 3.75
Circuit No. 5

The above tables suitable circuits for this rectifier, and shows their
safe maximum input and output conditions. The values are based on
sine wave input and the use of a suitable choke input filter.

This rectifier being directly heated, it is recommended that the
output circuit be taken from the mid-point of the filament supply
transformer secondary winding.

For details of the circuits referred to, see sheet K—8 in the
introduction to this handbook.

May 1957

2G/4728—2



Ref.: 2G/472B
Half-Wave
Gas-Filled Rectifier

Code: 4B32 (CV2518) <

TC-CTY.3WI|TH
— INSULATING COLLAR

BASING
1. N.C.
a 2. FILAMENT,
3. N.C.
4. FILAMENT.
T.C. ANODE.
B4F BASE
p - L §
— U U ]
DIM: | MILLIMETRES INCHES
A [193:7 MIN: 75-8 MIN
2159 MAX: 8l s Max:
B | 58-9 MAX: 2 317 MAX
NOTE - BASIC FIGURES ARE INCHES.
May 1957 2G/472B—3



Ref.: 2G/473C
Half-Wave
Gas-Filled Rectifier
Code: 2G/473C (CV2399)

The 2G/473C is a xenon-filled, half-wave rectifier designed for
operation in high voltage circuits where extremes of ambient
temperature are encountered.

It is well suited for mobile applications since its construction
permits the valve to be mounted in any position and heaters, fans
and thermostats are not required for the close control of bulb
temperature.

A mercury-vapour rectifier with similar electrical ratings and
dimensions is available under the code 4049D (CVS5).

CATHODE
Oxide-coated filament
Filament voltage 4 v
Nominal current 1" A
Minimum cathode heating time 30 sec
DIMENSIONS
Maximum overall length 258 mm
Maximum bulb diameter 60 mm
Base Goliath Edison Screw
Top cap CT9
Net weight 240 g
Mounting position Unrestricted
MAXIMUM RATINGS
Maximum peak inverse voltage 13 (3%
Maximum peak anode current 6 A
Maximum average anode current 1.25 A
Maximum fault anode current 25 A
Maximum duration of fault anode current 0.1 sec
Maximum voltage drop 13 A
Maximum frequency 150 c/s
Ambient temperature range —55to 475 °C
May 1957 2G/473C—1
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Ref.: 2G/4T3C
Half-Wave
Gas-Filled Rectifier
Code: 2G/473C (CV2399)

TYPICAL OPERATING CONDITIONS

Maximum | Maximum | Maximum
A.C. D.C. D.C.
Circuit No. of Input Output OQutput
Valves | Voltage Voltage | Current
(Vr.m.s.) V) (A)
Single Phase
Full Wave 2 4550 4100 2.5
Circuit No. 1
Single Phase
Full Wave Bridge 4 9100 8200 2.5
Circuit No. 2
Three Phase
Half Wave 3 5300 6200 3.75
Circuit No. 3
Three Phase
Double Y Paraliel 6 5300 6200 7.5
Circuit No. 4
Three Phase
Full Wave 6 5300 12400 3.75
Circuit No. 5

The above tables suitable circuits for this rectifier, and shows
their safe maximum input and output conditions. The values are
based on sine wave input and the use of a suitable choke input filter.

This rectifier being directly heated, it is recommended that the
output circuit be taken from the mid-point of the filament supply
transformer secondary winding.

For details of the circuits referred to see sheet K—8 in the
introduction to this handbook.

May 1957 2G/473C—2



Ref.: 2G/473C

Half-Wave
Gas-Filled Rectifier
Code: 2G/473C (CV2399)

B

: . ——TOP CAP CT9

BASING.
I. FILAMENT.
A 2. FILAMENT.

T.C. ANODE.

EDISON SCREW
GOLIATH BASE.
E40/70 X SO

2
DIM| INCHES MILLIMETRES
10 542 MAX:[258:0 MAX:
9 /16 MIN: |230-0  MIN:
21l/3, MAX: | 60-0 MAX
25/33 MIN:| 550 MIN: |

NOTE: BASIC FIGURES ARE MILLIMETRES.
May 1957 2G/473C—3




Ref.: 2T/270K
Miniature Half-Wave

High-Voltage Rectifier
Code: 2T/270K (CV261)

The R.T.M.A. code for this valve is 6305. <
CATHODE.

Indirectly-heated, oxide-coated

Heater voltage 4 v

Nominal current 0.5 A
DIMENSIONS.

Maximum overall length 60 mm<—

Maximum seated height 53 mm-<—

Maximum diameter 19.05 mm«<—

Top cap Skirted CT-1 <«

Base B7G

MAXIMUM RATINGS.
Maximum applied r.m.s voltage 5.5 kv
Maximum applied r.m.s voltage for
simultaneous switching of heater

and anode supplies 3.5 kv
Maximum working peak inverse

voltage 12.5 kv
Maximum no load peak inverse voltage 15.5 kv
Maximum DC mean rectified current 5 mA
Maximum peak anode current 40 mA
Recommended reservoir capacitor 0.3 puF<

Minimum limiting equivalent resistor

introduced externally for an r.m.s.

voltage of 5.5 kV 50 kQ<«
Minimum delay in switching anode

supply after heater voltage at

maximum applied voltage 30 sec.

The above ratings apply to operation with a capacitor input filter
and supply frequency of 50 c/s.

September 1953 2T/270K—1
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Ref.: 2T /270K
Miniature Half-Wave
High-Voltage Rectifier
Code: 2T/270K (CV261)

TOP CAP b
cn. sxm‘zb\‘

BASING
CATHODE
CATHODE
HEATER
HEATER
CATHODE
CATHODE
CATHODE
ANODE

NN wnawn-

=

B.7.G. BASE

oI M: IMLLIMETRE'S INCHES

Pl

A _]60:00 Max: 2 52 MAX:
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Ref.: 2T/450E

Half-Wave High-Vacuum
Rectifier

Code: 705A (CV3587) <

This rectifier is directly equivalent to the U.S.A. 705A type.

CATHODE
Thoriated tungsten filament with centre tap
Voltage (full filament) 5 A
Nominal current (per half filament) 5 A

MECHANICAL DATA

Maximum overall length 128.6 mm
Maximum diameter 65.1 mm
Top cap Tungsten lead
Base B4A
Socket Special
Net weight 90 g

MAXIMUM RATINGS

Maximum peak inverse voltage 30 kv
Maximum peak anode current at 30 kV P.L.LV. 0.4 A
Maximum average anode currentat 30 kV P.LV. 0.1 A
Maximum peak anode current at 15 kV P.LV. 0.6 A
Maximum average anode current at 15 kV

P.LV. 0.15 A
Maximum anode dissipation 60 w

TYPICAL OPERATION (for ideal choke-input filter)

Maximum D.C. | Maximum D.C.
Circuit No. of Valves | output voltage | output current
Bi-phase half
wave 2 9 kV 02 A
Full wave 4 18 kv 02 A
May 1958 2T/AS0E—1
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Ref.: 2T/450E
Half-Wave High-Yacuum
Rectifier

Code: 705A (CV3587) <

B
o]

-

BASING
. FILAMENT

[

2, FILAMENTCT.
3, FILAMENT

4, NO CONNEXION

D
- : T.L, ANODE

B4 A BASE

DIMIMILLIMETRES INCHES D IMIMILLIMETRES INCHES
A 122 -25 MIN 4.8{3MIN E i-40 MIN O-O55SMIN
12860 MAX 5-063MAX 1-52 MAX 0-06 OMAX

B 65-1 MAX 296 MAX F 7:75 MIN 0-305 MIN
©C| 3571 MAX 1:40 6 MAX 11:30 MAX Q-445 MAX
[~ 12:7 MAX /2 MAX G 0-38 MIN O-0I5S MIN
2:39 MAX 0-094 MAX

© DENQTES - ECCENTRICITY WITH RESPECT TO € OF BASE
NOTE-BASIC DIMENSIONS ARE INCHES

May 1958 2T/450E—2



2V/400A
Hot Cathode Mercury
Vapour Rectifier

2V/400A

CATHODE.

Oxide-coated filament, shielded

Voltage 25 v

Nominal current 5.0 A
DIMENSIONS.

Maximum overall length 170 mm.

Maximum bulb diameter 66 mm.

Base—American medium 4 pin

Net weight 125 g
MAXIMUM RATINGS.

Maximum peak inverse voltage 10 kv

Maximum peak anode current 1.0 A

Maximum average anode current 0.25 A

Condensed mercury temperature range 25°-65°C
(with forced ventilation)

The above ratings apply to operation with a choke input filter
and a supply frequency of 50 c/s.

MAXIMUM P.LY. VOLTAGE RATINGS AND
CONDENSED MERCURY TEMPERATURE

Natural ventilation... } 25°--55°C 20°C-—40°C
I

Forced ventilation ... J 25°—65°C 20°C~60°C

Peak Inverse Voltage : up to S5kV 5kV to 10kV

July 1946 2V/400A—1



2V/400A
Hot Cathode Mercury
Vapour Rectifier

2V/400A

TYPICAL OPERATING CONDITIONS

No. of Maximum D.C.| Maximum D.C.
Circuit No. valves output voitage | output current
2 2 3.200V 0.5A
3 4 6.500V 0.5A
4 3 4.500v 0.75A
5 6 4.500vV 1.5A
6 3 9.500vV 0.75A

This rectifier being directly heated, it is recommended that the
output circuit be returned to the mid-point of the filament trans-
former secondary.

CATHODE HEATING TIME.

Minimum pre-heating period 30 seconds. After shipment or
transit the pre-heating period must not be less than 5 minutes before
any anode voltage is applied, so that the mercury may be correctly
distributed.

Temperature limits given under ‘‘ Natural Ventilation '’ are only
valid for unrestricted natural ventilation forced air blast being
required for operation up to the maximum condensed mercury
temperature limit.

NOTE.—Before putting a valve of this type into service it is recom-
mended that reference be made to General Information Sheet K.

July 1946 2V/400A—2



2V/400A
Hot Cathode Mercury
@ Vapour Rectifier

2V/400A
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2V/400A
Hot Cathode Mercury
Vapour Rectifier

2V/400A
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Ref. : 2V/4T1A

Half-Wave Mercury-
Vapour Rectifier

Code: 872A (CV1449)

This rectifier is equivalent to the U.S.A. 872/872A and F353A«
types.

CATHODE
Oxide-coated filament, shielded
Filament voltage 5 v
Nominal current 7.25 A
Minimum cathode heating time 1 min

MECHANICAL DATA

Maximum overall length 216 mm
Maximum bulb diameter 62 mm
Base Large 4-pin bayonet
Socket 4009C or 4039A
Net weight 225 g
Mounting position Unrestricted<«

MAXIMUM RATINGS

Maximum peak inverse voltage 10 kv
Maximum peak anode current 5 A
Maximum average anode current 1.25 A
Maximum volt drop 14 v
Condensed mercury temperature range

with forced ventilation 15 to 70 °C

The above ratings apply to operation with a choke-input filter
and a supply frequency of 50 ¢/s.

May 1958 2V/47T1A—
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Ref. : 2V/4T1A
Half-Wave Mercury-
Vapour Rectifier

Code: 8T2A (CVI449)

CATHODE HEATING TIME

Ambient Temperature 10 to 20°C | 20°C and above

Minimum pre-heating period 2 minutes 1 minute

MAXIMUM PEAK INVERSE VOLTAGE RATINGS AND
CONDENSED MERCURY TEMPERATURE

Natural Ventilation 15 to 50° C 15 to 45° C
Forced Ventilation 15t0 70° C 15 to 60° C
Peak inverse Voltage Up to 5kV 5 to 10 kV

After shipment or transit the valve must be pre-heated for not
less than 30 minutes before any anode voltage is applied, so that
the mercury may be distributed correctly.

The temperature limits given under ‘““Natural Ventilation” are
only valid for unrestricted natural ventilation. Forced air cooling
is recommended and is required for operation up to the limit of
condensed mercury temperature.

Before putting a valve of this type into service it is recommended
that reference be made to the General Information Section K in the
introduction to this handbook.

’

May 1958 2V/471A—2



Ref. : 2V/4T1A
Half-Wave Mercury-
Vapour Rectifier

Code: 872A (CV1449)

TYPICAL OPERATING CONDITIONS

Maximum | Maximum | Maximum
A.C. D.C. D.C.
Circuit No. of Input Qutput Output
valves | Voltage | Voltage | Current
(Vem.s) v GV
Single Phase
Full-Wave 2 3535 3200 2.5
Circuit No. 1
Single Phase
Full-Wave Bridge 4 7070 6400 2.5
Circuit No. 2
Three Phase
Half-Wave 3 4080 4780 3.75
Circuit No. 3
Three Phase
Double Y Parallel 6 4080 4780 7.5
Circuit No. 4
Three Phase
Full-Wave [3 4080 9570 3.75
Circuit No. 5

The above tables suitable circuits for this rectifier, and shows their
safe maximum input and output conditions. The values are based on
sine wave input and the use of a suitable choke input filter.

This rectifier being directly heated, it is recommended that the
output circuit be taken from the mid-point of the filament supply
transformer secondary winding.

For details of the circuits referred to see sheet K—S8 in the intro-
duction to this handbook.

May 1958 2V/471A—3



Ref. : 2V/4T1A

Half-Wave Mercury-
Vapour Rectifier

Code: 872A (CV1449)

p-—r—— B e
TOP CAP
CT.3.
BASING
| NO CONNEXION
2 FILAMENT
3 NO CONNEXION
A 4 FILAMENT
TC ANODE
J
© |=——— LARGE 4 PIN
BAYONET.
DIM: [ MILLIMETRES INCHES
A [215.9 MAX: 815 MAX:
B8 61-9 MAX: | 2 Z1g MAX:

NOTE-BASIC FIGURES ARE INCHES

May 1958
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2V/500C

Half Wave Mercury (44D)
*
Vapour Rectifier
4049D

CATHODE.

Oxide-coated shielded filament

Voltage 4 A

Nominal current i A
DIMENSIONS.

Maximum overall length 270 mm.

Maximum bulb diameter 63 mm.

Base Giant Edison Screw

Net weight 220 g-
MAXIMUM RATINGS.

Maximum peak inverse voltage 20 kV

Maximum peak anode current 5 A

Maximum average anode current 1.25 A

Condensed mercury temperature

range with forced ventilation 20°C.-65°C.

The above ratings apply to operation with a choke input fiiter and

a supply frequency of 50 c/s.

MAXIMUM PEAK INVERSE YOLTAGE RATINGS.

Natural Ventilation | 20°C.-55°C. | 20°C.-40°C.
Forced Ventilation | 20°C.-65°C. | 20°C.-55°C.
Peak inverse Less than 10kV to
voltage 10 kV 20 kv
Tentative data
June 1346 2V/500C—I



2V/500C
(4040)  Half Wave Mercury

Vapour Rectifier

4049D
TYPICAL OPERATION,
Circuit No. | No. of Valves| Maximum DC Maximum DC
Output Volts Output Amps.
2 2 6,400 V 25 A
3 4 13,000 V 25 V
4 3 %,500 V 375V
5 6 9,500 V 7.5 V
6 6 18,500 V 375V

This rectifier being indirectly heated, it is recommended that the
output circuit be returned to the mid-point of the filament
transformer secondary.

CATHODE HEATING TIME.
Ambient Temperature 10° to 15°
Min. pre-heating period 30 min.

15° to 30°
IS min.

ab ove 30°
5 min.

After shipment or transit the valve must be pre-heated not less
than 30 minutes before any anode voltage is applied so that the
mercury may be distributed correctly. Temperature limits given
under *‘‘ Natural Ventilation ’’ are only valid for unrestricted
natural ventilation, forced air blast being required for operation
up to the maximum condensed mercury temperature limit.

Note.—Before putting a valve of this type into service it is
recommended that reference be made to the General
Information Sheet K.

Tentative data
June 1946 2V/500C—2



2V/500C

Half Wave Mercury (4040)
@ Vapour Rectifier

4049D
63mm.
"]I 143mm.
SN
\|2~7mm.
270mm.
—F
F

Tentative data
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2V/500C
0490)  Half Wave Mercury

Vapour Rectif‘ ier
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Tentative data
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Hot Cathode Mercury

Vapour Rectifier

4078A
CATHODE.
Oxide-coated shielded filament
Voltage

Nominal current

DIMENSIONS.
Maximum overall length
Maximum bulb diameter
Net weight
Base—Special 2-pin—(see drawing)
Top cap—Special—(see drawing)

MAXIMUM RATINGS.
Maximum peak inverse voltage
Maximum peak anode current
Maximum average anode current

Condensed mercury temperature
range with forced ventilation

2V/530E

(4078A)
5 v
20 A
412 mm,
157 mm.
900 g.
20 kv
10 A
2.5 A
15°C. to 65°C.
maximum

The above ratings apply to operation with a choke input filter

and a supply frequency of 50 c/s.

MAXIMUM PEAK INVERSE VOLTAGE RATINGS.

Natural 15°C. to 15°C. to

Ventilation 50°C. 40°C. _— —_
Forced I5°C. to 15°C. to 15°C. to 15°C. to
Ventilation 65°C. 55°C. 45°C, 40°C.
Peak inverse | Less than | 7,500 to 10,000 to | Greater than
Voltage 7,000 V 10,000 V 12,500 V 12,500 V
June 1946 2V/530E—I



2V/530E
(4078A) Hot Cathode Mercury

Vapour Rectifier

4078A

TYPICAL OPERATION.

Circuit No. | No. of Valves| Maximum DC Maximum DC
Output Volts Output Amps

2 2 6,400 V SA

3 4 12,500 V SA

4 3 9,500 V 75A

5 6 9,500 V 15 A

6 [3 18,500 V 75A

This rectifier being directly heated, it is recommended that
the output circuit be returned to the mid-point of the filament
transformer secondary.

CATHODE HEATING TIME.

Ambient temperature 10°C. to 15°C. | 15°C. to | 20°C. and
20°C. above
Min. pre-heating period 30 min. 15 min. 5 min.

After shipment or transit the valve must be pre-heated not less
than 30 minutes before any anode voltage is applied so that the
mercury may be distributed correctly. Temperature limits given
under ‘‘ Natural Ventilation '’ are only valid for unrestricted natural
ventilation, forced air blast being required for operation up to the
maximum condensed mercury temperature limit.

Note.—Before putting a valve of this type into service it is
recommended that reference be made to the General
Information Sheet K.

June 1946 2V/530E—2



2V/530E
Hot Cathode Mercury (4078A)

Vapour Rectifier

4078A
36 _mm. OlA. t {_
ANOOE
i
157 nm._DIA.
412 mmMAX. :

96 rm . MAX DIA -6 m wm, MAX. DIA,

FILAMENT.
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2V/530E
(4078A) Hot Cathode Mercury

Yapour Rectifier
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Ref.: 2V/531E

Half-Wave Mercury-
Vapour Rectifier

Code: 2V/531E (CV1420)

This rectifier is equivalent to, and replaces, the 4078A type,
which is now obsolete.

CATHODE.
Oxide-coated, shielded filament
Filament voltage 5 v
Nominal current 20 A
Minimum heating time (ambient temperature
>20°C) 1 min<
MECHANICAL DATA.
Maximum overall length 412.8 mm
Maximum bulb diameter 95.3 mm
Base Special 2-pin (see drawing)
Top cap Special (see drawing)
Socket type 4022A
Net weight 900 g
Shipping weight approx. 9 kg
Shipping dimensions 14 x 14 x 29 in
MAXIMUM RATINGS. FILAMENT EXCITATION
In phase In quadrature
Maximum peak inverse voltage 20 20 kv
Maximum peak anode current 10 20 A
Maximum average anode current 2.5 5 A
Maximum fault anode current 50 50 A
Maximum duration of fault anode
current 0.1 0.1 sec
Maximum voltage drop 12 12 v
Maximum condensed mercury
temperature range 15 to 65 15 to 65 °C

The above ratings apply to operation with a choke input filter and
a supply frequency of 50 c/s.

November 1955 2V/[531E—1
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Ref.: 2V/531E
Half-Wave Mercury-
Vapour Rectifier

Code: 2V/531E (CV1420)

CATHODE HEATING TIME.

Ambient
Temperature 10 to 20°C 20°C and above
Minimum
pre-heating 2 minutes 1 minute
period

MAXIMUM PEAK INVERSE VOLTAGE RATINGS AND
CONDENSED MERCURY-VAPOUR TEMPERATURES.

Natural
Ventilation| 15 to 50°C | 15 to 40°C — —
Forced
Ventilation| 15 to 65°C | 15 to 55°C | 15 to 45°C | 15 to 40°C
Peak Less 7500 10000 Greater
Inverse than to to than
Voltage 7000 V 10000 V 12500 V 12500 V

After shipment or transit the valve must be pre-heated for not
less than 30 minutes before any anode voltage is applied, so that
the mercury may be distributed correctly.

The temperature limits given under ‘‘ Natural Ventilation '’ are
only valid for unrestricted natural ventilaticn. Forced air cooling
is recommended and is required for operation up to the limit of
condensed mercury temperature.

Before putting a valve of this type into service it is recommended
that reference be made to the General Information section K in the
front of the valve handbook.

November 1955 2V /531E—2



Ref.: 2V/531E

Half-Wave Mercury-
Vapour Rectifier

Code: 2V/531E (CV1420)<

TYPICAL OPERATING CONDITIONS.

Maximum Maximum Maximum
Circuit No. of | A.C. Input |D.C. Qutput|D.C. Output
Valves Volts Volts Current
(r.m.s.) (Volts) (Amperes)
Single-Phase 7000 6300 5%
Full Wave 2
Circuit No. 1 7000 6300 10t
Single-Phase 14000 12600 5*
Full Wave Bridge] 4
Circuit No. 2 14000 12600 10t
Three-Phase 8150 9550 7.5%
Half Wave 3
Circuit No. 3 8150 9550 15¢
Three-Phase 8150 9550 15*
Double Y Parailel 6
Circuit No. 4 8150 9550 30t
Three-Phase 8150 19100 7.5*%
Full Wave 6
Circuit No. 5 8150 19100 15t

* Filament excitation in phase with anode.
1 Filament excitation in quadrature with anode.

The above indicates suitable circuits for this rectifier, and shows
the safe maximum input and output conditions. The valves are
based on sine wave input and the use of a suitable choke input filter.

This rectifier being directly heated, it is recommended that the
output circuit be taken from the mid-point of the filament supply
transformer.

For details of the circuits referred to see sheet K—8 in the
introduction to this handbook.

February 1955 2V/531E—3



Ref.: 2V/531E
Half-Wave Mercury-
Vapour Rectifier

Code: 2V/531E (CV1420)

[
DIA
TC
'| 2.

E
% 0 DIA

$C*ouT OF
FCSITION
E_&
GG
o —— B o A
DA BASING
1 FILAMENT
2 FILAMENT
METAL SHELL
T.c ANODE
NOTE.
ONE FILAMENT PIN
CONNECTED TGO METAL
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2V /560
Hot Cathode Mercury (4079A)

Vapour Rectifier

4079A
CATHODE.
Oxide-coated shielded filament
Voltage 5 v
Nominal current 38 A
DIMENSIONS.
Maximum overall length 540 mm.
Maximum bulb diameter 195 mm.
Net weight 1.9 kg.
Base—Special 2-pin—(see drawing)
Top cap—Special—(see drawing)
MAXIMUM RATINGS.
Maximum peak inverse voltage 20 kv
Maximum peak anode current 20 A
Maximum average anode current 7.5 A
Condensed mercury temperature
range with forced ventilation 15°C. to 65°C. maximum

The above ratings apply to operation with a choke-input
filter and a supply frequency of 50 cfs.

MAXIMUM PEAK INVERSE VOLTAGE RATINGS.

Natural I5°C. to | 15°C. to

Ventilation 45°C. 35°C. — —

Forced 15°C. to | I5°C. to | I5°C. to | 15°C. to

Ventilation 60°C. 50°C. 40°C. 35°C.

Peak inverse Less than | 7,500 to | 10,000 to | Greater
than

Voltage 7,000 V 10,000V | 12,500V | 12,500V

June 1946 2V/560E—I



2V/560E
(4079A) Hot Cathode Mercury

Vapour Rectifier

4079A

TYPICAL OPERATING CONDITIONS.

Maximum DC | Maximum DC
Circuit No. | No. of Valves | output volts output Amps.
2 ' 2 6,400 V 12.5 A
3 4 13,000 V 125 A
4 3 9,500 V 16 A
s 6 9,500 V 30 A
6 6 18,500 V 16 A

This rectifier being directly heated it is recommended that the
output circuit be returned to the mid-point of the filament
transformer secondary.

CATHODE HEATING TIME.

Ambient Temperature 10°C. to | 15°C.to | 20°C. and
15°C. 20°C. above
Min. Pre-heating period 30 min. 15 min. 5 min.

After shipment or transit the valve must be pre-heated not less
than 30 minutes before any anode voltage is applied so that the
mercury may be distributed correctly. Temperature limits given
under *‘ Natural Ventilation '’ are only valid for unrestricted natural
ventilation, forced air blast being required for operation up to the
maximum condensed mercury temperature limit.

Note.—Before putting a valve of this type into service it is recom-
mended that reference be made to the General Information Sheet K.

June 1946 2V/560E—2



2V/560E
Hot Cathode Mercury (4079A)

Vapour Rectifier
4079A
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2V/560E
(4079A) Hot Cathode Mercury

Vapour Rectifier

4079A
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Ref.: 2V/561E
Half-Wave Mercury-
Vapour Rectifier

Code: 2V/561E

This rectifier is equivalent to, and replaces, the 4079A type,
which is now obsolete.

CATHODE.
Oxide-coated, shielded filament
Filament voltage 5 v
Nominal current 40 A
Minimum heating time (ambient temperature
>20°C) 1 min
MECHANICAL DATA.
Maximum overall length 539.8 mm
Maximum bulb diameter 133.4 mm
Base Special 2-pin (see drawing)
Top cap Special (see drawing)
Socket type 47/4022) <~
Net weight 1.9 kg
Shipping weight, approx. 134 kg
Shipping dimensions 20 X 20 x 36 in
MAXIMUM RATINGS. FILAMENT EXCITATION
In phase In quadrature
Maximum peak inverse voltage 20 20 (3%
Maximum peak anode current 20 40 A
Maximum average anode current 7.5 15 A
Maximum fault anode current 125 125 A
Maximum duration of fault anode
current 0.1 0.1 sec
Maximum voltage drop 15 15 \'
Maximum condensed mercury
temperature range 15 to 60 15 to 60 °C

The above ratings apply to operation with a choke input filter and
a supply frequency of 50 c/s.

September 1956 2V/561E—1
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Ref.: 2V/561E
Half-Wave Mercury-
Vapour Rectifier

Code: 2V/561E

CATHODE HEATING TIME.

Ambient
Temperature 10 to 20°C 20°C and above
Minimum
pre-heating 2 minutes 1 minute
period

MAXIMUM PEAK INVERSE VOLTAGE RATINGS AND
CONDENSED MERCURY-VAPOUR TEMPERATURES.

Natural
Ventilation| 15 to 45°C | 15 to 35°C —_— —_
Forced
Ventilation| 15 to 60°C | 15 to 50°C | 15 to 45°C |15 to 40°C«
Peak Less 7000 10000 Greater
Inverse than to to than
Voltage 7000 V 10000 V 12500 V 12500 V

After shipment or transit the valve must be pre-heated for not
less than 30 minutes before any anode voltage is applied, so that the
mercury may be distributed correctly.

The temperature limits given under ‘*‘ Natural Ventilation ’

are

only valid for unrestricted natural ventilation. Forced air cooling is
recommended and is required for operation up to the limit of
condensed mercury temperature.

Before putting a valve of this type into service it is recommended
that reference be made to the General Information section K in the
front of the valve handbook.

September 1956
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Ref.: 2V/561E

Half-Wave Mercury-
Yapour Rectifier

Code: 2V/561E

TYPICAL OPERATING CONDITIONS.

Maximum Maximum Maximum
Circuit No. of | A.C. Input | D.C. Output| D.C. Output
Valves Voltage Voltage Current
(r.m.s.) (Volts) (Amperes)
Single-Phase 7000 6300 12.5% «-
Fuli Wave 2
Circuit No. 1 7000 6300 25t <«
Single-Phase 14000 12600 12.5% «
Full Wave Bridge| 4
Circuit No. 2 14000 12600 257 <«
Three-Phase 8150 9550 18.75%«
Half Wave 3
Circuit No. 3 8150 9550 37.5¢ <«
Three-Phase 8150 9550 37.5% «
Double Y Parallel| 6
Circuit No. 4 8150 9550 751 <«
Three-Phase 8150 19100 18.75%«
Full Wave 3
Circuit No. 5 8150 19100 37.5% «

* Filament excitation in phase with anode.
1 Filament excitation in quadrature with anode.
The above, tables suitable circuits for this rectifier, and shows the

safe maximum input and output conditions. The values are based on
sine wave input and the use of a suitable choke input filter.

This rectifier being directly heated, it is recommended that the
output circuit be taken from the mid-point of the filament supply
transformer.

For details of the circuits referred to see sheet K—8 in the intro-
duction to this handbook.

September 1956 2V/561E—3



Ref.: 2V/561E
Half-Wave Mercury-
Vapour Rectifier

Code: 2V/561E
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2V/590E
Hot Cathode Mercury  (4080A)

Vapour Rectifier

4080A
CATHODE.
Oxide-coated shielded filament
Voltage 5 v
Nominal current 100 A
DIMENSIONS.
Maximum overall length 685 mm.
Maximum bulb diameter 266 mm.
Net weight 4 kg.
Base. Special 3 pin. See Drawing.
Top Cap. Special. See Drawing.

MAXIMUM RATINGS.
Maximum peak inverse voltage 16,000 \'
Maximum peak anode current S0 A
Maximum average anode current 20 A
Condensed mercury temperature
range with forced air cooling 15° C. to 60° C.
maximum

The above ratings apply to operation with choke input
filter and a supply frequency of 50 ¢/s.

MAXIMUM PEAK INVERSE VOLTAGE
RATINGS.

Natural 15°C.to | I5°C. to _ —_
Ventilation 45° C. 35° C.

Forced I5°C.to | I5°C.to | I5°C.to | 15°C. to
Ventilation 60° C. 50° C. 40° C, 35° C.

Peak inverse Less than | 7,500 V to |10,000 V to; Greater than
voltage 7,500 V | 10,000 V | 12,500 V 12,500 V

August 1945 2V/590E—|



2V/590E
(4080A) Hot Cathode Mercury

Vapour Rectifier
4080A

TYPICAL OPERATING CONDITIONS
(for ideal choke-input filter).

Circuit  No. of Maximum D.C. Maximum D.C.

No. Valves  Output Volts  Output Current
2 2 5,000V 31A
3 4 10,000 V 3IA
4 3 7,500 V 38 A
5 6 7,500 V 76 A
6 6 15,000 V 47 A

This rectifier being directly heated, the output circuit
must be connected to the mid-point of the filament
transformer secondary.

CATHODE HEATING TIME.

Ambient Tempera- | 15°to 20° C. [20°C. and above
ture

Min. pre-heating 30 min. 10 min.
period

After shipment or transit the valve must be pre-heated
not less than 30 minutes before any anode voltage is
applied sothat the mercury may be distributed correctly.

Temperature limits given under ** Natural Ventilation ”
are only valid for unrestricted natural ventilation, forced
air blast being required for operation up to the maximum
condensed mercury temperature limit.

NOTE.—Before putting a valve of this type into service
it is recommended that reference be made to the General
Information Sheet K.

August 1945 2V[590E—2



2V/590E
Hot Cathode Mercury (4080A)
@ Vapour Rectifier

4080A
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2V/590E
(4080A) Hot Cathode Mercury

Vapour Rectifier
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3A/101-B

—Srandard Valves—

VALVE TYPE 3A/I0I1-B

(Previously coded VLS.350 valve).

TRIODE.
SPECIFICATION.

Cathode.

Indirectly heated oxide coated. o'

Constant current type. ) ‘
Base.

Standard British 5-pin.
Dimensions. |

Maximum overall length 43" (11-4 cms.) 472 MAX.

Bulb diameter 1:9” (49 cms.)

Net weight 0-11 [b. (50 gms.)
Constants.

Heater current 1-0 amps.

Nominal heater voltage 4.5 volts
*Impedance 5,700 ohms.
* Amplification factor 5-8 G H
*Mutual conductance 1-0 mA per volt

Anode—grid capacity 42 puF.

Grid-cathode capacity 42 uuF. A

Cc

Anode—cathode capacity 4-4 uuF.

* gt Vp = 130 volts, Vg = —9 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 200 volts
Maximum anode dissipation 5 watts
W.3A/101-B.1

Tentative data March, 1939



—Srandard Valves—
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—Srandard Valves—

3A/101-B
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3A/102-B

—Srandard Valves—

VALVE TYPE 3A/102-B

(Previously coded VLS.407 valve).

TRIODE.
SPECIFICATION.
]
1% -
MAX.
Cathode. q
Indirectly heated oxide coated. . 4
Constant current type. -
Base.
Small British 5 pin.
Anode connected to top cap type B.
Dimensions. 3% MAX
Max. overall length 33" (9-8 cms.) '
Max. bulb diameter 11" (32 cms.)
Constants.
Heater current }-0 amp.
Nominal heater voltage 2.1 volts ﬂ ﬂ
*Amplification factor 30 K .
*Mutual conductance 0-5 mA. per volt
*Impedance 60,000 ohms LANK
Grid-anode capacity -7 uuF.
Grid—cathode capacity I-5 uuF. H
Anode—cathode capacity 39 uuF.
c
* at Vp = 130 volts, lp = 0-75 mA.
A
LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 190 volts
Maximum direct anode current -5 mA.
W.3A/102-B.1

Tentative data March, 1939



3A/102-B

—Srandard Valves—

TYPICAL OPERATING CONDITIONS.

ENGLAND

Anode Grid Anode Load Output Total harmonic
voltage Bias Current Resistance voltage distortion in
db below
volts volts mA, ohms peak volts fundamental

130 -2 1-0 80,000 27 35
160,000 38 32

240,000 41 31

130 —I 1-7 50,000 15 34
100,000 20 31

150,000 23 32

160 —3 0-9 80,000 40 36
160,000 57 32

240,000 62 32

160 —1 2-3 40,000 15 33
80,000 21 32

120,000 24 31

190 —3 1-4 50,000 42 36
100,000 63 32

150,000 68 31

190 —2 2 40,000 30 33
80,000 43 31

120,000 48 32

PRINTED IN




3A/102-B

—Srandard Valves—
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—Srandard Valves—

VALVE TYPE 3A/105-B

LOW NOISE TRIODE,

3A/105-B

”
-9 MAX

G
SPECIFICATION.
3
Cathode.
Indirectly heated oxide coated.
Constant voltage type.
M
Base.
British small 4-pin.
Grid connected to top cap type B.
Dimensions.
Maximum overall length 3-9” (9-9 cms.)
Maximum diameter I-1” (2-8 cms.)
Constants.
Heater voltage 13 volts
Heater current 0-19 amps.
*Amplification factor 40
*Impedance 19,000 ohms —X
*Mutual conductance 2:-1 mA. per volt
Grid-anode capacity -5 puF.

Grid—cathode capacity 24 uuF.
Anode-cathode capacity  4-5 uuF.

* gt Vp = 130 volts, Vg1 =—1-5 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 250 volts

Maximum anode dissipation 2-5 watts

Maximum direct anode current I5 mA.
W.3A/105-B.1

Tentative data

April 1939



3A/105-B

—Srandard Valves—

TYPICAL OPERATING CONDITIONS.

Anode Grid Load Resistance Output Total
Voltage Bias Harmonics
Volts Volts Ohms mW,
130 —I 9,000 3 26
150 —I-5 11,000 3 29
200 —2 14,000 S 30
200 —2 14,000 I5 25
250 —2-5 18,000 5 32
250 —25 18,000 30 27
20
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3A/107TA
Repeater Triode 3A/l078

3A/107A
3A/107B
(3A/107A is for replacement purposes only)

CATHODE.

Oxide-coated filament

Current 0.25 A

Nominal voltage 4 v
RATING.

Amplification factor /' Measured at Va 130V 7

Impedance V¢,-8V, [§0.25AD.C. 5,500 ohms
DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 4.7 pF

Grid to filament 6.2 pF

Anode to filament 2.1 pF
BASE.

3A/I07A American 4-pin bayonet

3A/107B Standard S-pin British
DIMENSIONS.

Maximum overall length

3AJI07A 116 mm.

3A/107B 118 mm.

Maximum bulb diameter 46 mm.

Net weight 44 g
MAXIMUM RATINGS.

Maximum direct anode voltage 190 \

46ae .
1 l
l_&_:uMA!DIA
116m PR MAX, HB!IMAX
I | L
cao. FILAMENT, F]kf_iNLEE?QFT FILAMENT
anoot \-@
! ANODE 'GRID

May 1947 3A/107A-B—1
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3A/108A

-
Repeater Triode 3A/iose
3A/108A
3A/108B
(3A/108A is for replacement purposes only)

CATHODE.

Oxide-coated filament

Current 0.25 A

Nominal voltage 2 \'
RATING.

Amplification factor\ Measured at Va 130V 30

Impedance Vg,-1.5V,11 0.25AD.C.1 50,000  ohms
DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 5.0 pF

Grid to filament 5.0 pF

Anode to filament 25 pF
BASE.

3A/108A American 4-pin bayonet

3A/108B Standard 5-pin British
DIMENSIONS.

Maximum overall length

3A/108A Hé mm.
3A/108B 118 mm.

Maximum bulb diameter 46 mm.

Net weight 44 g
MAXIMUM RATINGS.

Maximum direct anode voltage 190 v

Abw o MAX DIA,
fHes et 18 mMAX
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1
[N nuunﬁ.
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3A/108B

3A/108A

A8 Repeater Triode
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3A/109A

.
Repeater Triode 3anos
3A/109A
3A/109B
(3A/109A is for replacement purposes only)
CATHODE.
Oxide-coated filament
Current 0.25 A
Nominal voltage 4 \
RATING.
Amplification factor) Measured at Va 130V 6
Impedance Vg:-8V, s 0.25A D.C. 1 2,000 ohms
DIRECT INTER-ELECTRODE CAPACITIES.
Grid to anode 9.0 pF
Grid to filament 6.0 pF
Anode to filament 3.6 pF
BASE.
3A/109A American 4-pin bayonet
3A/109B Standard 5-pin British
DIMENSIONS.
Maximum overall length
3AJI09A 116 mm.
3A/1098 18 mm.
Maximum bulb diameter 46 mm.
Net weight 44 g.
MAXIMUM RATINGS.
Maximum direct anode voltage 190 v
462nMAX,
T
ﬁ:uMAlﬂlA.
HEmmMAL. 118 amMAX
cRrio. FILAMENT ?{‘[_ﬁ'&ﬁ% FILAMENY
oot
ANODE GRID

May 1947 3A/109A-B—1
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3A/110A
Repeater Triode 3A/lios

3A/110A
3A/1l0B
(3A/110A is for replacement purposes only)
CATHODE.
Oxide-coated filament
Current 0.25 A
Nominal voltage 4.0 A
RATING.
Amplification factor| Measured at Va 130V 12
Impedance Vgi1-4.5V, l§ 0.25A D.C. 5,500 ohms
DIRECT INTER-ELECTRODE CAPACITIES.
Grid to anode 9.7 pF
Grid to filament 6.5 pF
Anode to filament 2.5 pF
BASE.

3A/110A American 4-pin bayonet
3A/110B Standard 5-pin British

DIMENSIONS.
Maximum overall length
3A/110A 116 mm.
3A/110B 18 mm.
Maximum bulb diameter 46 mm.
Net weight 44 g-
MAXIMUM RATINGS.
Maximum direct anode voltage 190 v

A6 MAX, ‘

116~ mMAX, 118 mMAX
S it PANEOF ;
cRiD / FILAMENT. FIUAMERNT FILAMENT
anooE
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3A/141A

Repeater Triode
3A/14IA
Replaces 410ID

(3A/I41AY is the 3A/I4]1A tested to special
limits for replacement purposes only.)

CATHODE.

Oxide-coated filament

Current 1.0 A

Nominal voltage 4.5 v
RATING.

Amplification factor | Measured at Va 130V 6

Impedance } Vgl—9V} 6,000 (]
DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 8.1 pF

Grid to filament 6.4 pF

Anode to filament 5.6 pF
DIMENSIONS.

Maximum overali length 118 mm,

Maximum bulb diameter 46 mm.

Base : American medium 4-pin

bayonet

Net weight 60 g
MAXIMUM RATINGS.

Maximum direct anode voltage 190 v

Maximum direct anode current 12 mA

April 1946 3A/141A—I



3A/141A

Repeater Triode

3A/141A
Replaces 4101D
(3A/I41AY is the 3A/I4|A tested to special

ts for replacement purposes only.)
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3A/141A
Repeater Triode
3A/141A
Replaces 4101D

(3A/I4IAY il th- 3A/I4IA tested to special
for rep purposes only.)
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3A/141A

Repeater Triode
3A/141A
Replaces 4101D

(JA/HIAY is the 3A/ I4IA tested to specia
purposes only.) |

i 46 m.m.DIA

118 m.m. MAX.

FiLAMENT.

April 1946 3A/141A—4



Repeater Triode
3A/142A
Replaces 4102D

(3A/142AY is the 3A/I142A tested to special
limits for replacement purposes only)

3A/142A

CATHODE.
Oxide-coated filament
Current 1.0
Nominal voltage 4.5
RATING.
Amplification factor Measured at 30
Impedance Val30V, Vg —I1.5V { 60,000

DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 7.6
Grid to filament 5.5
Anode to filament 5.0
DIMENSIONS.

Maximum overall length 118
Maximum bulb diameter 46
Base American medium 4 pin bayonet

Net weight 60

MAXIMUM RATINGS.

Maximum direct anode voltage 190
Maximum direct anode current 1.5
April 1946

3A/142A—1



3A/142A
Repeater Triode
3A/192A
Replaces 4102D

(3A/142AY is the 3A/142A tested to special
limits for replacement purposes only)

TYPICAL OPERATING CONDITIONS.

Anode | Grid | Anode |Amplifi-| Anode | Load | Output| Second
voltage| Bias |current| cation | resis- | resis- | voltage| har-
factor | tance | tance monic
milli- peak

volts | volts | amps ohmsra; R volts db
130 | —2.01 0.36 | 29.4 80,000 | R=ra 27 20
R=3ra| 38 24

R=5ra] 4l 25

130 | —I1.5| 0.58 | 29.8 [63,000 | R==ra | 20 26
R=3ra} 30 31

R=>5ra| 34 33

130 | —1.0| 0.85 30.1 |53,000 | R=ra 15 33
R=3ral 20 39

R=>5ra| 23 40

160 | —3.0 ! 034 | 292 |81,000 | R=ra | 40 18
R=3ra| 57 2]

R=5ra| 62 22

160 | —2.0 | 0.80 29.9 54,000 | R=ra | 28 27
R=3ra, 42 33

R=5ra} 45 34

160 | —1.0 | 1.45 30.3 42,000 | R=ra I5 38
R=3ra| 2I 43

R=5ra| 24 48

190* | —3.0 ' 0.83 29.8 |54,000 | R=ra | 42 23
R=3ra] 63 28

R=>5ral 68 30

190* | —2.0! 1.46 | 302 |43,000 | R=ra | 30 k]|
R=3ra} 43 38

R=5ra] 48 41

* Maximum operating conditions.

April 1946 3A/1492A—2



3A/142A
Repeater Triode
3A/142A
Replaces 4102D

(3A/142AY is the 3A 142A tested to special
limits for replacement purposes only)
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3A/192A

Repeater Triode

3A/192A

Replaces 4102D

(3A/I42AfY is th? 3A/142A tested to special
ts for rep

purposes only)

46 mm. DIA.

118 mm. MAX.

anooE \g.?(
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CRID

FILAMENT

April 1946
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3A/142A—4



Repeater Triode

3A/144A
Replaces 4104D

3A '144AY is the JA/I44A tested to special

limits for replacement purposes only

3A/144A

CATHODE.
Oxide-coated filament
Current
Nominal voltage

RATING.

1.0
4.5

Amplification factor} MeasuredatVa [30V 2.3

Impedance

Vg,—20V [ 20,000

DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode
Grid to filament
Anode to filament

DIMENSIONS.
Maximum overall length
Maximum bulb diameter
Base : American medium 4 pin bayonet
Net weight

MAXIMUM RATINGS.
Maximum direct anode voltage
Maximum direct anode current
Maximum anode dissipation

April 1946

6.8
5.8
5.5

18

60

190
60

3A/144A—1



3A/144A

Repeater Triode
3A/144A
Replaces 4104D

3A /|44AY is the 3A/I44A tested to special
limits for repl. purposes only

TYPICAL OPERATING CONDITIONS.

2nd
Anode Grid Anode | Anode Load Harmonic
voltage | bias | current| resis- | imped- | Output | db below
tance ance funda-
volts volts mA - chms chms watts mental
130 —I5 313 1,900 1,900 .090 27.6

3,800 .078 284
5,700 .065 26.6

130 —20 252 2,000 2,000 .135 25
4,000 126 28.2
6,000 .103 28.4
130 —25 20.5 2,100 2,100 .190 25.6
4.200 167 28.2

6,300 .145 30
160 —25 35 1,900 1,900 .230 27.8
3,800 477 3.4
| 5,700 170 33.2
160 —30 29 | 1,900 1,900 .300 26.2

3,80C .284 27.2
5,700 .236 30.2

_T,____._....__.,-q.,)
\
118 mm MAX \

46 mm DIAL

FILAMENT

April 1946 ' 3A/144A—2



3A/144A

Repeater Triode
3A/144A
Replaces 4104D

3A/144AY is the 3A/I44A tested to special
limlits for replacement purposes only
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3A/146)

Grounded Grid

Triode
3A/146) (CV53)

This is a special triode for UHF operation designed primarily for
use as an amplifier at frequencies between 50 and 450 Mc/s. It will
operate as an efficient amplifier up to 350 Mc/s with tuning coil and
condenser circuits. At higher frequencies, up to 450 Mc/s, coaxial
line resonators will be necessary.

CATHODE.
Indirectly-heated oxide-coated. The cathode is strapped inside
the glass bulb to one heater lead.

Voltage 4.0 \
Nominal current 0.65 A
RATING.

Mutual conductance § Auto-bias resistance 5 mA/V

Amplification factor [ Measured at Va250V 100
150 ohms

DIRECT INTER-ELECTRODE CAPACITIES.

Anode to grid Measured with an 1.6 pF
Anode to cathode earthed shield 0.035 pF

Grid to cathode around the buib 4.0 pF
DIMENSIONS.

Maximum overall length 82.55 mm.

Maximum diameter of disc 51.3 mm.

Maximum bulb diameter 315 mm.

Net weight 24 g
MAXIMUM RATING.

Maximum direct anode voltage 350 v

Maximum anode dissipation 2 w
MOUNTING.

The valve may be mounted by means of the grid disc. Spade
tags are attached to the heater leads, one of which, that connected
to the cathode, is painted red.

Tentative data
May 1947 3A/146)1—1



3A/146)

Grounded Grid

Triode
3A/146) (CV53)

TYPICAL OPERATION
Amplifier for frequencies of 250 to 300 Mc/s

The valve is mounted in a screening box so that the
grid disc is integral with the screening system and the
input circuit well shielded from the output circuit.
The anode resonant circuit must be a high quality coll
condenser unit and is mutually coupled to the output by
a coupling coil the position of which may be varied to
increase or decrease the coupling and hence vary the load
transferred to the anode circuit. By increasing the
coupling the band width is widened.

The cathode circuit consists of two similar coils—one
in the heater lead and one in the heater and cathode lead
—tuned by a condenser. The coils are decoupled for
H.F by small condensers at the end remote from the
valve, The input is tapped on the coil in the cathode
lead to match the input impedance to that of the facing
impedance, i.e., aerial or preceding valve.

With care given to the design of the tuned circuit, and
stray capacities kept at a minimum,acompactand efficient
amplifier may be built for frequencies up to 350 Mc/s
with a stage gain of 16 db over a band width of 1.5 Mc¢/s ;
or 13 db may be obtained for a band width of 4 Mc/s.

Tentative data
May 1947 3A/146)—2



3A/146)

Grounded Grid
@ Triode

3A/146) (CV53)

50—300 Mc/s AMPLIFIER.

e

OUTPUT

3A/146J

%

Tentative data
May 1947 3A/146) -3



3A/146)

Grounded Grid

Triode
3A/146) (CV53)

S51-3mm. MAX DIA.

I'5 mmDIA,
MAX.
643 mm. DIAMAX. | i i
ANODE. ‘r
‘ 2198 mm.MAX
r 1
'{—“‘ 82-55mm,
25 mm. MAX.

€3-5 mm. MAX. \ /

SPADE ON CATHODE

I LEAD PAINTED RED.

Tentative data
May 1947 3A/146)—4



3A/147)

Grounded Grid

Oscillator Triode
3A/147) (CV82)

This_valve is intended primarily as an oscillator at frequencies
up to 750 Mc/s. In this range outputs between | and 2 watts are
readily obtainable.

CATHODE.

Indirectly heated oxide-coated. The cathode is strapped inside
the glass bulb to one heater lead.

Voltage 4 v

Nominal current 0.7 A
RATING.

Amplification factor f Measured at Va250V 35

Mutual conductance \_ Vg,—3 6 mA/V
DIRECT INTER-ELECTRODE CAPACITIES.

Anode to grid (Measured with an 1.4 pF

Anode to cathode earthed shield 0.4 pF

Grid to cathode around the bulb 4.2 pF
DIMENSIONS.

Maximum overall length 82.55 mm.

Maximum disc diameter 51.3 mm.

Maximum bulb diameter 31.5 mm.

Maximum disc thickness 0.25 mm.

Net weight 24 g
MOUNTING.

The valve is designed to mount by means of the grid disc between
coaxial lines. Spade tags are attached to the heater leads one of
which, that connected to the cathode, is painted red.

MAXIMUM RATINGS.

Maximum direct anode voltage 350 v
Maximum direct anode current 28 mA
Maximum anode dissipation 6 w
Maximum grid dissipation 0.5 w

Tentative data
November 1945 3A/1471—1



3A/147)
Grounded Grid

Oscillator Triode
3A/147) (CV82)

TYPICAL OPERATION
Oscillator at 550 to 650 Mc/s.

A convenient oscillator circuit takes the form of that shown in
the accompanying sketch, the anode resonator being the only
variable and the cathode being choked back by either the inductance
of its own leads or small chokes. Using this circuit, an output of
from 1 to 2 watts at an efficiency varying between 13 and 26 per cent.
has been obtained over the above frequency band. The curve below
indicates the variation of efficiency and output with frequency over
the range.

650 Mc/s is the highest frequency obtainable with a closed
resonator owing to physical limitations, i.e., the length and diameter
of the anode lead. Higher frequencies can be obtained with an
open line. The highest frequency at which the valve will oscillate is
about 850 Mc/s. Appreciable power has been obtained at
frequencies as high as 750 Mc/s.

NOTE : The internal diameter of the outer conductor of any coaxial
line system employed with this valve should not be less
than 1.38 inches if possible damage to the grid disc seal is
to be avoided.

30%
[ TTTTT T Il
3A/14 7J OUTPUT POWER & EFFICIENGY v FREQUENCY
[
>
20% EFFICIENCY | 4T | o
el 2
> = 3
E S
z -1 | OUTPUT POWER -
) L~ o
2 10% o
' P
w —~
z
3
&
650 600 550 500
FREQUENCY (Mc/s)

Tentative data
November 1945 3A/1471—-2



3A/147)

Grounded Grid

Oscillator Triode
3A/147) (CV82)

SOLDERED,

JA/147J.VALVE .

HEATER DECOUPLING
CONDENSERS 50 ¢F

HEATER LEAD.

HEATER GHOKE i

ASPROXI 13 TURNS — R SPRINC.

24 SWG. TWC. {

WOUND AT 10 T

ON %'DIA: EBONITE
FORMER.

POLY_SYSTOFLEX
COVERED LEADS.

CLAMPING RING
(COPPER).

Tentative data
November (945 3A/1471—3



3A/147)
Grounded Grid

Oscillator Triode @

3A/147) (CV82)

!

- S51-3mm. LAX. DIA.

31-Smm.DIA,
MAX
&43mm. CIA.MAX, | | _i
ANODE.
21-98eMAX
0° 28mm. 82-85mm
MAX.

63- 5mm. MAX, \ /

8_% SPADE ON CATHODE
LEAD PAINTED RED.

Tentative data
November 1945 3A/147)—4




3A/148)
Grounded Grid

Triode
3A/148) (CV88)

This is a special triode for UHF operation designed primarily
for use at 600 Mc/s. The grid being operated at ground potential
and the feedback capacity low, the input is well shielded from the
output. It differs from the 3A/145) in heater voitage, 6.3 V instead
of 4V, and the heater and cathode are brought out to a concentric
thimble suitable for direct attachment to a concentric resonator.
Used in a pre-amplifier, improvements of the order of [2 to 15 db
resulted in the signal to noise ratio performance of UHF receivers,
an improvement of 4 to 5 db over the 3A/145).

CATHODE.
indirectly heated oxide-coated. The cathode is strapped inter-

nally to one heater lead.

Voltage 6.3 A4

Nominal current 0.4 A
RATING.

Amplification factor [:I::f:;i: T':s\'/satzai%: 100

Mutual conductance L : ! > 5 mA/V
DIRECT INTER-ELECTRODE CAPACITIES.

Anode to grid (Measured with an I.5 pF

Anode to cathode <{ earthed shield 0.035 pF

Grid to cathode {_ aroundthebulb | 4.0 pF
DIMENSIONS.

Maximum overall length 80.9 mm.

Maximum diameter over disc 51.3 mm.

Maximum bulb diameter 31.5 mm.

Nominal disc thickness 0.25 mm.

Net weight 30 g.
MOUNTING.

The valve is designed to mount by means of the grid disc between
coaxial lines.

MAXIMUM RATINGS.

Maximum direct anode voltage 350 v
Maximum anode dissipation 2 w
With adequate cooling the anode dissipation

may be increased to 3 w

Tentative data
October 1945 3A/148)—1



3A/148)
Grounded Grid

Triode
3A/148) (CV88)

TYPICAL OPERATING CONDITIONS

A suitable amplifier for 600 Mc/s operation is shown in
the accompanying sketch.

The valve is mounted between two coaxial lines, suitable
blocking condensers being inserted to isolate the D.C.
potentials.

The inherent negative feedback limits possible gain,
but together with the marked reduction of impedances
common to both circuits, makes for greater stability.
The impedance of the ouput circuit must be high with the
result that the tuning adjustment is critical. The input
impedance, however, is normally low, no tuning or
coupling adjustment being necessary for fixed frequency
working.

The output coupling controls the band width ; 2 to 6
Mc/s has been obtained in practice. The anode load and
gain of the valve may be varied by the output coupling ;
this has the advantage that it may be pre-set.

The grid is auto-biased through 150 ohms in parallel
with the 0.01uF.

In this design of circuit the frame of the amplifier is at
ground potential, it is therefore necessary to insert a
capacity in series with the centre conductor of the anode
resonator since this is at anode potential. The cathode is
coupled to the input resonator by the capacity of the
cathode and heater leads to the centre conductor.

Input is fed to the adjustable tapping on the input
resonator. Qutput power is taken from the slider on
the centre line of the anode resonator.

Tentative data
October 1945 3A/1481—2



3A/148)

Grounded Grid

Triode
3A/148) (CV88)
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Tentative data
October, 1945



3A/148)

Grounded Grid
Triode @
3A/148] (CV88)

31-5 mm. MAX.
DiA.

8'5 mm. MAX. DIA. , 9-5 mm.MAX.
FOR A MIN. OF

\:j—u

333mm.
} —d L-r- MAX.
25mm.

+

809 mm.
381 MAX,

°} lmm,

$1.3mm. MAX. DIA.

Tentative data
October 1945 3A/148)—4



3B/100-B

—Srandard Valves— ‘-

VALVE TYPE 3B/100-B

TRIODE.

SPECIFICATION.
Cathode.

Indirectly heated oxide coated.
Constant voltage type.

Base.
Standard British 5-pin.

Dimensions.
Maximum overall length 43" (11-9 cms.)
Bulb diameter 177" (45 cms.)
Net weight 0-11 ibs. (50 gms.)
Constants.
Heater voltage 4 volts
Heater current I-1 amps.
* Amplification factor K]
*Impedance 2,000 ohms.
*Mutual conductance 6:5 mA per volt
Grid-anode capacity 7-5 puF.
Grid-cathode capacity 10-3 uuF.
Anode-cathode capacity 4.8 puF.
* gt Vp = 200 Vg1 =—10 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 200 volts
Maximum direct anode current 50 mA.
Maximum anode dissipation 10 watts

W.3B/100-B.1
Tentative Data Feb. 1939



38/100-B

ae o — dard Valves—
Srandard Valves
TYPICAL OPERATING CONDITIONS.
Class A. AF Amplifier
Anode Grid Anode Load Power Total
Voitage Bias Current Resistance Output Harmonics
volts volts mA. ohms mW.
100 —4 23 8,000 10 38
100 —4 23 8,000 50 k]|
150 —6 40 10,000 50 35
150 —6 40 10,000 100 32
200 —10 40 10,000 50 37
200 —10 40 10,000 250 30
200
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3B/100-B
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38/101-B

—Srandard Valves—

VALVE TYPE 3B/101-B

TRIODE.

SPECIFICATION.

Cathode. ‘ 165 ™

Indirectly heated oxide coated. —

Constant voltage type. Z\

Base.
Standard British 5-pin.

Dimensions. i,
Maximum overall length 41" (10-8 cms.) 4 /4 MAX.
Bulb diameter 1-65" (42 cms.)
Net weight 0-11 ibs. (50 gms.)
Constants.
Heater voltage 4 volts
Nominal heater current  |-0 amps.
*Amplification factor 50
*Impedance 10,000 ohms G
*Mutual conductance 5-0 mA. per volt
Grid-anode capacity 5-3 puuF.
Grid-cathode capacity ~ 10-5 ppuF. H H
Anode-cathode capacity  7-5 puF.
* gt Vp = 200, Vg1 = —2 volts. c A

& METALLISING.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 200 volts
Maximum direct anode current 25 mA.

W.3B/101-B.1
Tentative data April 1939



38/101-B

—Srandard Valves—

TYPICAL OPERATING CONDITIONS.

Anode Grid Anode Load Power Total
Voltage Bias Current Resistance Output Harmonics
Volts Volts mA. Ohms mW. db.
100 —I 28 22,000 5 315
100 —I 2-8 22,000 10 31
150 —I-5 4.5 28,000 5 32
150 —I-5 4.5 28,000 20 27
200 —2 6-0 34,000 S 34
200 —2 60 34,000 20 29
200 —2 60 34,000 30 27
—_
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38/101-B

—Srandard Valves—
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3B/I51A

.
Triode
3B/ISIA

CATHODE.

Oxide-coated filament

Voltage 4.5 A

Nominal current 1.6 A
RATING.

Amplification factor [ measured at Va 250V 7

Impedance Vg,—15V {3500 2
DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 6.2 pF

Grid to filament 5 pF

Anode to filament 32 pF
DIMENSIONS.

Maximum overall fength 138 mm.

Maximum bulb diameter 46 mm.

Base—American medium 4 pin bayonet with offset pin

Net weight 60 g.
MAXIMUM RATINGS.

Maximum direct anode voltage 400 v

Maximum direct anode current 50 mA

Maximum anode dissipation 15 w

Maximum direct grid current 10 mA

Tentative data.
June 1946 3B/IS1A—I



3B/I5IA
Triode

3B/I51A

TYPICAL OPERATING CONDITIONS

Anode | Grid | Anode | Anode | Load | Power | Second
voltage | bias |current; Ampli- | Resis- | Resis- |Output| Har-
‘ ¢ fica- tance | tance monic
tion j ‘
volts . volts i mA | factor | ohms ohms | mw db
200 ' — 6 225 | 74 4,000 4,000 60 35
: ! " 8,000 55 | 40
250 ' —22 9 © 69 | 6,000 | 6,000 500 - 18
. ‘ ; 12,000 450 ¢ 22
: 18,000 380 | 26
250 i—Ii5 | 19 7.2 4,350 | 4,350 310 26
‘ ‘ . 8,700 280 | 30
250 - —10 275 7.4 3,800 : 3,800 180 33
: : 7,600 160 38
250 — 5 375 : 7.5 3,500 3,500 50 40
‘ ! i 7,000 45 43
300 —30 8 67 | 6700 | 6,700 800 15
‘ 1 13,400 720 20
19,100 600 24
300  —24 " 155 7.1 4,800 4,800 750 ¢ 20
! : 9,600 670 25
300 —I8 25 © 73 1 4,000 4,000 540 27
: | : 8,000 480 31
350 . —225 29 . 7.3 | 3,800 3,800 875 26
i 7,600 800 30
375 | —30 . 22 7.0 4300 ¢ 4,300 1,300 20
1 1 ; 8,600 1,200 ; 26
*300 | —10 | 4l . 74 | 3,350 3,350 200 ¢ 37
‘ 3 6,700 180 * 4]
*350 —20 . 34 - 73 . 3,600 3,600 750 28
7,200 675 32
*375 | —24 | 32 73 | 3,650 3,650 1,000 | 26
‘ ! 7,300 900 30
*400 '—29 . 30 .72 3,800 3,800 1,400 | 23

7,600 1,300 . 28

* Maximum operating conditions.

June 1946 3B/151A—2
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3B/I51A

Triode @
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38/200-B

—Srandard Valves—

VALVE TYPE 3B/200-B

(Previously coded VLS.417-B valve).

TRIODE.

SPECIFICATION.
Cathode.
Oxide coated filament.
Constant voltage type.

Base.
Standard British 4 pin.

Dimensions.

Max. Overall length 6%" (163 cms.)

Bulb diameter 24" (65 cms.) & Temx.
Net weight 21b. (170 gms.)
Constants.
Filament voltage 6 volts
Nominal filament current I-1 amps.
*Amplification factor 25
*Mutual conductance 5 mA.pervolt 4
*Impedance 5,000 ohms.
Grid-anode capacity 9-9 uuF. PLANE OF A
Grid-filament capacity 7-5 puF.
Anode-filament capacity 5-7 puF.
* at Vp = 400 volts, Ip = 50 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 600 volts
Maximum anode dissipation 20 watts
Maximum direct anode current 135 mA.
Maximum frequency for above ratings 2 Mc.
Maximum direct anode voltage for frequency of 10 Mc. 500 volts

W.3B /200-B. |

Tentative data

March, 1939



3B,/200-B

—Srandard Valves—

TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
For balanced 2 valve circuit.

Direct anode voltage 600 volts
Direct anode current per valve—zero signal 12 mA.
maximum signal 64 mA.
Grid bias —17 volts
Load resistance—anode to anode 9,000 ohms
Peak A.F. grid to grid voltage 110 volts
Anode dissipation 17 watts
Power output—2 valves 40 watts
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony. Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 600 450 600 volts
Direct anode current 50 67 75 mA.
Control grid bias —20 —35 —50 to
—75 volts
Anode dissipation 20 10 15 watts
Carrier output 10 20 30 watts
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3B/252B

. 49033L
Triode (a053L)
4033L
CATHODE.
Indirectly heated oxide-coated.
Heater voltage 6 \'
Nominal current 1.4 A
RATING.
es Measured
Amplification factor1 15
at Va 400 V{ 1,670 ohms

Impedance V,—20 V

DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode
Grid to cathode
Anode to cathode

DIMENSIONS.
Maximum overall length
Maximum buib diameter
Base : Standard 5 pin British
Net weight

MAXIMUM RATINGS.

Maximum direct anode voltage

Maximum direct anode current

Maximum anode dissipation

Maximum direct grid current

Maximum frequency for above
ratings

Tentative Data
September, 1945
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3B/252B

(“o33L) Triode

4033L

TYPICAL OPERATION
AUDIO FREQUENCY

Class B Power Amplifier and Modulator
(For balanced 2-valve circuit).

Direct anode voltage 600 600 V
Grid bias —55 55V
Direct anode current per valve

—zero signal 17 17 mA
Direct anode current per valve

—maximum signal 82 71 mA
Load resistance—anode to anode 6,800 6,800 ohms
Peak A.F. Grid to grid voitage 132 12v
*Direct grid current per valve 7 1.5 mA
OQutput 48 40 W
Distortion 9% 5%

RADIO FREQUENCY

Class C Power Amplifier or Oscillator

unmodulated.
Direct anode voltage 600 \%
Grid bias —65 \
Direct anode current 120 mA
Peak R.F. grid voltage 140 \'
*Direct grid current 20 mA
Power output 55 A4

*Subject to wide variation depending upon the impedance
of the load circuit.

Tentative Data
September, 1945 3B/252B—2
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3B/252B
(4033L) Triode

4033L

56 mm. |
MAX:

|25mm,M AX

GRID CATHODE
Tentative Data

September, 1945 3B/252B—4



3B/401}

' Double-disc-seal
@’ U.H.F. Triode

3B/401) (CVI127)

CATHODE.

Thoriated tungsten filament

Voltage 6.3 v

Nominal current 2.0 A

Peak emission 0.75 A
RATING.

Amplification factor Measured at ( ¢

} Va 800V {

Impedance ]a40 mA \ 2000 Q
DIRECT INTER-ELECTRODE CAPACITIES.

Anode to grid 4 pF

Anode to filament 0.2 pF

Grid to filament 5 pF
DIMENSIONS.

Overall length 130 mm,

Maximum diameter 51.3 mm.

Base Special, see sketch

Net weight 92 g
MAXIMUM RATINGS.

Maximum direct anode voltage 1,000 \s

Maximum direct anode current 100 mA

Maximum anode dissipation when

mounted in apparatus providing
adequate heat radiation 40 W
Maximum direct grid current 15 mA

Tentative data
September, 1945 3B/401)—!



3B/401)
Double-disc-seal

U.H.F. Triode

3B/401] (CVi27)

TYPICAL OPERATION

Variable Wavelength Oscillator, 34cm. wavelength
upwards.

The anode/grid and filament/grid oscillatory circuits
consist of concentric lines; a common tube forms the
inner element of the anode/grid line and the outer
element of the grid/filament line. The anode is joined
via a condenser to the outer tube of the resonator
to hold the D.C. from the grid. Change of wavelength
is made by a sliding piston in the anode/grid line (See
A in sketch). The filament/grid line must be tuned to
match (See B in sketch).

The ends of the filament and the centre tap are all
connected through 100 pF capacitors to the centre
conductor, and leads are brought from the filament and
centre tap through the centre conductor for D.C.
connections.

R.F. power may be extracted by a pick-up loop inserted
into one of a series of holes in the outer element of the
anode/grid line. A suitable tapping point is selected to
match the output circuit.

Outputs of approximately 20 watts may be obtained at
wavelengths of 50 cm. upward, falling to approximately
6 watts at 34 cm. To obtain the highest frequencies
care must be taken to keep the anode/grid piston short.

Tentative data
September, 1945 3B/401)—2



3B/401)

Double-disc-seal
U.H.F. Triode

3B/401) (CVI27)

T
PISTON ‘B
27 APP.
PISTON ‘A’
VALVE H
TYPE
PR MICA
i S

VARIABLE FREQUENCY OSCILLATOR

Tentative data
September, 1945 3B/401)—3
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3B/401}
Double-disc-seal
U.H.F. Triode

3B/401) (CVI27)

3B/4014
5401-1

20

o

OUTPUT (WATTS)

T

36

40 60

WAVE LENGTH (CM.)
Tentative data
September, 1945 3B/4011—5




3B/401)

Double-disc-seal
U.H.F. Triode @
3B/401) (CVi27)
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T
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Tentative data
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3B/505E
R. F. Triode (4356A)

For Operation at full input
rating up to 100 Mc/s

4356A

CATHODE.

Thoriated tungsten filament

Voltage 5 \

Nominal current 5 A

Peak emission 2 A
RATING.

Amplification factor [ Measured at Va 500 V7 45

Impedance la 100 mA [ 12,000 Q

DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 225 pF
Grid to filament 4.0 pF
Anode to filament 0.9 pF
DIMENSIONS.
Maximum overall length 133 mm.
Maximum diameter 63.5 mm,
Base Special
Net weight 100 g-

MAXIMUM CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 1,500 \
Maximum direct anode current 120 mA
Maximum anode dissipation 50 w
Maximum direct grid current 35 mA
Maximum frequency for above ratings 100 Mc/s
Maximum anode voltage for maximum

frequency limit of 250 Mc/s 1,000 v

The valve should be operated in a vertical position and a free
circulation of air must be provided to ensure adequate cooling of
the bulb. This is of particular importance when two or more
valves are used.

Tentative data
January 1946 3B/S0S5E—I



3B/505E
(4356A) R. F. Triode

For Operation at full input

rating up to 100 Mc/s
4356A

TYPICAL OPERATING CONDITIONS.
RADIO FREQUENCY.

Class B Telephony. Modulated Carrier applied to Grid.
(Carrier conditions per valve for use with 1009}, modulation).

Direct anode voltage 1,500
Grid bias —30
Direct anode current 50
Peak R.F. grid voltage peak of
modulation cycle 145
Power output 25

v
A
mA

\'
\a4

Class C Power Amplifier. Anode subjected to modulation
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voitage 1,250
Grid bias —160
Direct anode current 100
Peak R.F. grid voltage 290
Power output 88

V max.
v

mA

v

w

Class C Power Amplifier or Oscillator, unmodulated.

Direct anode voltage 1,500
Grid bias —72
Direct anode current 100
Peak R.F. grid voltage 190
*Direct grid current 22.5
Power output 100

v

\

mA

\

mA
(approx.)
w

* Subject to wide variation depending upon the impedance of the

load circuit.

Tentative data
January 1946

3B/505E—2



3B/505E

(4356A)

Triode

R. F.
For Operation at full input

rating up to 100 Mc/s
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3B/505E
(4356A)

F. Triode

R.
For Operation at full
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3B/505E

R. F. Triode (4356A)

For Operation at full input
rating up to 100 Mc/s

4356A
8y S mm,. DIA. MAX.
]
ANODE rm
t
i
133 mm, MAX.
|
L 3
7
] R
CENTRE TAP
FILAMENT
AN

GRID

Tentative data !
January 1946 ! 3B/505E—5
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3B/850A

. (4242A)
Triode
42492A
CATHODE.
Thoriated tungsten filament.
Voltage 10 v
Nominal current 3.25 A
Peak emission 2 A
RATING.
Amplification factor | Measured at Va— 12.0
Impedance 1kV, Vg,~—55 V 3,000 ohms
DIRECT INTER-ELECTRODE CAPACITIES.
Grid to anode 13 pF
Grid to filament 6.5 pF
Anode to filament 4 pF
DIMENSIONS.
Overall length 204 mm,
Maximum diameter 59 mm,
Base Large 4-pin bayonet
Net weight 160 g.
MAXIMUM RATINGS.
Maximum direct anode voltage 1,250 \'4
Maximum direct anode current 150 mA
Maximum anode dissipation 85 w
Maximum direct grid current 50 mA
Maximum frequency for above rating 6 Mc/s
Maximum anode volitage for frequency of
30 Mc/s 600 v

NOTE.—This valve should be mounted so that the plane of the

filament is vertical.

August 1945

3B/850A—1



3B/850A

2428) Triode

292A

TYPICAL OPERATING CONDITIONS.
AUDIO FREQUENCY.
Class B. Amplifier or Modulator.
For balanced 2-valve circuits.

Direct anode voltage 1,250 1,000 vV
Anode current per valve zero signal 25 25 mA
Anode current per valve maximum signal 150 150 mA
Grid bias —95 —75V
Anode dissipation 64 56 W
Load resistance 9,600 8,000 ohms
Peak signal grid to grid 165 140 V
*Approximate grid driving power 4 2w
Maximum output 2 valves 245 185 W

RADIO FREQUENCY,
Class B. Telephony. Modulated Carrier applied to Grid.
(Carrier conditions per valve for use with 1009, modulation).
\

Direct anode voltage 1,250 1,000

Grid bias —100 —80V

Direct anode current 100 125 mA

*Direct grid current 2 1.5 mA
approx.

Peak R.F. grid voltage 12 105 V

Power output 41 40 W

Class C. Amplifier. Anode subjected to modulation.
(Carrier conditions per valve for use with 1009 modulation.}

Direct anode voltage 1,000V max. 750V
Grid bias —195 -—180 V
Direct anode current 150 150 mA
Peak R.F. grid voltage 295 285V
*Direct grid current 17 17 mA
approx.
Power output 110 80 W
Class C. Amplifier or Oscillator, Unmodulated.
Direct anode voltage 1,250 1,000 V
Grid bias —153 —133 Vv
Direct anode current 150 150 mA
Peak R.F. grid voltage 243 223V
*D.C. grid current 1.5 10 mA
approx.
Power output 140 108 W

* Subject to wide variation dependent upon the impedance of
the load circuit.

August 1945 3B/850A—2



3B/850A
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3B/850A

a8 Triode
a40A @

F——59mmMAX—

204mMAX

PLANE OF oo 1
FILAMENT. .

August 1945 3B/850A—4



3C/150-A

—Srandard Valves—

VALVE TYPE 3C/150-A

HIGH FREQUENCY TRIODE.

SPECIFICATION.
Cathode. 2, A
Thoriated tungsten filament. ——-—P v
Constant voltage type. T
Dimensions.
Maximum overall length 94" (25-2 cm.)
Bulb diameter 2.83” (7-2 cm.)
Net weight 07 Ibs. (320 gms.) . '
, 83 WX |
Base. 9'% b G
Large 4-pin bayonet. MAX.
Constants.
Filament voltage 10 volts L
Filament current 3-4 amps. 3
*Impedance 3,800 ohms. J}
*Amplification factor 18 1 U
*Mutual conductance 4.75 mA. per volt
Grid-anode capacity 7-3 puF. Fooss
Grid-filament capacity 8-6 uuF. ° {
Anode-filament capacity |- uuF. o ]
* at Vp = 1,000 volts, Ip = 150 mA. — 55"
LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 2,500 volts
Maximum anode dissipation 150 watts
Maximum direct anode current 200 mA.
Maximum RF grid current 10 amps.
Maximum frequency for above ratings 20 Mc.
Maximum anode voltage for frequency of 60 Mc. 2,000 volts
W.3C/150-A.1

Tentative data March 1939



3C/150-A

—Srandard Valves—

TYPICAL OPERATING CONDITIONS.

Class B Audio Frequency Amplifier and Modulator for Balanced
2-valve circuit

Direct anode voltage 2,000 2,500 2,500 volts
Grid bias —100 —130 —130 volts
Load resistance, anode to anode 11,200 16,000 16,000 ohms
Anode current per valve—zero signal 30 30 30 mA.
max. signal 190 160 180 mA.
Peak AF grid to grid voltage 420 410 460 volts
Max. signal driving power (approx.) 9 2:5 8 watts
Power output (approx.) 500 500 600 watts
Class B Telephony. RF. Power Amplifier
Direct anode voltage 2,000 2,500 volts
Grid bias —I1i0 —140 volts
Peak RF grid voltage 125 150 volts
Direct anode current 10 90 mA.
Direct grid current (approx.) 0-5 0 mA.
Anode dissipation 140 145 watts
Approx. driving power at peak of modulation 6 4 watts
Power output (approx.) 80 80 watts
Class C Telephony—Subject to anode modulation
Direct anode voltage 1,750 2,000 volts
Grid bias—total —300 —350 volts
fixed —75 —100 volts
grid resistor 7,500 12,500 ohms
Peak RF grid voltage 475 500 volts
Direct anode current 200 160 mA.
Anode input 350 320 watts
Direct grid current (approx.) 30 20 mA.
Anode dissipation 80 70 watts
Driving power (approx.) 14 9 watts
Power output (approx.) 270 250 watts
Max. frequency limit for above operation 30 30 Mc.

PRINTED IN
ENGLAND




3C/150-A

—Srandard Valves—

Class C Telegraphy—Unmodulated
Direct anode voltage 2,000 2,500 volts
Grid bias —250 —300 volts
Peak RF grid voltage 410 455 volts
Direct anode current 200 200 mA.
Direct grid current (approx.) 23 18 mA.
Anode dissipation 100 120 watts
Driving power (approx.) 9 8 watts
Output power (approx.) 300 380 watts
?
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3C/270A
Triode (4212€)

1212E
CATHODE.
Thoriated tungsten filament
Voltage 14 v
Nominal current 6.2 A
Peak emission 4.5 A
RATING.
Amplification factor Measured at 16
Impedance }Va 2,000V V ,-90V{ 1,900 ohms
DIRECT INTER-ELECTRODE CAPACITIES.
Grid to anode 19 pF
Grid to filament 14.8 pF
Anode to filament 8.5 pF
DIMENSIONS.
Overall length 352 mm.
Max. diameter 93 mm.
Base Giant 4-pin bayonet
Net weight 750 8.
MAXIMUM RATINGS.
Maximum direct anode voltage 3,000 A
Maximum direct anode current 350 mA
Maximum direct grid current 75 mA
Maximum anode dissipation 275 w
Maximum freq. for above ratings 1.5 Mc/s
Maximum anode voltage for frequency of
4.5 Mc/s 1,000 v

This valve may be supplied in either one of the four impedance
groups :
Group 1. la 110-129 mA
2. 13 130-148 mA { Measured at V, |,500V
3. la 149-167 mA Vg —68V
4. la 168185 mA
It is recommended that the valve be operated in a vertical position.
When operated horizontally the plane of the filament must be

vertical. Free circulation of air must be provided to ensure
adequate cooling of the glass during operation,

July 1945 3C/270A—1



3C/270A

“212E) Triode @@

4212E \Z O~

TYPICAL OPERATING CONDITIONS
AUDIO FREQUENCY

Class A Power Amplifier or Meodulator.

Direct anode voltage 1,500 1,250 V
Grid bias —57 —40V
Direct anode current 0.170 0.200 A
Load resistance 5,000 3,000 @
Undistorted output 50 40 W
approx.

Class B Power Amplifier or Modulator.
(For balanced 2-valve operation.)

Direct anode voltage 2,500 1,500 v
Grid bias —145 —80 V
Direct anode current per valve—zero
signal 50 60 mA
Direct anode current per valve max.
signal 300 350 mA
Peak A.F. grid to grid drive voltage 420 300V
*Direct grid current 13.5 38 mA
approx.
Load resistance anode to anode 9,100 4,600 2
*Grid driving power per valve 3 6w
approx.
Recommended grid driving power 50 50 W
Power output 960 660 W

July 1945 3C/270A—2



3C270A
(4212E)

u Triode

4212E

RADIO FREQUENCY

Class B Telephony. Modulated carrier applied to grid.
(Carrier conditions per valve for use with 1009, modulation.)

Direct anode voltage 2,000 1,500V
Grid bias —I125 —90V
Direct anode current 0200 0.275 A
Peak R.F. grid voltage 110 1HHov
*Direct grid current 0 34 mA
approx.
Power output 130 130 W

Class C Power Amplifier. Anode subject to modulation.
(Carrier conditions per valve for use with 100%, modulation.)

Direct anode voltage 2,000 1,500V
Grid bias —240 215V
Direct anode current 0.300 0.300 A
Peak R.F. grid voltage 330 35V
*Direct grid current 15 22 mA
approx.
Power output 420 300 W

Class C Power Amplifier or Oscillator, unmodulated.

Direct anode voltage 3,000 2,000V
Grid bias —250 —I80V
Direct anode current 0.250  0.300 A
Peak R.F. grid voltage 345 272V
*Direct grid current 15 22 mA
approx.
*Driving power 5 6 W
approx.
Power output 550 440 W

* Syubject to wide variation, depending upon the impedance of the
load circuit.

July 1945 3C/270A—3
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3C/270A
(4212E)

Triode

4212E
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3C/270A
(4212E)
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3C/350E

H 4270A
Triode (42708)
4270A
CATHODE.
Thoriated tungsten filament.
Voltage 10.0 A
Nominal current 9.75 A
Peak emission 4.0 A
RATING.

Ampliﬁcationfactor}Measured atVaZ,SOOV{ 16
Impedance la 120 mA 2,800 ohms

DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 2} pF
Grid to filament 18 pF
Anode to filament 2 pF
DIMENSIONS.

Maximum overall length 433 mm.
Maximum diameter 102 mm.
Base. Special (see sketch)

Net weight 600 g

MAXIMUM RATINGS.

Maximum direct anode voltage 3,000 v
Maximum direct anode current  0.375 A
Maximum anode dissipation 350 w
Maximum direct grid current 0.075 A
Maximum frequency for above

ratings 7.5 Mc/s.
Maximum anode voltage for

frequency 22.5 Mc/s. 1,000 v

It is recommended that the valve be operated in a
vertical position. When operated horizontally the plane
of the filament must be vertical.

July 1945 3C/350E—1
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3C/350E

(“270R) Triode

4270A

"~ TYPICAL OPERATING CONDITIONS.

AUDIO FREQUENCY.
Class A. Amplifier and Modulator.

Direct anode voltage 2,500
Grid bias —130
Direct anode current 0.120
Load impedance 15,000
Undistorted output 90

Class B. Power Amplifier or Modulator.

(For balanced 2-valve operation.)

Direct anode voltage 2,500
Grid bias —140
Anode current per valve—zero signal 60
Anode current per valve—maximum

signal 375

Peak A.F. grid drive voltage grid to grid 480

Load resistance—anode to anode 7,500
*Direct grid current per valve 9
Power output for 2 valves 1,200

RADIO FREQUENCY

Class B. Power Amplifier Telephony.
(Carrier conditions per valve for use with 1009,

2,000 V
—95V
0.150 A
10,000 ohms
70W

2,000 V
—1i00 Vv
60 mA

357 mA
400 V
5,700 ohms
12 mA approx.
940 W approx.

modulation.)

Direct anode voltage 3,000 2,000 V
Grid bias —186 —I55VY
Direct anode current 0.175 0.210 A
¥Direct grid current 0 0 mA approx.
Power output 175 180 W
ClassC. Power Amplifier. Anode subject to modulation.
(Carrier conditions per valve for use with 1009, modulation.)
Direct anode voltage 2,250 1,750 V
Grid bias —320 —260 V
Direct anode current 0.300 0.375 A
Peak RF grid voltage 420 380V
*Direct grid current 12 17 mA approx.
Power output 450 430 W approx.
Class C. Power Amplifier or Oscillator, unmodulated.
Direct anode voltage 3,000 2,000 V
Grid bias —270 —200V
Direct anode current 0.375 0.375 A
Peak R.F. grid voltage 385 335v
*Direct grid current 10 31 mA approx.
Power output 800 540 W

* Subject to wide variation depending upon the impedance of

the load circuit.
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3C/350E
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3C/350E

(4270A) Triode @
4270A
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Ref.: 3G/501A
Hot-Cathode Gas-Filled
Thyratron

Code: 5545 (CV2215) -«

The 5545 is a triode type inert-gas filled thyratron for use in
motor speed and welder control circuits. It is directly equivalent to
the U.S.A. GL5545.

CATHODE
Oxide-coated filament
Filament voltage 2.5 v
Nominal current 21 A
Filament heating time 60 sec

DIRECT INTERELECTRODE CAPACITANCES

Anode to control grid 0.8 pF
Control grid to cathode 45 pF
CHARACTERISTICS

Deionization time, approximate

At Vg —250V 50 @ sec
At Vg —12V 500 u sec
lonization time, approximate 10 usec
Voltage drop, typical 16 v

MECHANICAL DATA

Maximum overall length 228.6 mm
Maximum seated height 2111 mm
Maximum diameter 66.7 mm
Base B4D
Top cap CT3 with insulating collar
Net weight 340 g
Mounting position Unrestricted <
May 1958 3G/501A—1
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Ref.: 3G/501A
Hot-Cathode Gas-Filled
Thyratron

Code: 5545 (CV2215) <

MAXIMUM RATINGS
Maximum peak anode voltage

Forward 1 500 \
Inverse* 1 500 \'
Maximum cathode current
Peak 80 A
Average 6.4 A
Fault (maximum duration 0.1 sec) 1120 A
Maximum averaging time 15 sec
Maximum negative control grid voltage
Before conduction 250 v
During conduction 10 \
Maximum positive control grid current
Anode positive 0.20 A
Anode negative 0.10 A
Maximum recommended grid circuit
resistance 0.1 MQ
Maximum frequency 150 cfs
Ambient temperature range —55to +70 °C

*The product of the rate of current decay in amperes per micro-
second just prior to commutation and the rate of inverse voltage
rise in volts per micro-second just after commutation must not
exceed 130.

May 1958 3G/501A—2



Ref.: 3G/501A

Hot-Cathode Gas-Filled
Thyratron

Code: 5545 (CV2215) <«

TYPICAL OPERATING CONDITIONS

Maximum [ Maximum | Maximum
A.C. D.C. D.C.
Circuit No. of Input Output OQutput
valves | Voltage Voltage | Current
(Vr.m.s) (V) (A)
Single Phase
Full Wave 2 525 475 12.8
Circuit No. 1
Single Phase
Full Wave Bridge 4 1100 950 12.8
Circuit No. 2
Three Phase
Half Wave 3 610 715 19.2
Circuit No. 3
Three Phase
Double Y Parallel 6 610 715 13.4
Circuit No. 4
Three Phase
Full Wave 6 610 1430 19.2
Circuit No. 5

The above tables suitable circuits for this thyratron, and shows
their safe maximum input and output conditions. The values are
based on sine wave input and the use of a suitable choke input filter.

This thyratron being directly heated, it is recommended that the
output circuit be connected to the midpoint of the filament trans-
former secondary winding.

For details of circuits referred to see sheet K—8 in the introduction
to this handbook.

May 1958 3G/501A—3



Ref.: 3G/501A
Hot-Cathode Gas-Filled
Thyratron

Code: 5545 (CV2215) -«

THYRATRON OPERATION
The minimum values of grid blocking voltage to prevent ignition
are :

Grid Voltage (approx.) Anode Voltage (peak)
v) 4]
—M 1 500
—9 1 000
— 5.5 500
0 100

For positive operation it is recommended that for a given anode
voltage the grid should be biased back beyond the value required to
prevent ignition and a pulse of 20 to 30 volts peak applied.

The pulse used should have a leading edge as near vertical as
possible and the pulse circuit should be of high impedance to limit
the grid current to the safe maximum value.

Control of the output may be effected by varying the phase of the
grid pulse relative to the phase of the applied anode voltage.

May 1958 3G/501A—4



Ref.: 3G/501A
Hot-Cathode Gas-Filled
Thyratron

Code: 5545 (CV2215) <«

TYPICAL CONTROL
55‘5(3GISO|A) CHARACTERISTIC. SHADED
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Ref.: 3G/501A
Hot-Cathode Gas-Filled
Thyratron

Code: 5545 (CV221l5) <

5545 TYPICAL GRID ION CURRENT CHARACTERISTICS
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Ref.: 3G/501A
Hot-Cathode Gas-Filled
Thyratron

Code: 5545 (CV22I5) <

TOP CAP: CT3
WITH INSULATING
COLLAR

L
A
B4D BASE
S /
CC—
BASING
| CONTROL GRID
2 FILAMENT
3  FILAMENT
4 NO CONNEXION
T.C ANODE
DIM [MILLIMETRES INCHES
A 1203.2% 25-4 8t 1
B |66-7 MAX 25/8 MAX.
L 185-7 + 25-4 7% 6t |

NOTE- BASIC FIGURES ARE INCHES

May 1958 3G/501A—7



Air-Blast-Cooled
U.H.F. Triode

3J/160E

3J/160E

CATHODE

Thoriated tungsten filament

Voltage 10 \'4

Nominal current 29 A

Peak emission 10 A
RATING

Amplification factor{ Measured at 19

Impedance Va2.5kV. 1a0.8A 1,300 0—
DIRECT INTERELECTRODE CAPACITIES

Grid to anode 8.8 pF

Grid to filament 12 pF

Anode to filament 0.7 pF
AIR COOLING. For | kW. anode dissipation

Volume of air at pressure of 2in. of water 80 cu. fe./min.

Maximum temperature of radiator core 150° C.
DIMENSIONS

Maximum overall length 133 mm.

Maximum diameter over cooler 65 mm.
MAXIMUM RATINGS

Maximum direct anode voltage 3 kv

Maximum anode dissipation | kW

Maximum frequency for above ratings 120 Mc/s
Tentative data
July 1947 3J/160E—I



3)/160E

Air-Blast-Cooled
U.H.F. Triode

3J/160E

TYPICAL OPERATING CONDITIONS
RADIO FREQUENCY
Class B Telephony. Modulated carrier applied to grid.
(Carrier conditions per valve for use with 1009, modulation)

Direct anode voltage 2 kv
Grid bias —100 v
Direct anode current 0.7 A
Peak R.F. grid voltage at crest of modulation

cycle 320 A
Power output 0.45 kw

Class C Power Amplifier. Anode subject to modulation.
(Carrier conditions per valve for use with 1009/, modulation).

Direct anode voltage 2 kv
Grid bias —400 v
Direct anode current 0.75 A
Peak R.F. grid voltage 660 A
*Direct grid current 0.225 A approx.
Power output 1.0 kw

Class C Power Amplifier or Oscillator, unmodulated.

Direct anode voltage 3 kv
Grid bias —325 v
Direct anode current 1 A
Peak R.F. grid voltage 600 \'4
*Direct grid current 0.26 A approx.
Power output 2.15 kW

* Subject to wide variation depending upon the impedance of the
load circuit.

Tentative data
July 1947 3J/160E—2



3J/160E
Air-Blast-Cooled
U.H.F. Triode
3J/160E
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3J/160E

Air-Blast-Cooled
U.H.F. Triode

3J/160E
. rOE T BASING
FILAMENT C.T.
@ @ (RED TIP)
2 GRID
2 @ @ 3 FILAMENT
4 GRID
@ @ ) FILAMENT
6 GRID
1 6
A
L———B———I
DIM [MILLIMETRES INCHES
A |133 MAX 5.2 MAX
B | 65 MAX 2-6  MAX

NOTE BASIC FIGURES ARE MILLIMETRES

Tentative data
July 1947
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Air-Blast-Cooled

3J/170E

L
Triode
3J/170E

CATHODE.

Thoriated tungsten filament

Voltage 10 v

Nominal current 22 A

Peak emission 6 A
RATING.

Amplification factor [ measured at Va 4 kV 20

Impedance la 0.5A 3,300 2
DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 6 pF

Grid to filament 9.5 pF

Anode to filament 1.5 pF
COOLING.

For anode dissipation of 3} kW

Volume of air at pressure of | inch

of water. 300 cu. ft./min.

Maximum radiator core temperature 130°

Maximum ambient temperature 45° C
DIMENSIONS.

Maximum overall length 225 mm.

Maximum diameter over radiator 155 mm.
MAXIMUM RATINGS.

Maximum direct anode voltage 6,000 v

Maximum direct anode current 1.25 A

Maximum anode dissipation 3% kW

Maximum grid dissipation 150 w

Maximum frequency for above ratings 50 Mc/s.
May 1947 3J/170E—1



3J/170E

Air-Blast-Cooled
Triode
3J/170E

TYPICAL OPERATING CONDITIONS
RADIO FREQUENCY

Class B Telephony. Modulated Carrier applied to grid.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 5 kv
Grid bias —260 v
Direct anode current 0.9 A
Peak R.F. grid voltage 960 \'
Power output 1.4 kW

Class C Power Amplifier. Anode subject to modulation.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 4 kv
Grid bias —900 v
Direct anode current 1.0 A
Peak R.F. grid voltage 1,500 v
* Direct grid current 0.230 A
Power output 2.5 kw

Class C. Power Amplifier or Oscillator, unmodulated.

Direct anode voltage 6 kv
Grid bias —700 v
Direct anode current 1.25 A
Peak R.F. grid voltage 1,400 v
* Direct grid current 0.262 A appx.
Power output 5 kW. appx.

* Subject to wide variation, depending upon the impedance of
the load circuit.

May 1947 3J/170E—2



3J/170E

Air-Blast-Cooled

Triode
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3J/170E

Air-Blast-Cooled
Triode @

3J/170E
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Air-Blast-Cooled R.F.

3J/191E

Triode
3J/I91E

CATHODE.

Thoriated tungsten filament

Voltage 10 v

Nominal current 33 A

Peak emission 12 A
RATING.

Amplification factor [ Measured at 26

Impedance 1 Va5kV la 0.8A | 3,450 Q
DIRECT INTER-ELECTRODE CAPACITIES.

Anode to grid 12.5 pF

Anode to filament 2 pF

Grid to filament I pF
DIMENSIONS.

Maximum overall length 370 mm.

Maximum diameter over cooler 155 mm.
AIR COOLING.

For 5.0kW Anode dissipation

Volume of air at a pressure of L.5in. of water 600 cu. ft./min.

Ambient temperature of air 25° C

Outlet air temperature above ambient 15° C
MAXIMUM RATINGS.

Maximum direct anode voltage 10 kv

Maximum direct anode current 2 A

Maximum direct grid current 0.25 A

Maximum anode dissipation 5.0 kW

Maximum frequency for above ratlngs 50 Mc/s
May 1947 3JHIIE—IL



3J/191E
Air-Blast-Cooled R.F.

Triode

3J/191E

TYPICAL OPERATING CONDITIONS
RADIO FREQUENCY

Class B Telephony. Modulated carrier applied to grid.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 8 kv
Grid bias —480 A
Direct anode current 0.8 A
Peak R.F grid voltage 700 \'
*Direct grid current 20 mA approx.
Output 2 kW approx.

Class C Power Amplifier. Anode subject to modulation.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 8 kv
Grid bias —1,000 Vv
Direct anode current 0.8 A
Peak R.F. grid voltage 1,700 v
*Direct grid current 120 mA approx.
Output 4.5 kW approx.

Class C Power Amplifier or Oscillator—unmodulated.

Direct anode voltage 10 kY
Grid bias —800 A
Direct anode current | A
Peak R.F. grid voltage 1,500 v
*Direct grid current 120 mA approx.
Output 7.3 kW approx.

* Subject to wide variation depending upon the impedance of the
load circuit.

May 1947 3J/191E—2
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3)/191E

Air-Blast-Cooled R.F.
Triode @

3J/191E

FILAMENT FILAMENT

RADIAL FINS. -

GRID

370 mm
MAX:

190 mm

MAX: [ M \

f
\

I55mm
DIA'MAX:
May 1947 3J/191E—4



Air-Blast-Cooled R.F.

3J/192E

Triode
3J/192E

CATHODE.

Thoriated tungsten filament

Voltage 5 \'4

Nominal current 66 A

Peak emission 2 A
RATING.

Amplification factor [ Measured at 17

Impedance Va 6kV, 1a 0.9A 1,500 Q
DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 35 pF

Grid to filament 27 pF

Anode to filament 1.5 pF
COOLING.

Air blast for anode dissipation of 4.5 kW

Volume of air at a pressure of 1.5 inches

of water 350 cu. ft./min.

Maximum radiator core temperature 130° C.

Maximum ambient temperature 45° C.
DIMENSIONS.

Maximum overall length 240 mm

Maximum diameter over cooler 150 mm,
MAXIMUM RATINGS.

Maximum direct anode voltage 7 kv

Maximum direct anode current 2 A

Maximum anode dissipation 4.5 kW

Maximum grid dissipation 350 w

Maximum frequency for above ratings 22 Mc/s
May 1947 3J/192E—1
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3J/192E
Air-Blast-Cooled R.F.

Triode

3J/192E

TYPICAL OPERATING CONDITIONS
RADIO FREQUENCY

Class B Telephony Modulated Carrier applied to Grid.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 5 kv
Grid bias —300 \'
Direct anode current I A
Peak R.F. grid voltage at crest of modula-

tion cycle 750 v
Power output 1.6 kW approx.

Class C Power Amplifier. Anode subject to modulation.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 5 kV
Grid bias —750 v
Direct anode current 1.25 A
Peak R.F. grid voltage 1,170 \
Power output 4.4 kW approx.

Class C Power Amplifier or Oscillator, unmodulated.

Direct anode voltage 7 kv
Grid bias —650 v
Direct anode current 2 A
Peak R.F. grid voltage 1,100 A
*Direct grid current 0.35 A approx.
Power output 10 kw

* Subject to wide variation depending upon the impedance of the
load circuit.

May 1947 3J/192E—2
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3J/192E

Air-Blast-Cooled R.F.
Triode @

3J/192E
" GRID - FILAME NT

FILAMENT GRID
RADIAL FINS. '

240 mm
MAX:
[T) @ [<o T
9 /] 9
70’mm
MAX:
* UL
| 1ISOmm_____|
DIAMAX:
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Air-Blast-Cooled R.F.
Power Amplifier

3J/221E

Triode
3J/221E

CATHODE.

Tungsten filament

Nominal (Actual voltage marked on bulb) 22 v

Nominal current 70 A

Peak emission 12 A
RATING.

Amplification factor Measured at 26

Impedance Val2kV,lal5A ] 2,90 0
DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 26 pF

Grid to filament 1.3 pF

Anode to filament 20.0 pF
AIR COOLING.

For anode dissipation of 20 kW.

Volume of air at a pressure of 2in. of water 2,000 cu. ft./min.

Maximum temperature of core of cooler 150° C.

Maximum ambient temperature 45° C.
DIMENSIONS.

Maximum overall length 520 mm.

Maximum diameter over cooler 302 mm.

Net weight 8.15 kg.
MAXIMUM RATINGS.

Maximum direct anode voltage 17.5 kV.

Maximum direct anode current 2.5 A.

Maximum anode dissipation 20 kW,

Maximum grid dissipation 1.2 kW,

Maximum frequency for above ratings 22 Mc/s
May 1947 3J/221E—-1



3J/221E
Air-Blast-Cooled R.F.
Power Amplifier
Triode

3)/21E

TYPICAL OPERATING CONDITIONS.
RADIO FREQUENCY.

Class B Telephony.

Modulated. Carrier applied to grid. (Carrier conditions per
valve for use with 1009, modulation).

Direct anode voltage 15 kV.
Grid bias —600 v
Direct anode current 20 A
Power Output 10 kW approx.

Class C Power Amplifier. Anode subject to modulation.

(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 15 kv
Grid bias —2,000 V. approx.
Direct anode current 2 A
Power Output 20 kW. approx.

Class C Power Amplifier or Oscillator, unmodulated.

Direct anode voltage 17 kVv.
Grid bias —1,600 V. approx.
Direct anode current 2.5 A
Power QOutput 30 kW. approx.

May 1947 3Jj221E—2



3J/21E
Air-Blast-Cooled R.F.
Power Amplifier
Triode
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3J/221E

Air-Blast-Cooled R.F.
Power Amplifier
Triode

3J/221E
FILAMENT e T —

-]
Z 520 mm
( ‘ MAX:
160 m
MAX
- _/
302 mm__’_]
DIA'MAX.
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Air-Blast-Cooled R.F.
Power Amplifier

Triode
3J/2218
CATHODE.
Tungsten filament
Nominal (Actual voltage marked on bulb) 22
Nominal current 70
Peak emission 12
RATING.
Amplification factor { Measured at 26
Impedance Va 12kV, la 1.5A 2,900
DIRECT INTER-ELECTRODE CAPACITIES.
Grid to anode 26
Grid to filament 1.3
Anode to filament 20.0

AIR COOLING.
For dissipation of 10 kW
Volume of air at a pressure of 3in. of water 475

Maximum temperature of core of cooler 150°

Maximum ambient temperature 45°
DIMENSIONS.

Maximum overall length 506

Maximum diameter over cooler 172

MAXIMUM RATINGS.

Maximum direct anode voltage 17.5
Maximum direct anode current 2.5
Maximum anode dissipation 10
Maximum grid dissipation 1.2
Maximum frequency for above ratings 22

May 1947

32218

> <

cu. ft./min.
C
C

mm.
mm.
kv
kW

kw
Mc/s
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3/21s
Air-Blast-Cooled R.F.
Power Amplifier
Triode

32218

TYPICAL OPERATING CONDITIONS

RADIO FREQUENCY

Class B Telephony Modulated Carrier applied to Grid.

(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 15 kY
Grid bias —600 V approx.
Direct anode current ! A
Power output 5 kW approx.

Class C Power Amplifier Anode subject to modulation.

(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 12 kv
Grid bias —2000  V approx.
Direct anode current 1.25 A
Power output 12 kW approx.

Class C Power Amplifier or Oscillator, unmodulated.

Direct anode voltage 17.5 kv
Grid bias —1,500 V approx.
Direct anode current 2 A
Power output 25 kW approx.

May 1947 3Jj2215—-2



332218

Triode
3J/2218
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32218

Air-Blast-Cooled R.F.
Power Amplifier
Triode ‘ ¢

3)/2218

172mmDIA

MAX:

i
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3Q/I50E

Water Cooled  (asa)
L3
Triode
4228A
CATHODE.
Tungsten filament
Voltage (operating voltage marked
on bulb) 22 A
Nominal current 41 A
Peak emission 6 A
RATING.
Amplification factor)  Measured at 18
Impedance SVa5kV 1a0.75A 2,200 Q
DIRECT INTER-ELECTRODE CAPACITIES.
Grid to anode 24 pF
Grid to filament 25 pF
Anode to filament 3.1 pF
WATER FLOW.
Water jacket type 235/LU2A
Nominal water flow 5 galls./min.
DIMENSIONS.
Maximum overall {ength 475 mm.
Maximum bulb diameter 95 mm.
Net weight 1.2 kg.
MAXIMUM RATINGS.
Maximum direct anode voltage 6 kv
Maximum direct anode voltage for
anode modulation 4 kY
Maximum direct anode current 1.5 A
Maximum anode dissipation 5 kw
Maximum grid dissipation 100 w
Maximum frequency for above rat-
ings 3 Mc/s
Maximum direct anode voltage for
frequency of 6 Mc/s 3 kv
June, 1946 3Q/150E—I



3Q/I50E
(428a) Water Cooled
Triode
4228A

TYPICAL OPERATING CONDITIONS.
AUDIO FREQUENCY.

Class B Power Amplifier.
(For balanced 2-valve circuit).

Direct anode voltage 5 kv
Grid bias ~265 v
Direct anode current per valve—

zero signal 0.15
Direct anode current per valve—

maximum signal 0.6 A
Load resistance—anode to anode 8,400 2
Power output 2 valves 3.75 kW

RADIO FREQUENCY.

Class B Telephony. Modulated Carrier applied to Grid.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 5 kv
Grid bias —325 v
Direct anode current 0.65 A
Carrier output I.1 kW approx.

Class C Power Amplifier. Anode subject to modulation.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 4,000 \
Grid bias —500 A\
Direct anode current 1.25 A
Carrier output 25 kW
Class C Power Amplifier or Oscillator, unmodulated.
Direct anode voltage 6 kV
Grid bias —750 \'
Direct anode current .25 A
Power output 3.4 kW approx.

June 1946 3Q/150E—2
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3Q@/I50E

@2sn) Water Cooled
Triode @

4228A

FILAMENT@GRID PIN

TERMINAL

95mm .
MAX:

/

475 mm.
MAX:

184mm.
MAX:

LLJ r
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Water-Cooled

Triode
3Q/191E

R.F.

3Q/I91E

CATHODE.
Thoriated tungsten filament
Voltage
Nominal current
Peak emission

RATING.
Amplification factor Measured at
Impedance Va 5kV, la 0.8A

10
33
12

26
3,450

DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode
Grid to filament
Anode to filament

WATER COOLING.

Water jacket type 235/LU3
Normal water flow

DIMENSIONS.

Maximum overall length
Maximum width
Net weight

MAXIMUM RATINGS.

Maximum direct anode voltage
Maximum direct anode current
Maximum direct grid current
Maximum anode dissipation

May 1947
N

12
.5
1.5

355
149
905

10

0.25

>r <

kv

kw
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3Q/I91E

Water-Cooled R.F.

Triode
3Q/19IE

TYPICAL OPERATING CONDITIONS
RADIO FREQUENCY

Class B Telephony. Modulated carrier applied to grid.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 8 kv
Grid bias —480 \'s
Direct anode current 0.8 A
Peak R.F. grid voltage 700 v
*Direct grid current 20 mA approx.
Output 2 kW approx.

Class C Power Amplifier. Anode subject to modulation.

Carrier conditions per valve for use with 1009, modulation).
P 0

Direct anode voltage 8 kv
Grid bias —1,000 A
Direct anode current 0.8 A
Peak R.F. grid voltage 1,700 \'
* Direct grid current 120 mA approx.
Output 4.5 kW approx.

Class € Power Amplifier or Oscillator—unmodulated.

Direct anode voltage 10 kv
Grid bias —800 \'
Direct anode current 1 A
Peak R.F. grid voltage 1,500 v
* Direct grid current 120 mA approx.
OQutput 7.3 kW approx.

* Subject to wide variation depending upon the impedance of the
load circuit.

May 1947 3Q/191E—2
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3Q/19IE

Water-Cooled R.F.
Triode @

3Q/191E
D
@@@ 96 mm.
<
)
57mm.__|
' MAX.
EﬂE 355mm.
,\zgn(m MAX:
J
5430-0
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3Q/221E
Single-ended Water-cooled

R.F. Power Amplifier Triode

3Q/221E

CATHODE.
Tungsten filament
Nominal voltage (Actual voltage marked on

bulb) 22 \'

Nominal current 70 A

Peak emission 12 A
RATING.

Amplification factor [ Measured at Va 26

Impedance { 12kV la 1.5A } 2,900 Q
DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 17 pF

Grid to filament 29 pF

Anode to filament | pF
WATER FLOW

Water Jacket type 3005A

Normal water flow 1! gal. per min.

Pressure drop for normal flow i4 Ib. persq.in.

Maximum water pressure 50 Ib. per sq. in.
DIMENSIONS.

Maximum overall length 520 mm,

Net weight 3.6 kg.
MAXIMUM RATINGS.

Maximum direct anode voltage 17,500 v

Maximum direct anode current 2.5 A

Maximum anode dissipation 20 kw

Maximum grid dissipation 1.2 kW

May 1947 3Q/221E—I



3Q/221E
Single-ended Water-cooled

R.F. Power Amplifier Triode

3Q/221E

TYPICAL OPERATING CONDITIONS

RADIO FREQUENCY

Class B Telephony. Modulated. Carrier applied to grid.

(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 15 kv
Grid bias —600 v
Direct anode current 20 A
Power output 10 kW approx.

Class C Power Amplifier. Anode subject to modulation.

(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage I5 kv
Grid bias —2,000 V approx.
Direct anode current 2 A
Power output 20 kW approx.

Class C Power Amplifier or Oscillator, unmodulated.

Direct anode voltage 17 kv
Grid bias —1,600 V approx.
Direct anode current 25 A
Power output 30 kW approx.

May 1947 3Q/221E—2
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3Q/221E
Single-ended Water-cooled
R.F. Power Amplifier Triode @

3Q/221E

FILAMENT.

GRID SCREEN
‘ !
NS mmE 3mm,
520 mm. . d ‘
MAX:
1 ./

May 1947 3Q/221E—4



Single Ended Water Cooled
R.F. Triode

3Q/260E

3Q/260E
CATHODE.
Thoriated tungsten filament
Voltage 10 v
Nominal current 80 A
Peak usable emission 35 A
RATING.
Amplification factor Measured at 35
impedance Va2kV. I, 2A 1,400 Q
DIRECT INTER-ELECTRODE CAPACITIES.
Grid to anode 30 pF
Grid to filament 50 pF
Anode to filament 2.0 pF
COOLING.
Normal water flow ] g.p-m
Water Jacket type 3005C
Air cooling required when R.F. grid current
exceeds 10 A per lead to be directed at
grid seals through a fish-tail nozzle of 3” by
1 orifice not less than 10 cu ft/min
DIMENSIONS.
Maximum overall length 355 mm
Maximum diameter 130 mm
Net weight 2,060 g
MAXIMUM RATINGS.
Maximum direct anode voltage i kv
Maximum anode dissipation 20 kw
Maximum grid dissipation 800 w
Maximum R.F. grid current per lead 30 A
Maximum frequency for above ratings 30 Mc/s

Tentative data
September 1948
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3Q/260E
Single Ended Water Cooled
R.F. Triode

3Q/260E

TYPICAL OPERATING CONDITIONS
RADIO FREQUENCY

Class B Telephony. Modulated Carrier applied to grid.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 10 kv
Grid bias —300 v
Direct anode current 3 A
Peak R.F. grid voltage 540 \'
Power output 10 kw

Class € Power Amplifier Anode subject to Modulation.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 8 kv
Grid bias —950 \',
Direct anode current 4 A
Peak R.F. grid voltage 1,600 \'4
*Direct grid current 0.75 A approx.
Power output 20 kw
Class C Power Amplifier or Oscillator, Unmodulated.
Direct anode voltage I 4%
Grid bias —700 v
Direct anode current 5 A
Peak R.F. grid voltage 1,400 v
*Direct grid current 0.8 A approx.
Power output 38 kW approx.

*Subject to wide variation, depending upon the impedance of the
load circuit.

Tentative data
September 1948 3Q/260E—2
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3Q/260E
Single Ended Water Cooled
R.F. Triode

3Q/260E
FIL.
GRID
GRID
130 mm FiL.
METAL RING.
assmm
MAX:
resmm le— 82 MM o]

Tentative data
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3Q292E
Double Ended Water (4030C)
Cooled Triode

4030C

CATHODE.

Tungsten filament
Nominal voltage (actual voltage marked

on bulb) v

Nominal current 248 A

Peak emission 45 A
RATINGS.

Amplification factor Measured at 36

Impedance Va 17.5kV la 5A 1800 2
DIRECT INTER-ELECTRODE CAPACITANCIES

Grid to anode 61 pF

Grid to filament 45 pF

Anode to filament I5 pF
COOLING

(Water Jacket is integral part of the valve)

Nominal water flow 22 gal. per minute

Pressure drop at nominal flow 9 Ib. per sq. in.

Maximum water pressure in jacket 351b. per sq. in.
DIMENSIONS.

Maximum overall length 1346 mm,

Net weight 16 kg.
MAXIMUM RATINGS.

Maximum direct anode voltage 17.5 kv

Maximum direct anode current 11 A

Maximum anode dissipation 80 kv

Maximum grid dissipation 1.5 kw

Maximum frequency for above ratings 2 Mc/s

Maximum anode voltage for frequency of

22 Mc/s 15 kv

August 1945 3Q/292E—I



3Q292E
(4030C) Double Ended Water

Cooled Triode

4030C

TYPICAL OPERATING CONDITIONS

AUDIO FREQUENCY

Class B Power Amplifier or Modulator

(for balanced 2 valve circuit)

Direct anode voltage 14
Grid bias ~150
Direct anode current per valve zero signal 1.3

Direct anode current per valve maximum signal 6.5
Anode dissipation

Load resistance anode to anode 1900
Maximum output 2 valves 100

RADIO FREQUENCY

kw
2
kW

Class B Telephony, Modulated Carrier applied to Grid
(Carrier conditions per valve for use with 1009, modulation)
17.5 1

Direct anode voltage 12 10 kv
Direct anode current 4.8 4.8 48 48A
Grid bias —400 =300 250 -|50V
Power output 25 22 17 12 kW
Anode dissipation 59 50 40 36 kw
Frequency 2 12 19 22 Mcfs

Class C Power Amplifier, Anode Subject to Modulation
(Carrier conditions per valve for use with 1009, modulation)

Direct anode voltage 12 ] 10 9kvV
Direct anode current 5 5 5 S5A
Grid bias -600 500 —450 400 V
Power output 40 35 30 20 kW
Anode dissipation 20 20 20 25 kw
Frequency 2 12 19 22 Mc/s
Class C Power Amplifier or Oscillator, Unmodulated
Direct anode voltage 17.5 15 2 10kv
Direct anode current 9.6 9.6 96 96A
Grid bias —600 -500 450 -400V
-700 600 -500 -400V
Power output 100 88 68 48 kw
Anode dissipation 68 56 47 48 kW
Frequency 2 12 19 22 Mc/s
August 1945 3Q/292E—~2



3Q/292E
Double Ended Water (4030C)

Cooled Triode

4030C
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3Q/292E
(4030C) Double Ended Water
Cooled Triode
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3Q292E
(4030C)

4030C

Cooled Triode

3Q/292E—5
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3Q292E
(4030C) Double Ended Water

Cooled Triode
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3Q/331E
Single-ended Water-Cooled

Triode High Power RF
Amplifier and Oscillator

3Q/33IE

CATHODE.
Tungsten filament

Voltage (operating voltage marked on bulb) 27.5 v
Nominal current 600 A
Peak emission 100 A
RATING.
Amplification factor M\?:Sl;gedk\?t 46
Impedance Vg, —100V 750
DIRECT INTER-ELECTRODE TAPACITIES.
Grid to anode 98 pF
Grid to filament 145 pF
Anode to filament 7 pF
COOLING.
Water Jacket type PL125,549/8459
Normal water flow 50  galls/min.
Pressure drop across the jacket at normal
flow 15 Ibs/sq. in.
Maximum water pressure 50 Ibs/sq. in.
Air cooling for filament and grid seals at a
pressure of 7in. SWG 5 cu. ft./min.
DIMENSIONS.
Maximum overali length 104 cms.
Net weight 35 kgms.
MAXIMUM RATINGS.
Maximum direct anode voltage 17.5 kv
Maximum anode dissipation 160 kW
Maximum grid dissipation 3 kw
Maximum direct anode current 16 A
Maximum frequency for above ratings 22 Mc/s

Tentative data
May 1947 3Q/331E—1



3Q/331E
Single-ended Water-Cooled

Triode High Power RF
Amplifier and Oscillator

3Q/33lE

TYPICAL OPERATING CONDITIONS.

Class B Audio Frequency Amplifier or modulator for balanced
2 valve operation.

Direct anode voltage 12,500 v
Grid bias —150 v
Direct anode current 12.4 A
Load resistance 1,080 Q
Power output 185 kw

RADIO FREQUENCY.

Ciass B Telephony. Modulated carrier applied to grid.
(Carrier conditions for use with 1009, modulation.)

Direct anode voltage 17,000 v
Grid bias 325 \%
Direct anode current 11 A
Power output 65 kw

Class C Power Amplifier. Anode subjected to modulation.
(Carrier conditions for use with 1009, modulation.)

Direct anode voltage 12,000 v
Grid bias —1,300 Vv
Direct anode current It A
Power output 90 kw

Class C. Amplifier or Oscillator, unmodulated.

Direct anode voltage 12,000 17,000 v
Grid bias —800 —1,000 v
Direct anode current 11 15 A
Power output 95 180 kw

Tentative data
May 1947 3Q/331E—2



3Q/331E

Amplifier and Oscillator

Single-ended Water-Cooled
Triode High Power RF

3Q/33IE

w 1t
- T
:h g
hd S
a3 ¥
mun Mnu ¥
ofHmt> w0
HHH QBEH  HR o
o T HH
T o TR
OFHH T -
oS
SH> o
T~ ~
OrHtt +
o
(2]
° +
o]
o
S &
3
N
o -
Q
Hw
HH +
o =a [+]
ofH
ot
otHit +
o @
Hopm*
P~ H o & o' e
AT =1+ T
23 eH, "
..un e
4 s :
1egae I
iisss = T,
IaTITHTt T ]
o .w .w [ =] W) Q W [
o

(V) IN2WUND IQONY

~- - ANODE VOLTAGE (kV)

Tentative data
May 1947

3Q/331E—3



3Q/331E

3 1
a8 ¥
EE :
I Ny
3 L
=2 9
ol o
o o -
Q5=
T
$32 o
spO W 5
)
3 c 28 HEESSE S
oS a H o off <
2 g S SHEHSHRYHH w
O o o o gy +ay
- o st ofH S b3 o R THAT He O
£ o SHHt oo o * i 1T,
= tHIH= = + t [
93 E B =
9 .= m. 5 - >
£F & i i
n g ©
: ISEH] %
1T M
Aevy 1 d
i g HiEH
F3 8 3 2 © T s (5 © PR
(V) ANFYYND Qo

3Q/33tE—4

Tentative data
May 1947



3Q/33IE
Single-ended Water-Cooled

Triode High Power RF
Amplifier and Oscillator

3Q/33IE
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3Q/33IE
Single-ended Water-Cooled

Triode High Power RF
Amplifier and Oscillator

3Q/33IE

==t
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p MAX:
325 mm
MAX:
480 mm
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Tentative data
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3V/340B
Hot Cathode Mercury

Vapour Thyratron

3V/3408
CATHODE.
Oxide-coated filament
Voltage 2.5 Y
Nominal current 5 A
DIMENSIONS.
Maximum overall length 168 mm.
Maximum bulb diameter 60 mm.
Base Standard British 4-pin
Net weight 90 gm.
MAXIMUM RATINGS.
Maximum peak inverse voltage 1,500 \4
Maximum peak anode current at
25 c/s and above 2 A
Maximum average anode current 0.5 A
Maximum peak grid current 0.1 A
Condensed mercury temperature
range 15°C. to 40°C.

The above ratings apply to operation with a choke input filter
and a supply frequency of 50 c/s.

MAXIMUM PEAK INVERIE VOLTAGE RATINGS.

Natural Ventilation up to 35°C. 35°C. to 40°C.
Peak inverse voltage 1,500V 1,000V

Tentative data
May 1946 3Vv/340B—1



3V/340B
Hot Cathode Mercury

Vapour Thyratron

3V/340B

TYPICAL OPERATING CONDITIONS.

I No. of } Maximum D.C. | Maximum D.C.

Valves Output voltage | Qutput current
Bi-phase half wave 2 500v 1.0 A
Full wave 4 1000V 1.0 A

THYRATRON OPERATION.

With a condensed mercury temperature of 35°C. the minimum
value of grid blocking voltage required to prevent ignition will be :

Anode voltage Grid voltage (approx.)
200V —3
500V —4

For positive operation it is recommended that for a given anode
voltage the grid should be biased back beyond the value required to
prevent ignition and a pulse of 20 to 30 volts positive applied.

The pulse should have a leading edge as near vertical as possible
and the pulse circuit should be of high impedance in order to limit
the grid current.

The control of the output may be effected by varying the phase
of the grid pulse relative to the phase of the applied anode voltage.

This thyratron being directly heated it is recommended that the
output circuit be connected to the midpoint of the filament
transformer secondary.

CATHODE HEATING TIME.

Minimum cathode heating time 30 seconds. After shipment or
transit the valve must be pre-heated for not less than 15 minutes
before any anode voltage is applied so that the mercury may be
distributed correctly.

Tentative data
May 1946 3V/340B—2



3V/340B

Hot Cathode Mercury
@ Vapour Thyratron
3V/340B

168mm.

Ve
.

Tentative data
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Ref.: 3V/390A
3V/390B

Hot-Cathode Mercury-
Vapour Thyratrons

57 (CV5027) <
3V/390B (CV5028) <

Codes:

Type 57 is a three-electrode mercury-vapour thyratron developed
mainly for use in Industrial Control applications. It is equivalent to
the U.S.A. type FG-57. The 3V/390B is an electrically identical

thyratron on a British 4-pin base.

CATHODE
Indirectly-heated, oxide-coated

Heater voltage 5 v
Nominal current 4.5 A
Minimum cathode heating time 5 min
DIRECT INTERELECTRODE CAPACITANCES
Anode to grid 3.5 pF
Grid to cathode 8.5 pF
DIMENSIONS
Maximum overall length 190.4 mm
Maximum seated height 168.3 mm
Maximum bulb diameter 82.5 mm
Base American 4-pin medium
Net weight 15 g
MAXIMUM RATINGS
Maximum peak inverse voltage 1.5 kv
Maximum peak anode current at 25 cfs
and above 15 A
Maximum average anode current 3 A
Maximum fault anode current 200 A
Maximum duration of fault anode current 0.1 sec
Maximum peak grid current 1.0 A
Maximum average grid current 0.25 A
Recommended maximum grid circuit resistance 0.25 MQ
Maximum voltage drop A
Maximum condensed mercury
temperature range 35t0 75 °C

The above ratings apply to operation with a choke input filter and

a supply frequency of 50 ¢fs.

3V/390A

May 1957
© 1957 Standard Telephones and Cables Limited

3V/390B
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Ref.:
3V/390A  Hot-Cathode Mercury-
3V[3908 Vapour Thyratrons

57 (CV5027)
3v/390B (CV5028) —

Codes:

MAXIMUM PEAK INVERSE VOLTAGE RATINGS AND
CONDENSED MERCURY-VAPOUR TEMPERATURES

Condensed mercury
temperature range Up to 60 °C 60 to 75 °C

Peak inverse voltage Up to 2000 V Up to 1500 V

Before putting a valve of this type into operation it is recom-
mended that reference be made to the General Information Section
K in the introduction to this handbook.

CATHODE HEATING TIME

The minimum cathode heating time is 5 minutes. After shipment
or transit the valve must be pre-heated for at least 30 minutes before
any anode voltage is applied so that the mercury may be distributed
correctly.

THYRATRON OPERATION

With a condensed mercury temperature of 40°C the minimum
values of negative grid voltage required to prevent ignition are :

Anode Voltage Grid Voltage
100 vV —1.75V
1000 vV —6.5 V

For positive operation it is recommended that for a given anode
voltage the grid should be biased back beyond the value required
to prevent ignition, and a positive firing pulse of 20 to 30 volts peak
applied.

The pulse should have a leading edge as near vertical as possible
and the grid pulse circuit should be of high impedance in order to
limit the grid current to the safe maximum value.

The control of the output may be affected by varying the phase
of the grid pulse relative to the phase of the applied anode voltage.

IV/30AY _,
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Ref.: 3V/390A
Hot-Cathode Mercury-  3V/390B
Yapour Thyratrons

. 57 (CV5027) <
Codes: 3y /3908 (CV5028)

TYPICAL OPERATING CONDITIONS

Maximum | Maximum | Maximum
A.C. D.C. D.C.
Circuit No. of | Input Qutput Output
Valves | Voltage Voltage | Current

(Vr.ms) v) (A)
Single Phase

Full Wave 2 525 475 6
Circuit No. 1
Single Phase

Full Wave Bridge 4 1050 945 6
Circuit No. 2
Three Phase

Half Wave 3 610 715 9
Circuit No. 3
Three Phase

Double Y Parallel 6 610 715 18
Circuit No. 4
Three Phase

Full Wave 6 610 1430 9
Circuit No. 5

The above tables suitable circuits for these thyratrons, and shows
their safe maximum input and output conditions. The values are
based on sine wave input and the use of a suitable choke input filter.

For details of the circuits referred to see sheet K—8 in the intro-
duction to this handbook.

3V/390A —3
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Ref.:
3V/390A  Hot-Cathode Mercury-

3v/3908 Vapour Thyratrons
) 57 (CV5027)
Codes: 3v/3908 (CV5028) <
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Ref.: 3V/390A

Hot-Cathode Mercury-  3V/390B
Vapour Thyratrons

57 (CV5027)

4> Codes:
S* 3V/390B (CV5028) <

BASING

I. HEATER

2. HEATER - CATHODE
3 GRID

4 HEATER ~CATHODE
TC  ANODE

TYPE 57
MEDIUM 4-PIN

BASING

! HEATER-CATHODE
42 GRID
3 HEATER - CATHODE
4 HEATER
T.C ANODE

v/ 3908
BRITISH 4 - PIN

fe— C —o]

iM |MILLIMETRES INCHES

A f184a.1t 63 177s T o

B | 82:5 MAX 3 s MAX

o [14-30%0-25 Jo-562+0-010
E ¥ 10-3 MIN 13 /35 MIN

L l1683 NOM 65/ NOM.
c |42.9 MAX: 1 s MAX:

NOTE.~ BASIC FIGURES ARE INCHES.

3 DENOTES— CONTACT LENGTH.

3V/390A1_5
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3V/4208

Hot Cathode Mercury
Vapour Thyratron

CATHODE.

3V/420B

Indirectly-heated oxide-coated

Voltage
Nominal current

DIMENSIONS.

Maximum overall length
Maximum bulb diameter

Base
Net weight

MAXIMUM RATINGS.

Maximum peak inverse voltage
Maximum peak anode current at

25 ¢/s and above

Maximum average anode current
Maximum peak grid current
Condensed mercury temperature range

5 A

5.5 A

225 mm.

64 mm.

Standard British 5-pin

167 gm.

1,500 v

12.5 A

2.5 A

0.1 A

25°C. to 50°C.

The above ratings apply to operation with a choke-input filter
and a supply frequency of 50 c/s.

MAXIMUM PEAK INVERSE VOLTAGE RATINGS.

" Natural Ventilation up to 35°C. 35°C.to 40°C.
Peak inverse voltage 1,500V 1,000V

Tentative data

June 1946 3V/420B—1



3V/420B
Hot Cathode Mercury

Vapour Thyratron
3v/4208

TYPICAL CPERATING CONDITIONS.

No. of | Maximum D.C. | Maximum D.C.
Valves | Output voltage | Output current

Bi-phase half wave 2 500V 50A
Full wave 4 1000V 50A

THYRATRON OPERATION.
With a condensed mercury temperature of 35°C. the minimum
value of grid blocking voltage required to prevent ignition will be :

Anode voltage Grid voltage (approx.)
200 vV —Il0
500 v —Ii2

For positive operation it is recommended that for a given anode
voltage the grid should be biased back beyond the value required
to prevent ignition and a pulse of 20 to 30 volts positive applied.

The pulse should have a leading edge as near vertical as possible
and the pulse-circuit should be of high impedance in order to limit
the grid current.

The control of the output may be effected by varying the phase of
the grid pulse relative to the phase of the applied anode voltage.

CATHODE HEATING TIME.

Minimum cathode heating time 5 minutes. After shipment or
transit the valve must be pre-heated for not less than 30 minutes
before any anode voltage is applied so that the mercury may be
distributed correctly.

Tentative data
June 1946 3V/4208—2



3v/420B

Hot Cathode Mercury
@ Yapour Thyratron

3V/420B

o

~—-B4mm™

225mm.

Tentative data
June 1946 3V/420B—3



Ref.: 3Y/490A

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/490A

The 3V/490A is a mercury-vapour thyratron for use mainly in
motor speed and other industrial control applications. It is elec-
trically similar to the U.S.A. FG-105A type.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 5 A
Nominal current 10.5 A
Minimum cathode heating time 10 min«—

DIRECT INTERELECTRODE CAPACITANCES.

Anode to grid 0.1 pF«
Grid to cathode 15 pF
MECHANICAL DATA.
Maximum overall length 285 mm
Maximum seated height 270 mm
Maximum bulb diameter 66.6 mm
Base B4D <=
Net weight 350 g

MAXIMUM RATINGS.
Maximum peak anode voltage

Forward 2500 \'

Inverse 2500 V<
Maximum anode current

Peak (at 25 ¢/s and above) 40 A

Average 6.4 A

Fault (maximum duration 0.1 second) 400 A
Maximum negative grid voltage —1.0 kV
Maximum grid current

Peak 1.0 A

Average 0.25 A

February 1952 3V/490A—1
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Ref.: 3V/490A
Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/490A

Recommended grid circuit resistance

Maximum 100 k-
Minimum 1.0 kQ
Maximum voltage drop 16 Ve

Condensed mercury temperature range 35 to 80 °C

The above ratings apply to operation with a choke input filter and
a supply frequency of 50 cycles per second.

MAXIMUM PEAK INVERSE VOLTAGE RATINGS AND
CONDENSED MERCURY TEMPERATURES

Condensed mercury
temperature range

Up to 70 °C Up to 80 °C

Maximum

peak inverse voltage Up to 2500 V Up to 1500 V

CATHODE HEATING TIME.

The minimum cathode heating time for this valve is 10 minutes.
After shipment or transit the valve must be pre-heated for not less
than 30 minutes before any anode voltage is applied so that the
mercury may be correctly distributed.

THYRATRON OPERATION.

With a condensed mercury temperature of 35°C the minimum
values of negative grid blocking voltages required to prevent
ignition are approximately :

Anode Voltage Grid Voltage
100 V +1V
1000 V -9V

For positive operation it is recommended that for a given anode
voltage the grid should be biased back beyond the value required
to prevent ignition, and a positive firing pulse of 20 to 30 volts peak
applied.

February 1952 3V/490A—2



Ref.: 3V,490A
Hot-Cathode Mercury-
Vapour Thyratron

79

Code: 3V/490A

The pulse should have a leading edge as near vertical as possible
and the grid pulse circuit should be of high impedance in order to
limit the grid current.

The control of the output may be affected by varying the phase of
the grid pulse relative to the phase of the applied anode voltage.

TYPICAL OPERATING CONDITIONS.

Maximum | Maximum [ Maximum

A.C. D.C. D.C.
Circuit No. of Input Output Qutput
Valves Volts Volts Current

(R.M.S.) (Volts) (Amps)

Single Phase
Full Wave 2 883 795 12.8
Circuit No. 1

Single Phase
Full Wave Bridge 4 1766 1590 12.8
Circuit No. 2

Three Phase
Half Wave 3 1020 1195 19.2
Circuit No. 3

Three Phase
Double Y Parallel 6 1020 1195 38.4
Circuit No. 4

Three Phase
Full Wave 6 1020 2390 19.2
Circuit No. 5

The above tables suitable circuits for this thyratron, and shows
their safe maximum input and output conditions. The values are
based on sine wave input and the use of a suitable choke input filter.

For details of the circuits referred to see sheet K—8 in the intro-
duction to this handbook.

February 1952 3V/490A—3



Ref.: 3V/490A

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/490A

/\

3V/490 A TYPICAL CONTROL H9 35°cC
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Ref.: 3V/490A

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/490A

|
€

L
A
5 BASING
o © 1. CONTROL GRID.
1o o 2. HEATER & CATHODE.
2 1 3. HEATER.
4. HEATER & CATHODE.
T.C. ANODE,
DIM.] MILLIMZTRES INCHES
A 2921 MAX, 11 Y2 MAX.
B ]66-7 MAX. 2 5/ MAX,
L | 274 6 MAX, 1013jgMAKX.
N [20-32+0-25 [0-800%0-010
E 17:5 MIN. A MIN

NOTE: BASIC FIGURES ARE INCHES.

%DENOTES CONTACT LENGTH
OF 'N' D1A
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Ref.: 3V/500A

Hot-Cathode Mercury-
Yapour Thyratron

Code: 4049GD

CATHODE
Oxide-coated, shielded filament
Filament voltage 4 v
Nominal current 1" A
Minimum cathode heating time 1 min<e

DIRECT INTERELECTRODE CAPACITANCES
Anode to grid 2.0 pF
Grid to cathode 15.0 pF

MECHANICAL DATA

Maximum overall length 279.4 mm

Maximum bulb diameter 63 mm

Base Large 4-pin bayonet

Socket 4009C or 4039A

Net weight 250

Mounting position Vertical, base down<-
May 1958 3V/500A—1
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Ref.: 3V/500A
Hot-Cathode Mercury-
Yapour Thyratron

Code: 4049GD

MAXIMUM RATINGS

Maximum peak inverse voltage 20 kV
Maximum peak anode current 5 A
Maximum average anode current 1.25 A
Maximum fault anode current 25 A
Maximum duration of fault anode current 0.1 sec
Maximum peak grid current 1.0 A
Maximum average grid current 0.25 A
Recommended maximum grid circuit

resistance 50 kQ2
Maximum volt drop 16 \

Maximum condensed mercury
temperature range (with forced
ventilation) 20 to 65 °C
The above ratings apply to operation with a choke input filter and
a supply frequency of 50 c/s.

CATHODE HEATING TIME

Ambient Temperature 10 to 20°C | 20°C and above

<
Minimum pre-heating period 2 minutes 1 minute

After shipment or transit the valve must be pre-heated for not
less than 30 minutes before any anode voltage is applied, so that the
mercury may be distributed correctly.

Before putting a valve of this type into service, it is recommended

that reference be made to General Information Section K in the
front of this handbook.

May 1958 3V/500A—2



Ref.: 3V/500A
Hot-Cathode Mercury-
Vapour Thyratron

Code: 4049GD

MAXIMUM PEAK INVERSE VOLTAGE RATINGS AND
CONDENSED MERCURY TEMPERATURE.

Natural Ventilation ... 20 to 55°C 20 to 40°C
Forced Ventilation ... 20 to 65°C 20 to 55°C
Peak Inverse Voltage ... Up to 10 kV Up to 20 kV

The temperature limits given under ‘‘ Natural Ventilation >’ are
only valid for unrestricted natural ventilation. Forced air coolingis
recommended, and is required for operation up to the limit of
condensed mercury temperature.

THYRATRON OPERATION.
With a condensed mercury temperature of 35°C the minimum
values of grid blocking voltage to prevent ignition are :

Anode Voltage Grid Voltage
15000 vV —45V
10000 V —3.0V

5000 vV —1.5V
1000 vV +1 VvV

For positive operation it is recommended that for a given anode
voltage the grid should be biased back beyond the value required
to prevent ignition and a positive firing pulse of 20 to 30 volts peak
applied.

The pulse should have a leading edge as near vertical as possible
and the grid circuit should be of high enough impedance to limit the
grid current to the safe value.

Control of the output may be affected by varying the phase of the
grid voltage with respect to the applied anode voltage.

May 1952 3V/500A—3



Ref.: 3V/500A
Hot-Cathode Mercury-

Yapour Thyratron

Code: 4049GD

TYPICAL OPERATING CONDITIONS.

Maximum Maximum Maximum
Circuit No. of | A.C. Input | D.C. Output|D.C. Output
Valves Voltage Voltage Current
(r.m.s.) (Volts) (Amperes)
Single-Phase
Full Wave 2 7000 6300 2.5
Circuit No. 1
Single-Phase
Full Wave Bridge| 4 14000 12600 2.5
Circuit No. 2
Three-Phase
Half Wave 3 8150 9550 375
Circuit No. 3
Three-Phase
Double Y Parallel] 6 8150 9550 7.5
Circuit No. 4
Three-Phase
Full Wave 6 8150 19100 3.75
Circuit No. 5

The above tables suitable circuits for this thyratron and shows
the safe maximum input and output conditions. The values are
based on sine wave input and the use of a suitable choke input filter.

This thyratron being directly heated, it is recommended that the
output circuit be taken from the mid-point of the filament supply
transformer secondary winding.

For details of the circuits referred to see sheet K—8 in the intro-
duction to this handbook.

May 1952 3V/500A—4



Code: 4049GD

Ref.: 3V/500A

Hot-Cathode Mercury-
Vapour Thyratron
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Ref.: 3V/500A
Hot-Cathode Mercury-
Vapour Thyratron

Code: 4049GD

lo— g ——e]
—iD r, TC.
j 4
*E «
i \
A
BASING
. GRID
2. FILAMENT
3. NO CONNEXION
\ / 4. FILAMENT
T.C. ANODE
LARGE 4 PIN
BAYONET ‘U U_.______

DIM |MILLIMETRES INCHES
A |279.4 MAX 11 MAX.
5
g | 63 MAX. 25/32 MAX.
55 MIN. 2532 MIN
e¥]|10-3 MIN '3/32 MIN
0 ji4:30%*0-25 |0-56210-010

NOTE:- BASIC FIGURES ARE INCHES.
¥ DENOTES:— CONTACT LENGTH.
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3V/530E
Hot Cathode Mercury (4078GA)

Vapour Thyratron

4078GA
CATHODE.
Oxide-coated shielded filament
Voltage 5 v
Nominal current 20 A
DIMENSIONS.
Maximum overall length 435 mm.
Maximum bulb diameter 158 mm.
Net weight 925 g
Base. Special 3 pin.  See Drawing.
Top cap.  Special. See Drawing.
MAXIMUM RATINGS.
Maximum peak inverse voltage 20,000 v
Maximum peak anode current 10 A
Maximum average anode current 2.5 A
Condensed mercury temperature
range with forced ventilation 15 C. to 65° C.
maximum

The above ratings apply to operation with a choke
input filter and a supply frequency of 50 cfs.

MAXIMUM PEAK INVERSE
VOLTAGE RATINGS.

Natural 15°C.to | I5°C. to —_— -

Ventilation 50° C. 40° C.

Forced 15°C.to | I5°C.to | I5°C.to | I5°C. to

Ventilation 65° C. 55° C. 45° C. 40° C.

Peak inverse Less than | 7,500 to | 10,000 to | Greater than

voltage 7,000 V 10,000 V | 12,500 V 12,500 V
August 1945 3V/530E—|
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3V/530E
(40718GA) Hot Cathode Mercury

Vapour Thyratron
4078GA

TYPICAL OPERATING CONDITIONS

Maximum D.C. | Maximum D.C.
Circuit No. | No. of Valves | Output volts Output Amps

2 2 6,400 V 6 A
3 4 13,000 V 6A
4 3 9,500 V 8 A
5 6 9,500 V I5A
6 6 18,500 V 8 A

THYRATRON OPERATION.

With a condensed mercury temperature of 35° C. the minimum
values of grid blocking voltages to prevent ignition are :

Grid voltage (approximately) Anode voltage
—0.5V 2 kV
—I5V 16 kY

To strike the valve the grid should be pulsed positive.
The pulse should have a leading edge as near vertical as possible.
The control of the output is made by variation in phase of the
grid pulse relative to the phase of the applied anode voltage.
This thyratron being directly heated, the output circuit must be
connected to the mid-point of the filament transformer secondary.
Temperature limits given under ** Natural Ventilation ”’ are only
valid for unrestricted natural ventilation, forced air blast being
required for operation up to the maximum condensed mercury
temperature limit.

CATHODE HEATING TIME.

Ambient Tempera- [| i0°C.to 15°C. to 20° C. and

ture 11 15° C. 20° C. above
Minimum pre-heating
period 30 minutes | |5 minutes 5 minutes

After shipment or transit the valve must be pre-heated not less
than 30 mins. before any voltage is applied so that the mercury
may be distributed correctly.

NOTE.—Before putting a valve of this type into service it is
recommended that reference be made to the General Information
sheet K.

August 1945 3V/530E—2



3V/530E

Hot Cathode Mercury (4078GA)
Vapour Thyratron

4078GA
— U | [
158 mm.
36mm‘PP_IA’
A 3 3m. B

August 1945

43D mm.
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3V/530E
(4078GA) Hot Cathode Mercury

Yapour Thyratron
4078GA

Circuit .
I R PN
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Ref.: 3V/531E

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/531E

This thyratron is equivalent to, and replaces, the 4078GA type,
which is now obsolete.

CATHODE.
Oxide-coated, shielded filament
Filament voltage 5 v
Nominal current 20 A
Minimum cathode heating time (ambient 1 min<«

temperature > 20°C)
DIRECT INTERELECTRODE CAPACITANCES.
Anode to grid 20 pF
Grid to filament 70 pF

MECHANICAL DATA.

Maximum overall length 435 mm
Maximum bulb diameter 95.3 mm
Base Special 3-pin (see drawing)
Top cap Special (see drawing)
Socket 4022D
Net weight 925 g
Shipping weight approx. 9.5 kg
Shipping dimensions 14 x 14 % 29 in
MAXIMUM RATINGS. FILAMENT EXCITATION
In phase In quadrature
Maximum peak inverse voltage 20 20 kv
Maximum peak anode current 10 20 A
Maximum average anode current 2.5 5.0 A
Maximum fault anode current 50 50 A
Maximum duration of fault anode
current 0.1 0.1 sec
Maximum peak grid current 1.0 1.0 A
Maximum average grid current 200 200 mA
Recommended maximum grid circuit
resistance 75 75 kQ
Maximum voltage drop 16 16 \
Maximum condensed mercury
temperature range 15 to 65 °C
November 1955 3V/531E—1
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Ref.: 3V/531E

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/531E

The previous ratings apply to operation with a choke input filter
and a supply frequency of 50 ¢/s.

CATHODE HEATING TIME.

Ambient
Temperature 10 to 20°C 20°C and above
Minimum
pre-heating 2 minutes 1 minute
period

THYRATRON OPERATION.

With a condensed mercury temperature of 35°C the minimum
values of grid blocking voltage to prevent ignition are :

Anode Voltage Grid Yoltage
2.0 kV —4 Vv
16 kv —15V

For positive operation it is recommended that for a given anode
voltage the grid should be biased back beyond the value required
to prevent ignition, and a positive firing pulse of 20 to 30 volts peak
applied.

The pulse should have a leading edge as near vertical as possible
and the grid circuit should be of high enough impedance to limit the
grid current. The control of the output may be affected by varying
the phase of the grid pulse relative to the phase of the applied anode
voltage.

November 1955 3V/531E—2



Ref.: 3V/531E

Hot-Cathode Mercury-
Yapour Thyratron

Code: 3V/531E

MAXIMUM PEAK INVERSE VOLTAGE RATINGS AND
CONDENSED MERCURY VAPOUR TEMPERATURES.

Natural
Ventilation| 15 to 50°C | 15 to 40°C — —
Forced
Ventilation| 15 to 65°C | 15 to 55°C | 15 to 45°C | 15 to 40°C
Peak Less 7500 10000 Greater
Inverse than to to than
Voltage 7500 V 10000 V 12500 V 12500 V

After shipment or transit the valve must be pre-heated for not
less than 30 minutes before any anode voltage is applied so that the
mercury may be distributed correctly.

The temperature limits given under ‘' Natural Ventilation ’’ are
only valid for unrestricted natural ventilation. Forced air cooling
is recommended and is required for operation up to the limit of
condensed mercury temperature.

Before putting a valve of this type into service it is recommended
that reference be made to the General Information Section K in the
front of the valve handbook.

Tentative data

May 1952 3V/531E—3



Ref.: 3V/531E

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/531E

TYPICAL OPERATING CONDITIONS.

Maximum Maximum Maximum
Circuit No. of | A.C. Input |D.C. Output] D.C. Output
Valves | Voltage Voltage Current
(r.m.s.) (Volts) (Amperes)
Single-Phase 7000 6300 5*
Full Wave 2
Circuit No. 1 7000 6300 10t
Single-Phase 14000 12600 5*
Full Wave Bridge| 4
Circuit No. 2 14000 12600 101
Three-Phase 8150 9550 7.5
Half Wave 3
Circuit No. 3 8150 9550 15¢
Three-Phase 8150 9550 15%
Double Y Parallel} 6
Circuit No. 4 8150 9550 30t
Three-Phase 8150 19100 7.5*%
Full Wave 6
Circuit No. 5 8150 19100 15¢

* Filament excitation in phase with anode.
1 Filament excitation in quadrature with anode.

The above, tables suitable circuits for this thyratron, and shows
the safe maximum input and output conditions. The values are
based on sine wave input and the use of a suitable choke input filter.

This thyratron being directly heated, it is recommended that the
output circuit be taken from the mid-point of the filament supply
transformer secondary winding.

For details of the circuits referred to see sheet K—8 in the intro-
duction to this handbook.

Tentative data
May 1952 3V/531E—4



Ref.: 3V/531E

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/531E
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Ref.: 3V/531E

Hot-Cathode Mercury-

Vapour Thyratron
Code: 3V/531E

£l C ——ed
%D DIA ola
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90°0UT OF 1
POSITION M
G
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B B
o ASING
| FILAMENT
2 GRID
3 FILAMENT
TC. ANODE
3 NOTE ~
A GRID PIN
L CONNECTED TO METAL
< SHELL.
DIM|MILLIMETRE S INCHES DIM| MILLIME TRES |NCH£5
A | 435 MAX 174 MAX F|23-80+0'51|0.937+0.020
B |95:3.MAX 334 MAX. G }22-00%0-25 |0.866 *0.010
{c J96-04F0-4 [3254, ¥ s [H1953%0.05 [o375+0.002
D [10-0 MIN 0.393 MIN [ J |25-4%C-4 1 * Vsa
€ 36007028 [ra1870:010 |k J2857%+0-51 [r125F0020
INOTE-BASIC FIGURES ARE INCHES) L |[3600F0-25 [1-417 20-010
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3V/560E
Hot Cathode Mercury (4079GA)

Vapour Thyratron

4079GA
CATHODE.
Oxide-coated shielded filament.
Voltage 5 v
Nominal current 38 A
DIMENSIONS.
Maximum overall length 544 mm,.
Maximum bulb dlameter 196 mm.
Net weight 1.9 kg.
Base. Speciai 3 pin. See drawing.
Top cap.  Special. See drawing.

MAXIMUM RATINGS.
Maximum peak Inverse voltage 20,000 v
Maximum peak anode current 20 A
Maximum average anode current 7.5
Condensed mercury temperature
range with forced ventilation I15° C. to 65° C.
maximum

The above ratings apply to operation with a choke
input filter and a supply frequency of 50 cfs.

MAXIMUM PEAK INVERSE
VOLTAGE RATINGS.

Natural S115°C.to | I5°C. to — —
Ventilation | 45° C. 35°C,
Forced J115°C.to | I15°C.to | I5°C.to | 15°C. to

Ventilation | 60° C. 50° C. 40° C. 35°C.

Peak inverse Less than | 7,500 to | 10,000 to | Greater than
voltage 7,000 V 10,000 V | 12,500 V 12,500 V

August 1945 3V/560E—



3V/560E
(4079GA) Hot Cathode Mercury

Vapour Thyratron
4079GA

TYPICAL OPERATING CONDITIONS
(for Ideal choke-Input filter).

Maximum D.C. | Maximum D.C.
Circuit No. | No. of Valves | Output volts | Output Current

2 2 6,400 V 12.5 A
3 4 13,000 V 125 A
4 3 9,500 V 16 A
5 | 6 9,500 V 30 A
6 6 18,500 V 16 A

THYRATRON OPERATION.
With a condensed mercury temperature of 35° C. the minimum
values of grid blocking voltages to prevent ignition are :

Grid voltage (approximately) Anode voltage
- f 2 kv
—20 16 kV

To strike the valve the grid should be pulsed positive.
The pulse should have a leading edge as near vertical as possible.
The contro! of the output is made by variation of the phase of the
grid pulse relative to the phase of the applied anode voltage.

This thyratron being directly heated, the output circuit must be
connected to the mid-point of the filament transformer secondary.

CATHODE HEATING TIME.

Ambient tempera- 10° C. to 15°C. to 20° C.and
ture 15° C. 20° C. above
Minimum pre-heating
time 30 minutes | 15 minutes ! 5 minutes

After shipment or transit the valve must be pre-heated not less
than 30 minutes before any anode voltage is applied so that the
mercury may be distributed correctly.

Temperature limits given under ** Natural Ventilation " are only
valid for unrestricted natural ventilation, forced air blast being
required for operation up to the maximum condensed mercury
temperature limit.

NOTE.—Before putting a valve of this type into service it is
recommended that reference be made to the General Information
sheet K.
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3V/560E

Hot Cathode Mercury (4079GA)
@ Vapour Thyratron

4079GA
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3V/560E
(4079GA) Hot Cathode Mercury
Vapour Thyratron @

4079GA
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Ref.: 3V/561E

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/561E

This thyratron is equivalent to, and replaces, the 4079GA type,

which is now obsolete.

CATHODE.
Oxide-coated, shielded filament

kg<—

Filament voltage 5 v
Nominal current 40 A
Minimum cathode heating time (ambient 1 min
temperature > 20°C)
DIRECT INTERELECTRODE CAPACITANCES.
Anode to grid 9 pF
Grid to filament 65 pF
MECHANICAL DATA.
Maximum overall length 539.8 mm
Maximum bulb diameter 133.4 mm
Base Special 3-pin (see drawing)
Socket 4022D
Top cap Special (see drawing)
Net weight kg
Shipping weight, approx. 13.5
Shipping dimensions 20 x 20 x 36

MAXIMUM RATINGS.

Maximum peak inverse voltage
Maximum peak anode current
Maximum average anode current
Maximum fault anode current
Maximum duration of fault anode
current
Maximum peak grid current
Maximum average grid current
Recommended maximum grid
circuit resistance
Maximum voltage drop
Maximum condensed mercury
temperature range

September 1956

FILAMENT EXCITATION

In phase In quadrature
0 20 kv
20 40 A
7.5 15 A
125 125 A
0.1 0.1 sec
1.5 1.5 A
300 300 mA
60 60 kQ
16 16 \'
15 to 65 °C
3V/561E—1
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Ref.: 3V/561E

Hot-Cathode Mercury-
Yapour Thyratron

Code: 3V/561E

The previous ratings apply to operation with a choke input filter
and a supply frequency of 50 cfs.

CATHODE HEATING TIME.

Ambient
Temperature 10 to 20°C 20°C and above
Minimum
pre-heating 2 minutes 1 minute
period

THYRATRON OPERATION.

With a condensed mercury temperature of 35°C the minimum
values of grid blocking voltage to prevent ignition are :

Anode Voltage Grid Voltage
2.0 kv ~3.5V
16 kv —-12 Vv

For positive operation it is recommended that for a given anode
voltage the grid should be biased back beyond the value required
to prevent ignition, and a positive firing pulse of 20 to 30 volts peak
applied.

The pulse should have a leading edge as near vertical as possible
and the grid circuit should be of high enough impedance to limit the
grid current. The control of the output may be affected by varying
the phase of the grid pulse relative to the phase of the applied anode
voltage.

September 1956 3V/561E—2



Ref.: 3V/561E

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/561E

MAXIMUM PEAK INVERSE VOLTAGE RATINGS AND
CONDENSED MERCURY-VAPOUR TEMPERATURES.

Natural
Ventilation]| 15 to 45°C | 15 to 35°C —_ —_
Forced
Ventilation| 15 to 60°C | 15 to 50°C | 15 to 45°C |15 to 40°C«
Peak Less 7500 10000 Greater
Inverse than to to than
Voltage 7500 vV 10000 V 12500 V 12500 vV

After shipment or transit the valve must be pre-heated for not
less than 30 minutes before any anode voltage is applied so that the
mercury may be distributed correctly.

The temperature limits given under ‘‘ Natural Ventilation *’ are
only valid for unrestricted natural ventilation. Forced air cooling
is recommended and is required for operation up to the limit of
condensed mercury temperature.

Before putting a valve of this type into service it is recommended
that reference be made to the General Information Section K in
the front of the valve handbook.
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Ref.: 3V/561E

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/561E

TYPICAL OPERATING CONDITIONS.

Maximum Maximum Maximum
Circuit No. of | A.C. Input | D.C. Output | D.C. Output
Valves Voltage Voltage Current
(r.m.s.) (Volts) (Amperes)
Single-Phase 7000 6300 12.5% «
Full Wave 2
Circuit No. 1 7000 6300 25 <«
Single-Phase 14000 12600 12.5% «
Full Wave Bridge| 4
Circuit No. 2 14000 12600 25F <
Half Wave 8150 9550 18.75%«
Three-Phase 3
Circuit No. 3 8150 9550 37.5t «
Three-Phase 8150 9550 37.5% «
Double Y Parallel é
Circuit No. 4 8150 9550 751 <«
Three-Phase 8150 19100 18.75% «
Full Wave 6
Circuit No. 5 8150 19100 37.5¢ <

* Filament excitation in phase with anode.
1 Filament excitation in quadrature with anode.
The above tables suitable circuits for this thyratron and shows

the safe maximum input and output conditions. The values are
based on sine wave input and the use of a suitable choke input filter.

This thyratron being directly heated, it is recommended that the
output circuit be taken from the mid-point of the filament supply
transformer secondary winding.

For details of the circuits referred to see sheet K—8 in the intro-
duction to this handbook.
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Ref.: 3V/561E

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/561E

TYPICAL CONTROL o
3V/S6IE 84079 GA CHARACTERISTIC. SHADED H9 35°C
VL 1980 AREA INDICATES THE SPREAD|
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Ref.: 3V/561E

Hot-Cathode Mercury-
Vapour Thyratron

Code: 3V/561E

c
E DIA
*D —-‘DIA‘— i
F
t 1.C
. L
90°outf oF @ @ ?
POSITION 0/ Vs \
8 GG
DIA A
BASING
I FILAMENT
METAL SHELL 2 GRID
3 FILAMENT
T.C. ANODE
WF I
l ,1_{ NOTE:
) K GRID PIN
¥ JL CONNECTED TO METAL
H SHELL.
DIM[MILLIMETRES | INCHES |JDIM/MILLIMETRES | INCHES
A 1539.8 MAX. |21 74 MAX. [ F [23-80 £ 051 [0-93720-020
B |i33-4 MAX. |5/4 MAX. ]G [22:00 * 0-25 [0-866F+0-0l0
¢ [n7.5X0.4 ja54*Vka |H [9-53 £0-05 [o0-375%0-002
D [1O- O MIN 0:393 MIN]J [25:4 +0-4 it +V%4
€ [36-00%0-25 [1-418%0-010f K [28-57+0-51 [I-12520-020
NOTE: BASIC FIGURES ARE INCHES] L [36-00+0-25 [1-41710.010
¥ DENOTE S~ CONTACT LENGTH M [10-00+0.25 |0-393%0.010

Tentative data
September 1956
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3V/590E
Hot Cathode Mercury (4080GA)

Vapour Thyratron

4080GA
CATHODE.
Oxide coated shielded filament.
Yoltage 5 \
Nominal current 100 A
DIMENSIONS.
Maximum overall length 685 mm,
Maximum bulb diameter 266 mm.
Net weight 4 kg.
Base. Special 3 pin. See drawing.
Top cap.  Special. See drawing.

MAXIMUM RATINGS.

Maximum peak inverse voltage 16,000 A
Maximum peak anode current 50 A
Maximum average anode current 20 A

Condensed mercury temperature
range with forced air cooling 15° C. to 60° C.
maximum

The above ratings apply to operation with a choke
input filter and a supply frequency of 50 c/s.

MAXIMUM PEAK INVERSE VOLTAGE
RATINGS.

Natural 15°C.to | 15°C. to
Ventilation 45° C. 35° C. — —_
Forced 15°C.to | I5°C.to | I5°C.to | I5°C. to

Ventilation 60° C. 50° C. 40° C. 35° C.

Peak inverse Less than | 7,500 to | 10,000 to | Greater than
voltage 7,500 V 10,000 V | 12,500 V 12,500 V

August 1945 3V/590E—1



3V/590E
(4080GA) Hot Cathode Mercury

Vapour Thyratron
4080GA

TYPICAL OPERATING CONDITIONS.
(for ideal choke-input filter).

Circuit No. No. of Valves | Maximum D.C. | Maximum D.C.
Output volts Output current

2 ' 2 5,000 V 31A

3 4 10,000 V 31 A

4 ‘ 3 7,500 V 38 A

5 i 6 7,500 V 76 A

6 } 6 15,000 V 47 A

THYRATRON OPERATION.
With a condensed mercury temperature of 35° C. the minimum
values of grid blocking voltages to prevent ignition are :

Grid voltage (approximately) Anode volts
1 I kv
—20V 16 kv

To strike the valve the grid should be pulsed positive.
The pulse should have a leading edge as near vertical as possible.
The control of the output is made by variation of the phase of the
grid pulse relative to the phase of the applied grid voltage.

This thyratron being directly heated, the output circuit must be
connected to the mid-point of the filament transformer secondary

CATHODE HEATING TIME.

Ambient Temperature 15°t020°C. | 20° C. and
above
Min. Pre-heating period 30 min. 10 min.

!

After shipment or transit the valve must be preheated not less
than 30 min. before any anode voltage is applied so that the mercury
may be distributed correctly.

Temperature limits given under * Natural Ventilation "’ are only
valid for unrestricted natural ventilation, forced air blast being
required for operation up to the maximum condensed mercury
temperature limit.

NOTE.—Before putting a valve of this type into service it is
recommended that reference be made to the General Information
Sheet K.
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3V/590E
Hot Cathode Mercury (4080GA)

Vapour Thyratron
4080GA

36mm— f‘—
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3V/590E
(4080 GA) Hot Cathode Mercury

Vapour Thyratron
4080GA
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4A/137B
Coplanar-Grid @A)

Tetrode

4045A

CATHODE.

Oxide-coated filament

Voltage 5 v

Nominal current 1.6 A
RATING.

Amplification factor rMeasured at 5.3

{Va 145V Vg, 70V}

Impedance Vg,—60VY 3,600 Q2
INTER-ELECTRODE CAPACITIES.

Grid to anode 38 pF

Input I8 pF

Output 9.4 pF
DIMENSIONS.

Maximum overall length 165 mm.

Maximum bulb diameter 63 mm.

Base Standard British 5-pin

Net weight 100 g
MAXIMUM RATINGS.

Maximum direct anode voltage 250 v

Maximum direct anode current 45 mA

Maximum potential difference between

screen and control grids 150 v
Maximum control grid potential on
positive swing of input voltage 10 \'

It is recommended that the valve be operated in a vertical position.
When operated horizontally the plane of the filament must be
vertical.
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4A/137B
(4045A)

Coplanar-Grid

Tetrode
4045A

TYPICAL OPERATING CONDITIONS.

Anode voltage (volts)

Control grid
voltage (volts)

Positive grid
voltage (volts)

Anode current (mA)

Positive grid
current (mA)

Amplification factor

Anode resist-

130

—40

43
25

0.2
5.4

130

-60

63
25

0.4
5.0

130

130 130

-40 60 -40

53
35

0.4
5.0

72 59
5 45

0.7 0.9
5.0 5.1

180 180

-50 65

55 70
40 40

03 04
52 52

*250

-70

65
45

0.2
5.2

ance (ohms) 3,700 4.000 3,200 3,400 2,900 3,400 3,600 3,600

Load

resistance (ohms) {5,000 3,000 4,000 2,000 2,800 5,000 3,500 5,000

Input peak volts 40 60 40 60 40 S0 65 70

Fundamental

poweroutput (watts)| .1 2.0 1.2 22 {4 2.1 33 42

2nd harmonic  (db)| 29 21 33 21 30 30 26 26
* Maximum operating condition.
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4A/137B
Coplanar-Grid @A)

Tetrode
4045A
FILAMENT VOLTAGE = 5 VOLTS D.C.
SCREEN VOLTAGE = 70 VOLTS
ANODE CURRENT
______ SCREEN CURRENT
£
80
< 70 o
E 3 *
A\ Y = H
- o * iy
z 60 SF Ay A
b a5
@ o
8 50 5@* :
Z S
i 40 ¥ ol
ol X it
¥ S
o ;
30
w
[1%] F H
8 20 it
0
<
10
O 11113
o -120 280 -40 T

CONTROL GRID VOLTAGE (V)
February 1946 4A/137B—3



4A/137B
@o4sa)  Coplanar-Grid
Tetrode @

4045A

63 mm. DIA.

T

165 mm. MAX.

!
|
‘ 20:5 m m. DIA.

ANODE
SCREEN CRIO

-

/ { -
3 V) ~~ FILAMENT.
FILAMENT S~ CONTROL CRiD.
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Ref.: 4G/280K
Hot-Cathode Gas-Filled
Miniature Thyratron

Code: 2D21 (CV797) -

The 2D21 is a miniature tetrode-type, inert-gas-filled thyratron.
It is directly equivalent to the U.S.A. 2D21 type.

CATHODE
Indirectly-heated, oxide-coated

Heater voltage 6.3 \
Nominal current 0.6 A
Cathode heating time, minimum 10 sec
DIRECT INTERELECTRODE CAPACITANCES
Grid to anode 0.026 pF
Input 2.4 pF
Output 1.6 pF
CHARACTERISTICS
lonization v 100M\7a51\1/red atso vt
. o T psec
time, approx. a la pk 0.5A
Lo Measured at
E;‘:“;ﬁﬂg; {v 125V : Vg, — 100 v} 35 psec
’ : Rg, 1000 Q o 0.1A
Measured at
Va 125V 1 Vg, — 10V 75 usec
Rgy 1000 0 ¢ I 0.1A
Critical grid With V, 460 V r.m.s. A
current, max. la ay 0.1A w
Voltage drop, approx. 8 A
Control grid
Control Ratio, approx. (Rg; = 002) 250
Screen grid
Control Ratio, approx. (Rg, = 0Q) 1000
MECHANICAL DATA
Maximum overall length 54 mm
Maximum seated height 47.6 mm
Maximum diameter 19.1 mm
Base B7G
Net weight 8 g
Mounting position Unrestricted
May 1958 4G/280K—1
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Ref.: 4G/280K
Hot-Cathode Gas-Filled
Miniature Thyratron

Code: 2D21 (CV797) <

MAXIMUM RATINGS AND TYPICAL OPERATING

CONDITIONS
Maximum Ratings
Maximum peak forward anode voltage 650 \
Maximum peak inverse voltage 1300 \
Maximum peak screen grid voltage before
conduction  —100 \
t¥Maximum average screen grid voltage
during conduction —10 A
Maximum peak control grid voltage
before conduction  —100 A
‘ttMaximum average control grid voltage
during conduction —10 A
Maximum peak cathode current 0.5 A
ftMaximum average cathode current 0.1 A
Maximum fault current 10 A
Maximum duration of fault current 0.1 sec
ttMaximum average screen current 0.01 A
ttMaximum average control grid current 0.01 A
Maximum grid circuit resistance 10 MQ
Maximum peak Vyy heater negative to
cathode 100 \
Maximum peak Vpi heater positive to
cathode 25 v
Ambient temperature range —75to 490 °C
Typical Operating Conditions
Relay Service
Anode voltage (r.m.s.) 117 400 N
Direct screen grid voltage 0 0 \4
*Control grid voltage (r.m.s.) 5 —_ \'
Direct control grid voltage — ) A
Peak control grid signal voltage 5 6 \
Control grid circuit resistance 1 1 MQ
**Anode circuit resistance 1.2 2 kQ

1 Square pulse voltage.
11 Averaged over any interval of 30 seconds.

* Approximately 180° out of phase with respect to the anode
voltage.

** Sufficient resistance, including the valve load, must be used to
prevent the cathode current exceeding the valve ratings.

May 1958 4G/280K—2



Ref.: 4G/280K
Hot-Cathode Gas-Filled
Miniature Thyratron

Code: 2D2I (CV797) <
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Ref.: 4G/280K

Hot-Cathode Gas-Filled
Miniature Thyratron

Code: 2D21 (CV797) <

OPERATIONAL RANGE OF
CRITICAL GRID VOLTAGE
Grid No. 2 Voltage = 0
Ranges shown are for two values of grid
resistor, 0.1 and 10.0 Megohms.
Spread takes into consideration differences
between valves and subsequent changes during
life for heater voltage range of 5.7 to 6.9 Volts.
Range for 10 MQ Range for 0.1 MQ
------------------------ ’ ,..’::::.','_:::_‘_‘_‘_‘:::I,'\'::‘"_"‘
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Ref.: 4G/280K
Hot-Cathode Gas-Filled
Miniature Thyratron

Code: 2D21 (CV797) <«

(et ) =t

E %>

RING GAUGE

F¥

\__ J

L BASING

GRID .I.
CATHODE
HEATER
HEATER
GRID .2.
ANODE
GRID . 2.

NoOuvwhwn -

N

B7G BASE

% DENOTES - MEASURED FROM BASE SEAT TO BULB TOP
{INE, AS DETERMINED BY RING GAUGE OF 'E’ INT: DIA’

*

*

DIM | MILLIMETRES INCHES
A | 54-0 MAX: 2 g MaAx:
B | 19-1 MAX: 3/a_MAX:
F 381+ 2.4 1t 342
L | 47.6 MAX: 124 MAX:
E | -1 6

NOTE - BASIC FIGURES ARE INCHES

May 1958
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Ref.: 4G/401A

Hot-Cathode Gas-Filled
Thyratron

Code: 3D22 (CV2851) <«

The 3D22 is a tetrode type inert-gas-filled thyratron with a
negative control characteristic for use in industrial and other control
devices. It is directly equivalent to the U.S.A. 3D22 type.

CATHODE
Indirectly-heated, oxide-coated
Heater voltage 6.3 v
Nominal current 2.6 A
Cathode heating time, minimum 30 sec

DIRECT INTERELECTRODE CAPACITANCES

Grid to anode 0.1 pF
Input 7 pF
OQutput 3.6 pF
CHARACTERISTICS
N Measured at
lonization .
time, approx. {Va 100 Ya -p:’gx.o}i 0V T} 0.5 psec
Lo Measured at
?ie':";m;g; Va 125V 1 Vg —200V 5 150 usec
me, approx. Rgy 10000 : |, 0.8A
Measured at
Va125V : Vg —148V 3 400 usec
Rg, 1000Q : 1,08 A
Critical grid WithV, 460V r m.s.
current, max. I: 0.8A } 08 KA
Voltage drop, approximately 10 v
Control grid
control ratio, approx. (Rg, = 0.1 MQ) 150
Screen grid
control ratio, approx. (Re. = 0.1 MQ) 650
May 1958 4G/401A—1
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Ref.: 4G/401A
Hot-Cathode Gas-Filled
Thyratron

Code: 3D22 (CV2851) <«

MECHANICAL DATA

Maximum overall length 117.5 mm
Maximum seated height 101.6 mm
Maximum diameter 60 mm
Base B7D

Net weight 165 g
Mounting position Unrestricted<—

MAXIMUM RATINGS

Maximum peak forward voltage 650 \
Maximum peak inverse voltage 1 500 v
Maximum peak screen voltage before
conduction —100 v
tfMaximum average screen grid voltage
during conduction —10 v
Maximum peak control grid voltage
before conduction —200 A
+1Maximum average control grid voltage
during conduction —10 v
Maximum peak cathode current 8 A
+tMaximum average cathode current 0.8 A
Maximum fault cathode current 30 A
Maximum duration of fault cathode current 0.1 sec
11Maximum average screen current 0.1 A
4+1Maximum average control grid current 0.05 A
Maximum contro! grid circuit resistance 2 MQ
Maximum peak Vpi, heater negative to
cathode 100 Vv
Maximum peak Vhi, heater positive to
cathode 25 v
Ambient temperature range —75to +90 °C

Note.—Sufficient resistance, including the valve load, must be
used to prevent the cathode current exceeding the
valve ratings.

t Square pulse voltage.
11 Averaged over any interval of 30 seconds.
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Ref.: 4G/401A
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Ref.: 4G/401A
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Ref.: 4G/401A

Hot-Cathode Gas-Filled
Thyratron

Code: 3D22 (CV2851) <«

OPERATIONAL RANGE OF
CRITICAL GRID VOLTAGE
Grid No. 2 Voltage = 0
Ranges shown are for two values of grid
resistor, 0.1 and 2.0 megohms.
Spread takes into consideration differences
between valves and subsequent changes
during life for heater voltage range of 5.7
to 6.9 Volts and ambient temperature
range of —40 to +90°C.
Range for 2 MQ Range for 0.1 MQ
v M
[P Jeobvipieieertevsiie ottt N
400
300
200
)
p
3
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<
s v
100 5
(@)
>
w
[a]
o]
H z
THHH <
—14 —12 -0 -8 —6 —4 -2 0

GRID VOLTS DC

May 1938 4G/401A—5



Ref.: 4G/401A

Hot-Cathode Gas-Filled

Thyratron

Code: 3D22 (CV2851) «

— ——

TN

B7D.

BASE

NowmswNn -

BASING
HEATER.
GRID 2.
CATHODE
GRID 1.
GRID 2.
ANODE .
HEATER,

DiM. MILLIMETERS

INCHES

117.5 MAX

45/8 MAX

52.4 MAX

21/16 MAX

60 MAX

rinj®e>»

23/8 MAX

1O1.6 MAX.

4 MAX.

NOTE - BASIC FIGURES ARE INCHES,

May 1958
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5A/102-A

—Srandard Valves—

VALVE TYPE 5A/102-A

(previously coded VLS.452).
OUTPUT PENTODE.

SPECIFICATION.

Cathode.
Indirectly heated oxide coated.
Constant current type.

Base.
American medium é-pin—Control grid
connected to top cap type B.

Dimensions. 5% max
Max. overall length 54" (13 cms.)
Max. diameter 14" (46 cms.)
Net weight 0-11 Ibs. (50 gms.)
Constants.
Nominal heater voltage 7-5 volts
Heater current 0-85 amps.
*Amplification factor 110 -
*Impedance 43,000 ohms
*Mutual conductance 2:5 mA. per volt Ge Gs
Grid-anode capacity 0-5 uuF.
Input capacity 6-8 uuF.
Output capacity 9 uuF. A
* gt Vp = 180 Vg: = 150, Vg1 = — I8 volts.

H

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 180 volts
Maximum direct anode current 50 mA.
Maximum direct screen voltage 150 volts
Maximum direct screen current 10 mA.
Maximum control grid resistance 500,000 ohms

(using auto-bias).

W.5A/102-A.1
Tentative data March, 1939



5A/102-A

—Srandard Valves—

TYPICAL OPERATING CONDITIONS.

Anode voltage 180 volts
Control grid voltage —I18 volts
Screen voltage 150 volts
Suppressor voltage 0 volts
Load resistance 4,000 ohms
Output—mW, 50 100 250 500 750 1,000
Total harmonics, db below fundamental 34 31 28 26 25 24
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5A/128B
R.F. Pentode (4046A)

4046A
CATHODE.
Indirectly-heated oxide-coated.
Voltage 4 v
Nominal current I A
RATING.
Mutual conductance \Tge:s%(?e a:,\g _2_'22\\; 3 mA/V
INTER-ELECTRODE CAPACITIES.
Grid to anode 0.007 pF
Input 10.7 pF
Qutput 8 pF
DIMENSIONS.
Maximum overall length 137 mm.
Maximum bulb diameter 39 mm.
Base : Standard British 5-pin
Net weight 60 8-
MAXIMUM RATINGS.
Maximum direct anode voltage 250
Maximum direct screen voltage 100 A
Maximum direct anode current 9 mA
TYPICAL OPERATING CONDITIONS.
Anode voltage 250 200 150 volts
Control grid bias ... —1.5 —I|.5 —1.5 volts
Screen grid voltage... 100 100 100 volts
Anode current ... 3.9 3.8 3.7 mA
Anode resistance ... | 800,000 800,000 800,000 chms
Load 50,000 46,000 30,000 ohms
Output 0.315 0.258 0.175 watts
2nd harmonic—9; ... 8.6 8.75 1.5
—db 213 20.7 19

April 1946 5A/128B—1



5A/128B

(4046A)

R.F. Pentode

4046A
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5A/1288

@ R.F. Pentode (4046A)

4046A

ANQDE ——=t

39 mm.MAX.DIA

137 m m.MAX

CATHODE & C,

HEATER

April 1946 5A/128B—3



. SA/I136A
Carrier Pentode  (43287)

5A/136D
4328A and D (4328D)
(4328A is for replacement purposes only)

CATHODE.

Indirectly heated Oxide-coated.

Current 0.425 A

Nominal voltage. 7.5 v
RATING.

measured at
glcl:zuil c?ilziductance Va250V Vg, 180V l; mA/V
en grid u Vg0 Vg,~—5.5V

INTER-ELECTRODE CAPACITIES.

Grid to Anode 0.03 pF

Input 6 pF

Output 14 pF
DIMENSIONS.

4328A 4328D

Maximum overall length 125 mm. 125 mm.

Maximum bulb diameter 40 mm. 40 mm.

Base Small American International

6 pin Octal

Net weight 50 g. 45 g.
MAXIMUM RATINGS.

Maximum direct anode voltage 250 v

Maximum direct anode current 75 mA

Maximum direct screen voltage 180 v

Maximum direct screen current 2.5 mA

NOTE.—When this valve is used in series with other valves of a
different type, protection should be provided for the heaters at the
moment of switching on.

June 1946 SA/136A and D—I
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5A/136A
(4328A)
5A/136D

Carrier Pentode

4328A and D

(4328D)

(4328A is for replacement purposes only)
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5A/136A

28A)  Carrier Pentode
5A/136D
(4328D) 4328A, and D

(4328A is for replacement purposes only)

40mm DIA. MAX,
—
G BASING 4328A
1

_ HEATER
ANODE
GRID 2
GRID 3
CATHODE
HEATER

on PN~

125mm
MAX, BASING4328D

BLANK
HEATER

ANODE

GRID 2

GRID 3

HEATER

CATHODE

ONAWN -~

43280 4328A

6 1
7/ ®®\ 2 @®
@C)g s(®@ ®@)2
©@e/3 ®®
5 4 4 3

SMALL SHELL AMERICAN

OCTAL SMALL SHELL
June 1946 5A/136A and D—4



5A/150A

*
Carrier Pentode  (43104)
4310A
CATHODE.
Indirectly heated oxide-coated
Voltage 10 v
Nominal current 0.32 A
RATING.
Mutual conductance Measured at 2.0 mA/V
Va=Vg,=135
Screen grid g Vg 0 19
Vg,—3
INTER-ELECTRODE CAPACITIES.
Grid to anode 0.03 pF
Input ) pF
Output 14 pF
DIMENSIONS.
Maximum overall length 130 mm
Maximum bulb diameter 40 mm
Base—Small American six pin
Net weight 50 g.
MAXIMUM RATINGS.
Maximum direct anode voltage 250 \A
Maximum direct screen voltage 180 \'4
Maximum direct cathode current 10 mA
Maximum direct screen current 2.5 mA
Tentative data
July 1946 5A/1S0A—1
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5A/I50A

5A/I50A—3
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5A/I50A
@i0A)  Carrier Pentode

4310A

40m.m.D[A!
MAX:

30 mmMAX:

Tentative data H
July 1946 5A/150A—4



5A/152M
Coaxial Repeater

Pentode

5A/152M
CATHODE.
Indirectly heated Oxide coated
Voltage 6.3 v
Nominal current 0.47 A
RATING.
Mutual conductance (at la |10mA) 7.5 mA/V

INTER-ELECTRODE CAPACITIES.

Grid to anode 0.018 pF
Input 10 pF
Output 5 pF
DIMENSIONS.
Maximum overall length 80.2 mm,
Maximum seated height 66.7 mm.
Maximum diameter 30.15 mm.
Net weight 28.5 grms.

MAXIMUM RATINGS.

Maximum direct anode voltage 250 v
Maximum direct screen voltage 150 v
Maximum direct screen current 5 mA
Maximum anode dissipation 5 w
Equivalent noise resistance 670 Q
May 1947 5A/152M—1



5A/152M
Coaxial Repeater
Pentode
5A/152M

TYPICAL OPERATING CONDITIONS.

Direct anode voltage 250 \'
Direct anode current 10 mA
Direct screen voltage 150 v
Direct screen current 2 mA
Direct suppressor voltage 0 v
Load impedance 6,000 Q
Power output 50 mw
Distortion <5 %

May 1947 SA/152M—2



5A/152M

5A/152M

Coaxial Repeater
Pentode
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Coaxial Repeater

5A/152M

Pentode
5A/I52M

S

B.8. 8.
BAS €|

[ ©
LY

i C e tpf

ONOOR WN -

BASING

HEATER
ANODE
GRID 2
GRID 3
SHIELDS
GRID |

CATHODE
HEATER

DIM |MILLIMETRES

INCHES

A 1802 MAX

35/32 MAX

B |66-7 MAX

25/8 MAX

C 3015 MAX

13/i6 MAX

NOTE. BASIC FIGURES ARE INCHES

May 1947
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5B/110M
Coaxial Repeater

Pentode

5B/110M
CATHODE.
Indirectly-heated oxide-coated
Voltage 6.3 Y
Nominal current 0.8 A
RATING.

Measured at )

Mutual conductance{ Va 250V | 6.5 majV

INTER-ELECTRODE CAPACITIES.

Grid to anode 0.035 pF
Input i pF
Output 6 pF
DIMENSIONS.
Maximum overall length 80.2 mm.
Maximum seated height 66.7 mm.
Maximum diameter 30.15 mm.
Net weight 30 grms.

MAXIMUM RATINGS.

Maximum direct anode voltage 250 v
Maximum direct screen voltage 150 v
Maximum direct screen current il mA
Maximum direct anode dissipation I w

May 1947 58/110M—I



5B/110M
Coaxial Repeater
Pentode
5B/110M

TYPICAL OPERATING CONDITIONS.

Direct anode voltage 250 A
Direct anode current 38 mA
Direct screen voltage 150 \4
Direct screen current 8 mA
Direct suppressor voltage 0 \'
Load Impedance 5,000 Q
Power output 2 w
Distortion <5 %

May 1947 58/110M—2



5B/110M
Coaxial Repeater

Pentode
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5B/110M
Coaxial Repeater
Pentode

5B/110M
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Coaxial Repeater

5B/110M

Pentode

5B/110M

B.8. B.

B
A
BASE—— 1§ ©
e "
_BASING
!  HEATER
2 ANODE
3 GRID?2
4 GRID 3
5 SHIELDS
6 GRID |
7 CATHODE
8 HEATER
DIM |MILLIMETRES INCHES
A [80:2 MAX 35/32 MAX
B {667 MAX 25/8 MAX
¢ |[30-15 MAX 13/16 MAX

NOTE. BASIC FIGURES ARE INCHES.

May 1947
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Beam Power
@ Amplifier
5B/250A

5B/250A

CATHODE.
Indirectly heated oxide coated.
Heater voltage
Nominal current

oo
O W

RATING.

Measured
Screen Grid p at V,500V 9
Mutual conductance ) V.2 250V 6.0

[2=72 mA

INTER-ELECTRODE CAPACITIES

Grid to anode 0.2
Input capacity ]
Output capacity 7
DIMENSIONS.
Maximum overall length 150
Maximum diameter 53
Base—American medium 5-pin ceramic.
Net weight 72
MAXIMUM RATINGS
Maximum direct anode voltage 600
Maximum direct screen voltage 300
Maximum direct anode current 120
Maximum anode dissipation 25
Maximum screen input 3.5
Maximum frequency for above
ratings 60
Maximum anode voltage for
frequency of 125 Mc/s 300
August, 1945

><

Mc/s
v

5B/250A—1



5B/250A
Beam Power

Amplifier

5B/250A

TYPICAL OPERATING CONDITIONS
AUDIO FREQUENCY

Class B Power Amplifier or Modulator.

{For balanced 2-valve circuit.)

Direct anode voltage 400 600 V
Direct screen volitage 300 300V
Grid bias —25 —30V
Anode current per valve—zero signal 50 30 mA
Anode current per valve—maximum signal 115 100 mA
Load resistance anode to anode 3,800 6,660 ohms
Maximum signal direct screen current 10 10 mA
Maximum signal power output 60 80 W
Peak A.F. grid-to-grid voltage 80 80V

RADIO FREQUENCY
Class B Telephony Modulated Carrier applied to Grid.
(Carrier conditions per valve for use with 1009%,)

modulation.)
Direct anode voltage 400 600 V
Direct screen voitage 250 250 v
Grid bias —25 —25V
Direct anode current 75 62.5 mA
Direct screen current 4 3 mA
*Direct grid current 0 0 mA
Peak R.F. grid voltage 30 20V
Power output 9 125 W

Class C Power Amplifier Anode subject to modulation.
(Carrier conditions per valve for use with 1009,)
modulation.)

Direct anode voltage 325 475V
Direct screen voltage 225 225V
Grid bias -—45 —50Vv
Peak R.F. grid voltage 70 70V
Direct anode current 80 83 mA
Direct screen current 9 9 mA
*Direct grid current 3 2 mA
Power output I5 24 W
Class C Power Amplifier or Oscillator unmodulated.
Direct anode voltage 400 600 V
Direct screen voltage 250 250 v
Grid bias —50 —50 Vv
Peak R.F. grid voltage 80 80V
Direct anode current 95 100 mA
Direct screen current 9 9 mA
*Direct grid current 2.5 3 mA
Power output 25 375 W

*Subject to wide variation depending upon the impedance of the load circuit.

August, 1945 5B/250A—2



5B/250A

5B/250A

Beam Power
Amplifier
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5B/250A

Beam Power
Amplifier @

5B/250A
53mm
MAX: -
ANODE ______|
{50 mm
MAX:
HEATER
BEAM PLATE SCREEN GRID
&CATHODE
CONTROL GRID

August, 1945 58/250A—4



Ref.: 5B/254G

SPEGIAL VALVES to
5B/256M

Beam-Power Amplifiers

Codes: 5B/254G 5B/256M (CV499)
5B/254M (CV428) 5B/25TM (CV2220)
5B/255M (CV391) 5B/258M (CV2347)

These valves are indirectly heated, beam-power tetrodes electric-
ally similar to the 5B/250A (807) type, and of reliable construction.
The 5B/254G is identical to the 5B/254M but has flexible leads for
wiring directly into the circuit.

For applications where the valve is to be used at either high
altitudes or under anode modulated conditions, the use of the
double-ended versions (5B/254G, 5B/254M and 5B/258M) is to be
preferred because of insulation considerations at the valve base.

MECHANICAL DATA
Mounting Position

There are no restrictions on the mounting position of these
valves but, as they may reach high temperatures according to the
power dissipated, the equipment should be designed so that adequate
ventilation is afforded to ensure safe bulb temperature under all
conditions of use. Under no circumstances should the temperature
of the hottest point of the bulb be allowed to exceed 250°C.

Net weight 40 g
1.4 oz

June 1961 58/254-8M—1

COMPONENTS
GROUP

Srondord Telephortes arnd Cables Limited

Registered Office: Connaught House, Aldwych, W.C.2

VALVE DIVISION, FOOTSCRAY, KENT Telephone: Footscray 3333




Ref.: 5B/254G

to SPEGCIAL VALVES

5B/258M

Beam-Power Amplifiers

Codes: 5B/254G 5B/256M (CV499)
5B/254M (CV428) 5B/257M (CV2220)
5B/255M (CV391) 5B/258M (CV2347)

ELECTRICAL DATA

CATHODE

Indirectly-heated, oxide-coated
5B/254M 5B/254G 5B/255M
6.3 6.3

Heater voltage 6.3 v
Heater current (nominal) 0.9 0.9 0.9 A
5B/256M 5B/257TM 5B 258M
Heater voltage 19 12 19 A
Heater current (nominal) 0.3 0.47 03 A
DIRECT INTERELECTRODE CAPACITANCES
5B/254M 5B/254G  5B/255M
Input 13 10 12 pF
Output 7 8 8.5 pF
Anode to Grid 1 0.1 0.12 0.13 pF
5B/256M 5B/257M 5B/258M
Input 12 12 13 pF
Output 8.5 8.5 7 pF
Anode to Grid 1 0.13 0.13 0.1 pF
CHARACTERISTICS

Mutual conductance [V _?;oa\s,lf\'}edjasov [ mA/V
Screen grid p L ‘_Ia 7 mA 9

MAXIMUM RATINGS AND TYPICAL OPERATING
CONDITIONS

AUDIO FREQUENCY

Class AB,. Power Amplifier or Modulator. Triode connected.
(For balanced two-valve operation.)

Maximum Ratings (per valve).

Direct anode voltage 400 v
Direct average anode current 125 mA
Direct anode plus screen dissipation 25 w
Peak heater to cathode voltage,

positive or negative 135 v

June 1961 5B/254-8M—2



Ref.: 5B/254G

SPECIAL VALVES to
5B/258M
Beam-Power Amplifiers
Codes: 5B/254G 5B/256M (CV499)
5B/254M (CV428) 5B/257M (CV2220)
5B/255M (CV391) 5B/258M (CV2347)
Typical Operating Conditions (two valves).
Direct anode voltage 400
*Direct grid voltage —45
Direct anode current, zero signal 64 mA
Direct anode current, max. signal 140 mA
Peak a.f. grid to grid voltage 90 v
Load resistor, anode to anode 3000 Q
Power output, two valves 15 w
Total harmonic distortion 3 %
Class AB,. Power Amplifier or Modulator.
(For balanced two-valve operation.)
Maximum Ratings (per valve).
Direct anode voltage 600 \
Direct average anode current 120 mA
Direct anode dissipation 25 w
Direct screen voltage 300 N
Direct screen dissipation 4.5 w
Peak heater to cathode voltage, positive
or negative 135 A4
Typical Operating Conditions (two valves).
Direct anode voltage 500 600 \)
Direct screen voltage 300 300 A
*Direct grid voltage —30 —32 v
Direct anode current, zero signal 60 46 mA
Direct anode current, max. signal 240 200 mA
Direct screen current, zero signal 0.9 0.7 mA
Direct screen current, max. signal 16 12 mA
Peak a.f. grid to grid voltage 86 90 A
Load resistor, anode to anode 4600 6900 Q
Power output, two valves 75 80 w
* The D.C. grid circuit resistance should not exceed 30 000 ohms
when a fixed bias source is used. Cathode bias is not recommended.
RADIO FREQUENCY
Class B. Telephony. Modulated carrier applied to the grid.
(Carrier conditions per valve for use with 100%, modulation.)
Maximum Ratings.
Direct anode voltage 600 v
Direct anode current 80 mA
Direct anode dissipation 25 w
Direct screen voltage 300 \
Direct screen dissipation 4.5 w
Peak heater to cathode voltage,
positive or negative 135 \'
Maximum frequency for above ratings 60 Mc/s
Maximum anode voltage for 125 Mc/s
operation 450 v
June 1961 5B/254-8M—3



Ref.: 5B/254G

to SPEGIAL VALVES

5B/258M

Beam-Power Amplifiers

Codes: 5B/254G 5B/256M (CV499)
5B/254M (CV428) 5B/25TM (CV2220)
5B/255M (CV391) 5B/258M (CV2347)

Typical Operating Conditions.

Direct anode voltage 500
Direct screen voltage 300
*Direct grid voltage —40
Direct anode current 70
Direct screen current 4
Peak r.f. grid voltage 40

Direct grid current 0
1Grid driving power (approx.) 03
Power output 1"

3 33
>PL<PP<<<

e 33

* The total effective grid circuit resistance should not exceed

30 000 ohms.

T At crest of a.f. cycle with 1009, modulation.

Ciass C. Power Amplifier. Anode subject to modulation.
(Carrier conditions per valve for use with 1009, modulation.)

Maximum Ratings.

Direct anode voltage

Direct anode current

Direct anode dissipation

Direct screen voltage

Direct screen dissipation

Direct grid current

Peak heater to cathode voltage,
positive or negative

Maximum frequency for above ratings

Maximum direct anode voltage for 125 Mc/s

operation

Typical Operating Conditions.

Direct anode voltage 400
tDirect screen voltage 250
tScreen series resistor 25
*Direct grid voltage —75

Grid series resistor 21.4

Direct anode current 80

Direct screen current 6

Peak r.f. grid voltage 95
§Direct grid current 3.5

Grid drive power, approx. 0.3

Power output 22

June 1961
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Codes: 5B/254G sB/256M (cv499) | STC
5B/254M (CV428) 5B/257M (CV2220)
5B/255M (CV391) 5B/258M (CV2347) Ref.: 5B/254G
t

o}
CONTINUED 5B/258M

Class C. Power Amplifier or Oscillator. Unmodulated.
Maximum Ratings.

Direct anode voltage 600 A
Direct anode current 100 mA
Direct anode dissipation 25 w
Direct screen voltage 300 \%
Direct screen dissipation 4.5 w
Direct grid current 5.0 mA
Peak heater to cathode voltage,

positive or negative 135 \
Maximum frequency for above ratings 60 Mc/s
Maximum direct anode voltage for 125 Mc/s

operation 450 \%

Typical Operating Conditions.

Direct anode voltage 500 600 \
® Direct screen voltage 250 250 V'
® Screen series resistor 3 44 kQ

*Direct grid voltage —45 —45 A

Grid series resistor 11.2 11.2 kQ

Direct anode current 100 100 mA

Direct screen current 8 8 mA

Peak r.f. grid voltage 65 65 \

§Direct grid current 4 4 mA

Grid drive power, approx. 0.3 0.3 w

Power output 32 40 w

* Obtained from the resistor of value shown, a cathode resistor,
fixed supply or a combination of methods.

When the grid is driven positive and the valve operated at
maximum ratings the total D.C. grid resistance should not exceed
30 000 ohms. For operation at less than maximum ratings the value
may be increased to 100 000 ohms.

+ Obtained from the modulated anode supply via a resistor of the
value given, from a fixed supply via an a.f. choke, or, preferably, from
a fixed supply via a separate winding on the modulation transformer.

§ Subject to wide variation dependent upon the impedance of the
load circuit.

© Obtained from a separate source, from the anode voltage
supply via a potential divider or through a series resistor of the
value shown. A series screen resistor should be used only in a
circuit in which the valve is not keyed.

January 1963 5B/254-8M—5



STC | codes: 582546 5B/256M (CV499)
5B/254M (CV428) 5B[257M (CV2220)

Ref.: 5B/254G 5B/255M (CV391) 5B/258M (CV2347)
SB/;.‘;BM CONTINUED

MUTUAL CHARACTERISTIC—TRIODE CONNECTED

[5B72548 304
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f 200V
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Codes: 5B/254G
5B/254M (CV428)

5B/256M (CV499)
5B/257TM (CV2220)

STC

5B/255M (CV391) 5B/258M (CV2347) Ref.: 5B/254G
to

CONTINUED 53/258M
CONSTANT VOLTAGE CHARACTERISTIC—
TRIODE CONNECTED
VLT 60 v
V1, 1918 -3 ~ /
< I
£
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= - ry
b N T
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[} 25 50 75 100
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. o 1 1| ] L -1
[ 100 200 300
ANODE VOLTAGE (V)
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STC | codes: 582546 5B/256M (CV499)
5B/254M (CV428) 5B/257TM (CV2220)

Ref.: 5B/254G 5B/255M (CV391) 5B/258M (CV2347)
to
53/258“ CONTINUED
Vs Vg2=250V
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Ref.: 5B/254G

SPEGCIAL VALVES to
5B/258M

Beam-Power Amplifiers

Codes: 5B/254G 5B/256M (CV499)
5B/254M (CV428) 5B/257M (CV2220)
5B/255M (CV391) 5B/258M (CV2347)
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Ref.: 5B/254G

to SPECIAL VALVES @
5B/258M

Beam-Power Amplifiers

Codes: 5B/254G 5B/256M (CV499)
5B/254M (CV428) 5B/25TM (CV2220)
5B/255M (CV391) 5B/258M (CV2347)

v2288-2
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4
400
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200 —

[ 200 400 400
ANODE VOLTAGE (V)
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Ref.: 5B/254G

SPECGIAL VALVES

Beam-Power Amplifiers

Codes: 5B/254G 5B/256M (CV499)
5B/254M (CV428) 5B/257M (CV2220)
5B/255M (CV391) 5B/258M (CV2347)

to
5B/258M

June 1961
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Ref.: 5B/254G

to SPECIAL VALVES
5B/258M

Beam-Power Amplifiers

Codes: 5B/254G 5B/256M (CV499)
5B/254M (CV428) 5B/257TM (CV2220)
5B/255M (CV391) 5B/258M (CV2347)
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Ref.: 5B/254G

SPECIAL VALVES

Beam-Power Amplifiers

Code: 5B/254G

T0P CAP CT.! SKIRTED.

\_1_fro

L to—— N —
A
BASING
. HEATER.
0 2. CATHODE & BEAM PLATES.
0O 1 3. GRID No. 2.
4. CATHODE & BEAM PLATES.
1 ! 5. GRID No. !.
HE o°¢ 6. CATHODE & BEAM PLATES.
1 [ 7. CATHODE & BEAM PLATES.
8. HEATER.
b — T.C. ANODE.
DIA.
DIM. | MILLMETRES. | INCHES.
A 1056 MAX. | 44 MAX.
) 302 MAX. | 14 MAX.
c 50,8 MiN. 2 MIN.
) 3.2 NOM. ¥ NOM.
L 92,1 MAX. 3§ MAX.
M 25.4 MIN. I MIN.
N 27.8 MIN. | 1:095 MIN.
292 MAX. | 1-150 MAX.

© DENOTES: LEADS TINNED OVER THIS PORTION,
NOTE:—BASIC FIGURES ARE INCHES.
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Ref.: 5B/254M
5B/258M SPEGIAL VALVES

Beam-Power Amplifiers

Codes: 5B/254M (CV428)
5B/258M (CV2347)

TOP,CAP.CT.! SKIRTED,

BBG.BASE.
BASING

HEATER
CATHODE AND
BEAM PLATES
GRID No. 2
CATHODE AND
BEAM PLATES
GRID No. 1
GRID No. 1
CATHODE AND
BEAM PLATES
HEATER
ANODE

o

g

jra—— B g

Op Now 2w p=

=

DIM. | MILLIMETRES INCHES
105,6 MAX, 44 MAX.
B 30,15 MAX. 1% MAX.
L 92,1 MAX, 3§ MAX,

NOTE.—BASIC DIMENSIONS ARE INCHES

June 1961 5B/254-8M—14



Ref.: 5B/255M

SPEGIAL VALVES 5B/256M
5B/257TM

Beam-Power Amplifiers
Codes: 5B/255M (CV391)

5B/256M (CV499)
5B/257M (CV2220)

June 1961

2

s '
@@

OY\O,

c©3
@@

s .

B88G.BASE.
BASING

HEATER

ANODE

GRID No. 2
CATHODE AND BEAM
PLATES

GRID No. 1

GRID No. 1
CATHODE AND BEAM
PLATES

o .

_L__s.n.w.r

® Nown hwh=

HEATER

B~

DIM. | MILLIMETRES INCHES
A 92,9 MAX. 34 MAX.
8 30,15 MAX. 14 MAX.

L 69,9 MIN. 23 MIN.
77,9 MAX. 34 MAX.

NOTE.—BASIC DIMENSIONS ARE INCHES
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5B,/300-B

—Srandard Valves— ¥

VALVE TYPES 5B/300-B AND 5B/300-BF

RF. PENTODES.
The 5B/300-B and 5B/300-BF Valves are identical and the -F code
indicates that the valve has passed special tests for use in Standard
Aircraft Radio.

SPECIFICATION. A

Cathode.
Indirectly heated oxide coated.
Constant voltage type.

Base.
Standard British 7-pin.
Anode connected to top cap type B. M

Dimensions.
Maximum overall length 5-7” (14-5 cms.)
Bulb diameter 23" (54 cms.)
Net weight 0-145 |bs. (66 gms.)

Constants. TR
Heater voltage 10 volts
Nominal heater current 0-80 amps. r—

*Mutual conductance 6 mA. per volt
Grid-anode capacity 1-2 puF.
Input capacity 16 upF. Ga PLANE OF
Output capacity 8 uuF. ELECTROOES
* gt Vp = 500, Vg2 = 250, Vg1 = —8,
Vgs = 0 volts. Gy G2

LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 500 volts
Maximum direct screen voltage 300 volts
Maximum direct anode current 60 mA.
Maximum direct screen current 25 mA.
Maximum anode dissipation 30 watts
Maximum screen dissipation 6 watts
Maximum frequency for above ratings 40 Mc.

Maximum anode voltage for frequency of 70 Mc. 300 volts

W.5B/300-B.1
Tentative data April 1939



58/300-B

w0 —— Grandard Valves—

TYPICAL OPERATING CONDITIONS.

Grid Modulated
RF Power Amplifier
Class B Telephony

(Carrier conditions for use with mod. factor of 1-0)

Direct anode voltage 500 volts
Direct screen voltage 250 volts
Direct suppressor voltage 0 volts
Direct grid voltage —20 volts
Peak RF grid voltage 22 volts
Direct anode current 35 mA.
Direct screen current 6 mA.
Direct grid current I mA.
Carrier output 4.8 watts
*Driving power 0-3 watts

Grid Modulated
RF Power Amplifier
Class C Telephony

(Carrier conditions for use with mod. factor of 1-0)

Direct anode voltage 500 volts
Direct screen voltage 250 volts
Direct suppressor voltage 0 volts
Direct grid voltage —70 voits
Peak RE grid voltage 77 volts
Peak AF grid voltage 27 volts
Direct anode current 35 mA.
Direct screen current 7 mA.
Direct grid current 1-5 mA.
Carrier output 5 watts
*Driving power 0-7 watts

* at crest of AF cycle with modulation factor of i-0.

RF Power Amplifier
or Oscillator
Class C Telegraphy

Direct anode voltage 500 volts
Direct screen voltage 250 volts
Direct suppressor voltage 0 volts
Direct grid voltage —50 volts
Peak RF grid voltage 75 volts
Direct anode current 60 mA.
Direct screen current 22 mA.
Direct grid current 10 mA.
Power output 18 watts
Driving power 0-7 watts
PRINTED IN

ENGLAND
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B
—Srandard Valves— ®%F
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5B,/300-B

o —Srandard Valves—
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5B,/500-B

—Srandard Valves—

VALVE TYPE 5B/500-B

RF PENTODE.

SPECIFICATION.

Cathode.
Indirectly heated oxide coated.
Constant voltage type.

Base.
Special British 7-pin.

Anode connected to top cap type B.

Dimensions.

Max. overall length
Maximum diameter

63" (15:9 cms.)
284" (6-45) cms.)

Net weight 0-4 Ibs. (180 gms.)
Constants.
Heater voltage 10 volts
Nominal heater current -3 amps.
*Mutual conductance 4-5 mA. per volt

Grid-anode capacity 015 puF.

Input capacity 20 upF.

Output capacity 7 uuF.

* gt Vp = 1,000, Vg1 = —16,

Vg: = 200, Vgs == 0 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 1,250 volts
Maximum direct screen voltage 400 volts
Maximum direct suppressor voltage 40 volts
Maximum anode dissipation 50 watts
Maximum screen dissipation 10 watts
Maximum frequency for above ratings 20 Mc.

W.5B /500-B.1

Tentative data March 1939



5B/500-B

—Srandard Valves—

TYPICAL OPERATING CONDITIONS.

Class C Amplifier
Unmodulated

Direct anode voltage
Direct screen voltage
Direct suppressor voltage
Control grid bias

Anode current

Grid current

Screen current

Peak RF input voltage
Peak output power

RF input power

1,200 volts
200 volts
0 volts
—70 volts
77 mA.
10 mA.
14 mA.
100 volts
60 watts
0-9 watts

Class C Amplifier
Suppressor grid modulated

Direct anode voitage
Direct screen voltage
Direct suppressor voltage
Control grid bias

Anode current

Grid current

Screen current

Peak RF input voltage
Carrier output

1,200 volts
200 volts
—&60 volts
—70 volts
38 mA.
10 mA.
14 mA.
100 volts
15 watts

Class C Telephony
Grid Modulated

Direct anode voltage
Direct screen voltage
Direct suppressor voltage
Control grid bias

Anode current

Screen current

Grid current

Peak RF input voltage
Peak power output
Carrier output

1,200 volts
200 volts
0 volts
—145 volts
45 mA.

4 mA.

1-5 mA.
150 volts
64 watts
16 watts

Class B Telephony
Grid Modulated

Direct anode voitage
Direct screen voltage
Direct suppressor voltage
Control grid bias

Anode current

Screen current

Peak output power
Carrier output

1,200 volts
200 volts
0 volts
—30 volts
40 mA.

3 mA.
56 watts
14 watts

PRINTED IN
ENGLAND




5B/500-B

—Srandard Valves—
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—Srandard Valves—

5B/501-B
5B/501-BF

VALVE TYPES 5B/501-B and 5B/501-BF

RF. PENTODES.

The 5B/501-B and 5B/501-BF Valves have identical characteristics and
the -F code indicates that the valve has passed special tests for use in

Standard Aircraft Radio.

SPECIFICATION.

Cathode.
Indirectly heated oxide coated.
Constant voltage type.

Base.
Special British 7-pin.
Anode connected to top cap type B.

Dimensions.
Max. overall length 63" (15-9 cms.)
Maximum diameter  2&" (6-45 cms.)

Net weight 0-4 Ibs. (180 gms.)
Constants.
Heater voltage 13 volts
Nominal heater current  |-0 amps.
*Mutual conductance 4-5 mA. per volt

Grid-anode capacity 0-15 uuF.

Input capacity 20 ppF.

Output capacity 7 puF.

* gt Vp = 1,000, Vg1 = —16,

Vg: = 200, Vgs = 0 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

1,250 volts
400 volts
40 volts
50 watts
10 watts
20 Mc.

W.5B/501-B.1

Maximum direct anode voltage
Maximum direct screen voltage
Maximum direct suppressor voltage
Maximum anode dissipation
Maximum screen dissipation
Maximum frequency for above ratings

Tentative data

March 1939



5B/501-B

B Grandard Valves—

TYPICAL OPERATING CONDITIONS.

Class C Amplifier
Unmodulated

Direct anode voltage
Direct screen voltage
Direct suppressor voltage
Control grid bias

Anode current

Grid current

Screen current

Peak RF input voltage
Peak output power

RF input power

1,200 volts
200 volts
0 volts
—70 volts
77 mA.
10 mA.
14 mA.
100 volts
60 watts
09 watts

Class C Amplifier
Suppressor grid modulated

Direct anode voltage
Direct screen voltage
Direct suppressor voitage
Control grid bias

Anode current

Grid current

Screen current

Peak RF input voltage
Carrier output

1,200 volts
200 volts
—60 volts
—70 volts
38 mA.
10 mA.
14 mA.
100 volts
IS watts

Class C Telephony
Grid Modulated

Direct anode voitage
Direct screen voltage
Direct suppressor voltage
Control grid bias

Anode current

Screen current

Grid current

Peak RF input voltage
Peak power output
Carrier output

1,200 volts
200 volts
0 volts
—145 volts
45 mA.

4 mA.

I-5 mA.
150 volts
64 watts
16 watts

Class B Telephony
Grid Modulated

Direct anode voltage
Direct screen voltage
Direct suppressor voltage
Control grid bias

Anode current

Screen current

Peak output power
Carrier output

1,200 volts
200 volts
0 volts
—30 volts
40 mA.

3 mA.
56 watts
14 watts

PRINTED IN
EN
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R.F. Beam Power
Amplifier

5C/100A

5C/100A

CATHODE.

Thorlated tungsten filament

Voltage 10 v

Nominal current 5 A

Peak emission 225 A
RATING.

Mutual Measured at 3 mA/V

conductance »Va 2kV, Vg,400V, la 50 mA

Screen grid y.} Va==Vg,400V,la 50 mA 10
INTER-ELECTRODE CAPACITIES.

Anode to grid 02 pF

Input 17.0 pF

Output 14 pF
DIMENSIONS.

Maximum overall length 191 mm

Maximum bulb diameter 66 mm

Base : Large American 7-pin bayonet

Net weight 240 g-
MAXIMUM RATINGS.

Maximum direct anode voltage 2.0 kv

Maximum direct anode current 200 mA

Maximum anode dissipation 100 w

Maximum direct screen voltage 400 v

Maximum screen dissipation 5 w

Maximum Freq. for above Ratings 3 Mc/s
June 1946 SC/100A—1
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5C/100A
R.F. Beam Power
Amplifier

5C/100A

TYPICAL OPERATING CONDITIONS.
RADIO FREQUENCY.

Class B Power Amplifier Telephony.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 1.5 2.0 kY
Grid bias —60 —75 v
Direct anode current 100 75 mA
Direct screen voltage 400 400 v
Direct screen current 4 3 mA
Peak RF grid voltage 70 80 \'/
Power output 50 50 W approx.

Class C Power Amplifier. Anode subject to modulation.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 1.25 1.6 kv
Grid bias —120 —I30 v
Direct anode current 150 150 mA
Direct screen voltage 400 400 A
Direct screen current 16 20 mA
Peak RF grid voltage 195 210 \'/
*Direct grid current 4 6 mA approx.
Power output 135 175 W approx.
Class C Power Amplifier or Oscillator, unmodulated.
Direct anode voltage 2.0 kv
Grid bias —90 \
Direct anode current 180 mA
Direct screen voltage 400 A
Direct screen current I5 mA
Peak RF grid voitage 160 A
*Direct grid current 3 mA approx.
Power output 260 W approx.

*Subject to wide variation depending upon the impedance of the
load circuit.

June 1946 SC/100A—2



R.F. Beam Power
Amplifier

5C/100A

5C/100A

25

SC/I00A

6406

0-6

1T

20

+
n
oL o
O
111

3
HEFHHES

GRID CURRENT (mA)

3

+
o

o

14
+1HH

T
3
o

=

HHH

o4

Y

200 400

ANODE VOLTAGE (V)

600

T O O O OO O LT LT

+ 125 H ANODE CURRENT
1 SCREEN CURRENT_ __
V622400V Vga=0

TITIIITL

AT

TIF

03

3
HH

+

100

=)

@
n

ANODE CURRENT (A)

Ol

HH

Ve1= 0

-10

BT

Nei=-401

saanannes |
iusnasuan|

i

1946

0-5
ANODE VOLTAGE

-0

V)

15

5C/100A—3

Voi=+25
rd

SCREEN CURRENT (A)




5C/100A

R.F. Beam Power
Amplifier @

5C/100A
66 mm. DIA.
14 mm.DIA. I
1
1
ANODE £ 13 mm.
|
181 m . MAX
)
48 mm. APP. . 1:..... )
t | ”IPH"

| 55 rm . MAX DIA.

CONTROL CRID CI.

SCREEN GRID
2c

FILAMENT

June 1946 5C/100A—4



5C/I01A

Pentode (4069A)
4069A
CATHODE.
Thoriated tungsten filament
Voltage 10 \'
Nominal current 5.4 A
Peak emission 3 A
RATING.
Mutual conductance \ngs:gg\?,a\t/;’;igx 5 mA/[Y
Screen grid ¢ Va=Vg,=400V. Vg,—20 1
INTER-ELECTRODE CAPACITIES.
Grid to anode 0.1 pF
Input capacity 8 pF
Output capacity 13.0 pF
DIMENSIONS.
Maximum overall length 249 mm.
Maximum bulb diameter 66 mm,
Base : Large American 5 pin
Net weight 300 g-
MAXIMUM RATINGS.
Maximum direct anode voltage 2 kV
Maximum direct screen voltage 400 v
Maximum direct suppressor voltage 45 A
Maximum direct anode dissipation 100 w
Maximum direct screen dissipation 35 w
Maximum direct control grid current 25 mA
Maximum RF control grid current 8 A
Maximum frequency at above ratings 30 Mc/s

June 1946 S5C/101A—1



5C/101A
(4069A) Pentode

4069A

TYPICAL OPERATING CONDITIONS.
RADIO FREQUENCY.

Class C Power Amplifier. Control grid modulated.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 2 kv
Grid bias —I140 v
Direct anode current 85 mA
Direct screen voltage 400 \'4
Direct screen current 20 mA
Direct suppressor voltage 0 \A
Peak RF grid voitage 170 v
*Direct grid current 3 mA approx.
Power output 70 W approx.

Class C Power Amplifier. Suppressor modulated.
(Carrier conditions per valve for use with 1009, modulation).

Direct anode voltage 2 kv
Grid bias —100 \'
Direct anode current 80 mA
Direct screen voltage 400 \
Direct screen current 85 mA
Direct suppressor voltage —50 \
Peak RF grid voltage 180 A2
*Direct grid current 11 mA approx.
Power output 60 W approx.

Class C Power Amplifier or Oscillator, unmodulated.

Direct anode voltage 2 kv
Grid bias —100 v
Direct anode current 120 mA
Direct screen voltage 400 v
Direct screen current 75 mA
Direct suppressor voltage 0 \4
Peak RF grid voltage 180 v
*Direct grid current 10 mA approx.
Power output 160 W approx.

* Subject to wide variation depending upon the impedance of the
load circuit.

June 1946 5C/101A—2
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SC/I01A

(4069A) Pentode
Sl

ANODE

66 mm, MAX. DIA.

249 mm MAX, [

S6mm. MAX, DIA,

FILAMENT

June 1946 5C/101A—4



5C,/450-A

—Srandard Valves—

VALVE TYPE 5C/450-A

PENTODE.

SPECIFICATION.

Cathode.
Thoriated tungsten filament.
Constant voltage type.

Base.
Diameter of pins and pin spacing identical
with that of extra large 4 pin bayonet base. r
1534 \
Dimensions. MAX . 418
Max. overall length 133" (33:6 cm.) Iz
Max. diameter 43" (10-5cm.) MAX
Net weight 2 1b. (940 gm.)
Constants.
Filament voltage 10 volts
Nominal filament current 12-5 amps. -
Total emission 5 amps. —
*Mutual conductance 6-5 mA. per volt - L‘_E“D|A
Grid-anode capacity 0-2 uuF.
Input capacity 26 upF. F
Output capacity 39 uuF.
* at Vp = 3,000, Vg2 = 600 volts, G, G
Ip = 0-2 amps.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 3,000 volts
Maximum direct screen voltage 650 volts
Maximum anode dissipation 450 watts
Maximum screen dissipation 100 watts
Maximum frequency for above ratings 10 Mc.

Maximum anode voltage for frequency of 20 Mc. 2,250 volts

For intermediate or higher frequencies the anode voltage should be

reduced proportionately.

Tentative data W.5C /450-A.1
Jan., 1940

(500)



5C/450-A

e —=Grandard Valves—

TYPICAL OPERATING CONDITIONS.

Unmodulated Amplifier for
Frequencies below 12 Mc.
Anode voltage 2,000 2,500 volts
Screen voltage 650 600 volts
Suppressor voltage +90 4110 volts
Grid bias—Grid resistor 1,000 3,500 ohms
Fixed bias —I10 —100 volts
Total —136 —165 volts
Anode current 520 590 mA.
Screen current 80 80 mA.
Grid current 16 19 mA.
Screen resistor - 2,500 ohms
Driving power (approx.) 3 4-5 watts
Output power 760 1,070 watts
Efficiency 73 73 o

Class C Amplifier—
Suppressor Grid Modulation.

Anode voltage 2,500 volts
Screen voltage 530 volts
Suppressor voltage —90 volts
Grid bias—Grid resistor 3,500 ohms
Fixed bias —I100 volts
Total —165 volts
Anode current 300 mA.
Screen current 110 mA.
Grid current 19 mA.
Carrier output 300 watts
2,500 ohms

Screen resistor

Distortion less than 5% at 80°, modulation.

NOTE.—This Valve operates at 2 high temperature. Free circulation of air is absolutely
essential. When the valve is housed in a confined space, such as a cabinet, circulation
of air should preferably be provided by means of a fan. The inside of cabinet walls
should be matt finished and should, on no account, be polished.




5C /450-A

—Srandard Valves—
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5D,/100-A

—Srandard Valves—

VALVE TYPE 5D/100-A

RF POWER PENTODE.

SPECIFICATION.

Cathode. 1

Thoriated tungsten filament.
Constant voltage type.

Dimensions.

Max. overall length 20" (53-3 cm.)
Bulb diameter 6" (152 cm.)
Net weight 3-651b. (1,650 gms.} 2% wax.

ZI'MAX.

Constants.

Filament voltage 10 volts
Nominal filament current 16 amps.

Total emission 6 amps.
*Mutual conductance 4.5 mA. per volt
Grid-anode capacity 0-1 puF

Input capacity 42 puF

Output capacity 32-8 uuF.

.“
o

* gt Vp = 3,000, Vg, = 800, Vgs = 0.
Vg1 = —121 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 3,000 volts
Maximum anode dissipation 1,000 watts
Maximum direct screen grid voltage 850 volts
Maximum direct screen grid dissipation 250 watts
Maximum frequency for above ratings 10 Mc.
Maximum direct anode voltage for frequency of 20 Mc. 2,500 volts

For higher frequencies the anode voltage should be reduced
proportionately.
W.5D/100-A.1
Tentative data March, 1939



5D/100-A

—Srandard Valves—

TYPICAL OPERATING CONDITIONS.

Class C Amplifier
Unmodulated

Anode voltage 2,500 3,000 volts
Screen supply voltage 850 950 volts
Screen resistor 2,500 2,500 ohms
Suppressor voltage 200 200 volts
Grid voltage :—

Grid leak 6,700 3,700 ohms

Fixed bias —40 —40 volts

Total —540 —390 volts
Grid current 75 94 mA.
Screen current 120 140 mA.
Anode current 540 650 mA.
Output power 1,000 1,300 watts
Efficiency 77 67 per cent.
Frequency 10 10 Mec.

Class C Amplifier—Suppressor
Modulated
(Distortion less than 5%, at 809,
modulation)
Anode voltage 3,000 volts
Screen supply voltage 950 volts
Screen resistor 2,500 ohms
Grid voltage :—
Grid leak 3,700 ohms
Fixed bias —40 volts
Total —390 volts
Suppressor voitage —50 volts
Grid current 95 mA.
Screen current 190 mA.
Anode current 450 mA.
Carrier output 400 watts
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5D/100-A

W.5D/100-A.2

March, 1939
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SPEGIAL VALVES

Forced-Air-Cooled
R.F. Pentode

Code: 5J/180E (CV445)

Ref.: 5J/180E

June 1961

CATHODE
Thoriated-tungsten filament
Filament voltage 9
Nominal current 30
Filament cold resistance 0.04
Maximum usable emission 12
tPirani test figure, Measured at 0.21
approx. 4A after 60 min )
CHARACTERISTICS

Measured at

Mutual conductance A 5.75
Screen grid u {V‘ 6 kva- \;l;‘ 1.5 kV} p

DIRECT INTERELECTRODE CAPACITANCES

Input 35
Output 16
Anode to grid 0.9

AIR COOLING REQUIRED

For an anode dissipation of 21 1 275 35
Volume of air required 1 i
through radiator 325 ! 450 580
9 ‘ 12,4 ' 16
At a water pressure of 075, 15, 25
19| 38| 64
Maximum ambient temperature 45
Maximum radiator core temperature 130

Maximum anode, or lead, seal temperature 150

MECHANICAL DATA

Nominal overall length 84} in 220
Maximum radiator diameter 5% in 149,2
Net weight 52
11.5
Shipping weight, approx. 19,8
44
Shipping dimensions 2424 x 26
61x 61 %66

< >»Or<

mA[Y

pF
pF
pF

kW

cu ft/min
mé?/min
in

cm

°C

°C

°C

kg«
Ib<«
in<

cm

+ When Pirani tests are made, the figures quoted on the card
received with the valves should be used and not the approximate

values given above.

51/180E—1

(

COMPONENTS
GROUP
VALVE DIVISION, FOOTSCRAY, KENT

Srondard Telephores and Cables Limited

Registered Office: Connaught House, Aldwych, W.C.2

Telephone: Footseray 3333



Ref.: 5J/180E

SPECIAL VALVES

Forced-Air-Cooled
R.F. Pentode

Code: 5J/180E (CV445)

June 1961

MAXIMUM RATINGS AND TYPICAL OPERATING

CONDITIONS
RADIO FREQUENCY

Class C Power Amplifier. Anode subject to modulation

(Carrier conditions per valve for use with 1009 modulation.)

Maximum Ratings
Maximum direct anode voltage 4.8
Maximum direct anode current 1.25
Maximum direct anode dissipation 2.35
Maximum direct screen voltage 1.5

Maximum direct screen current 165
Maximum direct screen dissipation 100
Maximum direct grid dissipation 50
Maximum frequency for above ratings 30

Typical Operating Conditions

Direct anode vcltage 4.5
Direct screen voltage 1.5
Direct grid voltage —900
Direct anode current 1
Direct screen current 20
*Direct grid current 25
Peak r.f. grid voltage 1 050
Power output 2.9

kv
A
kw
kv
mA
w
w
Mc/s

kV
kV
v
A<
mA<«
mA

\
kW

Class C Power Amplifier or Oscillator. Unmodulated

Maximum Ratings

Maximum direct anode voltage 6
Maximum direct anode current 25
Maximum direct anode dissipation 3.5
Maximum direct screen voltage 1.5
Maximum direct screen current 250
Maximum direct screen dissipation 150
Maximum direct grid dissipation 50
Maximum frequency for above ratings 30
Typical Operating Conditions
Direct anode voltage 6
Direct screen voltage 1.5
Direct grid voltage —715
Direct anode current 1.4
Direct screen current 30
*Direct grid current 45
Peak r.f. grid voltage 915
Power output 5.75

kv
A
kw
kv
mA
w
w
Mc/s

kV<
kv
Ve
A<
mA«
mA<«
Ve
kW<

*Subject to wide variation dependent upon impedance of the load

circuit.

5J/180E—2



Ref.: 5J/180E

T
>
gl
=l° - e S
" C o QI 3. A
e e e e T
>p o enn 1
H
5 - it 1
Ll o aeese b))
O N
= 9 N
- o “ w H
= S8g < .
— P W w
-
- @ m
el < a = HH o
<< - = et
R HT iy
— m -ro -.” asa 1 ﬁlxlx
(-] L o= & ] i i i
! T T
E h 0o E, $ &
(- 8 Q a1 5
(-] wl|M H
el % N suss 130as g
” U I a0ue. mmm
a3 o
B 81 NSO ™ 111
- H ¢tH
TAa s BN = B 6 @ K o v ow m N - -4
(YY) LN3IBEN) 3Q0NY

5J/180E—3

ANODE VOLTAGE CkV)

June 1961



Ref.: 5J/180E
SPEGIAL VALVES

Forced-Air-Cooled
R.F. Pentode

Code: 5J/180E (CV445)
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Ref.: 5J/180E
SPECIAL VALVES

Forced-Air-Cooled
R.F. Pentode

Code: 5J/180E (CV445)
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Ref.: 5J/180E
SPECGIAL VALVES

Forced-Air-Cooled
R.F. Pentode

Code: 5J/180E (CV445)

r‘——— G ——ani
' F
- '__.L
E %
¢
—
LOCATING PIN
A ON RADIATOR.
BASING
1. GRID 3
2. FILAMENT
o 3. GRID 2
4. FILAMENT
L 9 5 GRID3
. 6. GRID 1
¥ 7. ANODE
e B ]
OIM. | MILLIMETRES | INCHES
A | 220 NOM. | 8% NOM.
476116 | S84+
c | 154132 6t 4
635 NOM. | 23 NOM.
B | 21 MIN. 7 MIN,
9.53 1+ 0.05 | 0.375 + 0.002
92 MAX. 35 MAX.
H | 492+08 154 %

BASIC FIGURES ARE INCHES
* DENOTES: CONTACT LENGTH

March 1959 ©) 1959 Standard Telephones and Cables Limited S}/’l 80E—7



22V/310-A

—Srandard Valves—

VALVE TYPE 22V/310-A

FULL WAVE MERCURY VAPOUR RECTIFIER.

SPECIFICATION.
Cathode. {
Oxide coated filament.
Constant voltage type.
Base.
American Medium 4-pin. 53/8”MAX
Dimensions.
Maximum overall length 5§” (13-6 cms.)
Maximum diameter 2" (5-1 ems.)
Net weight 0:13 Ibs. (60 gms.)
Constants. U 1
Filament voltage 5 volts
Nominal filament current 3 amps.
Maximum peak inverse F
voltage 1,400 volts
Maximum peak anode
current 0-8 amps.
D.C. output current con-
tinuous 250 mA.
A
Operation.

When this valve is operated with the anodes in parallel, a resistance of
not less than 50 ohms should be connected in series with each anode in order
that each shall carry its proper share of the load. The resistances should
be increased to 100 ohms each if the load is less than 75 per cent. of the max-
imum current rating of the valve.

W.22V/310-A.l
Tentative Data Mar. 1939
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33A/138A
Twin Triode (4074A)

4074A

Characteristics are for one section only
unless otherwise specified. Both sections
are identical.

CATHODE.
indirectly-heated Oxide-coated
Voltage 6.3 Y
Nominal current 0.8 A
RATING.
Amplification factor | Measured at 14
Impedance Va 250V, vVg,—7V 4,700 2

DIRECT INTER-ELECTRODE CAPACITIES.

Grid to anode 2.7 pF
Grid to cathode 6.0 pF
Anode to cathode 1.3 pF
DIMENSIONS.

Maximum overall length 132 mm.
Maximum bulb diameter 46 mm.
Base American medium 7 pin

Net weight 75 g

MAXIMUM RATINGS.

Maximum direct anode voltage 300 A4
Maximum direct anode current 50 mA
Maximum anode dissipation 5 w
Maximum frequency for above ratings 100 Mc/s
Maximum frequency of operation 300 Mc/s

June 1946 33A/138A—I



33A/138A
(4074A) Twin Triode

4074A

Characterlstics are for one section only
unless otherwise specified. Both sections
are identlcal.

TYPICAL OPERATING CONDITIONS.
AUDIO FREQUENCY.

Class A. Amplifier.
{Two sections in parallel).

Direct anode voltage 300 v
Grid bias —I3 v
Anode current—2 sections 30 mA
Load resistance 7,000 2
Power output 1.0 w
The output power may be increased

to 1.2 W by connecting the two

sections in push-pull.

Class B. Power Amplifier.

(Two sections in push-pull).
Direct anode voltage 300 v
Grid bias —16 v
Direct anode current per section—

zero signal 7 mA
Direct anode current per section—

max. signal 37 mA
Peak AF grid to grid voltage 120 v
Power output—2 sections 12 'W. approx.

RADIO FREQUENCY.

Class C. Push-pull Power Amplifier or Oscillator Unmodu-

lated.
Direct anode voltage 300 \'
Grid bias —36 v
Direct anode current 80 mA
Direct grid current 8 mA
Power output 14 W approx.

June 1946 33A/138A—2



33A/138A
Twin Triode (4074A)

4074A

Characteristics are for one section only
unless otherwise specified. Both sections
are identical.
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33A/138A
(4074A) Twin Triode

4074A

Characteristics are for one section only
unless otherwise specified. Both sections
are identical.

S mm

ANODE RICHT.

ANODE LEFT

48 mm MAX.DIA.

132 m m.MAX,
CATHODE,
CRIO LEFT. : GRID RIGHT.
/
BLANK. .~ T~ BLANK
\HEATER.

June 1946 33A/138A—4



3067-A

—Srandard Valves— -

3067-A VALVE

SINGLE ENDED WATER COOLED TRIODE.
FOR USE WITH D.C., SINGLE OR TWO PHASE A.C.

SPECIFICATION.
Cathode.
i 1
Pure Tungsten filament. .
Constant voltage type. 5
Water Jacket. | 1
Type PL.122642/A
Water Flow.
40 gallons per minute.
. . 615
Dimensions. )
50
Overall length 614" (156 cms.)
Anode diameter 4-8" (12:2 cms.) .
Net Weight 40 Ibs. (18,000 gms.) - | 4800 DIA.
Constants.
Filament voltage 35 volts
Nominal filament current 240 amps. -
Total emission 100 amps. ' g
Impedance 900 ohms.
Amplification factor 36 '
Grid-anode capacity 145 puF.
Anode-filament capacity 38 uuF.
Grid—filament capacity 10 puF.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 17,500 volts
Maximum direct anode current 25 amps.
Maximum anode dissipation 160 Kw.
Maximum grid dissipation 3,000 watts
Maximum frequency for above ratings 2 Mc
Maximum anode voltage for frequency of 22 Mc. 15,000 volts

Note :—All enquiries should be addressed to :—

Les Laborotoires L.M.T.,
46, Avenue de Breteuil,
Paris.

V.3067-A.1
Tentative data Nov. 1937
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
For balanced 2 valve circuit

Direct anode voltage 12-5 Kv.
Grid bias —250 volts
Direct anode current per valve—zero signal 2-6 amps.
Direct anode current per valve—maximum signal 13 amps.
Anode dissipation 73 Kw.
Load resistance—anode to anode 850 ohms.
Maximum output—2 valves 180 Kw.

RADIO FREQUENCY OPERATION.

Class B Telephony

Modulated Carrier applied to grid

Direct anode voltage 17-5 I5 12 10 Kv.
Direct anode current 9-6 96 9-6 9-6 amps.
Grid bias ~—400 —300 —200 —150 volts
Power output 50 43 34 24 Kw.
Anode dissipation 118 101 8! 72 Kw.
FREQUENCY 2 I 12 19 22 Mec.
Class C Telephony Class C Telegraphy
Subject to anode
modulation Unmodulated
Direct anode voltage 12 i 10 91 175 15 12 10 Kv.
Direct anode current 10 10 10 101 192 192 192 19:2 amp.
Grid bias —500 (—450 |—400 |—350 |—500 |—300 |—200 | —150 to
—650 —450 —350 | —300 volts
Carrier output 80 70 60 40 | 200 172 | 136 96 Kw.
| Anode dissipation 40 40 40 50| 136 112 94 96 Kw.
| FREQUENCY 2 12 9 22 2 ] 12 ’ 19 22 Mec.
f I U
PRINTED N
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3068-A VALVE

SINGLE ENDED WATER COOLED TRIODE.
FOR THREE PHASE OPERATION.

SPECIFICATION.

Cathode.

Pure Tungsten filament.
Constant voltage type.

-5

Water Jacket.
Type PL.122642/A.

Water Flow.

40 gallons per minute.

Dimensions. 615

613" (156 cms.) 50"
4.8" (12-2 cms.)
40 Ibs. (18,000 gms.)

Overall length
Anode diameter
Net Weight

4-800 DIA.

Constants.

Filament voltage

Nominal filament current
Total emission
Impedance

30 volts
320 amps.
100 amps.
900 ohms

_ '
Amplification factor 36 Y
Grid-anode capacity 145 pnF. '

Anode-filament capacity 38 nuF.
Grid-filament capacity 110 puF.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct voltage 17,500 volts
Maximum direct anode current 25 amps.
Maximum anode dissipation 160 Kw.
Maximum grid dissipation 3,000 watts
Maximum frequency for above ratings 2 Mc.
Maximum anode voltage for frequency of 22 Mc. 15,000 volts

Note :-—All enquiries should be addressed to :—

Les Laboratoires L.M.T.,
46 Avenue de Breteuil,
Paris.

V.3068-A.1
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ENGLAND

we o =—Srandard Valves—
TYPICAL OPERATING CONDITIONS.
Class B A.F. Amp. and Mod.
For balanced 2 valve circuit
Direct anode voltage 12:5 Kv.
Grid bias —250 volts
Direct anode current—zero signal 2:6 amps.
Direct anode current—maximum signal 13 amps.
Anode dissipation 73 Kw.
Load resistance—anode to anode 850 ohms
Maximum output—2 valves 180 Kw.
RADIO FREQUENCY OPERATION.
Class B Telephony
Modulated Carrier applied to grid

Direct anode voltage 17-5 15 12 10 Kv.
Direct anode current 96 96 9-6 9-6 amps.
Grid bias —400 —300 —200 —150 volts
Power output 50 43 34 24 Kw.
Anode dissipation 118 101 81 72 Kw.
FREQUENCY 2 12 19 22 Mc.

Class C Telephony Class C Telegraphy

Subject to anode Unmodulated

modulated
Direct anode voltage 12 ] 10 9| 175 15 12 l 10 Kv.
Direct anode current 10 10 10 101 192 192 192 ’ 19-2 amp.
Grid bias —500 | —450 |—400 |—350 —500 |—300 —200 | —150 volts
Carrier output 80 70 60 40 | 200 | 172 136 96 Kw.
Anode dissipation 40 40 40 50| 136 | Ii2 94 96 Kw.
FREQUENCY 2 12 19 22 2 12 19 22 Mc.
PRINTED IN
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3073-A
Valve

3073-A VALVE

SINGLE ENDED WATER COOLED TRIODE.

SPECIFICATION.

Cathode.

Pure Tungsten filament.
Constant voltage type.

Water Jacket.
Type PL.121438/A,

Water Flow.
3 gallons per minute.

Dimensions.

Overall fength
Bulb diameter
Net weight

91" (23-2 cms.)
23" (7 cms.)
1.2 Ibs. (550 gms.)

Constants.

Filament voltage 10 volts
(exact filament voltage marked
on bulb)

Nominal filament current 54 amps.
Total emission 3-6 amps.
*Impedance 17,400 ohms

* Amplification factor 40

Grid-anode capacity 9 puF.
Anode-filament capacity 1-5 uuF.
Grid-filament capacity 7 puF.

|

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage

Maximum direct anode voltage for anode modulation

Maximum direct anode current
Maximum anode dissipation
Maximum grid dissipation

Maximum frequency for above ratings

Maximum anode voltage for frequency of 100 Mc.

Note

—All enquiries should be addressed to :—

Les Laboratoires L.M.T.

46, Avenue de Breteuil,

Paris.

Tentative data

[ |
e 2.750 DIAM. 3270
350"
T 2-000"
7,500 volts
6,000 volts
0-9 amps.
2-5 Kw.
200 watts
50 Mc.
5,000 volts
V.3073-A.1

Nov. 1937
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Valve - 5 d d V I
rarndar arves—
TYPICAL OPERATING CONDITIONS.
Class B A.F. Amp. J’
For balanced 2 valve circuit }
|
Direct anode voltage 7,500 volts ’
Grid bias —75 to —100 volts |
Direct anode current per valve—zero signal 0-12 amps. !
Direct anode current per valve—maximum signal 0-6 amps.
Load resistance—anode to anode 11,000 ohms ‘
Maximum signal output—2 valves 4-9 Kw. ‘
Anode dissipation 2 Kw. ;
. . ) o
RADIO FREQUENCY OPERATION.,
- : -—
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 7,500 5,000 6,000 4,500 17,500 {5,000 volts
Direct anode current 0-4 0-3 0-4 0-3 0-9 1 0-8Bamps
Grid Bias —150 —80 | —250 | —200 |—250 |—200 volts
to to
—350 —300

Anode dissipation 2:0 1-0 0-8 0-45 | 225 -3 Kw.

Carrier output -0 0-5 1-6 0-9 4-5 2-7 Kw.

Maximum frequency ‘; 50 100 50 100 50 100 Mc.

PRINTED IN
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—Srandard Valves— e

VACUUM THERMOCOUPLES

The Type 4001, 4002 and 4003 Vacuum Thermocouples are all essentially
the same, the difference being only in the type of case. They are of the
‘*“ Contact "’ type in which the heater wire is in direct metallic contact with a

thermo-junction, the whole being mounted in an evacuated glass bulb.

Dimensions.

4001 and 4003 31" long x 13" diameter (8 X 3-5 cms.). Net weight
0-12 Ibs. (55 gms.)

4002 4" high X 3" X 3" (10-2 X 7-6 X 7-6 cms.). Net weight
0-38 Ibs. (170 gms.)

Sockets.

The 4001 Type Thermocouple requires to be used in a No. 4004-A Valve

Socket.

Types available—
Type 400! is mounted in a tubular metal case, the connections being
brought out to 4 pins at one end, the whole plugging into a 4004-A valve

socket.

Type 4002 is mounted in a rectangular mahogany box fitted with four

terminals on the top.

Type 4003 is almost exactly similar to 400[, except that the four pins are
replaced by four soldering tags and two small lugs are fitted at the opposite

end of the case for base board mounting.

MT.123.1
Sept. 1938
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Each of these three types is available in a number of different ranges

denoted by letter suffixes as follows :—

Resistance Maximum Heater current (mA.) required
Suffix (ohms) safe heater to produce in couple an open
letter 4 10% current circuit voltage of :—
Heater  Couple (mA.) 5 millivolts 15 millivolts
A 0-3 3 1,000 400 — 500 750 — 1,000
B 06 3 500 180 — 205 360 — 500
C 5 3 75 30 — 37 58 — 75
D 35 12 16 6 —8 12 — 16
*E 43 30 15 55 — 75 I — 15
*F 465 12 15 5—75 10 — 15
G 200 12 15 3 — 65 65— I5
H 400 12 7 1-8 — 3-5 4 -7
J 600 12 5 15 —2 35—5
K 750 12 5 13 — 18 3 — 42
L 1,000 12 4 112 — 16 3—4
*M 1,120 12 7 1-8 — 35 4—7
N 46-5 12 I5 5—75§ 10 — I5
*p 600 45 5 15 —2 35 —5
R 1-3 12 160 67 — 85 130 — 160
S 10 12 35 13 — 17 26 — 35
*U 600 22 5 1-5 —2 35 -5
AM 90 12 9 3 — 45 6 —9
HJ 550 12 6 [ -6 — 25 36 — 58

* Note.—To meet special requirements it
is sometimes necessary to provide adjusting
resistance in either the couple or heater
circuit. This resistance is non-inductively
wound on a tubular former slipped over
the glass bulb, thus forming an integral part
of the thermocouple. In the case of the
‘E,” *F’ and ‘P’ codes, the resistance of
the couple element is increased in this way
in order that they shall meet specific current
requirements when used with certain types
of galvanometer. The resistance of the
heater circuit on the ‘M’ and ‘U’ codes
is also built up in this way to the stated
values.

Type 4002



Vacuum

—Srandard Valves— e

couples

Accuracy.
Measurements can be made and repeated to + 19,.

Reactance.
Inductance of heater approximately 5x |0—SH.
Capacity of heater approximately 2 uuF.

Heating Time.

In the smaller sizes, the heating time is negligible ; the largest size
takes approximately 30 seconds to attain maximum value.

MT.123.2
Sept. 1938
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BALLAST LAMPS

In telephone repeaters it is essential that the filaments of the amplifying
valves should be supplied with a constant current. As the battery voltage
is liable to variation it is often necessary to use a ballast lamp to supply a
constant current for a considerable voltage fluctuation.

The following types of ballast lamps are available :—

[
Overall : Voltage Current Net
Type length Diameter limits limits weight
ins. ins. volts amps. Ibs. gms.
4003-A 5 1} 3—9.5 094 — -0l 0-1 45
4004-A 4 I} 7—14 024 — 026 0-08 35
4004-B 4 14 3-—-9 024 — 026 0-1 45
4004-C 4 1L 3—9 0-254 —0-276 0-1 45
4007-A 7% 2 9—14 33 — 34 03 140
4008-A 5% 2 55—12 1.7 — 22 0-17 75
4120-AA 4 (s 5-5—12 0-39 — 0:47 0-07 30
4121-AA 41" 1-89” 5-5—12 078 — 094 01 45
Base.
4003-A Edison medium screw.
4004-A, -B, -C Edison medium screw.
4007-A Edison Goliath screw.
4008-A Edison medium screw.
4120-AA Edison medium screw.
4121-AA Edison medium screw,
Tentative data. MB.347.1

Sept. 1938
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4006-A VALVE
SINGLE ENDED WATER COOLED TRIODE.

76" Diam

SPECIFICATION.

Cathode.

Pure Tungsten Filament.
Constant Voltage Type.

Water Jacket.

Type MS.1362 Grp. | for anode dissipation
up to 6 Kw.

Type MS.1362 Grp.20 used for below panel con-
nection for anode dissipation up to 6 Kw.

Type 223 LU [A for anode dissipation over
6 Kw.

e
Water Flow. [
5 gallons per minute.

Dimensions. N"
Overall length 213" (54 cms.). Approx
Bulb diameter 33" (89 cms.).

Net weight 21 Ib. (1,150 gms.)
Constants.
Filament voltage 19-5-20-5 volts . )
(exact filament voltage marked [
on bulb)
Nominal filament current 50 amps.
Total emission 6 amps.
*Impedance 7,500 ohms.
*Amplification factor 40
Grid-anode capacity 20-5 ppF.
Anode—filament capacity 3 uuF,
Grid-filament capacity 20 puF.

* gt anode current of 0-75 amp.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 13,000 volts.
Maximum direct anode voltage for anode modulation 9,000 volts.
Maximum direct anode current [-5 amps.
Maximum anode dissipation 10 Kw.

Maximum grid dissipation 200 watts.
Maximum frequency for above ratings 3 Mc.

Maximum anode voltage for frequency of 6 Mc. 7,500 volts.

V.4006~-A. 1

Nov. 1937
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TYPICAL OPERATING CONDITIONS

Class B A.F. Amp.
For balanced 2 valve circuit.

Direct anode voltage
Grid Bias

Load resistance—anode to anode
Maximum signal output—2 valves
Anode dissipation

Direct anode current per valve zero signal
Direct anode current per valve maximum signal

10,000 volts
—120 to —170 volts
0-25 amps.
[-2 amps.
7,450 ohms.
13-2 Kw.,
54 Kw.

RADIO FREQUENCY OPERATION

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to modulation
grid
Direct anode voltage 10,000 7,000 10,000 volts
Direct anode current 0-75 0-75 1-5 amps.
Grid bias —210 —350 —500 to
—700 volts
Anode dissipation 5 1-75 5 Kw.
Carrier output 2-5 35 10 Kw.

PRINTED IN
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4007-A VALVE

HALF WAVE WATER COOLED RECTIFIER.

SPECIFICATION.

Cathode.

Pure Tungsten filament.
Constant voltage type.

Water Jacket.
Type MS.1362 Grp. | for anode dissipation

up to 6 Kw.
Type 223 LU |A for anode dissipation over
6 Kw.

Type MS.1362 Grp. 20 for anode dissipation
up to 6 Kw. used for below panel
connection.

Water Flow.

2 gallons per minute.

Dimensions.

Overall length 18” (46 cms.)

Bulb diameter 31" (89 cms.)

Net weight 2} Ibs. (1,050 gms.)
Constants.

Filament voltage 2021 volts

(exact filament voltage is marked
on bulb of each valve)
Nominal filament current 50 amps.

Total emission 6 amps.
Maximum peak inverse
voltage 45,000 volts

Maximum anode dissipation 10 Kw.

’&211;_’
3
. . ,8 DIAM.

- —
1 ﬂ ~% 1-375"
2-312"
8"
—
e 21— 7-280"
DIAM,
_!L_WL/___L_

V.4007-A.1
Nov. 1937
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TYPICAL OPERATING CONDITIONS.

Number of Load potential Load current
Circuit valves in volts in amps.
| | 7,000 15
2 2 14,000 30
4 3 22,500 43
5 6 22,500 8-5
+

3

+
A 111 1] ) ——
-4
+
&
+
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4008-B VALVE

HALF WAVE WATER COOLED RECTIFIER.

SPECIFICATION.

Cathode.

Pure Tungsten filament. @@@
Constant voltage type.

Water Jacket. 173" F

Type MS.1362 Grp. | for anode dissipation l
up to 6 Kw. ST
Type 223 LU.IA for anode dissipation over f

6 Kw. ' '
Type MS.1362 Grp. 20 used for below panel
connection up to 6 Kw. anode dissipation.

3/[!
B DIA.PINS

Water Flow.
2 gallons per minute. u
—3%6 —»
. . MAX.
Dimensions. N
Max. overall length 213" (53:6 cms.). 2\/8 MAX.
Max. bulb diameter  3&” (9 c¢ms.)
Net weight 3} Ibs. (1,600 gms.)
Constants.
Filament voltage 18-:5-19-5 volts

(exact filament voltage marked
on bulb of each valve)

Nominal filament current 59 amps. v, p
Total emission 6 amps. - 7-28"
Maximum peak inverse
voltage 45,000 volts
Maximum anode dissipation 10 Kw.
P ‘ \_/

V.4008-B.1
March, 1939
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Valve — a—
Srandard Valves
TYPICAL OPERATING CONDITIONS.
Number of Load potential Load current
Circuit Valves in volts inamps.
2 2 14,000 30
4 3 22,500 43
5 6 22,500 85
_3 :
A -
i
+
) -
4
5 -
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4009-B VALVE

(Replaces the 4009-A Valve which has
now been abandoned.) +73" &
SINGLE ENDED WATER COOLED TRIODE.
Cathode. SPECIFICATION. F
Pure Tungsten filament. T 360IA.PINS
Constant voltage type. e
Water Jacket.
Type MS.1362 Grp. | for anode dissipation G
up to 6 Kw.
Type MS.1362 Grp. 20 used up to 6 Kw. anode
dissipation for below panel connection. 3
Type 223 LU.IA for anode dissipation from
6-15 Kw.
Type PL.122.01 1 /A for anode dissipation over
15 Kw. . 7
-— 3% ——1—1%
Water Flow. MAX. MAX. ,
I2 gallons per minute. 9%
Dimensions. 21%max
Max. overall length  21}” (54 cms.)
Max. bulb diameter  3-&" (9-05 cms.)
Net weight 32 Ibs. (1,700 gms.)
Constants.
Filament voltage 20 volts
(exact filament voltage marked
on bulb)
Nominal filament current 61 amps.
Total emission 10 amps.
*Impedance 6,000 ohms L ot ] 728"
* Amplification factor 40
*Mutual Conductance 6-7 mA per volt
Grid-anode capacity 24 uuF.
Anode-filament capacity 1-8 uuF.
Grid—filament capacity 17 puF. U

* gt anode current of 1-0 amp.
LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 17,500 volts
Maximum direct anode voltage for anode modulation 14,000 volts
Maximum direct anode current 2-5 amps.
Maximum anode dissipation 20 Kw.

Maximum grid dissipation 300 watts
Maximum frequency for above rating 3 Mc.

Maximum anode voltage for frequency of 6 Mc. 10,000 volts

NOTE.—The characteristics of this valve are identical with those of the 4009-A,
but the grid lead has been brought out through the side of the bulb. When
the 4009-B is used to replace the 4009-A new grid connectors will be required.
These connectors type ES.5706-1 should be ordered with the valve.

V.4009-B.1
Mar. 1939
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp.
For balanced 2 valve circuit.

Direct anode voltage

Grid bias

Direct anode current per valve—zero signal
Direct anode current per valve—maximum signal
Load resistance—anode to anode

Maximum signal output—2 valves

Anode dissipation

15,000 volts
—200 to —250 volts
0-4 amps.
2-:0 amps.
6,700 ohms
33 Kw.
13-5 Kw.

RADIO FREQUENCY OPERATION.

ENGLAND

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 15,000 10,000 15,000 volts
Direct anode current 1-25 1-25 2-5 amps.
Grid bias —300 —500 —800 to
—1,200 volts
Anode dissipation 12-5 417 12-5 Kw.
Carrier output 6-25 833 25 Kw.
PRINTED IN
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These curves are taken with A.C. filament heating, grid and anode voltages
being referred to the centre point of the filament.
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4011-B
Valve

4011-B VALVE

TRIODE.

For replacement purposes only.

SPECIFICATION.

Cathode.

Oxide coated filament.

Constant voltage type.
Base.

Large 4-pin bayonet thrust.
Dimensions.

Overal! length 71" (18-4 cms.)

Maximum diameter 2" (5-1 cms.)

Net weight 0-42 Ibs. (190 gms.)
Constants.

Filament voltage 8 volts

Nominal filament current 1-6 amps.

*Impedance 1,650 ohms.

* Amplification factor 42
Grid—anode capacity 9-5 uuF.
Anode-filament capacity 4 puF.
Grid-filament capacity 4-5 upF.

* gt anode current of 0-060 amps.

<

2" 7.250"
@
TUU_ 1
FILAMENT

FILAMENT

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage
Maximum direct anode current
Maximum anode dissipation

350 volts
0-150 amps.
30 watts

Note :—This valve should be mounted so that the filament is operated in a

vertical plane.

V.4011-B.1
Nov. 1937
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Valve d V
L ]
Srandard Valves—
TYPICAL OPERATING CONDITIONS.
Class A
A.F. Amp.
Direct anode voltage 350 volts
Grid bias —45 volts
Direct anode current 0-060 amps.
Anode dissipation 18-9 watts
Load impedance 2,000 ohms
Undistorted output 2:1 watts
Class B A.F. Amp. and Mod.
For balanced 2 valve circuit
Direct anode voltage 350 volts
Grid bias —>55 to —65 volts
Anode current per valve—zero signal 0-030 amps.
Anode current per valve—maximum signal 0-150 amps.
Anode dissipation 25 watts
Load resistance—anode to anode 2,100 ohms
Maximum output—2 valves 60 watts
PRINTED IN
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These curves are taken with direct filament heating, grid and anode voltages
being referred to negative end of filament.
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4013-A FUSE

VACUUM MICRO FUSE.

The 4013-A Fuse consists of a nickel wire in an evacuated glass bulb.
It is intended to blow on currents ranging from 18 to 25 milliamps.

Safe Current.

I'l milliamps for | hour. /\
or 5 milliamps for an indefinite period.
Resistance.
45—55 ohms. .
-1, “
2
Dimensions.
Overall length 27 (5-1 cms.)
Maximum diameter 1’ (0-6 cms.)
Net weight 0.0l Ibs. (5 gms.)’
Base.

Edison miniature screw base.

Note :—Orders for special fuses may be placed. Quotations will be sent
on request.

MF.4013-A.1
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4013-C VALVE

SINGLE ENDED WATER COOLED TRIODE.

SPECIFICATION.

Cathode.

Pure Tungsten filament.
Constant voltage type.

Woater Jacket.
Type MS.1362 Grp. 1.

Type MS.1362 Grp. 20 used for below panel

connection.

Water Flow.
3 gallons per minute.

Dimensions.
Overall length 182" (47-7 cms.)
Bulb diameter 31" (89 cms.)
Net weight 2% Ibs. (1,150 gms.)
Constants.
Filament voltage 13-5-14-5 volts
(exact filament voltage marked
on bulb)
Nominal filament current 36 amps.
Total emission 2-8 amps.
*Impedance 5,700 ohms.
*Amplification factor 21
Grid-anode capacity 18 uuF.
Anode—filament capacity 2 puF.
Grid-filament capacity 14 puuF.

* at anode current of 0-3 amp.

625"

HOLE DIAM.-266"

" - -6 B.Aj NUT T
3.500"
DIAM.
18-750"
o
DA 7-280°
NI

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage

Maximum direct anode voltage for anode modulation

Maximum direct anode current
Maximum anode dissipation

Maximum grid dissipation

Maximum frequency for above ratings
Anode voltage for frequency of 22 Mec.

6,000 volts
4,000 volts
0-7 amps.
5 Kw.
100 watts
15 Me.
5,000 volts

V.4013-C.|
Nov. 1937
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TYPICAL OPERATING CONDITIONS.
Class B A.F. Amp.
For balanced 2 valve circuit
Direct anode voltage 5,000 volts
Grid bias —I150 to —175 volts
Direct anode current per valve—zero signal 012 amps.
Direct anode current per valve—maximum signal 0-6 amps.
Load resistance—anode to anode 7,440 ohms
Maximum signal output—2 valves 3-3 Kw.
Anode dissipation 1-35 Kw.
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 5,000 3,500 5,000 volts
Direct anode current 0-35 0-35 0-7 amps.
Grid bias —200 —300 —500 to
—700 volts
Anode dissipation 1-17 0-41 117 Kw.
Carrier output 0-58 0-82 2:34 Kw.
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These curves are taken with A.C. filament heating, grid and anode voltages
being referred to the centre point of the filament.
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4013-D
Valve

4013-D VALVE

SINGLE ENDED WATER COOLED TRIODE.

Cathode.

Pure Tungsten filament.
Constant voltage type.

Water Jacket.

Type MS.1362 Grp. I.
Type MS.1362 Grp. 20.
connection.

Water Flow.
3 gallons per minute.

Dimensions.

Overall length
Bulb diameter

For below panel 4__.J__

183" (47-7 cms.)
31" (89 cms.)

SPECIFICATION.

Net weight 21 Ibs. (1,150 gms.) 8-750°
Constants. 5-625"

Filament voltage 19-21 volts.

(exact filament voltage marked
on bulb)

Nominal filament current 41 amps. L2 1280

Total emission 6 amps. DrAM.
*|mpedance 4,200 ohms
* Amplification factor 21

Grid-anode capacity 21 ppF.

Anode -filament capacity 2-5 puF.

Grid-filament capacity 16 uuF.

o N e

* gt anode current of 0-75 amp.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage

Maximum direct anode voltage for anode modulation

Maximum direct anode current
Maximum anode dissipation
Maximum grid dissipation

Maximum frequency for above ratings
Maximum anode voltage for frequency of 22 Mc.

6,000 volts
4,000 volts
[-5 amps.
5 Kw.
100 watts
I5 Mc.
5,000 volts

V.4013-D.1
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TYPICAL OPERATING CONDITIONS.
Class B A.F. Amp.
For balanced 2 valve circuit
Direct anode voltage 5,000 volts
Grid bias —100 to —I[50 volts
Direct anode current per valve—zero signal 0-25 amps.
Direct anode current per valve—maximum signal 1-2 amps.
Load resistance—anode to anode 3,700 ohms
Maximum signal output—2 valves 66 Kw.
Anode dissipation 2:7 Kw.
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 5,000 3,500 5,000 volts
Direct anode current 0-75 0-75 1-5 amps.
Grid bias —190 —300 —500 to
—750 volts
Anode dissipation 2:5 09 2:5 Kw.
Carrier output 1-25 1-8 5 Kw.
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These curves are taken with A.C. filament heating, grid and anode voltages

being referred to the centre point of the filament.
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4014-A VALVE

DOUBLE ENDED WATER COOLED TRIODE.

SPECIFICATION.

cBOYN PINS

Cathode. *ToRio

Pure Tungsten filament.
Constant voltage type.

Dimensions.

Overall length 281" (72 cms.)
Bulb diameter 31" (89 cms.)
Net weight 7 Ibs. (3,200 gms.) —[

Water Flow. o
5 gallons per minute. l

Constants.

Filament voltage 21-22 volts
(exact filament voltage marked
on bulb)
Nominal filament current 41 amps. — f
Total emission 6 amps. i

i
*Impedance 7,528 ohms ﬁ\\iii'ééji&}_‘

* Amplification factor
Grid-anode capacity 23 puF. 250
Anode-filament capacity 65 upF. war R BB
Grid-filament capacity 8 uuF. e

* at anode current of 0-75 amp.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 12,000 volts
Maximum direct anode voltage for anode modulation 9,000 volts
Maximum direct anode current {5 amps.
Maximum anode dissipation 12 Kw.
Maximum grid dissipation 200 watts
Maximum frequency for above ratings 15 Mc.
Maximum anode voltage for frequency of 22 Mc. 10,000 volts
Note :—No water jacket required as it forms part of the valve.

4014-A
Valve

V.4014-A.1
Nov. 1937
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp.
For balanced 2 valve circuit

Direct anode voltage 10,000 volts

Grid bias —125 to —I175 volts
Direct anode current per valve—zero signal 0-25 amps.

Direct anode current per valve—maximum signal 1-2 amps.

Load resistance—anode to anode 3,700 ohms
Maximum signal output—2 valves 132 Kw.

Anode dissipation 54 Kw.

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 10,000 7,000 10,000 volts
Direct anode current 0-75 0-75 1-5 amps
Grid bias —230 —400 — 700 to
—1,000 volts
Anode dissipation 5 1-75 5 Kw.
Carrier output 2-5 3-5 10 Kw.
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These curves are taken with A.C. filament heating, grid and anode voltages
being referred to the centre point of the filament.
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4015-A VALVE

TRIODE.
SPECIFICATION.
Cathode.
Pure tungsten filament.
Constant voltage type. iiﬁ
APPROX 10°LONG
Dimensions. S ... _T

Overall length 18}” (464 cms.) RS

Maximum diameter 73" (181 cms.) e

Net weight 3} Ibs. (1,500 gms).

Constants.
Filament voltage 10-5-11-5 volts
(exact filament voltage marked
on bulb)

Nominal filament current 41 amps.

Total emission 2-5 amps. Jo
*Impedance 8,000 ohms AppRon
*Amplification factor 20 R R
*Mutual conductance 2-5 mA. per volt E;:gp:;m*:?

Grid-anode capacity 10-3 uuF. seaps T

Anode—filament capacity  0-5 uuF.
Grid-filament capacity  15-2 ppF.

* at Vp = 4,000 volts, Ip = 0-3 amps.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direect anode voltage 5,000 volts

Maximum direct anode current 0-6 amps.

Maximum anode dissipation 15 Kw.

Maximum direct grid current 0-080 amps.
V.4015-A.1
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
For balanced 2 valve circuit.

Direct anode voltage

Grid bias

Anode current per valve—zero signal
Anode current per valve—maximum signal
Anode dissipation

Load resistance—anode to anode
Maximum output—2 valves

5,000 volts
—100 to —150 volts
0-12 amps.
0-6 amps.
1-4 Kw.
7,100 ohms
3:2 Kw.

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 5,000 4,000 5,000 volts
Direct anode current 0-28 0-3 0-6 amps.
Grid bias —190 —350 —450 to
—600 volts
Anode dissipation 980 400 1,000 watts
Carrier output 420 800 2,000 watts
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These curves are taken with A.C. filament heating, grid and anode voltages
being referred to the centre point of the filament.
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4016-A
Valve

4016-A VALVE

TRIODE.

SPECIFICATION.

Cathode.
Pure Tungsten filament.
Constant voltage type.

Dimensions.
Overall length
Bulb diameter

15" (38 cms.)
43" (10-5 cms.)

Net weight 2} Ibs. (1,000 gms.)
Constants.
Filament voltage 14 volts
Nominal filament
current 18 amps.
Total emission 1:2 amps.
*|mpedance 15,000 ohms

* Amplification factor 30
*Mutual conductance 2 mA per volt

Grid-anode capacity 10 uuF.
Anode-filament

capacity 2-5 puF.
Grid—filament

capacity 10 puF.

* gt anode current of 0-100 amps,
Vp = 4,000

"
4’8 DIA.

FILAMENT.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage
Maximum direct anode current
Maximum anode dissipation
Maximum grid dissipation

Maximum frequency for above ratings

Maximum anode voltage for frequency of 50 Mc.

4,000 volts
0-3 amps.
400 watts
100 watts

33 Mc.

3,500 volts

V.4016-A.1
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
for balanced 2 valve circuit

Direct anode voltage
Grid bias

Anode dissipation

Load resistance—anode to anode
Maximum output—2 valves

Direct anode current per valve—zero signal
Direct anode current per valve—maximum signal

4,000 volts
—100 volts
0-03 amps.
0-16 amps.
280 watts
23,000 ohms
700 watts

RADIO FREQUENCY OPERATION.

Class B Telephony
Modulated carrier applied to grid

ENGLAND

Direct anode voltage 4,000 4,000 4,000 3,500 volts
Direct anode current 0-12 0-12 0-12 0-10 amps.
Grid bias —130 —130 —130 —100 volts
Power output 0-15 0-14 0-12 0-10 Kw.
Anode dissipation 0-33 0-34 0-36 0-25 Kw.
FREQUENCY 6 10 33 50 Mc.

Class C Telephony Class C Telegraphy

Subject to

anode modulation Unmodulated
Direct anode voltage | 3,000 3,000 {3,000 |2,500 | 4,000 |4,000 | 4,000 | 3,500 volts
Direct anode current 021 02 02| 016| 02| 02 02 0-16 amps.
Grid bias —200 (—200 —200 —150 —300 |—300 |—300 | —250 to

—400 |—400 —400 | —350 volts
Carrier output 0410375} 036 | 0-18| 05| 045 | 04 0-3 Kw.
Anode dissipation 020225 | 024 022 03| 035 | 04 0-22 Kw.
FREQUENCY 6 10 33 50 6 10 33 50 Mc.
PRINTED IN
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4016-B VALVE

TRIODE.

SPECIFICATION.

Cathode.
Pure Tungsten filament. ™ DiAm.
Constant voltage type.

1_‘— ——
Dimensions. ; N\
Overall length 15" (38 cms.)
Bulb diameter 4}” (10-5 c¢ms.)
Net weigh 2} Ibs. (1,000 .
et weight 3 Ibs. ( gms.) . ANODE
Constants. IS" MAX.
Filament voltage 14 volts
Nominal filament current 18 amps.
Total emission 12 amp.
*Impedance 7,700 ohms GRID
*Amplification factor 17 7
*Mu.tual conductan.ce 2:2 m.a. per volt Y OIAPING.
Grid-anode capacity 10 wuF. FILAMENT.
Anode-filament capacity 2-5 puF.
Grid-filament capacity 10 puF. (
* gt anode current of 0-1 amps,
Vp = 4,000 volts.
LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 4,000 volts
Maximum direct anode current 0-3 amps.
Maximum anode dissipation 400 watts
Maximum grid dissipation 100 watts
Maximum frequency for above ratings 33 Mc
Maximum anode voltage for frequency of 50 Mc. 3,500 volts
V.4016-B.1
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TYPICAL OPERATING

CONDITIONS.

Class B (A.F. Amp. and Mod.)
for balanced 2 valve circuit

Direct anode voltage
Grid bias

Anode dissipation

Load resistance—anode to anode
Maximum output—2 valves

Direct anode current per valve—zero signal
Direct anode current per valve—maximum signal

4,000 volts
—100 volts

0-03 amps.
0-16 amps.

280 watts
23,000 ohms
700 watts

RADIO FREQUENCY OPERATION.

Class B Telephony

Modulated carrier applied to grid

Direct anode voltage 4,000 4,000 4,000 3,500 volts
Direct anode current 0-12 012 012 0-10 amps.
Grid bias —130 —I130 —I130 —100 volts
Power output 0-15 0-14 0-12 0-10 Kw.
Ancde dissipation 0-33 0-34 0-36 0-25 Kw.
FREQUENCY 6 10 33 50 Mc.

Class C Telephony Class C Telegraphy

Subject to

anode modulation Unmodulated
Direct anode voltage [3,000 {3,000 (3,000 (2,500 (4,000 (4,000 (4,000 3,500 volts
Direct anode current | 0-2 02 | 02 |06 | 02 | 02 | 02 0-16 amps.
Grid bias —200| —200 | —200 | —150 | —300 | —300 (—300| —250 to

—400 | —400 | —400| —350 volts
Carrier output 0-4 |0375| 036 | 0-18 | 05 | 045 | 04 0-3 Kw.
Anode dissipation 02 [ 0225| 024 | 0-22 | 03 | 035 | 04 022 Kw.
FREQUENCY 6 10 33 50 6 10 i3 50 Mc.
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4017-B VALVE

HALF WAVE, HOT CATHODE MERCURY VAPOUR

RECTIFIER.

SPECIFICATION.

Cathode.
Oxide coated filament (shielded).
Constant current type.

Base. 3/;!
Edison medium screw. E
Anode connected to top cap type A.
Dimensions.
Overall length 643" (17-5 cms.) »
Overall diameter 2" (51 cms.)
Net weight 0-22 Ibs. (100 gms). ' .
6'%e
Constants.
Filament current 8-25 amps.
Nominal filament voltage 2-7 volts
Maximum peak inverse
voltage 7,000 volts
Maximum peak anode
current I-5 amps. 7R ;
Time delay 30 seconds pee
Heating period after
transport 15 mins.
Recommended ambient
temperature range 10°C.—50°C.
Heating Time.
For ambient temperature 15°C and above. 30 seconds.
10°C.—I5°C. 5 minutes.
Note :—For further information on H.C.M.V, rectifiers, see sheet G.I.
V.4017-B.1
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TYPICAL OPERATING CONDITIONS.

Number of Load potential Load current
Circuit valves in volts in amps.
2 2 2,500 0-9
3 4 5,000 0-9
4 3 3,000 i-2
5 6 3,000 2-4
) 6 6,000 [-5

Important.—This rectifier being directly heated, the output circuit must be
connected to the mid-point of the filament transformer.

4
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—Srandard Valves— 22V

GAS FILLED CATHODE RAY TUBE
TYPE 4018-AB, 4018-AD, 4018-AG

For replacement purposes only (See note at

bottom of page).

Characteristics.

Filament voltage drop 0-75 volts
Filament current 0-7 to 11 amps.
Anode voltage 300 to 2,000 volts
Normal anode voltage 350 volts
Shield voltage (from a
potentiometer) 0—50 volts

4018-AB has screen giving blue spot for
photographic work.

4018-AD has screen giving long afterglow of
10—15 seconds in the dark.

4018-AG has screen giving green spot for
visual work.

The X plates are those nearest to the screen.

Dimensions.

Length 13" (33 cms.)

Maximum diameter 43" (11:5 cms.)

Net weight 2 Ibs. (340 gms.)
Operation.

A 2,000 ohm protective resistance should be
included in the shield circuit as well as in
the anode circuit.

T
|

+5 omm T

Note :—In the 4018-AB, -AD, -AG valves one plate of each pair of deflecting

plates is connected to the anode.

These valves have been replaced by the 4050-AB, -AD, -AG valves which
are provided with standard British 9-pin bases, all deflector plates being

brought out separately.

MC.4018-A.l
Nov. 1937
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GAS FILLED CATHODE RAY TUBE
TYPE 4018-BB, 4018-BD, 4018-BG

For replacement purposes only
(see note at bottom of page).

Characteristics.
Filament voltage drop
Filament current
Anode voltage

0-75 volts
0-7 to -1 amps.
300 to 2,000 volts

Normal anode voltage 350 volts
Shield voltage (from a
potentiometer) 0—50 volts

4018-BB has a screen giving blue spot for
photographic work.

4018-BD has screen giving long afterglow of
10—I5 seconds in the dark.

4018-BG has screen giving green spot for
visual work.

The X plates are those nearest to the screen.

Dimensions.

Length 19" (48 cms.)

Maximum diameter 77 (18 c¢ms.)

Net weight 2-1 Ibs. (940 gms.)
Operation.

A 2,000 ohm protective resistance should be
included in the shield circuit as well as in
the anode circuit.

Note:—In the 4018-BB, -BD, -BG valves one plate
of each pair of deflecting plates is connected
to the anode.

[ 7" DIAM

|
|

—t 1

These valves have been replaced by the 4050-BB, -BD, -BG valves
which are provided with standard British 9-pin bases, all deflector

plates being brought out separately.
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4019-A AND 4019-B VALVES

TRIODES.
SPECIFICATION.
Cathode.

Oxide coated filament. e
Constant current type. |
Base. T

4019-A Medium 4-pin bayonet thrust. 4l
4019-B Standard British 4-pin.
Dimensions. 4019-A 4019-B —
Max. overall length ins. 4} 4%
cms. |1-4 -6

Bulb diameter—
ins. 21 2}
cms. 57 57

Net weight Ibs. 0-14 0-14
gms. 65 65
Constants.
Filament current 0-25 amps.
Nominal filament voltage 4 volts
*|mpedance 5,500 ohms
* Amplification factor 7
*Mutual conductance [-27 mA per volt
Maximum direct anode
voltage 190 voits .
Grid-anode capacity 54 uuF. (;odo;}
Anode-filament capacity 4-8 uuF. 2
Grid—filament capacity 7-3 uuF. 4019-8
* gt Vp = [30 volts, Vgi = —8B volts.

-A Valve
-B Valve

V.4019-AB.1
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TYPICAL OPERATING CONDITIONS.

Anode Grid Anode Anode Resistance Qutput Total
voltage bias current Resistance Load Power Harmonics
db below
volts volts mA ohms ohms mW. fundamental

130 —6 97 4,800 4,600 54 30
9,200 49 34

13,800 36 37

130 —8 68 5,500 5,500 83 24
11,000 74 30

16,500 6l 32

130 —I10 43 6,500 5,500 100 16
11,000 85 23

16,500 80 27

160 —I10 9-8 4,700 4,600 150 24
9,200 132 30

13,800 12 37

160 —I12 7-1 5,300 5,500 180 19
11,000 156 23

16,500 130 31

190 —I14 97 4,900 5,500 290 23
11,000 240 30

16,500 180 33

Note :—Decreasing the output by N db below the value given in the table
improves the harmonic level by N db.
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4020-A, 4020-B, 4020-C

TRIODES.

SPECIFICATION.
Cathode.
Oxide coated filament.
Constant current type.

Base.
4020-A Medium 4-pin bayonet thrust.
4020-B Standard British 4-pin.

4020-C Medium 4-pin bayonet thrust, grid
connected to top cap.

Dimensions. 4020-A 4020-B  4020-C
Overall length ins. 4} 4% 5
cms. [1-4 1-6 12-7
Maximum diameter—
ins. 2} 2} 2}
cms. 57 57 57

Net weight  Ibs. 0-14 0-14 0-i4

gms. 65 65 65
Constants.
Filament current 0-25 amps.
Nominal filament voltage 2 volts
*|mpedance 50,000 ohms
* Amplification factor 30

*Mutual conductance 0-6 mA pervolt.
Grid-anode 4020-A  4020-B  4020-C

capacity 63 63 7-9 puF.
Anode—filament

capacity 4-4 4-4 5-3 ppF.
Grid-filament

capacity 62 62 5-8 puuF.

* at anode current of 0-8 mA.

VALVES

i

V.4020-ABC.1
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TYPICAL OPERATING CONDITIONS.

Anode Grid Anode Anode Output Total
voltage Bias current Resistance Load voltage Harmonic
peak db below
volts volts mA. ohms ohms volts fundamental
130 —I 1-26 43,000 43,000 18-5 345
86,000 20-3 37
129,000 20-6 37
130 —I-5 092 46,000 46,000 21-4 30
92,000 25-4 353
138,000 26-2 37
130 —2 0-64 52,000 52,000 12-1 217
104,000 14-8 28
156,000 17-6 305
160 —I-5 1-63 41,000 41,000 24 352
82,000 30-2 382
123,000 35 385
160 —2 1-28 44,000 44,000 37 29
88,000 42 35
132,000 45-6 36

Note :—Decreasing the output by N db below the value given in the table
improves the harmonic level by Ndb.
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4021-A Valve
-B Valve
-C Valve

4021-A, 4021-B AND 4021-C VALVES

TRIODES.

SPECIFICATION.

Cathode.
Oxide coated filament.

Constant current type.

Base.
4021-A Medium 4-pin bayonet thrust.
4021-B Standard British 4-pin.
4021-C Medium 4-pin bayonet thrust, grid
connected to top cap.

Dimensions.
4021-A 4021-B 4021-C

Overall length
ins. 43 4% 5

cms. 11-4 11-6 127
Maximum diameter
ins. 21 2} 21

cms. 57 57 57
Net weightlbs.  0-14 0-14 0-14

gms. 65 65 65
Constants.
Filament current 0-25 amps.
Nominal filament voltage 4 volts
*|mpedance 2,000 ohms
* Amplification factor 6

*Mutual conductance 3 mA per volt
4021-A 4021-B  4021-C

Grid-anode

capacity 9-1 91 9-7 puF.
Anode—filament

capacity 4-6 4-6 5-5 puF.
Grid-filament

capacity 8-0 8-0 7-3 puF.

* gt anode current of 23 mA.
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TYPICAL OPERATING CONDITIONS.

Anode Grid Anode Anode Load Output Total
voltage Bias current resistance | impedance Harmonic
db below
volts volts mA. ohms ohms mWw. fundamental
130 —8 225 2,050 2,050 140 27
4,100 100 3i-5
6,150 87 35
130 —6 284 1,750 1,750 65 k]|
2,900 63 32:5
5,250 56 38
130 —I10 17 2,100 2,100 160 24
4,200 125 30-4
6,300 107 33
160 —10 32:5 1,800 1,800 250 28
3,600 180 33-5
5,400 158 355

Note :—Decreasing the output by N db below the value given in the table
improves the harmonic level by N db.
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4022-AR Valve

—Srandard Valves— * V'«

4022-AR AND 4022-B VALVES

TRIODES.

All 4022 type valves are made to meet the specification for the 4022-AR
valve, the limits of which are closer than those of the 4022-A valve which has
now been abandoned.

SPECIFICATION.

1
Cathode. lF ]

Oxide coated filament. f
Constant current type.

Base. o
4022-A Medium 4-pin bayonet thrust.
4022-B Standard British 4-pin.

Dimensions. 4022-AR  4022-B N
Overall length ins. 43 45 fro o,
cms. t-4 116 RV
Maximum diameter ins. 2} 21 —
cms. 5.7 5.7 4022-AR
Net weight Ibs. 0-14 0-14
gms. 65 65
Constants.
Filament current 0-25 amps.
Nominal filament voltage 4 volts
*Impedance 5,500 ohms
*Amplification factor i2
*Mutual conductance 2:2 mA per voit
Max. direct anode voltage 190 volts SE
Grid-anode capacity 9:6 upF. (‘f0©°’/}
Anode-filament capacity 4.3 uuF. A
Grid-filament capacity 81 uuF.

* gt Vp = 130 volts, Vg1 = —45 volts.

V.4022-AB.1|
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TYPICAL OPERATING CONDITIONS.

Anode Grid Anode Load Output 2nd 3rd
voltage bias current resistance power Harmonic Harmonic
db below db below
volts volts mA. ohms mW. fundamental | fundamental
130 —6 3-5 6,500 67 27 47
13,000 65 35 48
19,500 63 38 —
130 —4-5 65 5,000 120 18 30
10,000 90 20 35
15,000 75 33 —
130 —3 10-6 4,000 60 6 35
8,000 50 16 36
12,000 30 26 45
160 —b6 88 4,000 10 34 40
8,000 100 38 45
12,000 80 4 —
160 —4-5 132 4,000 120 20 33
8,000 100 20 37
12,000 85 40 50
190 —6 162 4,000 160 34 4l
8,000 125 33 44
12,000 85 46 —

Note :—Decreasing the output by N db below the value given in the table

improves the harmonic level by N db.
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4030-A VALVE

DOUBLE ENDED WATER COOLED TRIODE.

SPECIFICATION.

Cathode.
Pure Tungsten filament.
Constant voltage type.

Water Flow.
22 gallons per minute.

Dimensions.
Overall length 483" (124 cms.)
Jacket diameter—
58" (13-5 cms.)
Net weight 32 Ibs. (14,500 gms.)

Constants. -
Filament voltage 2] volts
(exact filament voltage marked 3 i
on bulb) ;‘"'5 %
Nominal filament
current 215 amps.
Total Emission 45 amps. 3%
Impedance 2,200 ohms
Amplification factor 36
Grid-anode capacity 51 uuF.
Anode-filament
capacity 14 puF.
Grid-filament
capacity 40 uuF.

]
™
-3
[+
-

BN

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 17,500 volts
Maximum direct anode current Il amps.
Maximum anode dissipation 80 Kw.
Maximum grid dissipation 1,500 watts
Maximum frequency for above ratings 2 Mc.
Maximum anode voltage for frequency of 22 Mc. 15,000 volts

V.4030-A. |
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
for balanced 2 valve circuit

Direct anode voltage 12,500 volts

Grid bias —150 volts

Direct anode current per valve—zero signal -3 amps.

Direct anode current per valve—maximum signal 6-5 amps.

Anode dissipation 366 Kw.

Load resistance—anode to anode 1,700 ohms

Maximum output—2 valves 90 Kw.

RADIO FREQUENCY OPERATION.

Class B Telephony

Modulated carrier applied to grid

Direct anode voltage 17

Direct anode current 4-8
Grid bias —400
Power output 25
Anode dissipation 59
FREQUENCY 2

15 12 10 Kv.
4-8 4-8 4-8 amps.
—300 —250 —150 volts
22 17 12 Kw.
50 40 36 Kw.
12 19 22 Me.

Class C Telephony

Class C Telegraphy

Subject to
anode modulation

Unmodulated

ENGLAND

Direct anode voltage 12 It 10 9 |17-5 5 12 10 Kv.
Direct anode current 5 5 5 5196 | 96 | 96 9-6 amps.
Grid bias —600 |—500 |—450 —400 |—600 |—500 \—450 | —400 to

—800 |—700 |—600 | —550 volts
Carrier output 40 35 30 20 | 100 88 68 48 Kw.
Anode dissipation 20 20 20 25 68 56 47 48 Kw.
FREQUENCY 2 12 19 22 2 12 19 22 Mc.
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4030-C

Valve
—Srandard Valves—
DOUBLE ENDED WATER COOLED TRIODE.
SPECIFICATION. Nt —F
Cathode.
Pure tungsten filament.
Constant voltage type.
Water Circulation.
Normal flow—22 gallons per minute.
Pressure drop in water jacket at normal flow
9 Ibs. per sq. in. (0-63 Kg. per sq. cm.)
Maximum water pressure in water jacket—
35 Ibs. per sq. in. (2-5 Kg. per sq. cm.)
Dimensions.
Max. overall length 52" (132 cms.)
Jacket diameter 53" (13-5 cms.)
Packing crate See dwg. — B
Net weight 35 Ibs. (16,000 gms.) (| F—HeBal ¢ S2n
Constants. ‘1 . .‘
Filament voltage 25 volts G IpESESC
(exact filament voltage marked
on valve) :
Nominal filament current 250 amps. "
Total emission 45 amps. 254
*Impedance 1,800 ohms
* Amplification factor 36
*Mutual conductance 20 mA per volt
Grid-anode capacity 61 nuF.
Anode—filament capacity 15 uuF.
Grid—filament capacity 45 nuF.
* gt Vp = 17 KV, Ip = 5 amps. S B

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 17,500 volts
Maximum direct anode current 11 amps.
Maximum anode dissipation 80 Kw.
Maximum grid dissipation 1,500 watts
Maximum frequency for above ratings 2 Mc.
Maximum anode voltage for frequency of 22 Mc. 15,000 volts

Note.—The 4030-C Valve is shipped with Corona rings already fitted but is not supplied with grid

and filament radiators or connectors.
ordered as a separate item, are as follows :—

Grid and filament radiators type LP.77880 Filament connection
Filament radiator type LP.77883 Filament connection

The code numbers of these parts, which must be

type Det.105
type Det.10SA

V.4030-C.1
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
For balanced 2 valve circuit

Direct anode voltage
Grid bias

Anode dissipation

Load resistance—anode to anode
Maximum output—2 valves

Direct anode current per valve—zero signal
Direct anode current per valve—maximum signal

14,000 volts
—150 volts
1-3 amps.
6-5 amps.
41 kW.
1,900 ohms
100 kW.

RADIO FREQUENCY OPERATION.

Class B Telephony

Modulated carrier applied to grid

Direct anode voltage
Direct anode current
Grid bias

Power output

Anode dissipation

FREQUENCY

—40

17:5
48

25
59

15 12 10 kv.
4-8 48 4-8 amps.
—300 —250 —150 volts
22 17 12 kW.
50 40 36 kWw.
12 19 22 Mc.

Class C Telephony

Class C Telegraphy

ENGLAND

Subject to
anode modulation Unmodulated

Direct anode voltage 12 1 10 9 17-5 ] 15 12 10 kV.
Direct anode current 5 5 5 5 9-6 96 9-6 9-6 amps.
Grid bias —600 -—500 |—450 |—400 |—600 |—500 —450 | —400 to

—800 |~700 |—600 |—550 volts
Carrier output 40 35 30 20 | 100 88 68 48 kW.
Anode dissipation 20 20 20 25 68 56 47 48 kW.
FREQUENCY 2 12 19 22 2 12 i9 22 Mc.
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4033-A Valve
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4033-A, -AA AND -AF VALVES

TRIODES.

The 4033-AF valve is identical with the 4033-A valve ; the -F code indicates
that the valve has passed special tests for use in Standard Aircraft radio.

SPECIFICATION.
Cathode.
indirectly heated oxide coated.
Constant voltage type.

Base.
4033-A and -AF Standard British 5-pin.
4033-AA American Medium 5-pin. 5
(L] OCOH
Dimensions. o
Overall length 43" (12 cms.)
Maximum diameter 21" (58 cms.) 4033-A and -AF
Net weight 0-14 Ibs. (65 gms.) L_zg;m_,.l
Constants.
Heater voltage 6 volts
Nominal heater current -4 amps. & .
*Impedance 1,670 ohms
* Amplification factor 15
*Mutual conductance 9 mA per volt
Grid-anode capacity 8 uuF. JL___UUUUU
Anode-filament capacity 2-7 puF. a
Grid—filament capacity 119 ppF. .
A
* at Vp = 300 volts, Ip = 50 mA.
H
4033-AA
LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 600 volts
Maximum direct anode current 0-170 amps.
Maximum anode dissipation 25 watts
Maximum direct grid current 0-030 amps.
Maximum frequency for above ratings 2 Mc.
Maximum anode voltage for frequency of 10 Mc. 500 volts

V.4033-A.1
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TYPICAL OPERATING CONDITIONS.

Class A A.F. Amp.

Direct anode volitage
Grid bias

Direct anode current
Anode dissipation
Load impedance
Undistorted output

400 volts

(approx.) —20 volts
0-050 amps.

16 watts

7,000 ohms

4 watts

Class B A.F. Amp. and Mod.
For balanced 2 valve circuit

Direct anode voltage
Grid bias

Anode current per valve—zero signal
Anode current per valve—maximum signal
Anode dissipation

Load resistance—anode to anode

Peak AF grid to grid voltage

Grid current per valve

Maximum output—2 valves

600 volts
—30 to —40 volts
(individual biasing required for
each valve)
20 mA
80 mA
23 watts
7,200 ohms
130 volts
8 mA
50 watts

RADIO FREQUENCY OPERATION.

ENGLAND

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid moedulation
Direct anode voltage 600 400 600 volts
Direct anode current 0-063 0-094 0-09 amps.
Grid bias —45 —70 —100 to
—150 volts
Anode dissipation 25 2-5 18 watts
Carrier output 12-5 25 36 watts
PRINTED IN
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Dimensions.

Overall length
Diameter
Capacity

Test voltage
Net weight

Dimensions.

Overall length
Diameter
Capacity

Test voltage
Net weight

4034-A VALVE

VACUUM CONDENSER.

SPECIFICATION.

51" (40 cms.)
21" (57 cms.)
26 uuF approx.
40,000 volts R.M.S.
0-8 Ibs. (360 gms.)

4035-A VALVE

VACUUM CONDENSER.

SPECIFICATION.

[7” (43 cms.)
31" (89 cms.)
40 upF. approx.
40,000 R.M.S.
[-2 Ibs. (540 gms.)

Note :—These condensers are intended only
for balancing purposes in high power radio
transmitters. They must not be used in
50 «~ supply without protective resistors.

Ordering.

Please order as :(—

‘* 4034-A or 4035-A valve
(vacuum condenser).”’

|
]

pm2s ] 2

Diam

L 3% 13
DiAM N

MV.40345-A.1
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HOT CATHODE MERCURY VAPOUR
RECTIFIER.
SPECIFICATION.
’._ % —
Cathode. 274 Diam,
Oxide coated filament.
Constant voltage type.
Base.
Standard British 4 pin.
47
Dimensions.
Overall length 43" (124 cms.)
Overall diameter 2} (57 cms.)
Net weight 0-13 Ibs, (60 gms.)
1
4
ConStants' DIAM. OF PINS 3-00mm,
Filament voltage 4 volts FILAMENT
Nominal filament current 2 amps. sy
Maximum peak inverse
voltage 1,000 volts
Maximum peak anode
current 0-8 amps.
OUTPUT AS HALF WAVE RECTIFIER.
250 mA. at 300 volts.
V.4037-A.1
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4039-A VALVE

MERCURY VAPOUR RELAY.

In this mercury vapour relay the grid will maintain control with zero anode
current as long as it is more negative than a certain critical value. When the
grid voltage becomes less negative than this value, anode current starts to flow
and the grid loses all further control. The maximum anode current which
then flows must be kept within the peak instantaneous anode current limit
mentioned below otherwise the valve may be damaged.

The grid can only regain control after interruption of the flow of anode
current instantaneously. This can be done by using A.C. on the anode or by
special circuit arrangements.

The cathode of this valve must not be operated at less than its rated
voltage otherwise the valve may be damaged.

SPECIFICATION. 2" .

Cathode.
Indirectly heated oxide coated.

Constant voltage type.

Base.
Standard British 5-pin.

Dimensions.
Overall height 43" (12-1 cms.)
Bulb diameter 2" (5cms.)
Net weight 0-12 Ibs. (55 gms.)
Constants.
Heater voltage 4-0 volts

Nominal heater current [-0 amp.
Peak instantaneous anode

current 200 mA.
Continuous anode current {00 mA.
Anode peak voltage 500 volts
Grid control ratio 30 to 50
Time delay 30 secs.

OPERATING INSTRUCTIONS.

After transit, the valve should be run with full heater voltage for approxi-
mately five minutes before applying anode voltage, in order to ensure that
liquid mercury splashed on to the anode is evaporated. Each time the circuit
is switched on, 30 seconds should be allowed for the cathode to heat up before
current is allowed to pass. For this purpose it is not necessary to remove the
anode voltage.

MA.4039-A.1
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When passing current the potential drop across the valve is 10-15 volts
and is nearly independent of the current. The current must be limited to an
instantaneous value of 200 mA. by means of an external resistance. For
continuous operation the mean value of the current should not exceed 100 mA.

The grid control ratio, which will be found to vary slightly with the tem-
perature of the mercury, is defined as the ratio of the positive anode voltage
to the minimum negative grid voltage which is sufficient to prevent anode
current flowing. It Is very nearly independent of anode voltage for values of
the latter over 30 volts. If the grid is liable to be driven positive, it is advisable
to connect a high resistance (say 0-5 megohm) in series with it to prevent
appreciable current from flowing in the grid circuit.
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4043-A Valve
-B Valve

4043-A AND 4043-B VALVE

TRIODE.

For replacement purposes only.
Replaced by 4043-C and -D valves.

SPECIFICATION.
Cathode.
Oxide coated filament.
Constant voltage type.

Base.
4043-A  American medium 4-pin.
4043-B standard British 4-pin.

Dimensions.
Overall length
Maximum diameter

53" (14-6 cms.)
13" (48 cms.)

Net weight 0-2 Ibs. (90 gms.)
Constants.

Filament voltage 7-5 volts

Nominal filament current [-2 amps.
*Impedance 3,500 ohms
*Amplification factor 8

Grid-anode capacity 13:3 puF.

Anode—filament capacity 4-8 pufF,

Grid—filament capacity 7-0 puF.

* at anode current of 0-050 amps.

!c-l-ns'uu,-!

I |
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LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage

Maximum direct anode current

Maximum anode dissipation

Maximum direct grid current

Maximum frequency for above ratings

Maximum anode voltage for frequency of 10 Mc.

600 volts
0-110 amps.
35 watts
0-030 amps.
2 Mc.
500 volts

V.4043-AB.1
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
For balanced 2 valve circuit

Direct anode voltage

Grid bias

Anode current per valve—zero signal
Anode current per valve—maximum signal

Anode dissipation

Load resistance—anode to anode
Maximum output—2 valves

600 volts

—55 to —65 volts
0-012 amps.

0-090 amps.

25 watts

6,000 ohms

60 watts

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 600 400 600 volts
Direct anode current 0-087 0131 0-130 amps.
Grid bias —65 —100 —150 to
—200 volts
Anode dissipation 35 17-5 26 watts
Carrier output 17-5 35 52 watts

PRINTED IN
ENGLAND




4043-A Valve

—Srandard Valves— Y

1, 111
{ql ]
45t
) bo‘)*;i_ / y/
e}
g- >0 S/
i
= %@,
s 40 =
e Y
; Vi v
[«
o $
o 30
s o
()
w 20
’.—
-4
i}
& o A ,‘
V. y
/] 4
(o] 1
~70 -60 -50 =40 -30 =20 ~-10 0
GRID VOLTAGE (Volts)
BARE!
—~ "OQ/OT
£ 100 N Y =
©
= ;S -
= ! p
Z 80 AP
- 4 >
©
: A A AT AT
g 60 S
A A A y; ‘1—\0—. :
o 4 4 y V y
(T / l@
w 40
< A AT AT AT
<
a
V. A /
20 ~ y. y > ] ]
p 4 A pd A y, y, ~ —
A y.d y 4 A Y.

100 200 300 400 500 600 700
PLATE VOLTAGE (Volts)

V.4043-AB.2
Nov. 1937



PRINTED IN
ENGLAND




4043-C Valve

—Srandard Valves— *'-

4043-C AND 4043-D VALVES

TRIODES.

Similar to 4043-A and -B, but have grid designed to reduce grid emission.
It is thus possible to drive the grid further positive and to obtain greater
undistorted output than for 4043-A and -B Valves.

1-875" ou.—i

SPECIFICATION. T -17—\}

Cathode.
Oxide coated filament. o
Constant voltage type.

Base.
4043-C  American medium 4-pin. 4
4043-D standard British 4-pin.

,,,,,,

Dimensions.
Overall length 53" (14-6 cms.) 4043-C
Maximum diameter 13" (48 cms.) N—
Net weight 0-2 Ibs. (90 gms.) #T- |
Constants.
Filament voltage 7-5 volts 5
Nominal filament current 1-2 amps.
*|mpedance 3,500 ohms
*Amplification factor 8
Grid-anode capacity 13-3 puF. 1 Ul
Anode-filament capacity 4-8 uuF.
Grid—filament capacity 7-0 uuF.

* at anode current of 0-050 amps.

4043-D

LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 600 volts
Maximum direct anode current 0-110 amps.
Maximum anode dissipation 35 watts
Maximum direct grid current 0-030 amps.
Maximum frequency for above ratings 2 Mc.
Maximum anode voltage for frequency of 10 Mc. 500 volts

V.4043-CD.I|
Nov. 1937
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
For balanced 2 valve circuit

Direct anode voltage
Grid bias
Anode current per valve—zero signal

Anode dissipation
Load resistance—anode to anode
Maximum output—2 valves

Anode current per valve—maximum signal

600 volts
—55 to —65 volts
0-012 amps.

0-11

amps.
30 watts

6,000 ohms
73 watts

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 600 400 600 volts
Direct anode current 0-087 0-131 0-130 amps.
Grid bias —65 —100 —150 to
—200 volts
Anode dissipation 35 17-5 26 watts
Carrier output 17-5 35 52 watts
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4046-A VALVE

PENTODE.

SPECIFICATION.

Cathode.
Indirectly heated oxide coated.

Constant voltage type.

Base.
Standard British 5-pin. Anode connected to T
top cap type B. 1
Bulb metallised and connected to cathode. |
.
. . )
Dimensions. |
Max. overall length 5}" (13-3 cms.) l
Bulb diameter 13" (3-8 cms.) !
Net weight 0-13 Ibs. (60 gms.) _‘L
Constants. " ¢
Heater voltage 4 volts
Nominal heater current 0-95 amp.
*|mpedance 800,000 ohms & G2
*Amplification factor 2,400 "
Grid-anode capacity 0-007 uuF.
Input capacity 10-7 puF.
Output capacity 8 puF.
* at Vp = 200, Vgs = 100, Vg1 = —I-5 Volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 250 volts
Maximum direct screen voltage 100 volts

V.4046-A.1
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TYPICAL OPERATING CONDITIONS.

Anode voltage 250 200 150 volts
Control grid bias —I1-5 —I-5 —1-5 volts
Screen grid voltage 100 100 100 volts
Anode current 39 3-8 3-7 mA.
Anode resistance 800,000 800,000 800,000 ohms
Load 50,000 46,000 30,000 ohms
Output 0-315 0-258 0-175 watts
2nd harmonic — 9, 86 875 11-5
— db 2(- 20-7 19
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4047-B VALVE

(Replaces the 4047-A Valve
which has now been abandoned)

SINGLE ENDED

WATER COOLED TRIODE.

Cathode. SPECIFICATION.
Pure tungsten filament.
Constant voltage type.

Water Jacket.

Type MS.1362 Grp. | for anode dissipation
up to 6 Kw.

Type MS.1362 Grp. 20 for anode dissipation
up to 6 Kw., used for below panel
connection.

Types 223 LU IA or PL 122011 (3001-A) for
anode dissipation over 6 Kw.

Water Flow.
5 gallons per minute.

Dimensions.
Max. overall length 21} (54 cms.)
Max. bulb diameter 3&" (9-05 cms.)

Net weight 33 Ibs. (1,700 gms.)
Constants.
Filament voltage 18—20 volts

(exact filament voltage
marked on bulb)

Nominal filament current 59 amps.

Total emission 6 amps.
*Impedance 7,500 ohms
*Amplification factor 40
*Mutual conductance 5-3 mA.per volt

Grid-anode capacity 24 puF.

Anode-filament capacity 2 puF.

Grid—filament capacity 17 puF.

* gt anode current of 0-75 amp.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage

Maximum direct anode voltage for anode modulation

Maximum direct anode current

Maximum anode dissipation

Maximum grid dissipation

Maximum frequency for above ratings
Maximum anode voltage for frequency of 6 Mec.

NOTE.—The characteristics of this valve are identical with those of the 4047-A Valve
but the grid lead has been brought out through the side of the bulb. When
the 4047-B is used to replace the 4047-A new grid connectors will be required.
These connectors type ES.5706-1 should be ordered with the valve.

4047-B
Valve
G
-—3%’2———«1’%—]
MAX. MAX.
" 92;
ZI%MAX
2
2" — 7.28'
13,000 volts
10,000 volts
I-5 amp.
10 Kw.
200 watts
3 Mc.
7,500 volts
V.4047-B. 1|
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. or Mod.
For balanced 2 valve circuit

Direct anode voltage 10,000 volts

Grid bias —120 to —170 volts
Direct anode current per valve—zero signal 0-25 amps.

Direct anode current per valve—maximum signal 1-2 amps.

Load resistance—anode to anode 7,500 ohms
Maximum signal output—2 valves 13-2 Kw.

Anode dissipation 5-4 Kw.

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 10,000 7,000 10,000 volts
Direct anode current 0-75 0-75 1-5 amps.
Grid bias —200 —300 —500 to
—750 volts
Anode dissipation 5 1-75 5 Kw.
Carrier output 2:5 35 10 Kw.
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These curves are taken with A.C. filament heating, grid and anode voltages
being referred to the centre point of the filament.
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4048-A VALVE

HALF WAVE, HOT CATHODE MERCURY VAPOUR RECTIFIER.

SPECIFICATION.

Cathode.
Oxide coated filament.
Constant current type.

Base.
Standard British 4-pin.

Dimensions.
Overall length
Bulb diameter

53" (13 cms.).
12" (4-5 cms.).

Net weight 0-1 Ibs. (45 gms.)
Constants.

Filament current 5 amps.
Nominal filament voltage 1-8 volts
Maximum peak inverse

voltage 1,600 volts
Maximum peak anode

current 0-75 amps.
Time delay 30 secs.
Heating period after

transport 15 mins.
Recommended ambient

temperature range 10°C.—50°C.

r‘ % DIAM.—-’

Note :—For further information on H.C.M.V. rectifiers, see sheet G.I.

V.4048-A.1
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TYPICAL OPERATING CONDITIONS.

Number of Load potential Load current
Circuit valves in volts in amps.
2 2 500 0-45
3 4 1,000 0-45
4 3 750 0-55
5 6 750 -4
6 6 1,500 07

Important.—This rectifier being directly heated, the output circuit must be
connected to the mid-point of the filament transformer.

3

3 | 4

)
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4049-C VALVE

HALF WAVE, HOT CATHODE MERCURY VAPOUR RECTIFIER.

SPECIFICATION.
Cathode.

Oxide coated filament (shielded).
Constant voltage type.

Base.
Edison screw Goliath.
Dimensions.
Maximum overall length 93" (24-1 cms.) 2-32"
Maximum diameter 2-32" (5:9 cms.) MAX. .
Anode cap Type D. /2 MAX.
Net weight 0-33 Ibs. (150 gms.)
Constants.
Filament voltage 4 volts
Nominal filament current 9-5 amps.
Maximum peak anode current 5 amps.
Maximum peak inverse D
voltage 10,000 volts

Max. average anode current {-25 amps.
Ambient temperature range 5°C. min. 4
70°C. max. 4

Condensed mercury temper-
ature range 20°C. min.
70°C. max. ——

Recommended Temperature Conditions.

Peak Inverse Voltage.

Less than 5,000—

5,000 volts. 10,000 volts.
Natural ventilation 15°C.—55°C. 15°C.—45°C.
Forced ventilation 15°C.—70°C. 15°C.—60°C.

Cathode Heating Time.
Ambient temperature 5°C.—10°C.  10°C.—I5°C.  Greater than [15°C.
Heating period 10 5 I* mins.
* This time may be reduced to 30 seconds if absolutely essential.

Note:—After shipment the filament must be run at full voltage for 30 minutes,

before any anode voltage is applied, so that the mercury shall be
distributed correctly.

V.4049-C. |
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TYPICAL OPERATING CONDITIONS.
Circuit Number of Approx. D.C. Maximum D.C.
Valves Output Volts Load Current
2 2 3,200 volts 2:5 amps.
3 4 6,400 volts 2-5 amps.
4 3 4,550 volts 3-75 amps.
5 6 4,550 volts 7-5 amps.
6 6 9,100 volts 3-75 amps.
3@;’
A -
%‘ +
5 - L;—fmm\—-
; -
¢ ST e =
Important.

This rectifier being directly heated, the output circuit must be connected
to the mid-point of the filament transformer. The filament transformer
should be so connected that the anode and filament voltages are 90° out of
phase. The maximum peak anode current and output current should be
reduced by 50 per cent., if quadrature operation of the filament and anode
voltages is not possible.

Temperature limits given under ‘‘ Natural Ventilation "’ are only valid
for unrestricted natural ventilation which causes the condensed mercury
temperature to be about [5°C.——20°C. above the ambient temperature,
forced air blast being required for operation up to the maximum condensed
mercury temperature limit.

For further information on H.C.M.V. rectifiers, see sheet G.I.




4050-AB Valve

—Srandard Valves— 2V

GAS FILLED CATHODE RAY TUBE
TYPE 4050-AB, 4050-AD, 4050-AG

Characteristics.
Filament voltage 0-75 volts
Filament current 07 to -1 amps.
Anode voltage 300 to 2,000 volts
Normal anode voltage 350 volts )
Capacity between either pair of deflecting 1’ ) e *ﬂ
plates including the socket 5:5 uuF. i

(approx.) i —
Capacity of any single plate
to the anode including

the socket 7—8 uuF.
Conductance of each pair of

deflecting plates I pmho

(approx.)

Shield voltage (from a

potentiometer) 0—50 volts
Sensitivity 260 mm. per

(approx.) ¥V volt

4050-AB has screen giving biue spot for
photographic work.

4050-AD has screen giving long afterglow of
10—15 seconds in the dark.

4050-AG has screen giving green spot for
visual work.

Dimensions.

Length 137 (33 ems.)

Maximum diameter 44" (11-5 cms.)

Net weight 0-75 lbs. (340 gms.) _
Base.

Standard British 9-pin.

MC.4050-A.1
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Connections to Pins.

Pin |—deflecting plate PY2.
Pin 2—deflecting plate PX2.
Pin 3—not used.

8181 mm

Pin 4—filament. 818
Pin 5—filament. 9:508 mm
Pin é6—shield. B

Pin 7—deflecting plate PXI.
Pin 8—deflecting plate PYI.
Pin 9-—anode.

The pins are numbered in a clockwise direction looking at the valve from
underneath ; the arrow points between pin 4 and pin 5.

The PX plates produce horizontal deflection when the tube is mounted
with pins 4 and 5 at the bottom.

Associated Apparatus.

A large range of apparatus is made for use with the Cathode Ray Tube.
The most important units are the 74300 Type Tube Unit, 74300 Type Mains
Unit and the 74300 Type Linear Time Base Unit. The 74310 Cathode Ray
Oscillograph Equipment is a complete portable equipment incorporating this
tube. For further particulars refer to the Standard Transmission Testing
Apparatus Catalogue.

Operation.

A 2,000 ohm protective resistance should be included in the shield circuit
as well as in the anode circuit.
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4050-BB Valve
-BD Valve
-BG Valve

GAS FILLED CATHODE RAY TUBE
TYPE 4050-BB, 4050-BD, 4050-BG

Characteristics.
Filament voltage drop
Filament current
Anode voltage

0-75 volts
0-7 to I-1 amps.
300 to 2,000 volts

Normal anode voltage 350 volts
Capacity between either

pair of deflecting plates

including the socket 5-5 puF.

(approx.)

Capacity of any single

plate to the anode

including the socket 7—8 uuF.

Conductance of each pair of

deflecting plates | umho
(approx.)
Shield voltage (from a
potentiometer) 0—50 volts
Sensitivity 440 mm. per
(approx.) Vo volt

4050-BB has screen giving blue spot for
photographic work.

4050-BD has screen giving long afterglow of
10—15 seconds in the dark.

4050-BG has screen giving green spot for
visual work.

Dimensions.
Length 181" (46 cms.)
Maximum diameter 7" (18 cms.)
Net weight 2-1 Ibs. (940 gms.)
Base.

Standard British 9-pin.

MC.4050-B. |
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Connections to Pins. 260 mmPCD
Pin 1—deflecting plate PY2. J) 0.26':"‘ 7602 mm
Pin 2—deflecting plate PX2. 34‘ r 3‘;&
Pin 3—not used. . _253 \ ! s
Pin 4—filament. i 818t mm
Pin 5—filament. ) L:soemm
Pin 6—shield. 30

Pin 7—deflecting plate PXI.
Pin 8—deflecting plate PYI.
Pin 9—anode. 17:732m

The pins are numbered in a clockwise direction looking at the valve from
underneath ; the arrow points between pin 4 and pin 5.

The PX plates produce horizontal deflection when the tube is mounted
with pins 4 and 5 at the bottom.

Associated Apparatus.
A large range of apparatus is made for use with the Cathode Ray Oscillo-

graph. The most important units are the 74300 Type Tube Unit, 74300 Type
Mains Unit and the 74300 Type Linear Time Base Unit. The 74310 Cathode

Ray Oscillograph Equipment is a complete portable equipment incorporating
this tube. For further particulars refer to the Standard Transmission Testing

Apparatus Catalogue.

Operation.
A 2,000 ohm protective resistance should be included in the shield circuit

as well as in the anode circuit.
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4052-A VALVE

PENTODE.

SPECIFICATION.

Cathode. > - 358'DIA. MAX.
Thoriated tungsten filament. I
Constant voltage type.

—

American medium 5-pin.
Anode connected to top cap.

2 DA,

Dimensions. .

Max. overall length 9" (22'9 cms.) | o Max.

Bulb diameter 27 (525 cms.) ;

Net weight 0-48 Ibs. (220 gm:s.) l
Constants.

Filament voltage 7-5 volts “i?o____

Nominal filament current 3 amps.
:Impec?ance~ 500,000 ohms 5% ooa.

Amplification factor £,500

Control grid—anode

capacity 0-012 uuF. PLANE Of P — G

Input capacity ' puF.

Output capacity 10 puF. Gz Gs

* at Vp = 1,250 volts Vg1 == —13 volts,

Vgs == 300 volts Vgs =0 g
LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 1,500 volts
Maximum direct screen voltage 300 volts
Maximum direct suppressor voltage 45 volts
Maximum anode dissipation 60 watts
Maximum screen dissipation 20 watts
Maximum direct control grid current 10 mA.
Maximum RF control grid current 5 amps.
V.4052-A.1
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TYPICAL OPERATING CONDITIONS.

Class B Telephony

Direct anode voltage 1,250 volts
Direct screen voltage 300 volts
Direct control grid voltage —30 volts
Direct suppressor voltage 0 volts
Peak R.F. input 70 volts
Anode current 43 mA.

Screen current 15 mA.

Screen resistor 60,000 ohms
Driving power 0-5 watts
Peak output 64 watts
Carrier output 16 watts

RADIO FREQUENCY OPERATION.

Class C Telephony — Control grid modulated

Direct anode voltage 1,250 volts
Direct screen voltage 300 volts
Direct control grid voltage —140 volts
Direct suppressor voltage 0 volts
Anode current 42 mA.

Screen current 10 mA.

Screen resistor 95,000 ohms
Control grid current | 1-8 mA.

Peak RF input voltage (Vgr) 160 volts
Peak AF input volts  (Vgr) 60 volts
AF power 0-75 watts
Peak RF input power 2 watts
Peak output 72 watts
Carrier output 18 watts

Class C Telegraphy — Unmoduiated

Direct anode voltage 1,250 volts
Direct screen voltage 300 volts
Direct control grid voltage —100 volts
Direct suppressor voltage 0 volts
Anode current 80 mA.
Screen current 37 mA.
Screen resistor 26,000 ohms
Control grid current 5 mA.
Peak RF input volts 175 volts
RF input power 0-9 watts
Output 64 watts
PRINTED IN
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Class C Telephony, Suppressor and Screen
Modulated

Suppressor Screen
Direct anode voltage 1,250 1,250 volts
Direct screen voltage 300 300 volts
Direct control grid voltage —100 —100 volts
Direct suppressor voltage —A45 —A40 voits
Peak AF suppressor voltage 75 75 volts
Peak AF screen voltage 9 150 volts
Peak RF input 175 175 volts
Anode current 43 47 mA.
Screen current 36 36 mA.
Screen Resistor 25,000 25,000 ohms
Control grid current 5 5 mA.
RF input power 0-9 0-9 watts
AF power 0-3 0-8 watts
Peak output 72 84 watts
Carrier output 18 2| watts
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4053-A VALVE

SINGLE ENDED WATER COOLED TRIODE.

SPECIFICATION.
Cathode.
Pure Tungsten filament. ~ 500 DI,
Constant voltage type. qa r
[
Water Jacket. l_ 272 !
Type PL.120705/B. Vs
Water Flow. ]
7 gallons per minute.
Dimensions. 27’
Overall length 29-2" (74 cms.)
Bulb diameter 34" (8:9 cms.)
Net weight 43 Ibs. (2,100 gms.) \_
’__ _ 292
Constants.
Filament voltage 17-5—19-5 volts
(exact filament voltages for 3 amps.
and 7 amps. emission are marked
on bulb) e L oo
Nominal filament
current 64-5—66-8 amps.
Total emission 3—7 amps.
*Impedance 830 ohms
*Amplification factor 65 L N
Grid-anode capacity 40-5 puF.
Anode-filament capacity 3:5 puF.
Grid—filament capacity 365 puF.
* at anode current of | amp.

LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 11,000 volts
Maximum anode dissipation 12 Kw.

V.4053-A.1
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TYPICAL OPERATING CONDITIONS.

GRID VOLTAGE.

Class A — Audio frequency Modulator
For Series Modulation
Total H.T. voltage across mod. and mod. amp. in series 18,000 volts
Anode voltage 12,000 volts
Ancode current 0-75 amps.
Grid bias —1,600 to —1,800 volts
Peak AF grid voltage 850 volts
Peak AF output voltage 6,000 volts
AF output power 45 Kw.
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4056-A Valve
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4056-A AND 4056-B VALVES

TRIODES. T

SPECIFICATION. 74 ax.

Cathode.
Thoriated Tungsten filament.
Constant voltage type.

Base.

4056-A Special 4-pin low loss,
4056-B Large 4-pin bayonet.

Dimensions. 4056-A. 4056-B. 4056-A
Max. overall fength 74" (17-9 cms.) 78" (185 cms.) - Fx—
Max. diameter 2" (51 cms.) 2" (51 cms.) f\
Net weight 0-57Ib. (260 gms.)  0-46lbs. (210 gms.)

Constants. -
Filament voltage 6 volts |
Nominal filament current I-9 amps.

*Impedance 5,500 ohms E—
*Amplification factor 12 | :
*Mutual conductance 22 mA per volt L_TUm
Grid-anode capacity 84 uuF.
Anode-filament capacity 4-8 puF.
Grid—filament capacity 5-0 puF. Q
* at Vp = 500 Vg = 0 volts. 4056-B

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 1,000 volts

Maximum direct anode current 100 mA

Maximum anode dissipation 35 watts

Maximum direct grid current 0-030 amps.

Maximum frequency for above ratings I5 Mc.

Maximum anode voltage for frequency of 30 Mc. 800 volts
V.4056-AB. |
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4056-A Valve
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
For balanced 2 valve circuits

Direct anode voltage
Grid bias

Anode dissipation
Load resistance—anode to anode
Maximum output— 2 valves

Anode current per valve—zero signal
Anode current per valve—maximum signal

1,000 volts
—70 volts (approx.
0-013 amps. Pprox)
0-067 amps.
30 watts
13,000 ohms
© 73 watts

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 1,000 750 1,000 volts
Direct anode current 0-053 0-070 0-078 amps.
Grid bias —80 —130 —180 to
250 volts
Anode dissipation 35 i7-5 26 watts
Carrier output 17-5 35 52 watts
400 VF=BVOLTS DC.
>
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—Srandard Valves—

4058-B VALVE

(Replaces the 4058-A valve which
has now been abandoned).

SINGLE ENDED

WATER COOLED TRIODE.

Cathode. SPECIFICATION.
Pure tungsten filament.
Constant voltage type.

Water Jackets.

Type MS.1362 Grp. | for anode dissipation
up to 6 Kw.

Type MS.1362 Grp. 20 for anode dissipation
up to 6 Kw. used for below panel
connection.

Types 223 LU.IA or PL.122011 (3001-A) for
anode dissipation over 6 Kw.

Water Flow.
7 gallons per minute.

Dimensions.
Max. overall length 213" (54 cms.)
Max. bulb diameter 35" (9-05 cms.)

Net weight 3% Ibs. (1,700 gms.)
Constants.
Filament voltage 19—20 volts

(exact filament voltages for 6 amps. and
10 amps. emission are marked on bulb)
Nominal filament current 58—61 amps.

Total emission 6—10 amps.
*Impedance 4,800 ohms
*Amplification factor 26
*Mutual conductance 5-4 mA.per volt

Grid-anode capacity 34-5 puF.

Anode—filament capacity 0-4 puF.

Grid-filament capacity 27 puF.

* gt anode current of -0 amp.

4058-B

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage

Maximum direct anode voltage for anode modulation

Maximum direct anode current
Maximum anode dissipation
Maximum grid dissipation

Maximum frequency for above ratings

Maximum anode voltage for frequency of 6 Mc.

NOTE.—The characteristics of the 4058-B Valve are identical with those of the
4058-A Valve but the grid lead has been brought out through the side of the
bulb. Where the 4058-B is used to replace the 4058-A new grid connectors
will be required. These connectors, type ES.5706-1, should be ordered with

the valve.

Valve
E
Qe
B
F
T N H01a Pins
G
~——33r's—~—v’4§'—1
MAX. MAX.
, ok
ZthAX
SN N
—2'—’ 728"
14,000 volts
10,000 volts
2-5 amps.
12 Kw.
250 watts
3 Me.
8,000 volts
V.4058-B.1
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Srandard Valves
TYPICAL OPERATING CONDITIONS.
Class B A.F. Amp.
For balanced 2 valve circuit
Direct anode voltage 12,000 volts
Grid bias —300 to —350 volts
Direct anode current per valve—zero signal 0-4 amp.
Direct anode current per valve—maximum signal 2-:0 amps.
Load resistance—anode to anode 5,400 ohms
Maximum signal output—2 valves 26-4 Kw.
Anode dissipation 10-8 Kw.
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 12,000 8,000 12,000 volts
Direct anode current 1-25 1-25 2:5 amps.
Grid bias —420 —700 —1,100 to
—1,750 volts
Anode dissipation 10 33 10 Kw.
Carrier output 5 67 20 Kw.
PRINTED IN
ENGLAND
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4059-A VALVE

4059-A
Valve

HALF WAVE RADIATION COOLED THERMIONIC RECTIFIER.

SPECIFICATION.
Cathode.
Pure Tungsten filament.
Constant voltage type.
Dimensions.
Neck diameter 25" (62 cms.)
Overall length 11" (28 cms.)
Overall diameter 412" (125 cms.)
Net weight 0-7 Ibs. (320 gms.)
Constants.
Filament voltage 12:5 volts
Nominal filament current 6 amps.
Total emission 0-4 amps.
Maximum peak inverse
voltage 25,000 volts
Maximum peak anode
current 350 mA.
Maximum continuous anode
dissipation 300 watts

LAMENT.

V.4059-A.1
Nov. 1937
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TYPICAL OPERATING CONDITIONS.

Number of
Circuit valves
| |
2 2
4 3
5 6
3 +
1

Load potential
in volts

3,750
7,500
10,000
10,000

3

in

l.oad current
in amps.

0-12
0-23
0-35
0-7
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4060-A VALVE

TRIODE.
SPECIFICATION.

Cathode. ANGDE.

Pure Tungsten filament. _—

Constant voltage type.

Zz’sumx

Dimensions.

Neck diameter 25" (62 cms.)

Overall length 11" (28 cms.) W MAX

Maximum diameter 431" (12-5 cms.)

Net weight 0-85 Ibs. (390 gms.)

Constants. ¥ —
Filament voltage 12:5 volts .\mmm,/
Nominal filament current 6 amps.

Total emission 0-4 amps.
*Impedance 17,000 ohms
*Amplification factor 20

Grid-anode capacity 6 uuF.

Anode—filament capacity 0-4 puF.

Grid-filament capacity 7 puF.

* gt Vp = 2,000 Vg, = 0

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 4,000 volts
Maximum direct anode current 0-110 amps.
Maximum anode dissipation 200 watts
Maximum direct grid current 0-030 amps.
Maximum frequency for above ratings 10 Mc.

V.4060-A.1
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TYPICAL OPERATING CONDITIONS.
Class B A.F. Amp. and Mod.
For balanced 2 valve circuit
Direct anode voltage 4,000 volts
Grid bias —120 to —160 volts
Anode current per valve—zero signal 0-014 amps.
Anode current per valve—maximum signal 0-070 amps.
Anode dissipation 125 watts
Load resistance—anode to anode 50,000 ohms
Maximum output—2 valves 300 watts
RADIO FREQUENCY OPERATION.
’ Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 4,000 3,000 4,000 volts
Direct anode current 0-056 0-075 0-081 amps.
Grid bias —180 —300 —300 to
—500 volts
Anode dissipation 150 75 110 watts
Carrier output 75 150 220 watts
PRINTED IN
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4061-A VALVE

PENTODE.
SPECIFICATION.
Cathode.
Indirectly heated oxide coated. o B —
Constant voltage type. -—F
Base.
American medium 7-pin.
. . 1% 5%Hmax
Dimensions. MAX.
Overall length 53" (14-6 cms.)
Maximum diameter 13" (4-6 cms.)
Net weight 0-17 Ibs. (77 gms.)
Constants.
Heater voltage 6-3 volts
Nominal heater current 0-8 amps.
*Impedance 200,000 ohms
* Amplification factor 500
Grid-anode capacity 0-02 puF.
Input capacity 10 puF.
Output capacity 10 puF.
* gt Vp = 400 Vg = —165

Vgs =200 Vgs=0

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 500 volts
Maximum direct screen voltage 250 volts
Maximum direct suppressor voltage 45 volts
Maximum anode dissipation 0 watts
Maximum screen dissipation 8 watts
Maximum direct control grid current 10 mA.

Maximum RF control grid current 4 amps.

V.4061-A.1
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ENGLAND

TYPICAL OPERATING CONDITIONS.
Class B Telephony — R.F. Amp.
Direct anode voltage 500 volts
Direct screen voltage 200 volts
Direct control grid voltage —38 volts
Direct suppressor voltage 0 volts
Peak RF input 80 volts
Anode current 30 mA.
Screen current 12 mA.
Screen resistor 25,000 ohms
Driving power 0-24 watts
Peak output 20 watts
Carrier output 5 watts
RADIO FREQUENCY OPERATION.
Class C Telephony — Control grid Modulated
Direct anode voltage 500 500 volts
Direct screen voltage 200 200 volts
Direct control grid voltage —125 —125 volts
Direct suppressor voltage 0 45 volts
Anode current 32 34 mA.
Screen current 20 20 mA.
Screen resistor 20,000 20,000 ohms
Control grid current 1-5 -5 mA.
Peak RF input voltage (Vg1 ) 150 150 volts
Peak AF input volts  (Vgi1) 45 45 volts
AF power 0-5 0-55 watts
Peak RF input power 1-2 I-3 watts
Peak output 22 26 watts
Carrier output 55 6-5 watts
Class C Telegraphy — Unmodulated.
RF Amp. and Osc.
Direct anode voltage 500 500 volts
Direct screen voltage 200 200 volts
Direct control grid voltage —90 —90 volts
Direct suppressor voltage 0 45 volts
Anode current 50 55 mA.
Screen current 40 35 mA.
Screen resistor 7,500 8,500 ohms
Control grid current 6 6 mA.
Peak RF input volts 135 I35 volts
RF input power 0-8 0-8 watts
Output 18 24 watts
PRINTED IN
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Class C Telephony, Suppressor
and Screen modulated
Suppressor Screen
Direct anode voltage 500 500 volts
Direct screen voltage 200 200 volts
Direct control grid voltage —90 —90 volts
Direct suppressor voltage —45 —40 volts
Peak AF suppressor voltage 75 75 volts
Peak AF screen voltage 0 100 volts
Peak RF input 135 135 volts
Anode current 32 35 mA.
Screen current 40 40 mA.
Screen resistor 7,500 7,500 ohms
Control grid current 6 6 mA.
RF input power 0-82 0-82 watts
AF power 0-30 0-75 watts
Peak output 22 26 watts
i Carrier output 55 65 watts
\

These curves are taken with VH = 6-3 volts, Vg, = 200 volts, Vg, = 0 volts.
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4062-A

VALVE

TRIODE.

SPECIFICATION.

Cathode.
Thoriated Tungsten filament.
Constant voltage type.

Base.
Special 4-pin low loss.

Dimensions.
Overall length
Bulb diameter

Net weight 05 Ibs. (230 gms.)
Constants.
Filament voltage 12 volts
Nominal filament current  1-85 amps.
Impedance 22,000 ohms
Amplification factor 22
Grid-anode capacity 13 puF.
Anode-filament capacity 5-3 puF.
Grid—filament capacity 6 uuF.

LIMITING CONDITIONS

Maximum direct anode voltage
Maximum direct anode current
Maximum anode dissipation
Maximum direct grid current
Maximum frequency for above ratings

8” (20-3 cms.)
21" (5-7 cms.)

~

1]
2l DIAM ——

FOR SAFE OPERATION.

2,000 volts

0-123 amps.
75 watts

0-030 amps.
I5 Mc.

4062-A
Valve

V.4062-A.1
Nov. 1937
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TYPICAL OPERATING CONDITIONS.

Class B A.F. Amp. and Mod.
For balanced 2 valve circuit

Direct anode voltage
Grid bias
Anode current per valve—zero signal

Anode dissipation
Load resistance—anode to anode
Maximum output—2 valves

Anode current per valve—maximum signal

2

2,000 volts
—50 to —60 volts
0-014 amps.
0-070 amps.
65 watts
5,000 ohms
150 watts

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 2,000 1,500 2,000 volts
Direct anode current 0-056 0-075 0-081 amps.
Grid bias —95 —200 —300 to
—3500 volts
Anode dissipation 75 37-5 55 watts
Carrier output 375 75 110 watts

PRINTED [N
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4063-AB AND 4063-YB VALVES

HIGH VACUUM CATHODE RAY TUBES.

SPECIFICATION.

Dimensions. 4063-AB. 4063-YB.
Maximum overall length 21" (53-5 cms.) 21" (53-5 cms.)
Maximum diameter 61" (15:6 cms.) 61" (15-6 cms.)
Screen diameter 5-5” (14 cms.) 55" (14 cms.)
Net weight 2} Ibs. (1,100 gms.) 2-65 1bs.(1,200 gms.)

Base.

Special 12 contact. Special 12 contact.

Screen Colour. Blue. Blue.

Constants.

Heater voltage 2 volts 2 volts
Nominal heater current  |-8—2 amps. [-8—2 amps.
Maximum final anode
voltage 5,000 volts 5,000 volts
x plates 600 mm./volt 600 mm. /volt
*Sensitivity Vas Va3
(approx.) |y plates 700 mm./volt 700 mm. /volt
Vas Vas
Maximum Input power to
screen 0-01 watts per 0-01 watts per
sq. cm. sq. cm.
Capacities x1 to Xz 2-0 puuF. 2:0 puF.
(approx.) x1orxztoE 16 uuF. 16:0 uuF.
yL to ye 11 puF. 1-2 puF.
yiory:toE 10 uuF. 3:5 uuF.
GtokE 18 uuF. 18-0 puF.
Conductance of any plate
pair <15#Mho. <1yu#Mho.

* Vas is third anode voltage.

OPERATING CONDITIONS.

3rd anode voltage 5,000 volts
2nd ”» " approx. 0-27 X Va; (adjust for
focus)

Ist ’ . 150 volts
Grid bias for maximum brilliancy 0 to —5 volts

" " cut-off —30 volts (approx.)

. base for modulation 30 volts

MC.4063-A.1
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4064-A AND 4064-B VALVES

HALF WAVE, HOT CATHODE MERCURY VAPOUR RECTIFIER.

SPECIFICATION.
Cathode.

Oxide coated filament (Shielded).
Constant voltage type.

Base.

4064-A Edison screw Goliath.
4064-B Large 4-pin bayonet.

Dimensions. 4064-A 4064-B
Max. Overall length 91" (241 cms.) 81" (21-6 cms.)
Max. diameter 2:32" (59 cms.) 2:32" (59 cms.)
Anode cap Type D. Type C.
Constants.
Filament voltage 5 volts
Nominal fitament current 675 amps.
Maximum peak anode current 5 amps.
Max. peak inverse voltage 10,000 volts
Max. Av. anode current 1-25 amps.
Ambient temperature range 5°C. min.
70"C. max.
Condensed mercury tempera- AV
ture range 20°C. min.
70°C. max.
Recommended Temperature Conditions. N
o \ Peak Inverse Voltage."m |
| Less than  [5.000 10,000, *——J3 T
5,000 volts. volts. 4064-B
Natural ventilation 15°C.—55°C. | 15°C.—45°C, e
Forced ventilation 5°C.—70°C. | 15°C.—60°C. o &)
. 2 o

Cathode Heating Time.
Ambient temperature  5°C.—10°C.  10°C.—I5°C.  greater than I5°C.
Heating period i0 5 1* mins.

* This time may be reduced to 30 seconds if absolutely essential.

Note :——After shipment the filament must be run at full voltage for 30 minutes
before any anode voltage is applied, so that the mercury shall be distributed
correctly.

V.4064-A- |
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TYPICAL OPERATING CONDITIONS.

Circuit Number of Approx. D.C. Max. D.C.
Valves Output volts Load Current
2 2 3200 volts 2-5 amps.
3 4 6400 ,, 25
4 3 4550 ,, 375 ,,
5 6 4550 ,, 75
6 6 9100 ,, 375,

+
-

2
}@:’
L .
E‘.:] ‘
L -
[
Important.

This rectifier being directly heated, the output circuit must be connected
to the mid-point of the filament transformer. The filament transformer
should be so connected that the anode and filament voltages are 90° out of
phase. The maximum peak anode current and output current should be

reduced by 50 per cent. if quadrature operation of the filament and anode
voltages is not possible.

-y

Temperature limits given under *‘ Natural Ventilation *’ are only valid
for unrestricted natural ventilation which causes the condensed mercury
temperature to be about 15°C—20°C. above the ambient temperature, forced
air blast being required for operation up to the maximum condensed mercury
temperature limit.

For further information on H.C.M.V. rectifiers, see sheet G.1.
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4065-A VALVE

DIODE. A —_——
SPECIFICATION.
Cathode.
Pure tungsten filament.
Constant voltage type.
Base.
Special 4-pin low loss.
Anode connected to top cap type C. 234" 8% Max

. . MAX.
Dimensions.

Max. overall length 81" (21-6 cms.)
Max. bulb diameter 2-34” (6:0 cms.)
Net weight 0-5 Ibs. (225 gms.) \

Constants.

Filament voltage 2-5 volts
Nominal filament current 8 amps.
Maximum direct current I mA.
Maximum inverse peak

voltage 20,000 volts

Typical Operation.

Circuit for use with electrostatic
voltmeter to measure voltages up to
8,000 volts at wavelengths of |3—80
metres.

TO ELECTROSTATIC
]1 » YOLTMETER
" 0-10,000 VOLTS,
0-O1UF

AAAAN
YYVVVVY

00000004000000000000)

L

Transformer insulation resistance to earth to be at least 20,000 megohms.
Suitable transformer for operation from 240 volt mains is the 4600-12 trans-
former.

. V.4065-A.1
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4066-A VALVE

PENTODE.

SPECIFICATION.

Cathode.
Indirectly heated oxide coated.
Constant voltage type.

7F
18 DiA.

.

Base.
Standard British 7-pin.

Dimensions. 5%
Overali length 53" (13-3 cms.)
Maximum diameter 13" (47 cms.)
Net weight 0-13 Ibs. (60 gms.)
Constants.
Heater voltage 4 volts N B
Nominal heater current 2 amps.
*Impedance 60,000 ohms
* Amplification factor 600
Grid-anode capacity 1-6 nuF.
Input capacity 17-5 puf.
Output capacity 10-3 g

* Vp = Vgg == 250 volts, Vg1 = —6 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 250 volts

Maximum direct anode current 40 mA.

Maximum screen voltage 250 volts
V.4066-A.1
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—Srandard Valves—

PLATE VOLTAGE (VOLTS)
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Anode voltage 250 200 150 volts
Control grid bias —b6 —4 —2 volts
Screen grid voltage 250 200 150 volts
Anode current 29 24-5 23 mA.
Anode resistance 60,000 80,000 100,000 ohms
Load 3,900 5,800 9,000 ohms
Qutput 275 1-45 0-75 watts
2nd harmonic—9%, 10 9-3 2
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4069-A VALVE

PENTODE. oo
7] A
SPECIFICATION. P

Cathode.
Thoriated tungsten filament.
Constant voltage type.

Base.
American Giant 5-pin.

L. 2%omm.

. . 5% wAX
Dimensions.
Max. overall length 93" (247 cms.)
Bulb diameter 21" (64 cms.)
Anode cap diameter 0-55” (14 cms.) .
Net weight 0-75 Ibs. (340 gms.) "T
T
Constants. 1546 _l
Filament voltage 10 volts 1 o U_"f_k
Nominal filament current ~ 5-4 amps.
*Mutual conductance 4-5 mA. per pNs % DIA.
volt
Grid-anode capacity 0-02 puF.
Input capacity i5-5 puF. PLANE OF
Output capacity 5-5 upF. © FILAMENT
* gt Vp = 2,000 volts, Vg: = 400 volts,
Vg1 = —20 volts.
LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 2,000 volts
Maximum direct screen voltage 400 volts
Maximum direct suppressor voltage 45 volts
Maximum anode dissipation 100 watts
Maximum screen dissipation 35 watts
Maximum direct control grid current 25 mA.
Maximum RF control grid current 8 amps.
V.4069-A.1
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TYPICAL OPERATING CONDITIONS.

Class B Telephony

Direct anode voltage
Direct screen voltage
Direct control grid voltage
Direct suppressor voltage
Peak RF input

Anode current

Screen current

Screen resistor

Driving power

Peak output

Carrier output

2,000 volts
400 volts
—38 volts
0 volts
90 volts
75 mA.
30 mA.
55,000 ohms
0-9 watts
200 watts
50 watts

RADIO

FREQUENCY OPERATION.

Class C Telephony — Control grid modulated

ENGLAND

Direct anode voltage 2,000 volts
Direct screen voltage 400 volts
Direct control grid voltage —140 volts
Direct suppressor voltage 0 volts
Anode current 85 mA.

Screen current 20 mA.

Screen resistor 80,000 ohms
Control grid current 2-8 mA.

Peak RF input voltage (Vgr) 170 volts
Peak AF input voltage (Vgr) 60 volts
AF power 1-0 watts
Peak RF input power 3-0 watts
Peak output 280 watts
Carrier output 70 watts

Class C Telegraphy

Direct anode voltage 2,000 volts
Direct screen voltage 400 volts
Direct control grid voltage —100 volts
Direct suppressor voltage 0 volts
Anode current 120 mA.

Screen current 75 mA.

Screen resistor 21,000 ohms
Control grid current 10 mA.

Peak RF input voits 180 volts
RF input power 1-8 watts
Output 160 watts

PRINTED IN
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Class C Telephony — Suppressor and
Screen modulated
Suppressor Screen
Direct anode voltage 2,000 2,000 volts
Direct screen voltage 400 400 volts
Direct control grid voltage —100 —100 volts
Direct suppressor voltage —50 —45 volts
Peak AF suppressor voltage 90 90 volts
Peak AF screen voltage 0 200 volts
Peak RF input 180 180 volts
Anode current 80 85 mA.
Screen current 85 85 mA.
Screen resistor 20,000 20,000 ohms.
Control grid current H 11 mA.
RF input power 27 2-0 watts
AF input 1-2 6-2 watts
Peak output 240 280 watts
Carrier output 60 70 watts
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4074-A VALVE

DOUBLE TRIODE.

The characteristics given below are for one section only unless otherwise
specified. Both sections of this valve are identical.

SPECIFICATION. 3
Cathode.

Indirectly heated oxide coated.

Constant voltage type.
Base.

American medium 7-pin.

Anode connected to top cap type B.

o

Dimensions. 5%

Max. overall length 5% (128 cms.)

Max. diameter 187 (46 cms.)

Net weight 0-15 Ibs. (68 gms.)
Constants.

Heater voltage 6-3 volts J’i_

Nominal heater current 0-8 amps. . UUUJ
*Amplification factor 14
*Impedance 4,700 ohms.
*Mutual conductance 3-0 mA.per volt

Grid-anode capacity 2-7 uuF.

Grid—cathode capacity 6-0 pupF.

Anode-cathode capacity 2-1 upF.

* For one section measured at Yp = 250 volts,
Vg1 = —7 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum anode voitage 300 volts

Maximum anode dissipation 5 watts

Maximum anode current 50 mA.
V.4074A.!
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TYPICAL OPERATING CONDITIONS.

Class A. A.F. Amp.
(See Note 1)
Anode voltage 300 volts
Grid bias —13 volts
Total anode current for 2 sections 30 mA.
Load resistance 5,000 ohms
Nominal power output for 2 sections 0-8 watt

Class B. A.F. Amp.
(See Note 3)

Anode voltage 180 300 volts
Grid bias —8 —16 volts
Anode current per section—zero signal 7 7 mA.
maximum signal 37 37 mA.
Load resistance—anode to anode 4,000 7,000 ohms
Peak AF grid to grid voltage 100 120 volts
Anode dissipation per section 3 5 watts
Power output—two sections 7 12 watts

Class C Push Pull Amp.
or Osc.
Anode voltage 300 volts
Grid bias (See Note 2) —36 volts
Average anode current 80 mA.
Grid current 18 mA.
Grid resistor 2,000 ohms
Power output 14 watts

Note |.—Two sections connected in parallel at the socket, anode to anode and

grid to grid. The output power may be increased to 1-0 watt by connecting
the two halves in push-pull.

Note 2.—The fixed bias should be at least 15 volts to protect the valve in case of
failure to oscillate.

Note 3.—Two sections connected in push pull.

PRINTED IN
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4075-A
Valve
(VLs.61)

4075-A VALVE
(Previously Coded VLS.61 Valve).

HALF WAVE HIGH YACUUM RECTIFIER.

SPECIFICATION.

Cathode.
Oxide coated filament.
Constant voltage type.

Base.
Standard British 4-pin.
Anode connected to top cap.

Dimensions.
Overall length 54" (14 cms.)
Overall diameter 2" (51 ems.)

Net weight 0-12 Ibs. (55 gms.)
Constants.

Filament voltage 2 volts
Nominal filament current i-2 amps.
Maximum peak inverse

voltage 15,000 volts
Maximum peak anode

current 10 mA.

—_ 2 ,__1

5% Max.

OUTPUT AS HALF WAVE RECTIFIER.

3 milliamps at 6,000 volts.

Typical Circuit :—

c L
i

V.4075-A.1
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4077-A VALVE
HALF WAVE, HOT CATHODE MERCURY VAPOUR RECTIFIER.

SPECIFICATION.
Cathode.
Shielded, oxide coated filament.
Constant voltage type.

Base.
Edison screw Goliath.

Dimensions.
Maximum overall length 14 %" (35-7 cms.)
Bulb diameter 5" (127 cms.)
Net weight 0-9 Ib. (410 gms.)
Anode cap diameter 0-55”" (1-4 cms.)
7
Constants. 13%
Filament voltage 5 volts
Filament current 10 amps.
Max. peak anode current 5 amps.
Max. peak inverse
“voltage 16,000 volts
Max. average anode
current [-25 amps.
Ambient temperature range
10°C. min.
65°C. max.
Condensed mercury
temperature range 25°C. min.
65°C. max.

Recommended Ambient Temperature Conditions.

Peak Inverse Voltage.

Less than 7,500— 10,000— Greater than

7,500 v. 10,000 v. 12,500 v. 12,500 v.
Natural ventilation 15°C.—50°C. | 15°C.—40°C. —_ —_
Forced ventilation 15°C.—65°C. | 15°C.—55°C. | 15°C.—45°C. | 15°C.—40°C.

Cathode Heating Time.

Ambient temperature 10°C.—I5°C.  15°C.—20°C.  20°C. and above
Heating period 30 I5 5 * mins.

* This time may be reduced to | minute if absolutely essential.

Note :—After shipment the filament must be run at full voltage for 30 minutes
before any anode voltage is applied, so that the mercury shall be dis-
tributed correctly.

Tentative data V.4077A-1.
Sept. 1938
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TYPICAL OPERATING CONDITIONS.

Circuit Number of Approx. D.C. Max. D.C.
Vaives Output volts Load Current
2 2 5150 volts 2:5 amps
3 4 10300 ,, 25,
4 3 7250 ,, 375 .,
5 6 7250 ,, 7.5
6 6 14500 ,, 375

Important.

This rectifier being directly heated, the output circuit must be connected
to the mid-point of the filament transformer. The filament transformer
should be so connected that the anode and filament voltages are 90° out of
phase. The maximum peak anode current and output current should be
reduced by 50 per cent. if quadrature operation of the filament and anode
voltages is not possible.

Temperature limits given under ** Natural Ventilation '’ are only valid
for unrestricted natural ventilation which causes the condensed mercury
temperature to be about 15°C.-—20°C. above the ambient temperature, forced
air blast being required for operation up to the maximum condensed mercury
temperature limit.

For further information on H.C.M.V. rectifiers, see Sheet G.1.
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4078-A VALVE

HALF WAVE, HOT CATHODE MERCURY VAPOUR RECTIFIER.

SPECIFICATION.
Cathode.
Shielded, Oxide coated filament.
Constant voltage type.

Base. T
Special 2-pin.

Dimensions.
Maximum overall length 164" (40-8 cms.)
Bulb diameter 61" (154 cms.)
Net weight [-9 Ibs. (860 gms.) Y

Anode cap diameter -42” (3-6 cms.)
Constants.
Filament voltage 5 volts
Filament current 20 amps.
Maximum peak anode
current 10 amps.
Maximum peak inverse L
voltage 20,000 volts
Maximum average anode
current 2-5 amps.
Ambient temperature
range 10°C. min.
65°C. max.
Condensed mercury
temperature range 25°C. min.
65°C. max.
Recommended Ambient Temperature Conditions.
Peak Inverse Voltage.
Less than 7,500— 10,000— Greater than
7,500 v. 10,020 v. 12,500 v. 12,500 v.
Natural ventilation 15°C.—50°C. | 15°C.—40°C. — —_
Forced ventilation 15°C.—65°C. | 15°C.—55°C. | 15°C.—45°C. | 15"C.—40°C.
Cathode Heating Time.
Ambient temperature 10°C.—15°C.  [5°C.-—-20°C. 20°C and above

Heating period 30 15 5% mins,

* |f absolutely essential, this time may be reduced to 2 minutes.

Note :——After shipment the filament must be run at full voltage for 30 minutes
before any anode voltage is applied, so that the mercury shall be dis-
tributed correctly.

V.4078-A.1
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TYPICAL OPERATING CONDITIONS.
Circuit Number of Approx. D.C. Maximum D.C.
Valves Output Volts Load Current
2 2 6,400 volts 5 amps.
3 4 12,800 volts S amps.
4 3 9,100 volts 7-5 amps.
5 6 9,100 volts 15 amps.
6 6 18,200 volts 7-5 amps.
3 .
+
k3 —-‘—"ﬂﬂ'ﬂ'\—--
e 4.
STV e -
Important.

This rectifier being directly heated, the output circuit must be connected
to the mid-point of the filament transformer. The filament transformer
should be so connected that the anode and filament voltages are 90° out of
phase. The maximum peak anode current and output current should be
reduced by 50 per cent. if quadrature operation of the filament and anode

voltages is not possible.

Temperature limits given under ‘‘ Natural Ventilation '’ are only valid
for unrestricted natural ventilation which causes the condensed mercury
temperature to be about 15°C.—20°C. above the ambient temperature,
forced air blast being required for operation up to the maximum condensed

mercury temperature limit.

For further information on H.C.M.V. rectifiers, see sheet G.I.
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4079-A VALVE

HALF WAVE, HOT CATHODE MERCURY VAPOUR RECTIFIER.
SPECIFICATION.

Cathode.

Shielded, Oxide coated filament.

Constant voltage type.

Base.
Special 2-pin.

Dimensions.

Maximum overall length 21" (53-4 cms.)
Maximum bulb diameter 7-56” (19-2 cms.)
3 Ibs. (1350 gms.)
1-42” (3-6 cms.)

Net weight
Anode cap diameter

Constants.

Filament voltage
Filament current

5
40

volts
amps.

Maximum peak anode current 20 amps.
Maximum peak inverse

voltage 20,000 volts
Maximum average anode
current 7-5 amps.
Ambient temperature
range 10°C. min.
60°C. max.
Condensed mercury
temperature range 25°C. min.
60°C. max.

2/ MAX.

Recommended Ambient Temperature Conditions.

A
2.36,
— T 56”-
MAX.
411
F

4079-A
Valve

Peak Inverse Voltage

Less than 7,500— 10,000— Greater than
7,500 v. 10,000 v. 12,500 v. 12,500 v.
Natural ventilation 15°C.—45°C. | 15°C.—35°C. — -
Forced ventilation 15°C.—60°C. | 15°C.—50°C. | 15°C.—40°C. | 15°C.—35°C.
Cathode Heating Time.
Ambient temperature  10°C.—I15°C. 15°C.—20°C. 20°C. and above
Heating period 30 15 5 mins.

Note :—After shipment the filament must be run at full voltage for 30 minutes
before any anode voltage is applied, so that the mercury shall be dis-

tributed correctly.

Tentative Data

V.4079-A.1
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TYPICAL OPERATING CONDITIONS.
Circuit Number of Approx. D.C. Maximum D.C.
Valves Output Volits Load Current
2 2 6,400 volts 12-5 amps.
3 4 12,800 voits 12:5 amps.
4 3 9,100 volts 15-4 amps.
5 6 9,100 volts 30-8 amps.
6 6 18,200 volts 188 amps.
+
7 -
@:‘ *
3 s e TR
e 4
,I -
3 LTIV e =
Important.

This rectifier being directly heated, the output circuit must be connected
to the mid-point of the filament transformer. The filament transformer
should be so connected that the anode and filament voltages are 90° out of
phase. The maximum peak anode current and output current should be
reduced by 50 per cent. if quadrature operation of the filament and anode
voltages is not possible.

Temperature limits given under ** Natural Ventilation '’ are only valid
for unrestricted natural ventilation which causes the condensed mercury
temperature to be about 15°C.—20°C. above the ambient temperature,
forced air blast being required for operation up to the maximum condensed
mercury temperature limit.

For further information on H.C.M.V. rectifiers, see sheet G.I.
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4080-A VALVE

HALF WAVE, HOT CATHODE MERCURY VAPOUR RECTIFIER.

SPECIFICATION.
Cathode.

Shielded, Oxide coated filament.
Constant voltage type.

Base.
Special 2-pin.

Dimensions.

Maximum overall length 26-4” (67-1 cms.)
Maximum bulb diameter 10-28” (26-1 cms.)

Net weight 9 Ibs. (4050 gms.)
Anode cap diameter 1-42” (3-6 cms.)
264"
Constants. o
Filament voltage 5 volts
Filament current {00 amps.
Maximum peak anode
current 50 amps.
Maximum peak inverse
voltage 16,000 volts
Maximum average anode
current 20 amps.
Ambient temperature
range 15°C. min.
60°C. max.
Condensed mercury
temperature range 30°C. min.
60°C. max.
Recommended Ambient Temperature Conditions.
Peak Inverse Yoltage.
Less than 7,500— 10,000— Greater than
7,500 v. 10,000 v. 12,500 v. 12,500 v.
Natural ventilation 15°C.—45°C. | 15°C.—35°C. — —
Forced ventilation 15°C.—60°C. | 15°C.—50°C. | 15°C,—40°C. | 15°C.—35°C.
Cathode Heating Time.
Ambient temperature 15°C.—20°C. 20°C. and above
Heating period 30 10 mins.

Note :—After shipment the filament must be run at full voltage for 30 minutes
before any anode voltage is applied, so that the mercury shall be dis-

tributed correctly.

Tentative Data

V.4080-A.1
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TYPICAL OPERATING CONDITIONS.
Circuit Number of Approx. D.C. Maximum D.C.
Valves Output Yolts Load Current
2 2 5,150 volts 31 amps.
3 4 10,300 volts 31 amps.
4 3 7,250 volts 38 amps.
5 6 7,250 volts 76 amps.
6 6 14,500 volts 47 amps.
3@:
7 -
E%:’ L *
K - P '
——
_,_I -
‘}m% |
5 LY e -
Important.

This rectifier being directly heated, the output circuit must be connected
to the mid-point of the filament transformer. The filament transformer
should be so connected that the anode and filament voltages are 90° out of
phase. The maximum peak anode current and output current should be
reduced by 50 per cent. if quadrature operation of the filament and anode
voltages is not possible.

L X

Temperature limits given under ‘‘ Natural Ventilation ’’ are only valid
for unrestricted natural ventilation which causes the condensed mercury
temperature to be about 15°C.—20°C. above the ambient temperature,
forced air blast being required for operation up to the maximum condensed
mercury temperature limit.

For further information on H.C.M.V. rectifiers, see sheet G.1.
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4081-A VALVE

SINGLE ENDED WATER COOLED TRIODE.

SPECIFICATION.
Cathode,
Pure tungsten filament.
Constant voltage type.

Dimensions.
Max. overall length 233" (60-2 cms.)
Bulb diameter 57 (12-7 ems.)

Water Jacket.
Type PL 122.676.

Woater Circulation.

Normal water flow—I1 gallons per minute |
(50 litres per minute).

Pressure drop for normal flow—I|4 Ibs. per
sq. in. (1-0 Kg. per sq. cm.)
Maximum water pressure-—50 Ibs. per sq. in.
(3-5 Kg. per sq. cm.)
Constants.
Filament voltage 20 volts
(exact filament voltage marked

on bulb)

Nominal filament current 59 amps. .
Total emission 7-5 amps. o2z
* Amplification factor 33 L 3 A ‘ .
*Impedance 6,000 ohms 54
*Mutual conductance 5-5 mA. per volt ‘

Grid—anode capacity 18:6 puF.

Grid-filament capacity 18-4 nuF. b

Anode-filament capacity 3-8 uuF. G P -

* Vp = 16,000 voits, Ip = 1-0 amp.

LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 17,500 volts
Maximum anode dissipation 20 kW.
Maximum grid dissipation -2 kW.
Maximum frequency for above ratings 5 Mc.

V.4081-A.i
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TYPICAL OPERATING

CONDITIONS.

Class B. A.F. Amp or Mod.

Anode voltage
Anode current
Power output

17,500 volts

1-05 amps.
1 kw,

Class B Telephony
Modulated carrier applied to grid.

Anode voltage
Anode current
Carrier output
Frequency

17,500
0-83

5

5

15,000
0-83
375

25

13,000 volts
0-83 amps.
2-75 kW.

50 Mc.

Class C Telephony
Subject to anode modulation.

ENGLAND

Anode voltage 12,500 10,600 9,100 volts

Anode current 0-83 0-83 0-83 amps.

Carrier output 675 525 3-75 kW.

Frequency 5 25 50 Mc.
PRINTED IN
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4094-A VALVE
TRIODE.

This valve is similar to the 4012-A valve but employs a thoriated tungsten
filament, molybdenum anode and hard glass bulb.

SPECIFICATION.
e o5u
Cathode. S |
Thoriated tungsten filament. | T
Constant voltage type. I/\
Base.

Large 4-pin bayonet.

Dimensions.

Maximum overall fength 8" (20-4 cms.)
Maximum bulb diameter 2" (5-9 cms.)

Net weight 0-36 Ib. (164 gms.)
Constants.

Filament voltage 10 volts

Nominal filament current 3-25 amps. | ' ‘

Total emission I-5 amps. |- R
*Impedance 9,300 ohms. S
*Amplification factor 37 f |
*Mutual conductance 4 mA. per volt.

Anode-grid capacity 14 puF.

Grid-filament capacity 9 uuF.

Anode-filament capacity 4 puF.

* at Vp = 1,000 volts, Ip = 30 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 1,250 volts
Maximum direct anode current 0-150 amps.
Maximum anode dissipation 85 watts
Maximum direct grid current 0-050 amps.
Maximum frequency for above ratings 6 Mc.

Maximum anode voltage for frequency of 30 Mc. 600 volts

Note :—This valve should be mounted so that the plane of the filament is
vertical.

V.4094-A.1
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TYPICAL OPERATING CONDITIONS.

Class B. A.F. Amp. and Mod.
For balanced 2-valve circuits.

Direct anode voltage
Grid bias (approx.)
Anode current per valve—zero signal

Anode dissipation
Load resistance—anode to anode
Maximum output—?2 valves

Maximum signal

1,250 1,000 volts
—25 —I17 volts
0-030 0-030 amps.
0-150 0-150 amps.
80 70 watts
8,000 6,000 ohms
200 160 watts

RADIO FREQUENCY OPERATION.

Class B. Telephony

Modulated carrier
applied to. grid

Direct anode voltage 1,250 1,000 volts
Direct anode current 0-105 0-130 amps.
Grid bias —30 —20 volts
Carrier output 45 43 watts
Anode dissipation 85 87 watts
Class C. Class C.
Telephony Telegraphy
Subject to
anode Unmodulated
modulation
Direct anode voltage 1,000 750 1,250 1,000 volts
Direct anode current 0-150 0-130 0-150 0-150 amps.
Grid bias —60 —40 —70 to] —60to
—I120 —100 volts
Carrier output 100 65 130 100 watts
Anode dissipation 50 32 57-5 50 watts
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4096 AB VALVE

HIGH VACUUM CATHODE RAY TUBE.

SPECIFICATION. 3 DiA. .
Dimensions. ‘
Max. overall length 103" (27 cms.) ] ;
Maximum diameter 3" (7-6 cms.)
Screen diameter 21" (6-4 cms.)
Net weight 0-22 ibs. (100 gms.)
Base.

American Small Shell Octal 8-pin.

Screen Colour.

Blue.
Constants.
Heater voltage 2 volts
Nominal heater current 1-7 amps. .
Ist anode voltage approximately } of 1078 MAX.

2nd anode voltage.

2nd anode voltage  800—2,000 volts
Control electrode bias 0 to —20 volts
Sensitivity at 2,000 volts—

X plates 0-13 mm per volt

Y plates 0-135 mm. per volit
Sensitivity at 1,000 volts—

X plates 0:26 mm. per volt

Y plates 0-27 mm. per volt
Cut off voltage at 2,000 volts—

—35 to —45 volts

Max. current to Ist anode 300 xA

Capacities.

X1 to X2 0-8 puF.

Yl to Y2 4-3 upF.

X! to all other electrodes 6-6 uuF.
strapped

Y| to all other electrodes 6:0 uuF.
strapped

Control electrode to all others
strapped 8-5 uuF.

HEATER & CATHODE HEATER

TYPICAL OPERATING CONDITIONS.

Ist anode voltage 120 240 volts \
2nd anode voltage 1,000 2,000 volts

Grid bias 0to—>5 —1{0to —I5 volts \

MC.4096-AB. |
Tentative data Sept., 1398
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4097-A VALVE

TRIODE.
SPECIFICATION.
Cathode.
Oxide coated filament.
Constant voltage type.
Base.
Standard British 4-pin.
Dimensions.
Maximum overall length 6%" (163 cm.)
Maximum diameter 2-%" (6:5 cm.)
Constants.
Filament voltage 6 volts
Nominal filament current  [-] amps.
*Impedance 3,000 ohms
*Amplification factor 10
*Mutual conductance 3:3 mA per volt
Grid-anode capacity 8-5 uuF.
Grid-filament capacity 12:5 puF.

Anode-filament capacity  10-5 uuF.

* At Vp = 500 volts. Ip == 50 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage
Maximum anode dissipation
Maximum direct anode current
Maximum frequency for above ratings

Maximum anode voltage for frequency of 10 Mec.

Tentative data

PLANE OF

FILAMENT.

4097-A
Valve

V.4097-A.1
Sept. 1938



4097-A

e —Grandard Valves—

TYPICAL OPERATING CONDITIONS.

Class B. A.F. Amp. and Mod.
For balanced 2-valve circuit

Direct anode voltage

Grid bias (approx).

Direct anode current per valve—zero signal
maximum signal

Load resistance, anode to anode

Anode dissipation per valve

Maximum signal output—2 valves

500 volts
—38 volts
25 mA.
135 mA.
3,300 ohms
30 watts
75 watts

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulation
Direct anode voitage 500 350 500 volts
Direct anode current 100 130 120 mA.
Control grid bias —45 —80 —100 to
—150 volts
Anode dissipation 33 15 20 watts
Power output 17 30 40 watts
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4101-D, -E AND -G VALVES

TRIODES.

The 4101-D, -E, -G valves have similar characteristics. The 4101-E valve
has the filament designed to reduce sputter noise.

The 4101-G is similar to 4101-E but has the anode lead brought out
through the stem to increase the grid-anode insulation.

SPECIFICATION,
Cathode.
Oxide coated filament. 2% oA
Constant current type.
Base.
Medium 4-pin bayonet thrust.
Dimensions.
Max, overall length 41" (112 cms.) 2% MAX
Bulb diameter 25" (59 ems.)
Net weight 0-14 Ibs. (65 gms.)
Constants.
Filament current 1-0 amps.
Nominal filament voltage 4-5 volts r
*Impedance 5,600 ohms
*Amplification factor 6
*Mutual conductance 1-07 mA. per volt P
Anode-grid capacity 6-0 puF.
Anode—filament capacity 45 ppF. F
Grid-filament capacity 5-5 uuF.
* at Vp = 130 volts, Vg1 = —9 volts. @
LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 190 volts
Maximum direct anode current 12 mA.
V.4101-DEG.I
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4101-D Valve
-E Valve e
-G Valve
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4102-D, -E AND -G VALVES

TRIODES.

4102-D, -E, -G valves have similar characteristics.
4102-E valve has a filament designed to reduce sputter noise.

4102-G valve is similar to 4102-E valve but has the anode lead brought out
through the stem to increase grid-anode insulation.

SPECIFICATION.
Cathode.
Oxide coated filament.
Constant current type.

Base.
Medium 4-pin bayonet thrust. -t
Dimensions.
Overall length 41" (10-8 c¢ms.) o
Bulb diameter 21" (64 cms.) ‘
Net weight 0-14 Ibs. (65 gms.)
Constants. o
Filament current 0-97 amps.
Nominal filament voltage 2 volts _mwmm
*Impedance 60,000 ohms A
* Amplification factor 30 VA
*Mutual conductance 0-5 mA. per volt e
Grid-anode capacity 5-6 uuF.
Anode—filament capacity 2-3 puF.
Grid—filament capacity 3-8 uuF.

* at anode current of 0-75 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 190 volts
Maximum direct anode current 1-5 mA.
V.4102-DEG.|

Nov. 1937
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-G Valve ’.a” af a VQS
TYPICAL OPERATING CONDITIONS.
Anode Grid Anode Amplifica- Anode Load Output Second
voltage Bias current tion resistance | resistance | voltage | harmonic
o factor B

volts volts milliamps ohms rp R peak voits db
130 —2:0 0-36 29-4 80,000 R=rp 27 20
R=3rp 38 24

R=5rp 41 25

130 —I1-5 0-58 298 63,000 R=rp 20 26
R=3rp 30 31

R=5rp 34 33

130 —I1-0 0-85 30-1 53,000 R=rp 15 33
R=3rp 20 39

R=>5rp 23 40

160 —3-0 0-34 292 81,000 R=rp 40 18
R=13rp 57 21

R=S5rp 62 22

160 —2:0 0-80 299 54,000 R=rp 28 27
R=3rp 42 33

R=5rp 45 34

160 —I1-0 1-45 30-3 42,000 R=rp 15 38
R=3rp 21 43

R=>5rp 24 48

*190 —3-0 0-83 29-8 54,000 R=rp 42 23
R=13rp 63 28

R=>5rp 68 30

*150 —2-0 1-46 30-2 43,000 R=rp 30 31
R=3rp 43 38

R=5rp 48 4]

* Maximum operating conditions.
PRINTED IN
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These curves are taken with direct filament heating, grid and anode voltages
being referred to negative end of filament.
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4104-D, -E AND -G VALVES

TRIODES.

4104-D, -E, -G valves have similar characteristics.

4104-E valve has a filament designed to reduce sputter noise.

4]104-D Valve
-E Valve
-G Valve

4104-G valve is similar to 4104-E but has anode lead brought out through

the stem to increase the grid—anode insulation.

SPECIFICATION.
Cathode.
Oxide coated filament.
Constant current type.

Base.
Medium 4-pin bayonet thrust.

Dimensions.
Overall length 41" (10-8 cms.)
Bulb diameter 23" (64 cms.)
Net weight 0-14 Ibs. (65 gms.)
Constants.
Filament current 0-97 amps.
Nominal filament voltage 4-4 volts
Maximum steady anode
voltage 160 volts
Maximum continuous anode
dissipation 5 watts
*Impedance 2,000 ohms
* Amplification factor 2-3
*Mutual conductance 115 mA. per volt
Grid-anode capacity 5-9 uuF.
Anode-filament capacity 3-7 puF.
Grid—filament capacity 52 upF.

* gt anode current of 20 mA.

V.4104-DEG.I
Nov. 1937
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-E Valve
-G Valve

TYPICAL OPERATING CONDITIONS.

—Srandard Valves—

ENGLAND

Anode Grid Anode Anode Load Output 2nd
voltage bias current resistance | impedance Harmonic
db below
volts volts mA. ohms ohms watts fundamental
130 —I5 31-3 1,900 1,900 -090 27-6
3,800 -078 28-4
5,700 -065 26-6
130 —20 25-2 2,000 2,000 -135 25
4,000 -126 28-2
6,000 -103 28-4
130 —25 20-5 2,100 2,100 -190 25-6
4,200 -167 28-2
6,300 -145 30
160 —25 35 1,900 1,900 -230 278
3,800 177 314
5,700 -170 332
160 —30 29 1,900 1,900 -300 262
3,800 -284 27-2
5,700 -236 30-2
i
1
40 g
~ S
g il
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4104-D Valve
-E Valve
-G Valve
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4205-E AND M.4205-E VALVES

TRIODE.

M.4205-E valve is similar to 4205-E but has the grid and anode specially

treated to reduce secondary emission.

SPECIFICATION.
Cathode.

Oxide coated filament.
Constant current type.

Base.
Medium 4-pin bayonet thrust, with offset
pin.
Dimensions.

Overall length
Bulb diameter

41" (10-8 cms.)
21" (6-4 cms.)

Net weight 0-14 Ibs. (65 gms.)
Constants.
Filament current 1-6 amps.
Nominal filament voltage 4-5 volts
*Impedance 3,500 ohms
*Amplification factor 7

*Mutual conductance 2 mA. pervolt

Anode-grid capacity 4-8 puF.
Anode-filament capacity 3-3 uuF.
Grid-filament capacity 52 puF.

* gt anode current of 30 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage
Maximum direct anode current
Maximum anode dissipation
Maximum direct grid current
Maximum frequency for above ratings

Maximum anode voltage for frequency of 30 Mc.

400 volts
50 mA.
15 watts
10 mA.
15 Mc.

300 volts

V.4205-E.1
Nov. 1937
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TYPICAL OPERATING CONDITIONS.

ENGLAND

Anode Grid Anode Anode Load Power Second
voltage bias current | Amplifica- | resistance | resistance | output | Harmonic
tion
volts volts mA. factor ohms ohms mW, db
200 —6 22-5 7-4 4,000 4,000 60 35
8,000 S5 40
250 —22 9 69 6,000 6,000 500 18
12,000 450 22
18,000 380 26
250 —I5 19 72 4,350 4,350 310 26
8,700 280 30
250 —I10 27-5 7-4 3,800 3,800 180 33
7,600 160 38
250 —5 37-5 75 3,500 3,500 50 40
7,000 45 43
300 —30 8 67 6,700 6,700 800 5
13,400 720 20
19,100 600 24
300 —24 15-5 7-1 4,800 4,800 750 20
9,600 670 25
300 —I18 25 73 4,000 4,000 540 27
8,000 480 31
350 —22-5 29 73 3,800 3,800 875 26
7,600 800 30
375 —30 22 7-1 4,300 4,300 1,300 20
8,600 1,200 26
*300 —I10 41 7-4 3,350 3,350 200 37
6,700 180 41
*350 —20 34 7-3 3,600 3,600 750 28
7,200 675 32
*375 —24 32 73 3,650 3,650 1,000 26
7,300 900 30
*400 —29 30 72 3,800 3,800 1,400 23
7,600 1,300 28
* Maximum operating conditions.
PRINTED IN
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RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation

Direct anode voltage 350 400 300 350 350 400 volts
Direct anode current 28 28 35 35 45 45 mA.
Grid bias —A48 —5 | —I120 —I44 —96 —I12volts
Driving voltage—

Carrier 69 73 — — — — peak volts

A-F peak 138 146 — — — — volts
Driving voltage — — 205 229 186 202 peak volts
Power output—

Carrier 25 30 — — —_ — watts

A-F peak 10 12 — — — — watts
Power output — — 6-0 7-1 83 10-0 watts
Effective load—

Resistance 3,100 3,700 4,000 5,000 3,750 4,500 ohms
Peak driving—

Power—peak | | — — — — watts
Driving power — — 1-3 17 1-3 1-5 watts

These curves are taken with direct filament heating, grid and anode voltages
being referred to negative end of filament.
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4211-D AND 4211-E VALVE

TRIODE.
For replacement purposes only.

The 421 [-E valve is similar to 4211-D valve but has small chokes (approx-
imately one microhenry) connected in series with the grid and anode leads
to prevent spurious oscillations at ultra high frequencies. These valves have
been replaced by the 4242-A valve.

SPECIFICATION.
Cathode.
Oxide coated filament. (g
Constant voltage type. /\
Base.
Large 4-pin bayonet.
Dimensions. » 7250"
Overall [ength 7} (184 cms.)
Bulb diameter 2" (51 cms.)
Net weight 0-4 1bs. (180 gms.)
Constants.
Filament voltage 10 volts
Nominal filament current 3 amps.
*Impedance 3,000 ohms
*Amplification factor 12
*Mutual conductance 4 mA. per volt
Grid-anode capacity 8-9 uuF.
Anode-filament capacity 4-5 puF.
Grid-filament capacity 6-9 puF.

e

* at anode current of 65 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 1,000 volts
Maximum direct anode current 0-200 amps.
Maximum anode dissipation 65 watts
Maximum direct grid current 0-045 amps.

Note :—This valve should be mounted so that the filament is operated in a
vertical plane.

V.4211-DE.I
Nov. 1937
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TYPICAL OPERATING CONDITIONS.

Class A AF Amp.

Direct anode voltage 900 volts
Grid bias —45 volts
Direct anode current 0-055 amps.
Anode dissipation 45 watts
Load impedance 10,000 ohms
Undistorted output 8-1 watts
% Harmonics 45

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 1,000 750 1,000 volts
Direct anode current 0-075 0-100 0-135 amps.
Grid bias —75 —I120 —200 to
—250 volts
Anode dissipation 50 25 45 watts
Carrier output 25 50 90 watts
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These curves are taken with direct filament heating, grid and anode voltages
being referred to negative end of filament.
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4212-D VALVE
TRIODE.
For replacement purposes only.

4212-D
Valve

The 4212-D valve employs an oxidised nickel anode and has been replaced

by the 4212-E valve.
SPECIFICATION.

Cathode. .
Oxide coated filament.

Constant voltage type.
Base.
Extra large 4-pin bayonet. B B
Dimensions.
Overall length 133" (345 cms.)
Maximum diameter 33" (89 cms.)
Net weight 18 Ibs. (750 gms.) ~—3-(:.2M_*;_T'
Constants L = i
Filament voltage 14 volts TT‘HT B
Nominal filament current 6 amps. <7 -375"DiA.
*|mpedance 2,000 ohms RID
* Amplification factor 16 FILAMENT
*Mutual conductance 8 mA. per volt 4
Grid-anode capacity 185 puuF. ~'3?91' I
Anode-filament capacity 6 uuF.
Grid-filament capacity 18-5 puF. PLATE

* gt anode current of 130 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 2,000 volts
Maximum direct anode current 300 mA.
Maximum anode dissipation 200 watts
Maximum direct grid current 75 mA.
Maximum frequency for above ratings 1-5 Mc.
Maximum anode voltage for frequency of 4-5 Mc. 750 volts

Note :—This valve should be mounted so that the filament is operated in
vertical plane.

a

V.4212-D.I
Nov. 1937
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TYPICAL OPERATING CONDITIONS.

Class A AF Amp.
Direct anode voltage 1,500 volts
Grid bias ——67 volts
Direct anode current 130 mA.
Anode dissipation 150 watts
Load impedance 4,000 ohms
Undistorted output 45 watts

Class B AF Amp. and Mod.
For balanced 2 valve circuit

Direct anode voltage 1,600 1,600 volts
Grid bias —80 —70 to
—100 —90 volts
Anode current per valve—zero signal 33 50 mA.
Anode current per valve—maximum signal 167 250 mA.
Anode dissipation 122 175 watts
Load resistance—anode to anode 8,000 6,000 ohms
Maximum output—2 valves 290 450  watts
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 1,000 1,500 750 1,000 1,000 1,500 volts
Direct anode current 250 200 250 250 250 250 mA.
Grid bias —50 —80 | —100 | —I40 | —I40 | -—200 to
—200 | —300 volts
Anode dissipation 167 200 62 83 83 125 watts
Carrier output 83 100 125 167 167 250 watts
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These curves are taken with direct filament heating, grid and anode voltages
being referred to negative end of filament.
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4212-E VALVE

TRIODE.
The 4212-E valve employs a molybdenum anode and hard glass bulb.

SPECIFICATION.

Cathode. —_—
Thoriated tungsten filament. / ;

Constant voltage type.

Base.
Extra large 4-pin bayonet. L—3%6 — 1378

Dimensions.
Max. overall length 138" (34-6 cms.)
Bulb diameter 3&" (91 cms.)

Net weight 1-6 Ibs. (725 gms.) \
——————AJ.._A an
. 342" — T

DIA. 2-66"

Constants. ||

Filament voltage 14 volts v U U_J— -L

Nominal filament current 6 amps. T ' -

Total emission 4 amps. 0.
*Impedance 1,900 ohms PLANE OF
*Amplification factor 16 FILAMENT
*Mutual conductance 8-4 mA per volt

Grid-anode capacity 18-8 uuF.

Anode—filament capacity 8-6 uuF.

Grid—filament capacity 149 uuF.

* at Vp = 2,000 volts. Vg = --90 volts.
LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 3,000 volts
Maximum direct anode current 350 mA.
Maximum anode dissipation 275 watts
Maximum direct grid current 75 mA.
Maximum frequency for above ratings 1-5 Mc.
Maximum anode voltage for frequency of 45 Mc. 1,000 volts

Note :—This valve should be mounted so that the plane of the filament is
vertical.

V.4212-E.|
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TYPICAL OPERATING CONDITIONS.

AF Amp. and Mod.

Class A

Direct anode voltage
Grid bias

Direct anode current
Load impedance
Undistorted output

1,500
—57
170
5,000
50

1,250 volts
—40 volts
200 milliamps
3,000 ohms
40  watts

Class B AF Amp. and Mod.
For balanced 2 valve circuit

Direct anode voltage 2,000 1,500  volts
Grid bias —I05 —75 volts
Anode current per valve—zero signal 40 50 mA.
Anode current per valve—maximum signal 300 300 mA. i
Anode dissipation 250 200  watts
Load resistance—anode to anode 8,000 5,900 ohms
Maximum output, 2 Valves 650 500  watts
RADIO FREQUENCY OPERATION
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 2,000 1,500 1,500 1,000 2,000 1,500 volts
Direct anode current 0206 | 0-275 | 0-300 | 0-300 | 0-300 | 0-300 amps.
Grid bias —I20 —90 | —200 | —I25 | —I85 | —150¢to
—250 | —200 volts
Anode dissipation 275 275 150 100 200 150 watts
Carrier output 137 137 300 200 400 300 watts

The curves shown on sheet V.4212-E.2 are taken with direct filament heating, grid
and anode voltages being referred to the negative end of the filament.
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4215-A VALVE

TRIODE.

For replacement purposes only.

SPECIFICATION.
Cathode.

Oxide coated filament.
Constant current type.

Base. N T

Miniature 4-pin bayonet thrust.

Dimensions. 2!
Overall length 28" (69 cms.)
Maximum diameter 8§ (1-6 cms.) —l
Net weight 0-02 Ibs. (10 gms.) L 5/g"]
oo .1 _
Constants.
Filament current 0-25 amps. PLATE oo GRID
Nominal filament voltage || volts Q
*|mpedance 25,000 ohms FIL. FIL.
* Amplification factor 6
*Mutual conductance 0-24 mA. per volt
Grid-anode capacity 3-5 puF.
Anode-filament capacity I-5 puF.
Grid-filament capacity 2:0 uuF.

* gt anode current of | mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 100 volts
Maximum direct anode current 2:2 mA.

V.4215-A.1
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Valve —— V I —
ramndar a/ves
TYPICAL OPERATING CONDITIONS.
Anode Grid Anode Anode Load Power | Voltage | Second
voltage bias current | Amplifi- | resist- resist- | output | output har-
cation ance ance monic
factor
volts volts mA. ohms rp R mW. |peak volts db
45-0 —30 1-0 57 16,500 | R=rp 2:2 29
R=2rp 1-9 34
R=>5rp 14-0 39
45-0 —I-5 1-6 5-8 14,500 | R=rp 0-60 40
R=2rp 0-55 45
R=>5rp 72 49
60-0 —30 20 57 13,500 | R=rp 29 35
R=2rp 2-6 40
R=>5rp 14-5 45
67-5 —6-0 -4 56 15,500 | R=rp 9-4 25
R=2rp 83 30
R=5rp 285 35
67-5 —4-5 20 57 14,000 | R=rp 6-0 k]|
R=2rp 55 36
R=>5rp 220 40
*67-5 —4-0 20 57 13,500 | R=rp 50 34
R=2rp 4-5 38
R=5rp 19-5 43
*90-0 —8-0 2:2 5-6 14,000 | R==rp 18 26
R=2rp 16 31
R==5rp 40-0 37
*100-0 —10-0 21 56 14,500 | R=rp 26 24
R=2rp 23 29
R=5rp 47-0 36
225 —4-0 0-017
45-0 —9-0 00l > Anode current detection
67-5 —14-0 0-01 J
225 +1-0 I-0 Grid current detection.  Grid bias usually obtained by
*45-0 +1-0 2:6 connecting grid return to positive end of filament.
* Maximum operating conditions.
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These curves are taken with direct filament heating, grid and anode voltages
being referred to negative end of filament.
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4220-C VALVE

SINGLE ENDED e — . 75 Diam.
WATER COOLED TRIODE. | oo
SPECIFICATION.
Cathode.
Pure Tungsten filament.
Constant voltage type. FIL

TERMINALS

Water Jacket.

Type MS.1362 Grp. | for anode dissipation
up to 6 Kw.

Type MS.1362 Grp. 20 used for below panel
connection for anode dissipation up to
6 Kw. :

Type 223 LU IA for anode dissipation over 357 Diam.
6 Kw. 2%

Water Flow.
5 gallons per minute.

Dimensions. — Approx.
Overall length 213" (54-6 cms.)
Bulb diameter 34" (91 cms.)
Net weight 2% Ibs. (1,300 gms.)
Constants. 7.980 [e— 27—
Filament voltage 22 volts piam.
(exact filament voltage marked
on bulb)
Nominal filament current 4| amps.
Total emission 6 amps. .__A_J_.__\_Z. N
*Impedance 7,500 ohms
* Amplification factor 40
*Mutual conductance 5-3 mA per volt
Grid-anode capacity 20-5 puF
Grid-filament capacity 20 uufF
Anode—filament capacity 3 uuF
* at Vp = 10kV Ip = 0-8 amp.

LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum direct anode voltage 13,000 volts
Maximum direct anode voltage for anode modulation 9,000 volts
Maximum direct anode current I'5 amps.
Maximum anode dissipation 10 Kw.
Maximum grid dissipation 200 watts
Maximum frequency for above ratings | Mc.
Maximum anode voltage for frequency of 2 Mc. 7,500 volts

V.4220-C.1
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TYPICAL OPERATING CONDITIONS.

Class A AF Amp. and Mod. ’

Direct anode voltage 10,000 12,000 volts ‘
Grid bias —150 —200 volts
Direct anode current 0-30 0-38 amps.
Load impedance 17,500 10,000 ohms
Undistorted output 325 545  watts

Class B AF Amp. and Mod.
For balanced 2 valve circuit
Direct anode voltage 10,000 5,000 volts
Grid bias —I190 —75 volts
Direct anode current per valve—zero signal 020 0-10 amps.
Direct anode current per valve—maximum signal I3 1-3  amps.
Load resistance—anode to anode 7,000 3,480 ohms
Maximum output—?2 valves 14,500 7,200  watts
Recommended power for driving stage 2,000 2,000 watts
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation

Direct anode voltage 12,000 10,000 7,500 5,000 10,000 7,500 volts
Direct anode current 0-6 0-6 0-6 0-6 I-1 I-1 amps
Grid bias —350 —300 —600 —300 —470  —350 to

—550  —450 volts
Anode dissipation 4,850 4,100 1,350 1,100 3,500 2,650 watts
Carrier output 2,350 1,900 3,150 1,900 7,500 5,600 watts
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4222-B VALVE

HALF WAVE WATER COOLED RECTIFIER.

SPECIFICATION.

Cathode.

Pure Tungsten filament.
Constant voltage type.

Water Jacket.

Type MS.1362 Grp. | for anode dissipation up
to 6 Kw.

Type MS.1362 Grp. 20 for below panel con-
nection for anode dissipation up to 6 Kw.

Type 223 LU |A for anode dissipation over

6 Kw.
Dimensions.
Overall length 17" (43 cms.)
Overall diameter 33" (89 cms.)
Net weight 2% Ibs. (1,150 gms.)

Water Flow.
2 gallons per minute.

Constants.

Filament voltage 22 volts
(exact filament voltage is marked
on bulb of each valve)

Nominal filament current 4] amps.
Total emission 6 amps.
Maximum peak inverse

voltage 45,000 volts

Maximum anode dissipation 10 Kw.

FIL.
TERMINALS

35" Diam.

7-280° fo—2"—]
Diam.

4222-B
Valve

7t
Approx.

V.4222-B.}
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TYPICAL OPERATING CONDITIONS.

Number of
Circuit valves
| |
2 2
4 3
5 6
3 +
1

Load potential

in volts
7,000
14,000
22,500
22,500

Load current
in amps.

I-5
3-0
43
85
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This curve is taken with A.C. filament heating, anode voltages being referred
to the centre point of the filament.

PLATE CURRENT (Amps.)
o

o 1000 2000
PLATE VOLTAGE (Volts)
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4228-A VALVE

SINGLE ENDED WATER COOLED TRIODE.

SPECIFICATION.

Cathode.

Pure Tungsten filament.
Constant voltage type.

Woater Jacket.

Type MS.1362 Grp. |
Type MS.1362 Grp. 20 for below panel
connection.

Dimensions.

Overall length
Bulb diameter
Net weight

18” (457 cms.)
33" (89 cms.)
21 Ibs. (1,150 gms.)

Water Flow.
5 gallons per minute.

Constants.

Filament voltage 22 volts
(exact filament voltage marked
on bulb)

Nominal filament current 41 amps.
Total emission 6 amps.
*|mpedance 2,200 ohms

* Amplification factor 18

Grid-anode capacity 24 puF,
Anode-filament capacity 3-1 puF.
Grid-filament capacity 25 puF.

* gt anode current of 0-75 amp.

RS S U

fe— 32"l

7%" o122+

FIL. TERMINALS

4228-A
Valve

44— GRID PIN

LIMITING CONDITIONS FOR SAFE OPERATION.
6,000 volts

Maximum direct anode voltage

Maximum direct anode voltage for anode modulation

Maximum direct anode current

Maximum anode dissipation

Maximum grid dissipation

Maximum frequency for above ratings
Maximum anode voltage for frequency of 6 Mc.

3/8" Diam

4,000 volts

I-5 amps.

5 Kw.

100 watts

3 Mec.

3,000 volts

V.4228-A.1
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TYPICAL OPERATING CONDITIONS.
Class B AF Amp.
For balanced 2 valve circuit
Direct anode voltage 5,000 4,000 volts
Grid bias —265 —200 volts
Direct anode current per valve—zero signal 0-15 015 amps.
Direct anode current per valve—maximum signal 0-6 07 amps.
Load resistance-—anode to anode 8,400 5,000 ohms
Maximum signal output—2 valves 3-75 30 Kw.
Anode dissipation 1-125 13 Kw.
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 5,000 4,000 4,000 3,000 6,000 4,000 volts
Direct anode current 0-65 0-65 1-25 1-3 1-25 [-25 amps.
Grid bias —325 —275 | —500 —300 | —600 | —450 to
—800 | —550 volts
Anode dissipation 2-15 1-7 2:5 1-9 2:5 17 Kw.
Carrier output I-1 0-9 2:5 2 5 3-3 Kw.
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4242-A VALVE
TRIODE.

The 4242-A valve is similar to the 4211-D valve but employs a molybdenum
anode and hard glass bulb.

SPECIFICATION.
Cathode. ]-—zi_.|
Thoriated tungsten filament. | e
Constant voltage type. [/\1

Base.
Large 4-pin bayonet.

Dimensions.
Max. overall length 8" (204 cms.)
Max. bulb diameter 25" (59 cms.)

Net weight 0-36 Ibs. (164 gms.)
Constants.

Filament voltage 10 volts

Nominal filament current 3-25 amps.

Total emission 15 amps. . !
*|mpedance 3,100 ohms P‘ - —“1""”‘
*Amplification factor 13 Lt
*Mutual conductance 42 mA per volt

Grid—anode capacity 13 puF.

Anode-filament capacity 4 puF.

Grid-filament capacity 65 puF.

* gt Vp = 1,250 volts, Vg1 = —55 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 1,250 volts
Maximum direct anode current 0-150 amps.
Maximum anode dissipation 85 watts
Maximum direct grid current 0-050 amps.
Maximum frequency for above ratings 6 Mc.

Maximum anode voltage for frequency of 30 Mc. 600 volts

Note :—This valve should be mounted so that the plane of the filament is
vertical.

V.4242-A.1
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TYPICAL OPERATING CONDITIONS.

Class A AF Amp. and Mod.

Direct anode voltage
Grid bias

Direct anode current
Load impedance
Undistorted output

1,250 1,000 volts
—70 —46  volts
0-060 0-075 amps.
10,000 7,000 ohms

I8 12 watts

Class B AF Amp. and Mod.
For balanced 2 valve circuits.

Direct anode voltage 1,250 1,000  volts
Grid bias —80 —55  volts
Anode current per valve—zero signal 0-030 0-030 amps.
Anode current per valve—maximum signal 0-150 0-150 amps.
Anode dissipation 80 70  watts
Load resistance—anode to anode 8,000 6,000 ohms
Maximum output—2 valves 200 160  watts
RADIO FREQUENCY OPERATION.
Ciass B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmoduliated
applied to grid modulation
|

Direct anode voltage 1,250 1,000 1,000 750 1,250 1,000 volts
Direct anode current 0-106 | 0-130 | 0-150 | 0-130 | 0-150 | 0-150 amps.
Grid bias —90 —70 | —160 | —120 | —I50 | —I20 to

—200 | —160 volts
Carrier output 44 43 100 64 130 100 watts
Anode dissipation 85 85 50 32 58 50 watts

The curves on sheet V.4242-A.2 are taken with A.C. filament heating, grid and
anode voltages being referred to the centre point of the filament.
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4251-A VALVE

TRIODE.
SPECIFICATION.
Cathode.
Thoriated tungsten filament.
Constant voltage type.
Dimensions.
Max. overall length 21" (54 cms.)
Bulb diameter 6" (152 cms.)
Net weight 3-3 Ibs. (1,500 gms.)
Constants.
Filament voltage 10 volts
Nominal filament current 16 amps.
Total emission 6 amps.
*Impedance 2,750 ohms
* Amplification factor 10-5
*Mutual conductance 3-8 mA. per volt
Grid-anode capacity 8 uuF.
Anode-filament capacity 6 upF.
Grid-filament capacity 10 upF.

* at Vp = 2,500 volts, Ip = 200 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 3,000 volts
Maximum direct anode current 0-600 amps.
Maximum anode dissipation 1,000 watts
Maximum grid dissipation 50 watts
Maximum frequency for above ratings 30 Mc.
Maximum anode voltage for frequency of 50 Mc, 2,000 volts

V.4251-A.|
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TYPICAL OPERATING CONDITIONS.
Class A A.F. Amp. and Mod.
|
Direct anode voltage 2,500 2,000 volts
Grid bias —150 —90 volts
Direct anode current 0-240 0-300 amps.
Load impedance 6,500 4,000 ohms
Undistorted output 130 85 watts
Class B A.F. Amp. and Mod.
For balanced 2 valve circuit
Direct anode voltage 3,000 2,500 volts
Grid bias —250 —200 volts
Anode current per valve—zero signal 0-075 0-075 amps.
Anode current per valve—maximum signal 0-600 0-600 amps.
Anode dissipation 800 675  watts
Load resistance—anode to anode 4,500 3,700 ohms
Maximum output—2 valves 2,000 1,650  watts
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 3,000 | 2,500 | 2,250 1,750 3,000 | 2,500 volts
Direct anode current 0-400 | 0-500 | 0-400 | 0-500 | 0-600 | 0-600 amps.
Grid bias —300 | —250 | —450 | —360 | —450 | —375 to
—600 | —500 volts
Carrier output 400 420 600 585 1,200 1,000 watts
Anode dissipation 800 830 300 290 600 500 watts
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These curves are taken with A.C. filament heating, grid and anode voltages
being referred to the centre point of the filament.
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4251-AX VALVE

TRIODE.
.
SPECIFICATION. L ANk PN 78 DIA.
2 FLEXIBLE :B‘— :
Cathode. 5375:32;.‘&
Thoriated tungsten filament.
Constant voltage type.
Dimensions.
Max. overall length 211" (54 cms.)
Bulb diameter 6” (152 cms.)
Net weight 2% |bs. (1,250 gms.)
Constants.
Filament voltage 10 volts
Nominal filament current 16 amps.
Total emission 6 amps.
*Impedance 2,750 ohms
* Amplification factor 10-5 oins B ora.
*Mutual conductance 3-8 mA. per volt.
Grid-anode capacity 8:6 uuF.
Anode-filament capacity 52 uuF.
Grid-filament capacity 12 puF.

*at Vp = 2,500 volts, Ip = 200 mA.

FILAMENT

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 3,000 volts

Maximum direct anode current 0-600 amps.

Maximum anode dissipation 1,000 watts

Maximum grid dissipation 50 watts

Maximum frequency for above ratings 30 Mc.

Maximum anode voltage for frequency of 50 Mc. 2,000 volts
V.4251-AX.|
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TYPICAL OPERATING CONDITIONS.
Class A A.F. Amp. and Mod.
Direct anode voltage 2,500 2,000 volts
Grid bias —I150 —90  volts
Direct anode current 0-240 0-300 amps.
Load impedance 6,500 4,000 ohms
Undistorted output 130 85 watts
Class B A.F. Amp. and Mod.
For balanced 2 valve circuit
Direct anode voltage 3,000 2,500 volts
Grid bias —250 —200 volts
Anode current per valve—zero signal 0-075 0-075 amps.
Anode current per valve—maximum signal 0-600 0-600 amps.
Anode dissipation 800 675  watts
Load resistance-—anode to anode 4,500 3,700 ohms
Maximum output—2 valves 2,000 1,650  watts
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 3,000 2,500 2,250 1,750 3,000 2,500 volts
Direct anode current 0-400 | 0-500 | 0-400 | 0-500 | 0-600 | 0-600 amps.
Grid bias —300 | —250 | —450 | —360 | —450 | —375 to
—600 | —500 volts
Carrier output 400 420 600 585 1,200 1,000 watts
Anode dissipation 800 830 300 290 600 500 watts
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These curves are taken with A.C. filament heating, grid and anode voltages
being referred to the centre point of the filament.
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4260-A VALVE

TETRODE.

SPECIFICATION.

Cathode.
Thoriated Tungsten filament.
Constant voltage type.

4260-A
Valve

CONTROL - GRID. (GREEN)

Base.
American medium 4-pin bayonet. ‘
3
Dimensions.
Overall length 81" (21-6 cms.) — ANODE (RED)
Maximum width 58" (14-3 c¢ms.) é
Net weight 0-5 Ibs. (225 gms.) R E S Tt
I
Constants.
Filament voltage 10 volts
Nominal filament current  3:25 amps. - Huax.
Total emission -5 amps.
*Impedance 175,000 ohms
*Amplification factor 200
Grid-anode capacity 0-09 uuF. e s
Input capacity 7-8 uuF. L oo
Output capacity 675 uuF. Tloe/™

* at anode current of 0-033 amps.

uuuuuuuuuu

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 3,000 volts
Maximum direct anode current 0-100 amps.
Maximum anode dissipation 100 watts
Maximum screen grid dissipation 15 watts
Maximum R.F. grid current |0 amps.
Maximum direct grid current 40 mA.

Maximum frequency for above ratings 30 Mc.

Maximum anode voltage for frequency of 40 Mc. 2,500 volts

V.4260-A.1
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4260-A

ve  —9Srandard Valves—
araar arves
TYPICAL OPERATING CONDITIONS.
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 3,000 2,000 | 2,000 1,500 | 3,000 2,000 volts
Control-grid bias —100 —100 | —200 —200 | —I50 —I50 to
—200 —200 volts
Direct screen-grid voltage 300 300 300 300 300 300 volts
Direct anode current 0-050 0-075 | 0-100 0-i00 | 0-100  0-100 amps.
Anode dissipation 100 100 65 50 100 65 watts
Carrier output 50 50 135 100 200 135 watts
Vg " 300
bo/f
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PLATE CURRENT (MILLIAMPS)

4260-A

—9Srandard Valves— V-
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—Srandard Valves—

4264-A VALVE

Cathode.

Oxide coated filament.
Constant current type.

Base.

TRIODE.

SPECIFICATION.

American tapered small 4-pin.

Dimensions.

Overall length
Bulb diameter
Net weight

Constants.

Filament current
Nominal filament voltage
*Impedance
*Amplification factor
*Mutual conductance
Grid-anode capacity
Anode—filament capacity
Grid-filament capacity

4" (10-2 cms.)
I%" (3-0 cms.)
0-07 Ibs. (30 gms.)

0-3 amp.
I-5 volts
12,900 ohms

7-0

0-54 mA.per volt
5:3 uuF.

22 nuF.

3.5 puF.

* gt anode current of 2-0 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage
Maximum direct anode current

4264-A
Valve

V.4264-A.1
Nov. 1937



4264-A

vive - — dard Valves—
fandar a/ves
TYPICAL OPERATING CONDITIONS.
Anode Grid Anode Anode Load Power | Voltage | Second
voltage bias current | Amplifi- | resist- resist- | output | output |harmonic
cation ance ance
factor

volts volts mA. ohms R mW. |peak volts db

60 —2:0 2:35 73 11,700 R=rp 2:4 — 38

R=2rp 2:1 — 44

R—=5rp — 12 51

90 —70 1-90 72 12,800 R=rp 25 — 24

Re=2rp 23 — 31

R=5rp — 4 39

100 —8-0 2:10 72 12,400 R=rp 33 — 24

R==2rp 30 — 31

R=5rp — 48 39

90 —55 2-80 72 11,300 R=rp 18 — 30

R=2rp 6 — 36

R==5rp — 33 44

100 —70 2:70 72 11,400 R==rp 28 — 28

R=2rp 25 — 34

R=5rp — 42 42

: .Pl'ilNTi.ED |N i

ENGLAND




PLATE CURRENT (Milliamps)

PLATE CURRENT (Milliamps)

4264-A

—— c—— Valve
Srandard Valves
These curves are taken with direct filament heating, grid and anode voltages
being referred to the negative end of the filament.
5
ye)
4k
4 l«0<
):S\ 1'/ ,/ /'
o 4
3 S
/] /
Wi %0/ L/
2 4 d ¥
4
/ / Y
l 4/ l,, V.
pod o
-12 -10 -8 -6 -4 -2 (o]
GRID VOLTAGE (Volts)
LRI |
Gp |
R
5 Yo,
s
©
v
/
4 ARVEES
y . o)
3 f v ’ P
/A A
ARV, / s
2 . l/ A
/
ARy, 4
y y, A A
ARPY.
1 y. ARY, y
y y, V.
V114 L1 1/
V’ 4 PAEY 4
FELDZd =
o 20 40 60 80 100 120 140 160 180 200
PLATE VOLTAGE (Volts)
V.4264-A.2

Nov. 1937



PRINTED IN
ENGLAND




4270-A

—Srandard Valves—

4270-A VALVE

TRIODE.
SPECIFICATION.
Cathode.
Thoriated Tungsten filament.
Constant voltage type.
Dimensions.
Overall length 17" (43 cms.)
Maximum diameter 4" (10-2 cms.)
Net weight 1% 1bs. (600 gms.)
Constants.
Filament voltage 10 volts
Nominal filament current 9-75 amps.
Total emission 4-0 amps.
*Impedance 2,800 ohms
*Amplification factor 16
Grid-anode capacity 21 puF.
Anode-filament capacity 2 .
Grid—filament capacity 18 uuF.

* at anode current of 0-12 amps.

FILAMENT

T ———

GRID

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage
Maximum direct anode current
Maximum anode dissipation
Maximum direct grid current
Maximum frequency for above ratings

Maximum anode voltage for frequency of 22-5 Mec.

3,000 volts
0-375 amps.
350 watts
0-075 amps.
7-5 Mc.
1,000 volts

V.4270-A.1
Nov. 1937



4270-A

v —Srandard Valves—

TYPICAL OPERATING CONDITIONS.

Class A A.F. Amp. or Mod.
1
Direct anode voltage 2,500 i 2,000 volts
Grid bias —130 —95  volts
Direct anode current 0-120 0-150  amps.
Anode dissipation 300 300  watts
Load impedance 15,000 10,000 ohms
Undistorted output 90 i 70 watts
i
- S— |
Class B A.F. Amp. and Mod.
For balanced 2 valve circuit
Direct anode voltage 2,500 2,000 volts
Grid bias —140 —I105  volts
Anode current per valve—zero signal 0-060 0-060 amps.
Anode current per valve—maximum signal 0-375 0-375  amps.
Load resistance—anode to anode 8,000 6,000 ohms
Anode dissipation 350 350  watts
Maximum output—2 valves 1,000 850  watts
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation

Direct anode voltage 3,000 2,500 2,250 1,750 3,000 1,750 volts
Direct anode current 0-175  0-210 | 0300 0-350 0-350  0-350 amps.
Grid bias —I180 —I140 | —300 —240 | —3I15 —225 to
—420 —340 volts
Carrier output 175 175 450 410 700 585 watts
Anode dissipation 350 350 225 200 350 290 watts
PRINTED IN
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Valve

—Srandard Valves—
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—Srandard Valves—

4274-A VALVE

FULL WAVE THERMIONIC HIGH VACUUM RECTIFIER.

SPECIFICATION.
Cathode.
Oxide coated filament.
Constant voltage type.
5% MAX.

Base.

American medium 4-pin bayonet.

Dimensions.

Overall length 58" (14-3 cms.)

Overall diameter 2&" (55 ems.)

Net weight 0-12 Ibs. (55 gms.)
Constants.

Filament voltage 5 volts

Nominal filament current 2 amps.

.
2%’ MAY.

4274-A
Valve

54

6 MAX.

320" RADIUS
FOR CENTRES

V.4274-A.1
Nov. 1937
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e —Grandard Valves—

TYPICAL OPERATING CONDITIONS.
R.M.S. A.C. voltage Total rectified

Input Filter per anode current—maA,
Choke—circuit A 550 160
*550 200
*660 160
Condenser—Circuit B 450 (40
*450 +150

* Maximum operating conditions.
t 4 u/F. max. input filter capacity.

LR )
TO ADDITIONAL
—L FILTER SECTIONS

AND LOAD
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uanun
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CIRCUIT A
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T T AND L.OAD

%‘l o+
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%
=

] [}
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—Srandard Valves— ‘'
] RMS VOLTS PER PLATE AC.,
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4275-A

—Srandard Valves—
TRIODE.
SPECIFICATION.
Cathode. L 2he'max ]
Oxide coated filament.
Constant voltage type. \
Base.
American medium 4-pin bayonet.
5%’ MAX, 46 MAX.
Dimensions.
Overall length 53" (14-3 cms.)
Diameter 2&" (55 cms.)
Net weight 0-12 Ibs. (55 gms.)
P
Constants.
Filament voltage 5 volts 362’
Nominal filament current [-2 amps. vo72"
*Amplification factor 2-8
*Impedance 1,000 ohms
Grid-anode capacity 12 uuF.
Anode-filament capacity 3-2 uuF.
Grid-filament capacity 6-8 nuF. ;
* at anode current of 53 mA. FoR cenTies
LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum anode voltage 300 volts
Maximum anode dissipation 17 watts
Maximum anode current of average valve for fixed grid bias 70 mA.
Maximum anode current for manually adjusted grid bias or
self-biasing circuit 80 mA.
V.4275-A.1
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4275-A

Valve —Srandard Valves—

Anode Grid Anode Anode | Mutual Load Power | Second
voltage bias current | Amplifi- | resist- | conduct- | resist- output | harmonic
cation ance ance ance
factor
volts volts mA. ohms |mA.perv| ohms watts db
150 —40 17 2-6 1,630 1-600 3,260 0-81 19
6,520 0-58 23
150 —30 38 2-8 1,065 2-700 1,065 0-86 19
2,130 0-77 24
4,260 0-56 29
150 —20 70 30 810 3-700 810 0-55 26
1,620 0-49 30
3,240 0-36 34
200 —55 24 2-6 1,530 1-750 1,530 2:0 15
3,060 1-6 19
6,120 1-2 23
200 50 34 27 1,230 2-250 1,230 2-0 16
2,460 -8 20
4,920 I-3 25
200 —A45 47 28 1,030 2-770 1,030 1-9 18
2,060 1-7 22
4,120 1-3 27
200 —40 6l 2-9 885 3-270 885 1-8 20
1,770 i-6 25
3,540 1-2 29
250 —70 30 2-6 1,400 1-880 3,000 28 18
6,000 2-0 23
10,000 1-4 26
250 —65 41 27 L170 2-330 2,000 32 19
4,000 25 23
8,000 1-5 28
250 —60 53 28 1,000 2.780 2,000 31 21
3,000 2:6 23
4,000 2:3 25
6,000 -7 28
8,000 1-4 29
10,000 1-2 30
*200 —35 78 29 780 3-750 1,560 1-5 27
3,120 11 3!
*250 —55 68 2-8 870 3-220 1,000 33 19
3,000 2-4 26
6,000 1-6 30
8,000 1-2 31
*300 —100 8 2-4 2,420 1-000 9,680 2-3 20
*300 —95 23 2-5 1,910 1-280 7,640 2-6 21
*300 —90 30 2-6 1,560 1-630 6,240 3-0 22
*300 —85 41 2:6 1,300 2-030 2,600 4.7 18
5,200 33 23
*300 —80 Sl 27 1,100 2-450 2,200 49 19
4,400 55 24

* Maximum operating conditions.
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PLATE CURRENT (MILLIAMPS)

PLATE CURRENT (MILLIAMPS)

4275-A

—Srandard Valves— "
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4278-A

—Srandard Valves— Vv

4278-A VALVE

TETRODE.
SPECIFICATION.
Cathode.
Thoriated Tungsten filament.
Constant voltage type.
Dimensions.
Overall length 211" (54 cms.)
Maximum diameter 6" (152 cms.)
Net weight 3% Ibs. (1,500 gms.)
Constants.
Filament voltage 10 volts
Nominal filament current 156 amps.
Total emission 6 amps.
*|mpedance 105,000 ohms
* Amplification factor 400
Control grid-anode
capacity 0-60 puF.
Input capacity 31 puF.
Output capacity 29-4 uuF.

* gt Vp = 3,000 volts, Vg1 ="75volts.
Vgz: = 750 volts.

v
Max

s‘gREEN TERMINAL
DIA.

FILAMENT
TERMINALS

i‘D!A

PLATE
}ERMINALS

DA

DtA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage

Maximum screen-grid voltage

Maximum direct anode current

Maximum anode dissipation

Maximum screen-grid dissipation

Maximum control-grid dissipation

Maximum frequency for above ratings
Maximum anode voltage for frequency of 50 Mc.

3,000 volts
750 volts
0-600 amps.
800 watts
75 watts
50 watts
30 Me.
2,000 volts

V.4278-A-1
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—Srandard Valves—

TYPICAL OPERATING CONDITIONS.
RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 3,000 2,500 2,250 1,750 3,000 2,500 volts
Direct anode current 0-400 | 0480 | 0-400 | 0-500 | 0-500 | 0-500 amps.
Direct screen-grid voltage| 500 500 500 500 500 500 volts
Control grid bias —1{10 | —110 | —165 | —I65 | —I165 | —I165 to
—220 | —220 volts
Carrier output 400 400 600 580 1,000 850 watts
Anode dissipation 800 800 300 295 500 400 watts
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—Srandard Valves—

4279-A

4279-A VALVE

TRIODE.

SPECIFICATION.
Cathode.

Thoriated Tungsten filament.
Constant voltage type.

Dimensions.

Overall length

21}" (54 cms.)
Maximum diameter

6" (152 cms.)

Net weight 3% Ibs. (1,500 gms.)
Constants.

Filament voltage 10 volts

Nominal filament current 21 amps.

Total emission 8 amps.
*Impedance 2,000 ohms
*Amplification factor 10

Grid-anode capacity 18 uuF.

Anode-filament capacity 7 puF.

Grid—filament capacity I5 puF.

* at anode current of 300 mA.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage

Maximum direct anode current

Maximum anode dissipation

Maximum direct grid current

Maximum frequency for above ratings
Maximum anode voltage for frequency of 40 Mc.

Valve
FILAMENT
) ; TERMINALS
- R S / 3/8" DIAM.
! 78"
S
|
\ PLATE
TERMINALS
. 3/8" DIAM.
6%
2%
(MAX.)
| GRID
1 ¥ U™ TERMINAL
3/8"DIAM.
s max—{% |-
3,000 volts
0-800 amps.
1,200 watts
100 mA.
20 Mec.
1,500 volts
V.4279-A.1
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TYPICAL OPERATING CONDITIONS.

Class A A.F. Amp. and Mod.

Direct anode voltage 2,500 2,000 volts
Grid bias —I170 —110  volts
Direct anode current 0-300 0-375  amps.
Anode dissipation 750 750  watts
Load impedance 4,500 2,000 ohms
Undistorted output 155 85 watts
i
Class B A.F. Amp. and Mod.

For balanced

2 valve circuit

Direct anode voltage 2,500 2,000 volts
Grid bias —200 —I150 volts
Direct anode current per valve—zero signal 0-150 0-110  amps.
Anode current per valve—maximum signal 0-800 0-800 amps.
Anode dissipation 900 720  watts
Load resistance—anode to anode 2,800 2,240 ohms
Maximum output—2 valves 2,200 1,760  watts
RADIO FREQUENCY OPERATION.
Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 3,000 2,500 2,250 1,750 3,000 2,500 volts
Direct anode current 0600 | 0720 | 0-600 | 0-700 | 0-800 | 0-800 amps.
Grid bias —325 | —275 | —450 | —360 | —500 | —400 to
—650 | —540 volts
Carrier output 600 600 900 830 1,600 1,300 watts
Anode dissipation 1,200 1,200 450 395 800 700 watts
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—Srandard Valves— V-

These curves are taken with A.C. filament heating, grid and anode voltages
being referred to the centre point of the filament.
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—Sranndard Valves— "

4282-B, 4282-BZ VALVES

TETRODES.

SPECIFICATION.
Cathode.

Thoriated Tungsten filament.
Constant voltage type.

Base.

4282-B American medium 4-pin. Anode con-
nected to top cap.

4282-BZ—Special 4-pin low loss. Anode con-
nected to top cap.

Dimensions. 4282-B 4282-BZ
Overall length 642" (17-7 cms.) 6" (152 cms.)
M i " ”
dl:’;g’tg:‘ 25" (62 cms.) 27" (62 cms.)

Net weight 0-21bs. (90 gms.) 0-3 Ibs. (140 gms.)

Constants.
Filament voltage 10 volts
Nominal filament current 3 amps.
Total emission 1-25 amps.

*|mpedance 70,000 ohms

*Amplification factor 100
Control grid—anode capacity 0-2 uuF.
Input capacity 12-2 puF.
Output capacity 6-8 puF.

* at Vp = 1,000 volts, Vgz = 150 volts,
Ip =70 mA.

3=

4282-BZ

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage

Maximum direct anode current

Maximum anode dissipation

Maximum direct grid current

Maximum screen-grid voltage

Maximum screen-grid dissipation

Maximum frequency for above ratings
Maximum anode voltage for frequency of 60 Mc.

1,000 volts
0-100 amps.
70 watts
0-050 amps.
250 volts
5 watts
30 Mc.

500 volts

V.4282-BBZ.1
Nov. 1937
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TYPICAL OPERATING CONDITIONS.

RADIO FREQUENCY OPERATION.

———— GRID VOLTAGE (Volts)
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Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 1,000 750 750 500 1,000 750 volts
Direct anode current 0-100 0-100 0-100 0-100 | 0-100 | 0-100 amps.
Control grid bias —90 —90 | —I180 | —I180 | —I35 | —I35to
—180 | —I180 volts
Direct screen-grid voltage. 150 150 150 150 150 150 volts
Carrier output 33 25 50 33 67 50 watts
Anode dissipation 67 50 27 17 33 25 watts
@
3 SCREEN VOLTS 7200 150 11100
E TTIT
= LT A
= 100} 4 4
s "] PLATE VOLTS 1000 / 4 4
= A £-
~ 1] PLATE VOLTS 500 -—-=~~-~-
- / yy 7
z
) z L/ 2z
% / :
=) s #
© 50 LA 7
yod 7
@ AT
' Y
o &
a " , L4
V. I,’ ‘,
mZWBTe £
Tl
-100 =50 0 +50




4282-B Valve

—Srandard Valves— Vi

LTITTYTTATRTTIT LI 04T |||-“5°’ - T
CONTROL GRID VOLTS - 20 a2/
90| = —— PLATE CURRENT
. —~—— S5CREEN CURRENT
N 20 111
T » -1

Lo/ [1TTT -
% - H z
Z o 2 Ir
o
=z
‘E n {150 -1 [771
m A

* \ —
g M =i H
© 30

Z e AT

‘I‘—J?IIJ vl L ! %0

N ana Y
;.g 0P 8

2oata s
10 - S=au +
N - o e Y :-

0 100 200 300 400 300 600 700 800 900 1000 1100 1200 1300 1400

PLATE VOLTAGE (VOLTS)

SCREEN VOLTS 200 ERRRESEEE
99* O, -t 1
. H ssss
————— PLATE CURRENT
————-SCREEN CURRENT
-20 LM
mEO=E
— ma— SSa
£ Hls o i
= oA a
=
Z H P
EH AR T
o, i H MR
o 4 T
& -
D .
(8] 174 an
Ly E easd
= T
E"J \% N o 11
<B 20 u =
a3 Fedd s
b - M =
100 200 300 400 500 € 700 800 900 1000 1100 szo0 DX Tans
PLATE VOLTAGE. (VOLTS)
V.4282-BBZ.2

Nov. 1937



PRINTED IN
ENGLAND




4300-A

—Srandard Valves—

4300-A VALVE

TRIODE.
SPECIFICATION.
Cathode.
Oxide coated filament. 2Hemax.
Constant voltage type.
Base. ‘ V l
American medium 4-pin bayonet. '
Dimensions.
Maximum overall length 61" (16-5 cms.)
Maximum diameter 2%" (59 cms.) o
Net weight 0-15 Ibs (70 gms.)
Constants.
Filament voltage 5-0 volts b
Nominal filament current [-2 amps. L
*Amplification factor 39 S l U
*|mpedance 720 ohms ¥ ——"
*Mutual conductance 54 mA. per volit )
Grid—anode capacity I5 puF. : A
oo
Grid-filament capacity 9 puF. o o
Anode-filament capacity  4-3 puF. F e
* at Vp = 300 volts, Vg1 = —-61-5 volts,

LIMITING CONDITIONS FOR SAFE OPERATION.
Maximum anode voltage 450 volts
Maximum anode dissipation 40 watts
Maximum anode current of average valve for fixed grid bias 70 mA.
Maximum anode current for manually adjusted grid bias or

self-biasing circuit 100 mA.
V.4300-A.1
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ranndar arves
TYPICAL OPERATING CONDITIONS.
Anode Grid Anode Load Power Second
voltage bias current resistance output harmonic
volts volts milliamperes ohms watts db
200 —42 30 2,000 30 20
200 —39 40 2,500 2:6 26
200 —37 50 2,500 2-5 30
250 —55 30 2,000 49 18
250 —55 30 4,500 32 27
250 —52 40 3,000 4-0 26
250 —50 50 2,500 44 26
250 —48 60 2,000 47 26
250 —48 60 2,700 4-1 30
250 —45 80 1,500 50 26
300 —65 40 2,500 67 20
300 —63 50 2,000 72 21
300 —63 50 3,000 61 26
300 —6l 60 2,400 6-6 26
300 —6l 60 3,400 56 30
300 —58 80 1,700 75 26
350 —76 50 3,600 7-8 26
350 —76 50 5,000 6-2 30
350 —74 60 2,000 10-2 21
350 —74 60 3,000 8-3 26
350 —74 60 4,000 70 30
350 —71 80 2,200 9-6 26
400 —91 40 5,000 8-4 26
400 —89 50 3,000 1i-5 21
400 —89 50 4,000 9-4 25
400 —87 60 3,500 10-5 26
400 —87 60 5,000 83 30
400 —84 80 2,500 12-5 25
*450 —I104 40 6,000 9-5 26
*450 —102 50 5,000 10-7 27
*450 —102 50 6,500 9-0 30
*450 —100 60 4,000 12:5 26
*450 —100 60 5,500 10-1 30
*450 —97 80 2,000 17-8 2i
*450 —97 80 3,000 14-6 26
*450 —97 80 4,500 -5 3!
* Maximum operating conditions.
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4304-B AND 4304-BB VALVES

TRIODES. 2520 DIAM,

SPECIFICATION. F& T

Cathode.
Thoriated Tungsten filament.
Constant voltage type. 656 max.

Base.
4304-B-—American medium 4-pin bayonet
4304-BB—Standard British 4-pin.

Control grid and anode brought out
separately at top of bulb.

Dimensions. 4304-B 4304-BB 2%
Overall length 63" (17-5cms.) 63" (17-5cms.) r

Diameter 275" (62cms.)  2}" (6-4cms.) R
Net weight 0-151bs.(70gms.) 0-151bs.(70 gms.)

o

Constants. 16 MAX.

Filament voltage 7-5 volts
Nominal filament current 3-25 amps.
Total emission | amp. 111 S 3
Amplification factor 11
Impedance 5,500 ohms i
Grid-anode capacity 2-5 nuF. '?Ef‘ i
Anode—filament capacity 0-7 upF. vy
Grid-filament capacity 2:0 pupF. 43;);_33

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 1,250 volts
Maximum direct anode current 0-100 amps.
Maximum anode dissipation 50 watts
Maximum direct grid current 0-025 amps.
Maximum frequency for above ratings 100 Mc.
Maximum anode voltage for frequency of 300 Mc. 750 volts
V.4304-B.1
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TYPICAL OPERATING CONDITIONS.
RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 1,250 1,000 1,000 750 1,250 1,000 volts
Grid bias —110 —85 | —I180 | —I35 | —180 | —135 to
—225 | —I80 volts
Direct anode current 0-060 | 0060 | 0-100 | 0-100 | 0-f00 | 0-100 amps.
Carrier output 25 20 65 50 85 65 watts
Anode dissipation 50 40 35 25 40 35 watts

Uitra High Frequency Operation.

For frequencies above 100 megacycles, the maximum plate voltage must be

reduced as follows :—

Frequency 100 150 200
Anode Voltage :—

Class B Amplifier 1,250 1,125 1,000
Class C Oscillator or
Amplifier—unmodulated 1,250 1,125 1,000
Class C Oscillator or

Amplifier—anode

modulated 1,000 900 800

250

875

875

700

300

megacycles.

750 volts

750

600

volts

volts

Nominal power obtainable in a load for Class C unmodulated operation

is approximately as follows :—

Frequency 100 200
Anode voltage 1,250 1,000
Power output 60 35
Efficiency 48 35

Limit of oscillation, approximately 400 Mec.

PRINTED IN
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4305-A VALVE

TETRODE.
SPECIFICATION.
Cathode.
Thoriated tungsten filament.
Constant voltage type. — —
Base.

American medium 4-pin. Screen, anode and
filament centre connections made to
tungsten rods brought out separately
through top of bulb.

Dimensions.
Max. overall length 74" (19-3 cms.) 7%e MaX
Max. Diameter 28" (61 cms.)
Net weight 0-2 Ibs. (90 gms.)
Constants.
Filament voltage 10 volts
Nominal filament current  3-1 amps.
* Amplification factor 56 %
*|mpedance 40,000 ohms +—
*Mutual conductance -4 mA. per volt
Total emission I amp.
Grid-anode capacity 0-14 puF.
Input capacity 10-5 puF. LANK
Output capacity 5-4 uuF.

* at Vp == 1,000 volts, Ip = 60 mA.
LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 1,000 volts
Maximum direct anode current 0-125 amps.
Maximum anode dissipation 60 watts
Maximum screen-grid voltage 200 volts
Maximum screen-grid dissipation 6 watts
Maximum direct grid current 0-040 amps.
Maximum frequency for above ratings 50 Mc.

Maximum anode voltage for frequency of 100 Mc. 500 volts

V.4305-A.!
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TYPICAL OPERATING CONDITIONS.
RADIO FREQUENCY OPERATION.

PRINTED IN
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PLATE , VOLTAGE.(VOLTS)

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 1,000 750 800 500 1,000 750 volts
Control grid bias —I35 | —100 | —270 | —200 | —200 | —I50 to
—270 | —200 volts
Direct screen-grid voltage, 200 150 200 200 200 200 volts
Direct anode current 90 120 125 125 125 125 mA.
Anode dissipation 60 60 30 30 40 29 watts
Carrier output 30 30 70 4?2 85 65 watts
These curves are taken at :—Vg = 10-0 volts D.C. Vg, = 200 volts.
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4307-A AND -AF VALVES

PENTODES.

The 4307-AF Valve is identical to the 4307-A Valve and the -F code indicates
that the valve has passed special tests for use in Standard Aircraft Radio.

SPECIFICATION.

Cathode.
Oxide coated filament.
Constant voltage type. A

Base.
American medium 5-pin.
Anode connected to top cap type B.

"
2!/5 MAX,

Dimensions.
Max. overall length 6" (153 cms.)
Max. Diameter 21" (54 cms.)
Net weight 0-16 Ibs. (75 gms.)
Constants.
Filament voltage 5-5 volts
Nominal filament current -0 amps.
Grid-anode capacity 0-55 uuF.
Input capacity 15 puF.
Output capacity 12 puF.

"
\ © MaAX.

LIMITING CONDITIONS FOR SAFE OPERATION.

Class C Class B or
Class A Amplifier | Suppressor Mod-
Amplifier or ulated Class C
Oscillator Amplifier
Maximum direct anode voltage 500 500 500 volts
Maximum direct screen-grid voltage 300 250 250 volts
Maximum direct anode current 60 60 45 mA.
Maximum direct screen-grid current 25 25 25 mA.
Maximum direct control-grid current — 7 7 mA.
Maximum anode dissipation 15 15 I5 watts
Maximum screen-grid dissipation 6 6 6 watts
Maximum instantaneous control-grid
voltage on positive swing of input —_ +30 +30 volts
V.4307-A.1
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TYPICAL OPERATING CONDITIONS.
Screen Sup- Control Screen Load |Maximum|Maximum
Anode Grid | pressor grid Anode grid resist- power | second
voltage | voltage | voltage bias current | current ance output | harmonic
volts volts volts volts mA. mA. ohms watts db
200 200 0 —I5 365 3-4 4,000 29 23-5
250 250 0 —20 50 4-0 4,000 57 24
300 *300 0 —30 43 2-6 4,500 9-1 24
* Maximum operating condition.
Class C Telephony.
Suppressor modulated R.F. Amp.
Direct anode voltage 500 volts
Direct screen-grid voltage (approx.) 200 volts
Screen-grid circuit resistance 14,000 ohms
Total control-grid bias (approx.) —35 volts
Control-grid circuit resistance 10,000 ohms
Fixed control-grid bias —20 volts
—50 volts

Suppressor-grid bias

R-F control-grid voltage
Direct anode current
Direct screen-grid current

50 peak volts

40
20

milliamperes
milliamperes

Direct control-grid current 1-5 milliamperes
A-F suppressor-grid voltage 50 peak volts
Effective load resistance 4,000 ohms
Carrier power output 6 watts
Power output on A-F peaks 24 watts
Class C Telegraphy

Osc. or RF amp. unmodulated.
Direct anode voltage 500 500 volts
Direct screen-grid voltage (approx) 250 250 volts
Screen-grid circuit resistance 20,000 20,000 ohms
Total control-grid bias (approx) —35 —35 volts
Control-grid circuit resistance 10,000 10,000 ohms
Fixed control-grid bias ~20 —20 volts
Suppressor-grid bias 0 0 volts
R-F control-grid voltage 50 50 peak volts
Direct anode-current 45 60 mA.
Direct screen-grid current 12 13 mA.
Direct control-grid current 1-3 1-4 mA.
A-F suppressor-grid voltage 0 0 peak volts
Effective load resistance 6,500 5,000 ohms
Carrier power output 15 20 watts
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High Frequency Ratings

40 megacycles | 70 megacycles

Maximum direct anode voltage 500 300 volts
Maximum direct anode current—
For class C telegraphy (intermittent) 60 45 mA.
For all other classes of service 45 45 mA.
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4308-B VALVE

TRIODE.
SPECIFICATION.
Cathode.
Thoriated tungsten filament. T
Constant voltage type. / %
Base.
Extra large 4-pin bayonet. 59 35
Dimensions.
Overall length 133" (347 cms.)
Maximum diameter 3% (92 cms.)
Net weight 1-6 Ibs. (725 gms.)
—
r———3'42 — .
Constants. 1A 266
Filament voltage 14 volts 92" U L
Nominal filament current 6 amps. T S
Total emission 4 amps. —~ =8 Dia.
*Amplification factor 8 FLANE OF
*Impedance 1,070 ohms.
*Mutual conductance 7-5 mA. per volt
Grid-anode capacity [7-4 puF.
Grid—filament capacity 13-6 puF.

Anode—filament capacity 9-3 uuF.

* at Vp = 1,500 volts, Vg = —150 volts.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 2,250 volts
Maximum direct anode current 325 mA.

Maximum direct grid current 75 mA.

Maximum anode dissipation 250 watts
Maximum frequency for above ratings -5 Mc.

Maximum anode voltage for frequency of 4-5 Mc. 750 volts

Tentative data Poage

Sept. 1938
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TYPICAL OPERATING CONDITIONS.

Class A
AF. Amp or Mod.

Direct anode voltage 1,500 1,000 volts
Grid bias —155 —380 volts
Direct anode current 135 210 mA.

Load impedance 13,000 3,000 ohms
Undistorted output 50 35 watts

Class B. A.F. Amp or Mod.
For balanced 2 valve circuit.

Direct anode voltage 1,750 1,500 volts
Grid bias —215 —180 volts
Direct anode current per valve—Zero signal 30 25 mA.
Maximum signal 300 300 mA.
Anode dissipation 240 210 watts
Load resistance—anode to anode 5,200 4,280 watts
Power output—2 valves 575 475 watts
Recommended power for driving stage 35 35 watts

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
carrier anode Unmodulated
applied to grid modulated
Direct anode voltage 1,750 1,500 1,250 1,000 1,750 1500 volts
Direct anode current 215 250 300 300 300 300 mA.
Grid bias —230 —200 —320 —260 |—345—300 to
—460 —400 volts
Anode dissipation 250 250 125 100 175 150 watts
Carrier output 125 125 250 200 350 300 watts
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4316-A VALVE

TRIODE.

SPECIFICATION.
Cathode.

Thoriated Tungsten filament.
Constant voltage type.

Mounting.

The grid, anode and filament leads are tung-
sten rods projecting from a flat face of the
bulb. The valve may be supported by
these leads providing flexibility is main-
tained so that no glass strains are
produced. Itis recommended that small
brass or copper sleeves equipped with
set screws be used for connectors.
Soldering direct to the rods should not
be attempted.

Dimensions.
Overall length 28" (7-1 cms.)
Diameter 241" (6-8 cms.)
Net weight 0-12 Ibs. (55 gms.)

Constants.
Filament voltage 2 volts
Nominal filament current  3-65 amps.
Amplification factor 65
Impedance 2,700 ohms
Mutual conductance 2-4 mA.pervolt
Grid-anode capacity -6 uuF.
Anode-filament capacity 0-8 puF.
Grid-filament capacity -2 upF.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage 450 volts
Maximum direct anode current 0-080 amps.
Maximum direct grid current 0-012 amps.
Maximum anode dissipation 30 watts
V.4316-A.1
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TYPICAL OPERATING CONDITIONS.

Class C Class C
Telephony Telegraphy
Subject to
anode Unmodulated
modulation
Direct anode voltage 400 450 volts
Direct anode current 80 80 mA.
Direct grid current 12 12 mA.
Carrier output 65 7:5 watts

Ultra High Frequency Operation.

When the 4316-A valve is used at frequencies above 300 megacycles,
several precautions must be observed in the circuit design in order to obtain
good efficiency. It is necessary to provide tuning in the filament to ground
circuit. The use of adjustable concentric lines of approximately § wavelength
for each filament lead is probably the most satisfactory method. It is also
desirable to avoid the use of dielectric material as much as possible and to
confine that which is necessary for mounting circuit elements to points of low
r.f. voltage. The grid and anode supply leads should be connected at nodal
points if possible. A schematic of an oscillator circuit which will function at
frequencies as high as 600 megacycles is shown. For operation at 500 mega-
cycles, the area enclosed by the circuit A should be about 1} square inches
outside of the valve envelope and the capacity about |-75 mmF. It is important
that a reference ground such as a sheet of copper underneath the circuit, or a
copper box enclosing the circuit be used and that by-passes be made directly
to this ground with as short leads as possible.

When the circuit is operated initially, the following procedure should be
observed.

Place a 1,000 ohm resistor in series with the anode supply source. Apply
2:0 volts to the filament and with the grid leak set at 15,000 ohms apply anode
voltage and adjust the filament tuning for greatest amplitude of oscillation as
evidenced by the highest grid current. However, the grid current should not
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be allowed to exceed 12 milliamperes. Measure the wavelength and adjust
the tuning condenser, correcting the filament tuning at the same time, until
the circuit oscillates at the desired wavelength. Couple the load inductively,
remove the 100 ohm resistor from the anode supply, and adjust the filament
tuning and grid leak for best output at rated input of 80 milliamperes. The
load coupling and filament tuning will both be found fairly critical for best
efficiency.

The following table indicates the nominal output obtainable from a 4316-A
valve as an unmodulated oscillator with an input of 400 volts and 80 milli-
amperes d.c.

Frequency—Mc. Power Output— watts
300 85
400 8-0
500 65
600 4.0
750 Limit of oscillation.

[
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—Srandard Valves—

4328-A
Valve

4328-A VALVE

PENTODE.

SPECIFICATION.

Cathode.
Indirectly heated oxide coated.
Constant current type.

Base.
American small 6-pin.
Control grid connected to top cap type B.
The cathode should preferably be con-
nected to the heater. If voltage must be
applied between cathode and heater it
should not exceed 150 volts.

Dimensions.
Maximum overall length 4-9” (12-5 cms.)
Maximum diameter 1.52” (3-8 cms.)

Net weight 0-11 db (50 gms.)
Constants.

Nominal heater voltage 7-5 volts

Heater current 0-425 amps.

*Mutual conductance 1-9 mA. per volt

Inter-electrode Capacities.

Control grid to anode 0-025 puF.

Suppressor grid to anode 12:5 uuF.

Anode to heater, cathode
and screen grid

Control grid to suppressor
grid 1-8 puF.

Control grid to heater,
cathode and screen grid

Suppressor grid to heater,
cathode and screen grid 75 ppuF.

*Vp = 250v.vVgg = |58gv. Vgs = 0,
g1 = —5-5v.

22 uuF.

4.0 uuF.

LIMITING CONDITIONS FOR SAFE OPERATION.

Maximum direct anode voltage
Maximum direct screen voltage
Maximum cathode current

(screen current - anode current).
Maximum screen current

.9 MAX.
kX0
i
G3

Ge
A

H

250 volts

180 volts

10 mA.

2:-5 mA.

Note :— When this valve is used in series with other valves of a different
type, protection should be provided for the heaters at the moment

of switching on.
Ballast Lamps are available.

Tentative data.

For this purpose the 4120-AA and 4121-AA

V.4328-A.1
Sept. 1938
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—Srandard Valves— "
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Tentative data V.4328-A.2
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—Srandard Valves— "

4328.A VALVE

Vi = 7-5 VOLTD cuav: LOAD RESISTANCE
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INPUT IN PEAK VOLTO V.A28A3
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from JEDEC release #3135, Feb. 6, 1961

S.T.G. Valves

TECHNICAL DATA

Ref. : Y330/1E
BACKWARD-WAVE OSCILLATOR

Type: 7747

The 7747 is a packaged backward wave oscillator with integral focusing
solenoid and is designed for voltage tunable oscillator service over the
frequency range 26.5 to 40 Gc/s with a minimum power output of 10 mW.

ELECTRICAL DATA

Cathode
Indirectly heated, oxide coated
Heater voltage 6.3 v
Heater current {nominal) 0.3 A
Heater warm up time 120 sec

Characteristics

Frequency, electronically tunable
over the range
Line voltage for tuning over
the frequency band 700 to 3000 v
Minimum power output over the frequency band 10 mw

26.5to 40 Ge/s

Maximum Ratings (absolute values)

Maximum anode voltage 700 v
Maximum anode current 2 mA
Maximum line voltage 3200 v
Maximum line current 13 mA
Maximum line dissipation 42 w
Maximum cathode current 13 mA
Typical Operating Conditions
Frequency 26.5 30 35 40 kMc/s
lst anode voltage 350 350 350 350 v
lst anode current 0.25 0.25 0.25 0.25 mA
* Line voltage 800 1000 1600 2700 v
Cathode current 10 10 10 10.5 mA
+ Power output 15 25 40 50 mWw

* This tube is normally operated with the line earthed and the cathode
at a negative potential,

+ The actual power output will vary above or below the values shown
but will not be less than 10 mW and there will be no '"dead-spots".

October, 1960 Y330/1E-1

Srandard Telephorres and Cables Lirired
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Focusing

Solenoid current 9 A
Solenoid voltage (d.c. nominal) 24 \'
Field strength (nominal) 850 oersteds

MECHANICAIL DATA

Power input connections Flying Leads
R.F. output connector Waveguide 22

Flange type 2830018
Solenoid plug connector. Inter Services Catalogue No. 2560050
Envelope Metal
Maximum overall length 12 inches
Maximum overall diameter 6 inches
Weight 10 1b
Mounting position Any
Cooling Forced Air Cooled

20 cu.ft./min at a Standard Water
Gauge pressure of 0.5 inch.

OPERATING NOTES

With a line voltage of 700V, a cathode current of 10 mA is obtained by
adjustment of the first anode voltage, the latter then being kept constant
as the valve is tuned by variation of the line voltage. Under these conditions,
the cathode current will rise to about 11.5mA with the line voltage increased
to 3000V,

The V.5, W.R. of the load connected to the valve should not exceed 2 : 1 if
large power variations due to excessive standing wave ratios are to be avoided.

The resistance of the solenoid will increase by about 25% between ambient
and normal operating temperature and this should be allowed for in designing
the power supply. If the solenoid voltage remains constant, then the valve will
operate satisfactorily over the range of solenoid current created by the change
in solenoid temperature.

In the event of solenoid power supply failure, the first anode voltage of the
valve must be reduced to zero immediately.

Should the cooling air supply fail then the first anode voltage must be re-
duced to zero and the solenoid supply switched off.

If these precautions are not taken, damage to the valve and/or the solenoid
will result.

October, 1960 Y330/1E-2

Printed in England by Standard Telephones and Cables Limited.



VALVE DIVISION

(PAIGNTON)

7747 OUTLINE

2 PIN PLUG INTER
SERVICE CAT. NO:
2560050

W/G COUPLING INTER SERVICE
CAT. NO. 7830018

L
A
H—F T V—
e U CONNEXIONS
— A — COLOUR MARKER  ELECTRODE
J K " YELLOW HEATER CATHODE
—~ BROWN HEATER
BLUE IST. ANODE
T+ S RED LINE
‘ w 2-PIN PLUG
A] MAGNET SUPPLY
Y B | PIN 'A'TO BE EARTHED
1= = EE:
g,, AM REF SH/25
$ Y- & ' CLG 2BA
P . ELONGATED —t |
FIXING HOLES DIA—2BA CLG. R
* B_EHB_‘[E}_:-O/A HEIGHT INCLUDING SCREWS & BAND ELONGATION
+ TES:-§¢ OF SOCKET WILL BE WITHIN * 1/4” FROM ¢
= TOF SHELL IN THIS PLANE.
NOTE:- BASIC DIMENSIONS ARE INCHES
DIM | MILLIMETRES INCHES DIM MILLIMETRES INCHES
[ A 2477 MAX 93/4 MAX L 88-9%6-4 31 * /4
B 95-3+1-6 33/4%1/16 M | 12716 172+ V16
C 152 -4 MAX 6 MAX N 21-4+0-8 2732+ 1]332
D 136 -5 DIAMAX | 538 DiAMAX] P 41-3%1-6 “13/8¥ 1]i6
t 120 - 62013 43/4 £ 0-005 Q 44-4%1- 6 13/4 £ /16
F 76 - 2 DIA MAX 3"  DIAMAX | R 5-2 i/8
G 33 3DIA*0-8] 15716 DIAt!/32] S | 12-7%0-8 72 *1/32 ]
H 6-4%|-6 /a2 )16 T 19-1%1-6 3/4 + 1/}
J 38- | APPROX LT/2 APPROX | U | 228-6 MIN 9 MIN
K 68 316 20716116 Vv i133-4%0-8 Si/4+ 1/32

Srandard Telephones and Cables Limired



Ballast Lamps

In telephone and other equipment it is often essential that the
current in a circuit should remain substantially constant notwith-
standing voltage fluctuations. A Ballast Lamp may be used to supply
this constant current.

The types listed below are mainly for use in the filament circuit
of telephone repeater valves.

The B1C/1E is a special version of the 4003A type mounted
between clips for use in mobile equipment.

The 4006 series are equivalent to the G.P.O.1 and 1S Resistance
Barretters.

Current Voltage
Reference Code A) v)
B1B/1E 4006A 0.080 11 max.
B1B/2E 40068 0.095to 0.105| 40

B1C/1E B1C/1E (CV433) 0.88 to 1.07 | 3t
*B2B/2C 4004B (CV2329) 0.23 t0 0.27 | 3t
*B4B/1C 4120AA (CV536) 0.37 to 049 | 5.5t0 12
*B8B/1C 4121AB 0.76 to 0.96 | 55

*The socket code is 4012B for these types.

February 1956 Ballast Lamps—1
© 1956 Standard Telephones and Cables Limited



Ballast Lamps

A
FILAMENT
MEDIUM EDISON
SCREW BASE.
FILAMENT
TYPE DiM. MILLIMETRES INCHES
4004B A 104.8 MAX. 44 MAX.
4120AA
4121AB B 31.8 MAX. 13 MAX.

NOTE: BASIC FIGURES ARE INCHES

February 1956 Ballast Lamps—2



Ballast Lamps

B
D —wnd
(CONTACT LENGTH)
BIC/IE ¢ A
E
(CONTACT LENGTH)
D —ony
DiM Mu%mmsns INCHES
A -6 MAX. 33/32 MAX.
B8 2272 MAX. 7/ MAX.
c 40.5 MAX. 1.95 MAX.
44.5 MIN. .75 MIN.
o 4.8 MAX O.58MAX.
13.8 MIN. 0.54MIN.
E 10.7 _MiN. 2764 MIN.

NOTE:--BASIC FIGURES ARE INCHES.
November 1951 Ballast Lamps—3



Ballast Lamps

-.—B—a-l

-~ G

=</

TYPE

SCREW (No.4BAx 4 »Zi}%)
4006A&AS| COUNTER SUNK HEAD

>

40068 CHEESE HEAD
T BASING ARRANGEMENT.
fett— D —ond TAG No ELECTRODE
¢ 184 FILAMENT
‘ [1—‘!“’ 283 FILAMENT
f e
1 4
2 3
DIM [MILLIMETRES INCHES
A [85-5 MAX 3-37 MAX
B | 26:1 MAX 1:03 MAX
C | 26-0 NOM 1-025 NOM
D [23-5 NOM 0-926 NOM

NOTE:~ BASIC FIGURES ARE INCHES.

November 1951 Ballast Lamps—4



Ref.: C6SS/1B
Monitor Cathode Ray  C6SS/1G

Tubes
Codes: VLS492AB
VLS492AG
CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 2 \'
Nominal current 1.8 A

DIRECT INTERELECTRODE CAPACITANCES.

X, plate to X, plate 0.8 pF
Y, plate to Y, plate 4.3 pF
X, plate to all other electrodes 6.6 pF
Y, plate to all other electrodes 6.0 pF
Control grid to all other electrodes 8.5 pF
CHARACTERISTICS.
Screen colourf\/l's‘wZAB Blue
LVLS492AG Green
Focussing method Electrostatic
Deflection method Electrostatic
Sensivity, (where Va, = Second anode voltage)
X plates 110 mm/V
Va,
Y plates 120 mm/V
Va,
DIMENSIONS.
Maximum overall length 171.5 mm
Maximum seated height 157.2 mm<—
Maximum bulb diameter 41.3 mm
Useful screen diameter, approx. 32 mm
Base Medium shell octal
Net weight 100 g
TYPICAL OPERATING CONDITIONS.
Second anode voltage 500 1000 \
First anode voltage 100 200 A
Grid voltage Oto—5 —5to—10 v

NOTE.—The key way in the base is at 45° to the plane of the
deflector plates.

C655/1B—1
September 1954 C65S/1G—1
© 1956 Standard Telephones and Cables Limited



Ref.:

CéSS/1B Monitor Cathode Ray
C6SS/1G Tubes
Codes: VLS492AB
VLS492AG
p——— l!___.1
T — 4 5
3 ®o® [
©Q©
2 (QDCF) 7
8
BASING
L | HEATER & CATHODE
2 X1 PLATE
A 3 Y2 PLATE & ANODE 2
4 Y. PLATE
S X2 PLATE
6 ANODE:
7 GRID
8 HEATER
\
l———MEDIUM SHELL
\UU]I OCTAL
IM [MILLIMETRE S INCHE S
A Hi7T1-5MAX: 6§34 MAX:
B | 41-3 MAX. |137g MAX:
L [157- 2 MAX. |6 3qg MAX:
NOTE- BASIC DIMENSIONS ARE INCHES
CéSS/1B—2

September 1954

C655/1G—2



C10sS/1B

L3
High Vacuum  (40%AB)
Cathode Ray Tube Cl10SS/IG
2%’.%2?1.3) ciossiie; (4096AG)
Blue Trace Green Trace
CATHODE.
Indirectly-heated oxide-coated
Voltage 2 A%
Nominal heater current 1.7 A
DIRECT INTER-ELECTRODE CAPACITIES.
X, to X, 0.8 pF
Y, to Y, 43 pF
X, to all other electrodes 6.6 pF
Y, to all other electrodes 6.0 pF
Control electrode to all others 8.5 pF
CONSTANTS.
Second anode voltage 800—2,000 A
First anode voltage ith of 2nd anode v
approx.
Control electrode bias 0 to —25 A
Cut off voltage at Va, 2,000V —35 to —45 \
Maximum current to Va, 300 uA
Sensitivity at Va, 2,000V Sx 0.13 mm./V
Sy 0.135 mm.jV
Sensitivity at Va, 1,000V Sx 0.26 mm./V
Sy 0.27 mm.[V
Screen diameter 2.5 in.
DIMENSIONS.
Maximum overall length 273 mm.
Maximum diameter 79 mm.
Base International octal
Net weight 215 g.
TYPICAL OPERATION.
Second anode voltage 2,000 1,000 V
First anode voltage 240 120 vV
Grid bias —15 to —25 0to—I0V

March 1946 C10sS/1B-G—1



Cl0Ss/1B
49 AB)  High Yacuum

Cl0SS/1G Cathode Ray Tube

4
(4096AG) &%é:,.a, (cros8iiey
Blue Trace Grean Trace

.

-

273mm. MAX.

PY & 2ND. ANODE ]

BOTTOM.
.TOP.
PX.TOP, | ST. ANOOE
HEATER & CATHODE. GRID,

HEATER.
March 1946 C10SS/1B-G—2



Ref.: C10SS/2G
Cathode Ray Tube

Code: C1058S/2G (CV2794)

The C105S/2G is an improved *“ wire in '’ version of the 4096AG
Cathode Ray Tube which is now obsolete.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 2 v
Nominal current 1.7 A

DIRECT INTERELECTRODE CAPACITANCES.
X, plate to X, plate 7. pF

Y, plate to Y, plate 0.7 pF

X, plate to all other electrodes 3.6 pF

Y, plate to all other electrodes 37 pF

Control grid to all other electrodes 3.8 pF
CHARACTERISTICS.

Screen colour Green

Screen persistance Medium

Focussing method Electrostatic

Deflection method Electrostatic

Sensitivity, approx. 140 mm/V

Va,

Cut off voltage (at Va, 1 kV) 36 v

Maximum first anode current 300 nA
DIMENSIONS.

Maximum overall length 180 mm

Maximum overall diameter 70 mm

Maximum neck diameter 40 mm

Useful screen diameter, approx. 60 mm

Base B10A/A

Net weight 97 g
TYPICAL OPERATING CONDITIONS.

Second anode voltage 0.8 to 2.0 kv

First anode voltage 4 of Va, voltage

Control grid bias 0to —30 v

NOTE.—The locating notch on the base is in line with the plane
of the plates.

September 1956 C10SS/2G—1
© 1956 Standard Telephones and Cables Limited



Ref.: C10S8S/2G

Cathode Ray Tube

Code: C10SS/2G (CV2794)

B10A/A BASE

BASING

HEATER
Yi PLATE
ANODOE2
XIPLATE
CATHODE
CRID
Y2PLATE
ANODE )
X2PLATE
HEATER

Awn-—

oo(!)\IOUI

DIM.| MILLIMETRES INCHES
180 MAX 7.1 MAX.
70.0 MAX. 2.76 MAX.
71.4 MAX. 21316 MAX,
40.0 MAX. 1.58 MAX.

110 APPROX. | 432 APPROX.
36.5 NOM. 1716 NOM.

NOTE:~ BASIC FIGURES ARE INCHES

nimlolO| o>

September 1956 C10585/2G—2



Cl16GS/2B

Gas Focused Cathode (4050AB
R Tub Cl16GS/2
(4050AD
ay fube C16GS /2
(4050AG)
4050AB 4050AD 4050,
(Blue Screen) (Delay Screen) (Green Screen)
CATHODE.
Oxide-coated filament
*Current 0.7 to L. A
Nominal voltage 0.75 v
INTER-ELECTRODE CAPACITIES.
Between either pair of deflecting plates 7.0 pF
Anode to X plates 1.2 pF
Anode to Y plates 2.3 pF
RATING.
Anode voltage 350 to 1,500 \4
Normal anode voltage 500 v
Shield voltage 0 to +50 v
Sensitivity (V = anode voltage) 370 mm./V
v
Effective screen diameter 4 in.
DIMENSIONS.
Maximum overall length 340 mm.
Maximum bulb diameter 118 mm.
Base Standard British 9-pin
Net weight 285 g-

* For maximum life the tube should be operated with just sufficient
filament current to produce a satisfactory trace. Filament current
will rise with life.

The P.x. plates produce horizontal deflection when the tube is
mounted with filament pins at the bottom.

It is recommended that a 2,000 ohm protective resistance should
be included in the shield circuit as well as in the anode circuit.

June 1946 C16GS/2B-D—1



Cl16GS/2B

40s0AB) Gas Focused Cathode
St Ry Tub
g:l6GS/2G ay lube

(4050AG)

4050AD 4050AG
(Blue Scrgen) V(Delay Screen) (Green Screﬁn}
[
H8mmDI A
MAX.
/ 340mm
MAX
4|mmDiA
MAX. —l
5 —_ \
BASING
PY. 6 S.

|

2 PX. 7 PX.

3 BLANK.8 PY.

4 F +, 9 ANODE.
5

June 1946 C16GS/2B-D—2



High Vacuum C2255/18

(4063AB)
Cathode Ray Tube causspB
4063AB 4063YB (4063Y B)
(Blue Screen) {Blue Screen
Y plates terminated
through side of bulb)
CATHODE.
Indirectly-heated oxide-coated
Voltage 2 A4
Nominal heater current 1.9 A

DIRECT INTER-ELECTRODE CAPACITIES.
4063AB  4063YB

X; plate to X, plate 2 2 pF

X, or X, plate to earth 16 16 pF

Y, plate to Y, plate i.1 1.2 pF

Y, or Y4 plate to earth 10 3.5 pF

Grid to earth I8 i8 pF
RATINGS.

Maximum anode voltage 5 kv

Approximate sensitivity where V =
final anode voltage

X plates 600 mm./V
v

Y plates 700 mm./V
v

Conductance of any plate pair less than 0.1 uMho.

Maximum input power to screen 0.0f W/sq. cm.

OPERATING CONDITIONS.

Third anode voltage 5 kv
Second anode voltage (adjust for

focus) 0.27 X Va, v

approx.

First anode voltage 150 v

Grid bias for maximum brilliancy 0 to —5 A

Grid bias for cut off -—-30 v

approx.

Grid base for modulation 30 v

June 1946 C2255/1 & 2B—1



C22S5/1B i
(4063A/B) High Vacuum

cusspB  Cathode Ray Tube
(4063YB) 4063AB 4063YB
(Blue Screen) (Blue Screen

Y plates terminated
through side of bulb)

4063 AB

1
840 M MAR. . J S40mm
=t

P

— I

2%ANODE BLANK
" ANODE o2
HEATER ox2
HEATER
CATHOD I"ANODE
GRID oxI
Dl

June 1946 C2258S/1 & 2B—2



Gas Focused Cathode aosons)

R Tub C28GS/IG
(4050BG)
ay ube C28GS/ID
(4050BD)
50BB 4050BG 4050BD
(Blue Screen) (Green Screen) (Delay Screen)
CATHODE.
Oxide-coated filament
*Current 0.7 to I.I A
Nominal voltage 0.75 A4
INTER-ELECTRODE CAPACITIES.
Between either pair of deflecting plates 7.0 pF
Anode to X plates 1.2 pF
Anode to Y plates 23 pF
RATINGS.
Anode voltage 350 to (,500 A4
Normal anode voltage 500 v
Shield voltage 0 to 450 v
Sensitivity (V= anode voltage) 580 mm./V
v
Effective screen diameter 64 in.
DIMENSIONS.
Maximum overall length 476 mm.
Maximum bulb diameter 185 mm.
Base Standard British 9-pin
Net weight 790 g-

*For maximum life the tube should be operated with just sufficient
filament current to produce a satisfactory trace. Filament current
will rise with life. The Px plates produce horizontal deflection
when the tube is mounted with pins 4and 5 at the bottom.

It is recommended that a 2,000 ohms protective resistance should
be included in the shield circuit as well as in the anode circuit.

June 1946 C28GS/1B-G-D—1}



(%ggggs Gas Focused Cathode

C28GS/IG

(4050BG) Tube
€28GS/ID Ray
(4050BD)
4050BB 4050BG 4050BD
(Blue Screen) (Green Screen) (Delay Screen)

7

\ 478 mw

A6mm
pea

Py (1)

ANOCDE ()

June 1946 C28GS/1B-G-D—2



Ref.: G55/1K

Miniature Cold-Cathode
Voltage-Stabiliser

Code: G55/1K

The G55/1K is a miniature cold-cathode, gas-filled, voltage-
stabiliser for use in industrial and radio equipment where a stable
source of voltage is required. The noteworthy feature of this valve
is the relatively low maintaining voltage of 55 volts.

MECHANICAL DATA

Maximum overall length 66.7 mm
Maximum seated height 60.3 mm
Maximum diameter 19.1 mm
Base B7G
Net weight 8.5 g
Mounting position Unrestricted<-
CHARACTERISTICS
Maximum striking voltage 90 Ve
Maximum stabilising voitage at 30 mA 60 Ve
Minimum stabilising voltage at 2 mA 50 V<«
Nominal stabilising voltage 55 Ve
D.C. operating current 2to 30 mA
Maximum peak current (10 seconds max.) 75 mA
Nominal regulation, 2 to 30 mA 3 v
Maximum regulation, 2 to 30 mA 5 v
Nominal drift in stabilising voltage
(100 to 1000 hours) +1.25 V-
Temperature coefficient, — 20 to - 90°C 12 mV/°C«
Ambient temperature range —55to +90 °C
May 1958 G55/1K—1

© 1958 Standard Telephones and Cables Limited



Ref.: G55/1K

Miniature Cold-Cathode
Voltage-Stabiliser

Code: G55/1K

OPERATING NOTES

This valve is designed and manufactured for use as a stabiliser, to
provide a constant voltage source independent of supply and load
current variations. As such it has a wide current range and low
impedance. In cases where the requirements are not too severe, it
may also be used to provide a voltage reference source, particularly
if steps are taken to maintain constant the current and operating
conditions and to age-in the valve under operational conditions.

Sufficient resistance should always be used in series with the
stabiliser to limit the current through it to the specified operating
range, taking into account fluctuations due to component tolerances,
extremes of supply voltage and load current. The minimum supply
voltage should always exceed the rated maximum striking voltage
to ensure striking initially and during life.

A peak starting current in excess of the maximum D.C. operating
current, as indicated by the valve ratings, is permissible, after which
several minutes operation at normal current may be required
before the stabilising voltage again reaches its normal value. In view
of this general characteristic of voltage stabilisers current variations
should be limited to a low value in circuits where a high degree of
stability is required, as in the case, for example, where the valve is
used as a voltage reference source.

If the valve has been operated consistently at a given D.C. current,
a change in this current value may bring about some initial drift in
the stabiliser characteristics. A similar drift may be experienced
with a new valve, since the particular operating conditions will
probably differ from those applied during manufacture. For those
applications in which such a drift is particularly objectionable, it may
be desirable to operate the stabiliser at the proposed current leve!
for up to 100 hours before using it in circuit.

To stabilise high voltage supplies, two or more stabilisers may be
operated in series across the supply, all but one valve being shunted
by a high resistance to aid striking.

If the associated circuit has a capacitor in shunt with the stabiliser,
it should be limited to 0.1uF, as a larger value may cause oscillation
and thus give unstable regulation.

Operation with reversed polarity will damage this valve.

May 1958 G55/1K—2



Ref.: G55/1K

Miniature Cold-Cathode
Voltage-Stabiliser

Code: G55/1K

SERIES
RESISTOR

TYPE GSS/KK * ot

t

REGULATED VOLTAGE
SUPPLY TO LOAD
55 VOLTS APPROX

B

TO D.C.SUPPLY
VOLTAGE

TYPICAL CIRCUIT TO PROVIDE A REGULATED

SUPPLY VOLTAGE REMOVAL OF THE VALVE

FROM THE SOCKET DISCONNECTS THE VOLTAGE
FROM THE LOAD

September 1956 G55/1K—3



Ref.: G55/1K

Miniature Cold-Cathode
Yoltage-Stabiliser

Code: G55/1K

BASING

A I ANODE

C¥ 2 CATHODE
J__jﬂ

3 INTERNALLY
B7G BASE

CONNECTED
4 CATHODE
*DENOTES:—MEASURED FROM BASE SEAT TO BULB TOP
LINE, AS DETERMINED BY RING GAUGE OF

5 ANODE

6 INTERNALLY
CONNECTED

7 CATHODE

‘E" INT. DIA.
DIM| MILLIMETRES INCHES
A | 635 132 2% -+ &
B | 191 MAX. 3 MAX.
x| C| 508 4 24 2 1
L | 603 MAX. 23 MAX.
«{ E | 11 DIA. % DIA.

NOTE:—BASIC FIGURES ARE IN INCHES.

September 1956

G55/1K—4



Ref.: G75/2D
Cold-Cathode
Voltage-Stabiliser
Code: VR75/30 (CV3798)«

The VR75/30 is a cold-cathode, gas-filled, voltage-stabiliser for
use in industrial and radio equipment where a stable source of
voltage is required. It is equivalent to the U.S.A. OA3 type.

MECHANICAL DATA

Maximum overall length 104.8 mm
Maximum seated height 90.5 mm
Maximum diameter 39.7 mm
Base Small shell octal

Net weight 40

Mounting position Unrestricted<-

CHARACTERISTICS

Maximum striking voltage 105 \'
Maximum stabilising voltage at 40 mA 81 Ve
Minimum stabilising voltage at 5 mA 70 V<
Nominal stabilising voltage 75 A
D.C. operating current 5to 40 mA

Maximum peak current
(10 seconds max.) 100
Nominal regulation 5 to 30 mA 3 V<
Maximum regulation 5 to 30 mA 4
Nominal regulation 5 to 40 mA 4
Maximum regulation 5 to 40 mA [
Nominal drift in stabilising voltage

(100 to 1000 hours) +1.1 Ve
Temperature coefficient —20 to +70°C +7 mV/°C<-
Ambient temperature range —55to + 70 °C

NOTE

With suitable socket connections the internal connection between
pins 3 and 7 acts as a switch to open the supply or load circuit when
the valve is removed.

Not less than the maximum striking voltage should be provided
to ensure starting during life.

Sufficient resistance must always be kept in series with this type
to limit the current through the valve to 40 mA under steady state
conditions. As stated above during the initial warming up period a
maximum current of 100 mA is permissible providing that a period
of several minutes duration of operation at normal current follows.

Operation with reversed polarity will damage this valve.

May 1958 G75/2D—1
@ 1958 Standard Telephones and Cables Limited



Ref.: G75/2D
Cold-Cathode
Voltage-Stabiliser
Code: VRT75/30 (CV3798)«

B —

SMALL SHELL
OCTAL BASE

BASING

NO CONNECTION
CATHODE
CONNECTED TO PIN 7
NO PIN

ANODE

NO PIN

CONNECTED TO PIN 3
NO CONNECTION

DNO»d W

IM | MILLIMETRES INCHES
A |i0a-8 MAX aljg MAX
8
L

39-7 MAX 19/16 MAX
857 ¥ 4.8 33/g* 3/i6

NOTE ~ BASIC FIGURES ARE INCHES.

May 1958 G75/2D—2



Ref.: G75/3G
Cold-Cathode
Voltage-Stabiliser

Code: GT5/3G (CV4030)

The G75/3G is a gas-filled voltage-stabiliser which has been
developed for applications where conditions of vibration and
mechanical shock are encountered. The valve has two anodes which
may be used strapped together or with one as a priming anode.

MECHANICAL DATA

Maximum overall length (less leads) 80.2 mm
Maximum seated height 66.7 mm
Maximum diameter 30.2 mm
Minimum lead length 50.8 mm
Base Flying lead loctal

Net weight 32 g
Mounting position Unrestricted

CHARACTERISTICS

Maximum priming anode striking voltage 115 A
Maximum ol 115V thraugh b 90 v

transfer voltage L 100 kQ resistor
Stabilising voltage at 30 mA 75 V<«
D.C. operating current 5 to 60 mA
Nominal regulation, 5 to 30 mA 2.5 Ve
Maximum regulation, 5 to 30 mA 3.5 Ve
Nominal regulation, 5 to 60 mA 5.25 V<
Maximum regulation, 5 to 60 mA 6.5 Ve
Nominal drift in stabilising voltage

(0 to 1000 hours) 1 Ve«
Temperature coefficient, —20 to -90°C +5 mV/°C<«-
Ambient temperature range —55to +90 °C«

NOTE.—Sufficient resistance must always be used in series with
this type to limit the current through the valve to 60 mA.
Not less than the maximum striking voltage should be
provided to ensure starting during life.

Operation with reversed polarity will damage this valve.

May 1958 G75/3G—1
© 1958 Standard Telephones and Cables Limited



Ref.: G75/3G

Cold-Cathode
Voltage-Stabiliser

Code: GT75/3G (CV4030)

NOTE: BASIC FIGURES ARE INCHES
® DENOTES: LEADS TINNED OVER THIS PORTION

May 1958

7 O\ 2
(@OAGAOC)
A Yeleys
5 4
L ) BASING.
1. NO LEAD
| 2. ANODE
o o) 3. PRIMING ANODE
} 4. NO LEAD
i 5. NO LEAD
““Q"J . 6. NO LEAD
3__}0___,] . 7. NO LEAD
8. CATHODE
lo— B —odf
DIM.| MILLIMETRES INCHES
A | 802 MAX. | 3% MAX.
B | 302 MAX. | I& MAX.
c | so8 ™MN. | 2 MIN.
D 32 NOM. | ¢ NOM.
L | 667 MAX. | 23  MAX.

G75/3G—2



Ref.: G105/1D
N Cold-Cathode
Voltage-Stabiliser
Code: VRI05/30 (CV686)<

The VR105/30 is a cold-cathode, gas-filled, voltage-stabiliser
for use in industrial and radio equipment where a stable source of
voltage is required. [t is equivalent to the U.S.A. OC3 type.

MECHANICAL DATA

Maximum overall length 104.8 mm
Maximum seated height 90.5 mm
Maximum diameter 39.7 mm
Base Small shell octal
Net weight 40 g
Mounting position Unrestricted<—
CHARACTERISTICS

Maximum striking voltage 127 V<
Minimum applied supply voltage 133 Ve
Maximum stabilising voltage at 40 mA 112 V<
Minimum stabilising voltage at 5 mA 105 V<
Nominal stabilising voltage 108 V<
D.C. operating current 5 to 40 mA
Maximum peak current (10 seconds max.) 100 mA
Nominal regulation, 5 to 30 mA 1 Ve
Maximum regulation, 5 to 30 mA 2 Ve
Nominal regulation, 5 to 40 mA 1.3 V<
Maximum regulation, 5 to 40 mA 4 Ve
Nominal drift in stabilising voltage

(100 to 1000 hours) 0.75 V<
Temperature coefficient, —20 to + 70°C +5 mV/°C<«
Ambient temperature range —55to +-70 °C

NOTE

With suitable socket connections the internal connection between
pins 3 and 7 acts as a switch to open the supply or load circuit when
the valve is removed.

Not less than the quoted minimum supply voltage should be
provided to ensure starting during life.

Sufficient resistance must always be kept in series with this type
to limit the current through the valve to 40 mA under steady state
conditions. As stated above during the initial warming up period a
maximum current of 100 mA is permissible providing that a period
of several minutes duration of operation at normal current follows.

Operation with reversed polarity will damage this valve.

May 1958 G105/1D—1
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Ref.: G105/1D
Cold-Cathode
Voltage-Stabiliser
Code: VRI05/30 (CV686)

B ——e

L A
SMALL SHELL
OCTAL BASE
|
BASING
I NO CONNECTION
2 CATHODE
3 CONNECTED TO PIN 7
4 NO PIN
S ANODE
6 NOPIN
7 CONNECTED TO PIN 3
8 NO CONNECTION
DIM | MILLIMETRES INCHES
A ]104-8 MAX al/jg MAX
B |39-7 MAX 19/16 MAX
L |857 % a8 33/g* 31

NOTE:- BASIC FIGURES ARE INCHES.

May 1958 G105/1D—2



Voltage-Stabiliser
Code: OB2 (CVI1833)

Ref.: G108/1K
Miniature Cold-Cathode

P

This valve is a miniature cold-cathode, gas-filled, voltage-stabiliser
for use in industrial and radio equipment where a stable source of
voltage is required. It is equivalent to the U.S.A. OB2 type.

MECHANICAL DATA

Maximum overall length
Maximum seated height
Maximum diameter
Base

Net weight

Mounting position

66.7
60.3
19.1
B7G

8.5

Unrestricted

CHARACTERISTICS

Maximum striking voltage 127
Minimum applied supply voltage 133
Maximum stabilising voltage at 30 mA 112
Minimum stabilising voltage at 5 mA 105
Nominal stabilising voltage 108
D.C. operating current 5to 30
Maximum peak current (10 seconds max.) 75
Nominal regulation, 5 to 30 mA 1.5
Maximum regulation, 5 to 30 mA 3.5
Nominal drift in stabilising voltage

(100 to 1000 hours) 1.4
Temperature coefficient, —20 to +90°C +5
Ambient temperature range —55to +90

Ve
Ve«
Ve
V<«
Ve

mA

mA
Ve
v

V<
Ve
°C

NOTE.—With suitable socket connections the internal connection
between pins 1 and 5 acts as a switch to open the load
circuit when the valve is removed. (See Fig. 1.)

May 1958

© 1958 Standard Telephones and Cables Limited
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Ref.: G108/1K
Miniature Cold-Cathode
Yoltage-Stabiliser

Code: OB2 (CVI833) «

Not less than the quoted minimum supply voltage should be
provided to ensure starting during life.

Sufficient resistance must always be kept in series with this type
to limit the current to 30 mA under steady state conditions. As
stated, during the initial warming up period a maximum current of
75 mA is permissible providing that a period of several minutes
duration of operation at normal current follows.

If the associated circuit has a capacitor in shunt with this valve it
should be limited to 0.1 uF. A larger value may cause oscillation and
thus give unstable regulation.

Operation with reversed polarity will damage this valve.

May 1958 G108/1K—2



Ref.: G108/1K
Miniature Cold-Cathode
Voltage-Stabiliser

Code: OB2 (CVI833) -«

SERIES
RESISTOR

+
—eT

REGULATED VOLTAGE
SUPPLY TO LOAD

0] 108 VOLTS APP

TO D.C.SUPPLY
VOLTAGE

- &

TYPICAL CIRCUIT TO PROVIDE A REGULATED

SUPPLY VOLTAGE. REMOVAL OF THE VALVE

FROM THE SOCKET DISCONNECTS THE VOLTAGE
FROM THE LOAD

May 1958 G108/1K—3



Ref.: G108/1K
Miniature Cold-Cathode
Voltage-Stabiliser

Code: OB2 (CVI833) «

E %

‘_%
|
S T

BASING

A | ANODE
cx 2 CATHODE

3 INTERNALLY
CONNECTED

4 CATHODE
S ANODE
6 INTERNALLY
CONNECTED

7 CATHODE

B7G BASE
#DENOTE S~ MEASURED FROM BASE SEAT TO BULB TOP LINE,
AS DETERMINED BY RING GAUGE OF E' INT: DIA

DIM | MILLIMETRES INCHES
A[635% 3.2 22+ 1y
B |19-1 MAX 3/4  MAX
| ¢ |Jsoe+2-4 24+ 3/35
L |60-3 Max 2 ¥g MAX

x| € [1vioia V)6 DIA:

NOTE - BASIC FIGURES ARE INCHES.

May 1958 G108/1K—4



Gl20/1B

Cold Cathode

Stabiliser Valve
GIl20/1B

This valve is a two-electrode gas-filled stabiliser especially
developed for application where a high degree of stability and per-
formance is essential. Its outstanding characteristics are its low
voltage drop (55 volts) and close regulation over a wide current
range.

DIMENSIONS.
Maximum overall length 102 mm.
Maximum bulb diameter 34 mm.
Standard 4 pin British Base
Net weight 30 g
CHARACTERISTICS.
Nominal breakdown voltage 100 \
Nominal maintaining voltage 55 v
D.C. operating current continuous 2 to 30 mA
Regulation 2 mA to 30 mA v
MAXIMUM RATINGS.
Maximum peak cathode current (averaged
over | sec.) 50 mA
Maximum direct cathode current 30 mA

The valve will normally regulate satisfactorily at | mA but opera-
tion below 2 mA is not recommended as the valve tends to be
erratic. The maximum average anode current must not be
exceeded or the life will be shortened.

E
§
o
8 6o
hg
5 I
8 [ IS S

50

40

5 10 i5 20 25 30

CATHODE CURRENT (m A).
Tentative data
November 1945 G120/1B8—1



Gl20/1B
Cold Cathode
Stabiliser Valve @

GI120/1B

102mmMAX.

Tentative data
November 1945 G120/1B—2



Ref.: G1/236G
Sub-Miniature Cold
Cathode Gas-Filled
Triode
Code: G1/236G (CV3524)

The G1/236G is a three electrode, gas-filled cold cathode triode.
It has been designed primarily for ** storage >’ purposes in telephone
circuits but has applications in the field of electronic counting.

DIMENSIONS.
Maximum bulb length 40 mm
Maximum bulb diameter 8.7 mm
Maximum overall width 12.7 mm
Base None. Tinned leads for soldering directly into the circuit
Net weight 2.5 g

D.C. CHARACTERISTICS.
Minimum main gap breakdown voltage 235 v
Nominal main gap maintaining voltage 70 v
Maximum control gap breakdown voltage 85 v
Nominal control gap maintaining voltage 57 v
Maximum cathode current 1.5 mA
Minimum cathode current 05 mA
Recommended anode voltage 180 v
Maximum trigger resistance 1.0 MQ

DYNAMIC CHARACTERISTICS.
Transfer
A typical measure of transfer sensitivity is the
following :—
Maximum trigger voltage required for
main gap breakdown, in the form of
a 100 micro-second pulse at V, 150
volts and Rc 1 megohm* 95 v

*The megohm referred to takes a spread of 4-109 into account,
This makes 1.1 megohm an absolute maximum.

November 1955 G1/236G—1
(© 1956 Standard Telephones and Cables Limited



Ref.: G1/236G
Sub-Miniature Cold
Cathode Gas-Filled
Triode
Code: G1/236G (CV3524)

Deionisation.
A typical measure of deionisation is the following :—

After extinguishing, from a conducting condition limited by 100
kQ, by pulsing the anode to cathode potential with a square pulse
of one milli-second duration, the maximum value of reapplied anode
voltage that will not cause the valve to restrike is 200 V.

General Notes.

Anode voltages between 150 and 200 volts and a minimum trigger
pulse voltage of 95 volts are required to give satisfactory dynamic
operation.

If a circuit is used which takes the trigger negative with respect
to the cathode at any time, then the ratio of mean cathode current
to mean trigger current, when negative, must not be less than 6 to 1.
This ratio is a limitation to the value of trigger resistance which
should be determined for each such application.

If a metal clip is used for anchoring the valve, it should be
electrically connected to the trigger.

These valves are light sensitive during operation and should not
be exposed to direct sunlight. On the other hand a small measure
of light is necessary to ensure satisfactory dynamic operation. If it is
desired to use them in a totally enclosed space a small light source
should be provided.

November 1955 G1/236G—2



Ref.: G1/236G
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Ref.: G1/236G

Sub-Miniature Cold
Cathode Gas-Filled
Triode
Code: G1/236G (CV3524)

A
}—‘x’ o
G
\ ‘ ANODE
- LEAD
C = L~ v
i l J ‘i
NOTE :- DIM 'R’ APPLIES ) ~
T ONLY DOWN To  CATHODELa p
LINE *X=x’ LEAD
TRIGGER
LEAD
DIM | MILLIMETERS INCHES
A 40 MAaX [ 1 Yie MAX
B 8-7 MAX | 0-343 MAX
c 51 MIN 2  MIN
D [12-7 MAX Vo MAX
3 12.7 NOM [V NOM
G 8 MAX. [35/4¢ MAX.
NOTE - BASIC FIGURES ARE INCHES
November 1955 G1/236G—5



Ref.: G1/371K
High-Speed Primed-
Trigger Cold-Cathode Tube
Code: G1/371K (CVX2224)

The G1/371K is a high-speed primed-trigger tube developed for
use with the G10/241E Unidirectional Cold-Cathode Gas Filled
Decade Counter for which a single cathode trigger tube is required
as a coupling element between tubes. Its speed and general charac-
teristics, however, make it a useful general component. It also has
features which make it specially suitable for use in circuits wherea
high input impedance is required.

DIMENSIONS.
Maximum overall length 54 mm
Maximum seated height 47.6 mm
Maximum bulb diameter 191 mm
Base B7G
Net weight 10 g

MAIN ELECTRODE CHARACTERISTICS.

Maximum pulse current output 15 mA
Maximum D.C. current output 10 mA
Minimum D.C. current output 2 mA
Anode supply voltage range 270 to 360 Ve
Main gap maintaining voltage 175 to 185 Ve
Maximum cathode voltage output 140 \
Shield voltage applied through 50 kQ 150 A
Trigger Bias (for Va up to 325 V) 0to 165 A
Trigger Bias (for Va up to 360 V) 60 to 165 A

t1Trigger breakdown potential on application
of a 25 micro-second square pulse based on

maximum bias 12 to 26 A
*De-ionisation Time (max.) 30 u sec
tTransfer Time (nom.) 0.5 usec

Tentative data.
November 1955 G1/371K—1
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Ref.: G1/371K
High-Speed Primed-
Trigger Cold-Cathode Tube

Code: G1/371K (CVX2224)

DIRECT INTERELECTRODE CAPACITANCES.

Trigger to cathode 3.0 pF
Trigger to all other electrodes 5.0 pF

PRIMING GAP CHARACTERISTICS.

Priming gap current 0.2t0 0.5 mA
Anode feed resistance 390 kQ
Cathode resistance to earth or main gap

cathode potential 56 kQ

The priming gap cathode must not be more than 140 volts
negative to the main cathode at any time.

*De-ionisation time to be short enough to permit a re-application
of the nominal working voltage (90 per cent of maximum, i.e. 325
volts) 30 micro-seconds after the extinguishing of a D.C. discharge
of maximum rated current by means of a rectangular pulse applied
to the anode. The base of the extinguishing pulse shall be 20
volts below the Vy, of the main gap, all other electrodes may be at
potentials within their working range.

1This is the time interval between current flowing in the trigger
cathode circuit as the result of applying a trigger pulse, and con-
duction starting in the main anode-cathode gap.

ttFor pulse widths of less than 25 . sec, the triggering pulse<
amplitude is an inverse function of the pulse width.

Tentative data.
November 1955 G1/371K—2



Ref.: G1/371K

High-Speed Primed-
Trigger Cold-Cathode Tube
Code: G1/371K (CVX2224)
CIRCUIT SHOWING THE Gl[37IK

USED AS A TRIGGER TUBE WITH
HIGH INPUT LEAK RESISTANCE

300360 VOLTS
- @

EXTINGUISHING 33K
PULSE

]
000!
0-002
o—i }
TRIGGER | c
PULSE i
INPUT g
39M SHIELD
6K volrs
T ©

TRIGGER BIAS.

THE VALUE OF SHIELD POTENTIAL

IO VOLTS IS IMPORTANT. THE EFFECTIVE
TRIGGER-CATHODE CAPACITANCE. Ct.
SHOULD BE MADE UP TO 50pF MINIMUM.

Tentative data.
November 1955 G1/371K—3




Ref.: G1/371K
High-Speed Primed-
Trigger Cold-Cathode Tube @

Code: G1/371K (CVX2224)

CIRCUIT SHOWING THE GIf37] K USED
AS A TRIGGER TUBE.

INPUT.

CERTAIN BASIC VALUES ARE GIVEN OTHER
VALUES ARE DETERMINED BY THE
REQUIREMENTS OF THE APPLICATION.

Tentative data.
November 1955 G1/371K—4



Ref.: G1/3T1K

High-Speed Primed-
Trigger Cold-Cathode Tube

Code: G1/371K (CVX2224)

R

!

J

B87C BUTTON

X
s

BASING

| PRIMING GAP CATHODE
2 CATHODE

3 SHIELD

4 ANODE

5 SHIELD

6 TRIGGER

7 PRIMING GAP ANODE

MILLIMETRES

INCHES

540 MAX

2} MAX

19-1 MAX

3 MAX

381 4-2-4

13+ &

47-6 MAX

T MAX

Tentative data.
May 1957

NOTE: BASIC FIGURES ARE INCHES

G1/371K—5



GI50/1A

Cold Cathode 139
Gas-Filled Relay

4313C

Double gap cold cathode gas-filled valve for use as a relay or
voltage regulator in special circuits.

DIMENSIONS.
Maximum overall length 88 mm.
Maximum overall diameter 30 mm.
Net weight 30 g
CHARACTERISTICS.
Nominal control gap breakdown voltage 70 N
Nominal control gap maintaining voltage 60 A
Minimum main gap breakdown voltage 150 A
Nominal main gap maintaining voltage 75 A
Transfer current 5 A
(max.)
NOMINAL DEIONIZATION TIME.
Main gap 10 milliseconds
Control gap 3 milliseconds
MAXIMUM RATINGS.
Maximum peak control electrode current 30 mA
Maximum average control electrode
current (averaged over | second) 10 mA
Maximum peak reverse current in main
gap 5 mA

ne. MAX. i H
DIA,

88 mm MAX

CONTROL

October 1945 ' G150/1A—1



GI50/1A

@i3c)  Cold Cathode
Gas-Filled Relay

4313C

TYPICAL OPERATION.

Circuit A shows a circuit using the control gap of the valve as a
voltage regulator.

Circuit B shows a circuit using the valve as a relay. The anode
voltage shou!d be intermediate between the main
gap breakdown and maintaining voltage. The re-
sistance R in the control circuit should be of the order
of 100,000 ohms. This circuit possesses a ‘“ lock-in »’
feature, since the anode potential must be removed
momentarily to restore the valve to a nen-conducting
condition. When supplied from an A.C. source this
feature only occurs if the frequency of the supply
voltage is such that the deionization time is not
exceeded.

AN

VARIABLE —— REGULATED
D.C. SUPPLY —VOLTAGE

CIRCUIT A

——qlulllnlllll"]

October 1945 CIRCUIT B GI50/1A—2




Ref.: G150/2D

Cold-Cathode
Gas-Filled Triode

Code: G150/2D (CV4I3)

The G150/2D cold cathode, gas-filled triode has an activated
cathode giving a low maintaining voltage, together with a good life
performance.

MECHANICAL DATA

Maximum overall length 81 mm
Maximum seated height 66.7 mm
Maximum diameter 333 mm
Base Small octal wafer with metal shell
Net weight 32 g
CHARACTERISTICS
Minimum control gap breakdown voltage 60 \
Maximum control gap breakdown voltage 80 \
Nominal control gap maintailning] At 20 mA 80 V'
Maxi _ VOITage { cathode
aximum control gap maintaining Current 70 A
voltage
Minimum main gap breakdown voltage 150 A
Minimum main gap maintaining At 20 mA
voltage ( ~ 4 4 60 \'
Maximum main ga aintaini athode
§ap maintaining { ., rrent
voltage 77 \
Recommended value of operating current for
relay operation 20 mA
Recommended value of operating current for
counter applications 2 mA
MAXIMUM RATINGS
Maximum peak cathode current 50 mA
Maximum average cathode current 30 mA
DYNAMIC CHARACTERISTICS
Transfer

For general dynamic behaviour see curves at the end of this data.

Deionisation

It should be noted that the curves shown refer to most unfavour-
able conditions. If the negative going pulse went to approximately
45 volts, instead of to zero, the deionisation time would be improved
by as much as a factor of three.

APPLICATION NOTE

The life expectancy of these valves is a function of cathode current.
Curves showing typical figures of life versus D.C. cathode current
are included in this data,

May 1958 G150/2D—1
© 1958 Standard Telephones and Cables Limited



Ref.: G150/2D

Cold-Cathode
Gas-Filled Triode

Code: G150/2D (CV413)

G 150/2D TRIGGER CONTROL
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Ref.: G150/2D

Cold Cathode
Gas-Filled Triode

Code: G150/2D (CV413)

G 150/2D DEIONlZATl(_)rN
CHARACTERISTIC & LlFE
_ VL 2142-2 | EXPECTANCY CURVE _
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Ref.: G150/2D

Cold-Cathode
Gas-Filled Triode

Code: G150/2D (CV413)

S

-BASING
A | METAL BASE SHELL
2 BLANK
3 ANODE
4 BLANK
— _
s TRIGGER
U U 6] INTERNALLY
7( STRAPPED
8 CATHODE
8 " SMALL WAFER OCTAL
WITH METAL SHELL
DIM| MILLIMETRES INCHES
8i-O MAX 3 Y6 MAX
33.3 MAX 1546 MAX
L | 66:7 MAX 2 5/8 Mmax

NOTE:- BASIC FIGURES ARE INCHES.

May 1958 G150/2D—4



Ref.: G150/3D
Cold-Cathode
Voltage-Stabiliser
Code: VRI50/30 (CV216)«

The VR150/30 is a cold-cathode, gas-filled, voltage-stabiliser for
use in industrial and radio equipment where a stable source of
voltage is required. It is equivalent to the U.S.A. OD3 type.

MECHANICAL DATA

Maximum overall length 104.8 mm
Maximum seated height 90.5 mm
Maximum diameter 39.7 mm
Base Small shell octal
Net weight 40 g
Mounting position Unrestricted <-
CHARACTERISTICS

Maximum striking voltage 180 V<
Minimum applied supply voltage 185 V<«
Maximum stabilising voltage at 40 mA 162 Ve
Minimum stabilising voltage at 5 mA 145 V<
Nominal stabilising voltage 150 V<
D.C. operating current 5to 40 mA
Maximum peak current (10 seconds max.) 100 mA
Nominal regulation, 5 to 30 mA 1.5 V<
Maximum regulation, 5 to 30 mA 4 V<
Maximum regulation, 5 to 40 mA 5.5 V<
Nominal drift in stabilising voltage

(100 to 1000 hours) 2,25 Ve«
Temperature coefficient, —20 to +70°C —25 mV/°C«
Ambient temperature range —55 to +70 °C«—

NOTE

With suitable socket connections the internal connection between
pins 3 and 7 acts as a switch to open the supply or load circuit when
the valve is removed.

Not less than the quoted minimum supply voltage should be
provided to ensure starting during life.

Sufficient resistance must always be kept in series with this type
to limit the current through the valve to 40 mA under steady state
conditions. As stated above during the initial warming up period a
maximum current of 100 mA is permissible providing that a period
of several minutes duration of operation at normal current follows.

Operation with reversed polarity will damage this valve.

May 1958 G150/3D—1
(© 1958 Standard Telephones and Cables Limited



Ref.: G150/3D
Cold-Cathode
Voltage-Stabiliser
Code: VRI50/30 (CV216)<

B ——
!
SMALL SHELL
OCTAL BASE
|
BASING
I NO CONNECTION
2 CATHODE
3 CONNECTED TO PIN 7
4 NO PIN
5 ANODE
6 NO PIN
7 CONNECTED TO PIN 3
8 NO CONNECTION
DIM | MILLIMETRES INCHES
A |104-8 MAX aljg MAX
B |[39-7 MAX 19/16 MAX
L |857 * a8 33/gt 346

NOTE:- BASIC FIGURES ARE INCHES.

May 1958 G150/3D—2



Ref.: G150/4K
Miniature Cold-Cathode
Voltage-Stabiliser

Code: OA2 (CV1832) <

This valve is a miniature cold-cathode, gas-filled, voltage-stabiliser
for use in industrial and radio equipment where a stable source of
voltage is required. It is equivalent to the U.S.A. OA2 type.

MECHANICAL DATA

Maximum overall fength 66.7 mm
Maximum seated height 60.3 mm
Maximum diameter 191 mm
Base B7G
Net weight 8.5 g
Mounting position Unrestricted
CHARACTERISTICS

Maximum striking voltage 180 V<«
Minimum applied supply voltage 185 V<«
Maximum stabilising voltage at 30 mA 165 V<
Minimum stabilising voltage at 5 mA 142 V<
Nominal stabilising voltage 150 V<
D.C. operating current 5to0 30 mA
Maximum peak current (10 seconds max.) 75 mA
Nominal regulation, 5 to 30 mA 1 V<
Maximum regulation, 5 to 30 mA 6 V<
Nominal drift in stabilising voltage

(100 to 1 000 hours) 29 V<
Temperature coefficient, —20 to 4-90°C +10 mV/°C<«-
Ambient temperature range —55to 490 °C

NOTE.—With suitable socket connections the internal connection
between pins 1 and 5 acts as a switch to open the load
circuit when the valve is removed. (See Fig. 1.)

May 1958 G150/4K—1
(© 1958 Standard Telephones and Cables Limited



Ref.: G150/4K
Miniature Cold-Cathode
Voltage-Stabiliser

Code: OA2 (CV1832) -«

Not less than the quoted minimum supply voltage should be
provided to ensure starting during life.

Sufficient resistance must always be kept in series with this type
to limit the current to 30 mA under steady state conditions. As
stated, during the initial warming up period a maximum current of
75 mA is permissible providing that a period of several minutes
duration of operation at normal current follows.

If the associated circuit has a capacitor in shunt with this valve it
should be limited to 0.1 uF. A larger value may cause oscillation
and thus give unstable regulation.

Operation with reversed polarity will damage this valve.

May 1958 G150/4K—2



Ref.: G150/4K
Miniature Cold-Cathode
Voltage-Stabiliser

Code: OA2 (CV1832) «

SERIES
RESISTOR

+
-o+

REGULATED VOLTAGE
SUPPLY TO LOAD

© ISOVOLTS APR

TO D.C.SUPPLY
VOLTAGE

TYPICAL CIRCUIT TO PROVIDE A REGULATED

SUPPLY VOLTAGE. REMOVAL OF THE VALVE

FROM THE SOCKET DISCONNECTS THE VOLTAGE
FROM THE LOAD

May 1958 G150/4K—3



Ref.: G150/4K
Miniature Cold

-Cathode
Voltage-Stabiliser

Code: OA2 (CV1832) «-

E ¥

ML}

Ck

T

876G BASE

BASING
—

1 ANODE
2 CATHODE

3 INTERNALLY
CONNECTED

4 CATHODE
5 ANODE

6 INTERNALLY
CONNECTED

7 CATHODE

#DENOTE S~ MEASURED FROM BASE SEAT TO BULB TOP LINE,

AS DETERMINED 8Y RIN

G GAUGE OF 'E’ INT: DIA:

DIM | MILLIME TRES INCHES
A ] 635+ 3.2 2o+l
B [ 19-1 MAX: 34 MAX:
%[ c [sos+2-a 2 ¥ 3/5,
L [60:3 MAX: 2 Vg MAX "
*| € {nioia Y6 DIA:
NOTE -~ BASIC FIGURES ARE INCHES.

May 1958
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Ref.: G180/2G
Cold-Cathode Voltage  G1802M

Stabilisers
b Codes: G180/2G
G180/2M (CV395)

The G180/2G is identical to the G180/2M but is fitted with a
B8G/F base for wiring directly into the circuit.

Both valves have two symmetrical anodes which may be used
singly, strapped or with one as an auxiliary electrode.

MECHANICAL DATA

Maximum overall length 80.2 mm

Maximum seated height 66.7 mm

Maximum diameter 30.15 mm

Base B8G

Net weight 32

Mounting position Unrestricted <

CHARACTERISTICS

*Maximum striking voltage 180 \4
*Stabilising voltage at 25 mA 1504-5 Ve
*D.C. operating current 5to45 mA
*Nominal regulation, 5 to 25 mA 0.5 Ve
*Maximum regulation, 5 to 25 mA 2 V<
*Nominal regulation, 5 to 45 mA 1 Ve
*Maximum regulation, 5 to 45 mA 5 Ve

Maximum auxiliary anode striking voltage 200 V<«

. auxiliary anode supply
Me:lmlr:um tr.amfer{voltageyZOO V through » 170 Ve«
oltage 100kQ resistor
Recommended value of auxiliary discharge
current for starting 1 mA
Nominal drift in stabilising voltage
(100 to 1 000 hours) 2 Ve
Temperature coefficient, —20 to +70°C +15 mV/°C«
Ambient temperature range —55to +70 °C<

* Measured withauxiliary anode and main anode strapped together.

NOTE.—Sufficient resistance must always be used in series with
these valves to keep the current within the rated limits
under extremes of operating conditions.

To provide sufficient voltage for starting, the anode supply
in the unstruck condition should not be less than 180 volts.
Operation with reversed polarity will damage the valves.

G1802GY _,
May 1958 G180/2M
© 1958 Standard Telephones and Cables Limited



Ref.:
G1802G  (Cold-Cathode Voltage

G1802M Stabilisers
Codes: G180/2G
G180/2M (CV395)

8 I
G180/2G 7 @ 2
@@
] —— 6 @ 3
s a
BASING
L BSG/F 1. ANODE
A BASE
2 ANODE
3. AUXILIARY ANODE
© D 4  CATHODE
U , . }- s CATHODE
I] ¢ 6 CATHODE
I T_ﬂ..t 1 7 CATHODE
l 8 CATHODE
L s
DIM | MILLIMETRES | INCHES
A | 80-2 MAX: [ 35422 MAX:
B | 30-2 MAX: | 13/16 MAX:
C | 50-8 MIN |2 MIN:
D 312 NOM: /s  NOM:
L | 667 Max: |2 % Max:
NOTE- BASIC FIGURES ARE INCHES.
© DENOTES: ~LEADS TINNED OVER THIS PORTION.
G1802GY _ 5
May 1958 G180/2M



Ref.: G180/2G
Cold-Cathode Voltage  G1802M

Stabilisers
Codes : G180/2G
G180/2M (CV395)

G180/2M
8 '
7 (0)(0) 2
(o) ©
6 (0)(©) 3
L s 4
BBG BASE.
A BASING
' ANODE
2. ANODE
3. AUXILIARY ANODE
o 4  CATHODE
5 CATHODE
- 6 CATHODE
I 7. CATHODE
r 1 8 CATHODE
o]
DIMJMILLIMETRES INCHES
A 80-2 MAX. 35/32 MAX.
B ] 3015 MAx. 1 Y6 Max.
L | 66-7 MAX 25/8 MAX.
NOTE*- BASIC DIMENSIONS ARE INCHES.
G18012G _ 5
May 1958 G180/2M



Ref.: G240/2D

Cold-Cathode
Gas-Filled Triode
Code: G240/2D (CV2174)

The G240/2D is a cold-cathode, three electrode, gas-filled triode.
It has been developed for use in applications where a higher power
is needed in the anode circuit than is obtainable with the G150/2D
type.

It is characterised by its long life cathode and non-interchange-
ability of trigger and cathode electrodes.

DIMENSIONS.
Maximum overall length 921 mm<—
Maximum seated height 77.8 mm <«
Maximum diameter 333 mm
Base Small wafer octal with metal shell
CHARACTERISTICS.
Nominal control gap breakdown voltage 75 \
Maximum control gap breakdown voltage 90 A
Nominal control gap maintaining
voltage { A% 20 MA ¢ v
Maximum control gap maintaining
voltage Current 75 v
Minimum main gap breakdown voltage 230 \'4
Nominal main gap maintaining
voltage é;t%l%(?;A 90 \
Maximum main gap maintaining Current
voltage | ~! 110 \
Maximum transfer current at Re 10 MQ and
Va 200 V 15 pA
Optimum operating current 20 mA
Nominal main gap deionization time 8 msec
MAXIMUM RATINGS.
Maximum peak cathode current 50 mA
Maximum direct cathode current 30 mA
September 1956 G240/2D—1

© 1956 Standard Telephones and Cables Limited



Ref.: G240/2D

Cold-Cathode
Gas-Filled Triode
Code: G240/2D (CV2174) A

o

o——— B i

BASING

METAL BASE SHELL
BLANK

ANODE

BLANK

TRIGGER

6} INTERNALLY

N bhwN -

7} STRAPPED

CATHODE

SMALL WAFER OCTAL
WITH METAL SHELL

DIM| MILLIMETRES INCHES
92- 1 MAX 354 Max
8 | 33.3 MAX 1546 MAX
L 77-8 MAX 3 /lg MAX

NCTE:- BASIC FIGURES ARE INCHES.

September 1956

G240/2D—2



Ref.: G400/1K
High-Voltage Cold-
Cathode Voltage Stabiliser

Code: G400/1K (CV2194)

The G400/1K is a miniature low current, high voltage gas-filled
stabiliser specially developed for use where a high degree of
stability is required.

MECHANICAL DATA

Maximum overall length 54 mm
Maximum seated height 47.6 mm
Maximum bulb diameter 19.1 mm
Base B7G
Net weight 8.5 g
Mounting position Unrestricted
CHARACTERISTICS
Maximum striking voltage 400 Vv
Nominal striking voltage 375 v
Maximum stabilising voltage at 3 mA 314 V<«
Minimum stabilising voltage at 3 mA 302 V<
Nominal stabilising voltage at 3 mA 306 V<«
D.C. operating current 2to 4 mA
Nominal regulation, 2 to 4 mA —1 V<
Maximum regulation, 2 to 4 mA -+0.5 V<
—2.5

Nominal drift in stabilising voltage

(0 to 1 000 hours) 2 V<
Temperature coefficient, —20 to +70°C +30 mV/[°C«
Ambient temperature range —55to 90 °C<«—

NOTE.—!n use, pins numbers 4 and 6 must be directly connected
together in the external circuit.

May 1958 G400/1K—1
© 1958 Standard Telephones and Cables Limited



Ref.: G400/1K

High-Voltage Cold-
Cathode Voltage Stabiliser

Code: G400/1K (CV2194)

B
c
: A BASING
I.1LC
2 CATHODE
3 LC
4  ANODE
5 IC.
& PRIMING ANODE -~
\_, U _J/ 7 1C
B7G BASE
DIM.| MILLIMETRES INCHES
A 54.0 MAX. 21/g MAX.
B 191 MAX. 3[4 MAX.
c 47.6 MAX. 17]g MAX.
) 38.1+ 2.4 115+ 3/5,
NOTE -

BASIC FIGURES ARE INCHES.

May 1958 G400/1K—2



Ref.: G400/2G

High-Voltage Cold-
Cathode Voltage Stabiliser

Code: G400/2G (CV4047)

The G400/2G is a reliable, miniature high-voltage gas-filled
stabiliser fitted with a flying lead base for wiring directly into the
circuit. It has been developed for use where a high degree of

stability is required.

MECHANICAL DATA

Maximum overall length (less [eads)
Maximum bulb diameter

Minimum lead length

Base

Net weight

Mounting position

CHARACTERISTICS

Maximum striking voltage

Nominal striking voltage

Maximum stabilising voltage at 3 mA
Minimum stabilising voltage at 3 mA
Nominal stabilising voltage at 3 mA
D.C. operating current

Nominal regulation, 2 to 4 mA
Maximum regulation, 2 to 4 mA

Nominal drift in stabilising voltage
(0 to 1 000 hours)

Temperature coefficient, —20 to +90°C
—55to +90

Ambient temperature range

47.6 mm
19.1 mm
38.1 mm

B7G/F
8.5 g

400
375
314
302
306
2to 4
—1

+0.
—2.

2
30

Unrestricted

\

v

V-

Ve

Ve
mA

\'2=

5 V<«
5

Ve
mV/°C
°C<«

NOTE.—!n use, leads numbers 4 and 6 must be directly connected

together in the external circuit.

May 1958

(©) 1958 Standard Telephones and Cables Limited

G400/2G —1



Ref.: G400/2G

High-Voltage Cold-
Cathode Voltage Stabiliser

Code: G4002G (CV4047)

A BASING
1. I.C.
2. CATHODE.
c 3. I.C.
4. ANODE.
5. 1.C.
6. PRIMING ANODE.
) 7. 1.C.
B7GIF/ 1
BASE _ - b
WIm_
[DIM. | MILLIMETRES _INCHES
A | 476 Max. | Y8 MAX.
B | 191 MAX 34 MAX.
Cc [ 3s1t24 iV + 33
D | 381 MIN. 1 /2 MIN.

NOTE:~ BASIC FIGURES ARE INCHES.

May 1958

G400/2G—2
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Ref.: G10/241E
Unidirectional Cold-
Cathode Gas-Filled

Decade Counter
Code: G10/241E (CV X2223)

The G10/241E is a single-ended cold-cathode unidirectional gas-
filled counter and distributor tube. It has ten cathodes which are
used to indicate the number of the count, either visually at low
speeds or by means of the voltage developed across the cathode load
at high speeds. It is capable of counting pulses at repetition speeds
from approximately 0 up to 20 kc/s.

Each cathode provides a voltage output that is sufficient either to
operate a coupling tube to the next counter stage or a registering
circuit. The tube has been designed so that it is possible to view the
discharge directly at low speeds, and so obtain a direct indication of
the count. To this end the holes in the anode through which the
glow is visible have been numbered.

DIMENSIONS.
Maximum overall length 77.8 mm
Maximum seated height 50.8 mm
Maximum bulb diameter 41 mm
Base B12E
Net weight 66 g

D.C. CHARACTERISTICS (Nominal).
Anode-cathode breakdown voltage 280
Anode-transfer electrode breakdown voltage 280
Anode-cathode maintaining voltage (approx.) 180
Cathode current 37 m

P <K<

MECHANICAL DATA.
Reasonable care must be taken to prevent serious mechanical
shocks.

A special socket has been designed for use with this valve
(McMurdo type X12E).

Tentative data
February 1955 G10/241E—1
(©) 1956 Standard Telephones and Cables Limited



Ref.: G10241E
Unidirectional Cold-
Cathode Gas-Filled

Decade Counter
Code: G10/241E (CV X2223)

TYPICAL OPERATING CONDITIONS.
(For pulse repetition frequencies up to 5 ke/s.)

H.T. supply voltage (stabilised) 315 to 345 N
Transfer electrode bias (nominal) 75 \%
Shield bias (nominal) 90 v
Anode load (see circuit diagram) 24 + 29, kQ
Cathode load 15 + 59% kQ
Cathode load capacitor 0.005 + 209, uF
Transfer pulse amplitude 120 4 15 \
(Measured at the input capacitor with
G10/241E in circuit.)
Transfer pulse width 16 + 4 us
Cathode pulse output (min.) 40 \

CIRCUIT.

A basic operating circuit for 330 volts stabilised H.T. is shown in
Fig. 1. The transfer electrode and shield bias are obtained from
potentiometers across the power supply.

SenTerCel Unistor type Q3/5 provides D.C. restoration of applied
pulses. SenTerCel Unistor type Q6/4 isolates the input circuit from
the transfer electrode during quiescent conditions and permits a con-
dition of bias equilibrium across the transfer leak resistor. For the
pulse duration the Q6/4 Unistor is in its forward conducting state.

TIME CONSTANTS OF CATHODE CIRCUITS.

The value of cathode capacitor used should be the maximum
permitted for the particular application. When the tube is used as a
distributor, this value is set by the circuit requirements for the
charge on the cathode capacitor to decay to less than 5 volts during
the interval between pulse arrivals. The rise of voltage across the
cathode resistor is determined by the time constant of the cathode
capacitor and the effective resistance of the anode and cathode
resistors in parallel.

In straight counting it is unnecessary to have more than three
RC cathode circuits. Under these conditions K1, 3, 5, 7 and 9 and
K2, 4, 6 and 8 respectively are joined together ; K10 has its own
circuit as it is from this cathode that the voltage is taken for operat-
ing further circuitry.

Tentative data
February 1955 G10/241E—2



Ref.: G10/241E

Unidirectional Cold-
Cathode Gas-Filled

Decade Counter
Code: G10/241E (CVX2223)

TRANSFER PULSE AMPLITUDE AND WIDTH.

The broad requirement of the transfer pulse is that it should be of
sufficient amplitude to reduce the anode-earth potential to less than
160 volts, and that its width should be such as to ensure that the
glow spreads across the transfer electrode surface during that time.
It will be seen that the pulse width should be as wide as possible, but
it must be directly related to the cathode circuit time constant,
since it is necessary to ensure that there is a bias voltage on the
previously conducting cathode of at least 33 volts at the end of the
pulse.

The lower limit of pulse width is set by the rate of spread of glow
over the electrode surface and may be reduced to approximately
4 micro-seconds provided the transfer electrode input impedance is
kept small.

The effective length of the pulse is from the time the anode volts
start to fall to the time at which the anode-earth voltage reaches
180 volts. At this point the adjacent forward cathode will break
down. Any variation in pulse shape should be considered in the
light of these requirements.

SWITCHING-ON AND RE-SETTING.

Breakdown will probably occur at a cathode other than the
desired one and occasionally breakdown may occur at two cathodes
simultaneously, which prevents glow stepping, when the tube is
switched on initially.

A method of obtaining breakdown at a single specific cathode is to
switch on the 330 volt H.T. supply with the common transfer leak
resistor and all cathodes, except that required for initial discharge,
disconnected. After a glow has been initiated at this cathode, the
common transfer leak resistor and all other cathodes may be recon-
nected into the circuit. Re-setting may also be accomplished in this
manner.

GENERAL REMARKS.

The anode resistor should be mounted as near the anode as
possible, and stray capacitances kept to a minimum. Stray capaci-
tances affect the rate of rise of anode voltage with the trailing edge of
the pulse, and it is desirable that this should be as rapid as possible.

The input impedance which this circuit with the G10/241E inserted
offers to the pulse source is approximately 13 kilohms. The puise
source should be matched to this load value.

There are no photoelectric effects and consequently the valve may
be used in bright sunlight, darkness, artificial lighting, etc., without
any change in characteristics.

Tentative data
February 1955 G10/241E—3



Ref.: G10/241E

Unidirectional Cold-
Cathode Gas-Filled
Decade Counter
Code: G10/241E (CVX2223)

RECOMMENDED CiRCUIT VALUES FOR
OPERATING GIOJ241E AT SPEEDS UP TO 5Kc/s

330V STAB
O

NégATNE SQUARE PULSE INPUT
120115V X6t 4usec WIDE.

Tentative data

February 1955 G10/241E—4



Ref.: G10/241E
Unidirectional Cold-
Cathode Gas-Filled

Decade Counter
Code: G10/241E (CVX2223)

BASING ARRANGEMENT

PIN No. [ELECTRODE|PIN No.|ELECTRODE
! SHIELD 7 |CATHODES
2 |caTHODE O] 8 " 4
3 i 9l 9 " 3
4 " 8 10 " 2
5 " 7 2] n I
6 6] 12 [TRANSFER.

B.C. ANODE,

DIM.] MILLIMETRES | INCHES

A 77-8 MAX, 31 /e MAX.
B | 410 MAX. 1°6]  MAX.
C 43-7 MAX, 12332 MAX.
L | 508 MAX. 2 MAX.

NOTE: BASIC FIGURES ARE INCHES.

Tentative data
February 1955 G10/241E—5



Yacuum Condenser

Ki2/2L

Ki2/2L

This condenser is suitable for wiring direct on to the tank circuit

of Radio transmitters.

The physical size of each unit is small and four separate tank
circuits need not occupy more space than a single open plate con-

denser.
CAPACITY.

DIMENSIONS.
Maximum overall length
Maximum bulb diameter
Maximum overall diameter

MAXIMUM RATING.
Maximum peak RF voltage
Maximum RF current
Maximum frequency of operation

Preliminary data.
October 1946

v

12 + 10%

170
56
70

32
12
20

pF

kY

Mc/s

K12/2L—1



Ki2/2L

Yacuum Condenser @
Ki2/2L

L 70mm DIA. MAX:——=

fJ LW. i

C D)

I70mmMAX:
a- 56mMDIA: MAX: —

C )

| J

Ll

Preliminary data,
October 1946 Ki12/2L—-2




K25/2L
Yacuum Condenser

K25/2L

This condenser is suitable for wiring direct on to the tank circuit
of Radio transmitters.

The physical size of each unit is small and four separate tank
circuits need not occupy more space than a single open plate con-
denser.

CAPACITY. 25 + 109, pF
DIMENSIONS.
Maximum overall length 170 mm,
Maximum bulb diameter 56 mm,
Maximum overall diameter 70 mm,

MAXIMUM RATING.

Maximum peak RF voltage 32 kv
Maximum RF current 12 A
Maximum frequency of operation 20 Mcfs.

Preliminary data.
October 1946 K25/2L—1



K25/2L.

Vacuum Condenser @

K25/2L

70mm DIA. MAX: ——

N

~
\/.

I70mmMAX:

| J

|

Preliminary data,
October 1946 K25/2L—-2




Ref.: K50/2L

. K100/2L
Vacuum Capacitors

Codes: K50/2L
K100/2L

These capacitors are small vacuum dielectric units, intended
principally for use as part of the tank circuit capacitance in radio
frequency amplifiers or oscillators.

The use of vacuum as the dielectric enables the capacitors to be of
small dimensions for a high voltage rating and capacitance.

K50/2L K100/2L

CAPACITANCE 1 109 50 100 pF
DIMENSIONS.
Maximum overall length 170 170 mm
Maximum bulb diameter 58.7 58.7 mm
Maximum overali diameter 65 65 mm
Net weight 230 260 g

MAXIMUM RATINGS.

Maximum peak voltage 32 28 kv
Maximum r.m.s. current 28 28 A
Maximum frequency for

above ratings 20 20 Mc/s

These capacitors may be operated at the full maximum voltage at
any frequency below that at which the r.m.s. current through the
capacitor is 28 amperes. Above this frequency the r.f. voltage across
the capacitor must be reduced to prevent the current exceeding the
maximum rating. Curves are included in this data which show the
relationship between maximum ratings and frequency.

Where both r.f. and d.c. voltages are applied to the capacitor the
sum of the peak r.f. and d.c. voltages must not exceed the peak
voltage rating of the capacitor.

The clips or other devices used to make connection to the end
caps of these capacitors must be kept clean and must at all times
make good contact with the capacitor end caps. Failure to maintain
a low resistance contact may result in excessive heating and perman-
ent damage to the capacitor.

K50/2LY
September 1954 K100/2L
© 1956 Standard Telephones and Cables Limited
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Ref.:

K50/2L .
K100/2L Vacuum Capacitors
Codes: K50/2L
K100/2L
MAXIMUM PEAK VOLTAGE AND R.M.5. CURAENT VERSUS FREQUENCY
K50/2L EQ. 20 Mc]s MAX:
Trms 28 _A. MAX:
Kioo/aL [X50720],, |32 MAX:
VL2702 -1 Kloogzl_] Pk 28 MAX:
3 T ; s T
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Y HH
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Ref.: K50/2L

September 1954

K100/2L

. K100/2L
Vacuum Capacitors
Codes: K50/2L
K100/2L
o8 ————
po—D —{
#®
F
A
#*
DIM | MILLIMETRES INCHES
170 MAX. 6!l/1g MAX.
A 164 MIN. 6 e MIN.
8 65 2Ue
C 55-7 MAX. 2 516 MAX.
D 25.40F 0-25 | -r000X0-010
€ 16 MIN. S/8 MIN.
F | 135 MAX: S 3 s MAX:
4 DENOTES:~ CONTACT LENGTH.
NOTE~ 8ASIC FIGURES ARE INCHES.
K50/2L

}-3



Ref.: P535/1E

Tetrode Pulse
Modulators

Code: P535/1E (CV398)
P552/1E (CV427)

P552/1E

These valves are special purpose tetrodes for pulse use. They are
equivalent to American types. The P535/1E to the 715B and the

P552/1E to the 5D21.

CATHODE.
Indirectly-heated, oxide-coated
Heater voitage 26
Nominal current 2
*Minimum cathode heating time 1

DIRECT INTERELECTRODE CAPACITANCES.

Input 37.5
Output 75
Anode to grid 20

MECHANICAL DATA.

Maximum overall length 149.23
Maximum bulb diameter 65.09
Base B4A
Top cap CT3 with cupped flange
Net weight 195

*CATHODE PRE-HEATING TIME.

A
min

The pre-heating time is dependent upon the peak anode current
to be taken. The table below gives the minimum pre-heating time
for different conditions. These figures represent minimum times.
Whenever practicable, it is recommended that the pre-heating time

be increased to about 15 or 20 minutes.

Peak Minimum
anode current pre-heating time
Up to 5 Amperes 1 minute
Up to 10 Amperes 2 minutes
Up to 15 Amperes 3 minutes
P535/1E}___1
May 1953 P552/1E

© 1956 Standard Telephones and Cables Limited



Ref.:
P535/1E Tetrode Pulse
P552/1E Modulators

Code: P535/1E (CV398)
P552/1E (CV427)

MAXIMUM RATINGS AND TYPICAL OPERATING
CONDITIONS.

Pulse Modulator. Rectangular wave.

MAXIMUM RATINGS. P535/1E  P552/1E
Maximum direct anode voltage 15 20 kv
fMaximum peak anode current 15 15 A
Maximum direct anode dissipation 60 60 w
Maximum direct screen voltage 1.25 1.25 kV
Maximum peak screen current 5 5 A
Maximum direct screen dissipation 8 8 W
Maximum negative grid voltage 1.0 1.0 k¥
Maximum peak positive grid
voltage 300 300 '
Maximum peak grid current 2 2 A
Maximum direct grid dissipation 1.0 1.0 w

+ The product of pulse duration in seconds and the pulse repetition
frequency in cycles per second should not exceed 0.001. For peak
currents in excess of 5 amperes the product of peak current in
amperes and the pulse duration in microseconds should not exceed
30. The valves should not be operated for more than 5 micro-
seconds in any 100 microsecond interval. For peak currents of less
than 5 amperes the duty cycle is determined by the anode dissipation.

TYPICAL OPERATING CONDITIONS (Duty cycle 0.001)
P535/1E P552/1E

1iDirect anode voltage 15 20 kv
fiDirect screen voltage 1.25 1.25 kV
Direct grid voltage —800 —800 \
Peak pulse grid voltage 1025 1025 \
Direct anode current 15 15 mA
Peak anode current 15 15 A
Direct screen current (approx.) 1.5 1.5 mA
Direct grid current (approx.) 10 10 mA
Load resistor 800 1100 Q

PS3SEY
May 1953 P552/1E



Ref.: P535/1E
Tetrode Pulse P552/1E
Modulators

Code: P535/1E (CV398)
P552/1E (CV427)

$VALVE PROTECTION.

During the course of the operational life of these valves internal
discharges are likely to occur occasionaily. In the interest of valve
protection and long life, certain protective measures designed to
limit the power in such discharges are desirable. The recommended
precautions are :

1. The inclusion of sufficient d.c. resistance in series with the
anode and screen power supplies to limit the short circuit
current to about 500 mA in either circuit.

2. The location of a resistance of approximately 100 ohms in
series with the screen as close to the pin of the valve as
possible.

3. The use of a by-pass capacitor to earth, about 0.05 uF is a
suitable value, connected to the supply side of the 100 ohms
resistor as mentioned above.

PSISHEY 4
May 1952 P552/1E
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Modulators
Code: P535/1E (CV398)
P552/1E

Tetrode Pulse

P535/1E
P552/1E
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Ref.: P535/1E

Tetrode Pulse P552/1E
Modulators
Code: P535/1E (CV398)
P552/1E (CV427)
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Ref.:

Modulators
Code: P535/1E (CV398)

Tetrode Pulse

P535/1E
P552/1E

P552/1E (CV427)
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Ref.: P535/1E
P552/1E
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Ref.:
P535/1E Tetrode Pulse
P552/1E Modulators

Code: P535/1E (CV398)
P552/1E (CV427)

TOP CAP CT.3.
8 WITH CUPPED FLANGE,

| BASING
. HEATER

>
————————

!
2. GRID No.2.

3. GRID No. 1.

4. HEATER & CATHODE
T.C. ANODE.

i B4A. BASE.

DIM[MILLIMETRES] INCHES

142:88 MIN. [ 5:625 MIN.
149- 23 MAX.[5:875 MAX,
65 09 MAX. | 2:563 MAX.
3571 MAX._| 1'406 Max.
12:7 MAX.| /5 max.

ojolo| >

O DENOTES.ECCENTRICITY WITH RESPECT TO ¢.OF BASE,
NOTE: BASIC FIGURES ARE INCHES.

PS535/1EY
June 1956 P552/1E [ S



Ref.: $102/1G

Thermal Delay Switches

Codes: $102/1G
VLS631

$102/1K

These miniature thermal delay switches have been designed to
provide delay between the application of heater voltage and anode
voltage in indirectly heated valves and mercury vapour rectifiers.
The $102/1G is identical to the VLS631 but has a B7G/F base for

wiring directly into the circuit.

HEATER
Heater voltage 6.3 v
Nominal current 0.5 A
DELAY TIME AT 20°C
Minimum delay 44 sec
Maximum delay 66 sec
DIMENSIONS $102/1G  VLSé631
Maximum overall length 54.0 mm
Maximum seated height 47.6 47.6 mm
Maximum overall diameter 19.1 191 mm
Minimum lead length 38 mm«—
Base B7G/F B7G
Net weight 9 9 g
Mounting position Vertical, base down <
MAXIMUM RATINGS
Maximum open circuit D.C. voltage between
contacts 220 A
Maximum contact current on make 1.0 A
Maximum surge current on make 5.0 A
Maximum current on break at 50 V D.C, 100 mA

NOTE.—A recommended method of operation is to arrange for the

delay switch to operate a mechanical relay fitted with a
*“hold-on’’ coil. By this means large powers can be handled
and it can be so arranged that as the contacts close the
heater supply of the switch is removed. This will ensure the
full delay time in the event of a shut down.

Delay switches may be connected in series to obtain
multiples of the quoted delay time.

$102/1G }_1

February 1957 $102/1K

© 1957 Standard Telephones and Cables Limited



Ref.:

$1021G  Thermal Delay Switches

$102/1K
Codes: $102/1G
VLSé631
VLS 631 TYPICAL CURVE SHOWING
RELATIONSHIP BETWEEN HEATER
VL3090- 1| VOLTAGE AND DELAY TIME.
20 Op Ty T T T T I
DI . | ’F;YT"IYH’THTH.ITTAl IRAANESNESI
L SitSssisiisssansiatisstitsctansmcs:
s T I MEASUREMENTS TAKEN
e HI I AT CONSTANT HEATER
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February 1957
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Thermal Delay Switches

Codes: $102/1G
VLS631

Ref.: $102/1G
$102/1K

* DENOTES - MEASURED FROM BASE SEAT TO BULB TOP LINE AS

DETERMINED BY RING GAUGE OF ‘E’

INT: DIA:

$102/1G B ———e=r
b E
=
: b
A BASING
C#¥
| HEATER
2 1.C.
3 ACTIVE STRIP
4 STATIONARY STRIP
5 NC
J 6 LC.
"—1‘ 7 HEATER
87G/F |
BASE = 0
U = J—J
DIM | MILLIMETRES INCHES
A | 476 MAX: 17 MAX:
B 191 MAX: 3 MAX:
C* 381 + 24 13+ &
D 380 MIN: I3 MIN: <«
Ex | 11 kX
NOTE: BASIC FIGURES ARE INCHES.
$102/1G —3
February 1957 $102/1K



Ref.:

$102/1G Th :
ermal Delay Switches
$102/1K Y
Codes: $102/1G
VLS631
vLsest RING GAUGE
A ! BASING
F* I HEATER
2 1C.
3 ACTIVE STRIP
4 STATIONARY STRIP
5 N.C.
6 LC.
\_ _/ 7 HEATER
87G BASE
PENOTES:- MEASURED FROM BASE SEAT TO BULB TOP
LINE,AS DETERMINED BY RING GAUGE OF ‘E' INT:DIA.
DIM | MILLIMETRES INCHES
A | 54-0 MAX. 28 MAX.
B | 191 mMaAX 34 MAX.
#I'F [381+4.0 1Y +5/32
L |47-6 MAX 176 MAX.
€ | 111 7/16

NOTE:~ BASIC FIGURES ARE INCHES.

$102/1G
February 1957 s102/1K £~



Ref.: $103/1K
Thermal Delay Switches S104/1K

Codes: S$103/1K
$104/1K

These miniature thermal delay switches have been designed to
provide delay between the application of heater voltage and anode
voltage in indirectly heated valves and mercury vapour rectifiers.

HEATER S103/1K  S104/1K
Voltage 27 6.3 \'4
Nominal current 0.115 0.5 A

DELAY TIME AT 20°C

Minimum delay 36 25 sec
Maximum delay 54 35 sec

MECHANICAL DATA

Maximum overall length 54 mm
Maximum seated height 47.6 mm
Maximum overall diameter 1941 mm
Base B7G

Net weight 9 g
Mounting position Vertical, base down<

MAXIMUM RATINGS

Maximum open circuit D.C. voltage between

contacts 220 v
Maximum contact current on make 1 A
Maximum surge current on make 5 A
Maximum current on break at 50 V D.C. 100 mA

NOTE.—A recommended method of operation is to arrange for the
delay switch to operate a mechanical relay fitted with a
“hold-on ™ coil. By this means large powers can be
handled and it can be so arranged that as the contacts close
the heater supply of the switch is removed. This will
ensure the full delay time in the event of a shut down.

These delay switches may be connected in series to obtain
multiples of the quoted delay time.

S103/1KY _,
May 1958 $104/1K
(€) 1958 Standard Telephones and Cables Limited



Ref.:
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Thermal Delay Switches

Ref.: $103/1K

Codes: S103/1K
$104/1K

$104/1K

S104 /1K
v

L3239~ BETWEEN HEATER VOLTAGE AND DELAY TIME.

TYPICAL CURVE SHOWING RELATIONSHIP

10O
9
MEASUREMENTS TAKEN
AT CONSTANT HEATER
80 VOLTAGE AND ROOM
TEMPERATURE 20 °C
7
60
i
o
P4
[0}
Yso
<
3 40
-
>
<_H
430
w
Q
20
10
] L LL L
30 a5 50 55 60 Z 70 7

September 1956
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Ref.:

S103/1K Th .
ermal Delay Switch
S104/1K elay Switches
Codes: S103/1K
S104/1K
RING GAUGE
A BASING
F¥ T 0 HEATER
2 I.C
3 ACTIVE STRIP
4 STATIONARY STRIP
5 N.C
6 I.C.
\_ ) 7 HEATER
B7G BASE

~ MEASURED FROM BASE SEAT TO BULB TOP
LINE,AS DETERMINED BY RING GAUGE OF E' INT:DIA.

DIM | MILLIMETRES INCHES
A | 54-0 MAX. 218 MAX.
B 19-1 MAX 34 MAX.
#|lF [381 240 12542
L [47-6 MAX 1 7 MAX,
wlE [ i1 7/16

NOTE:— BASIC FIGURES ARE INCHES.

$103/1K
September 1956 $104/1 K}_4



SS 1971
Valve

—Srandard Valves—

SS 1971 VALVE

DOUBLE ENDED WATER COOLED TRIODE.

SPECIFICATION. 75",

“BOTH PINS

Cathode.
CONNECTED

Pure Tungsten filament. T 0 6RID
Constant voltage type.

Dimensions.

Net weight
Overall length
Bulb diameter

7 Ibs. (3,200 gms.)
261" (67-5 cms.)
317 (89 cms.) ~

Water Flow. ]
o
5 gallons per minute. j

Constants.

Filament voltage 19-21 volts
(exact filament voltage marked
on bulb).

Nominal filament current

Total emission
*Impedance
*Amplification factor

Grid-anode capacity 20 puF.

Anode-filament capacity 5:5 ppF.
Grid-filament capacity

8 uF. @
* at anode current of 1-0 amp. &

LIMITING CONDITIONS FOR SAFE OPERATION.

12,000 volts
9,000 volts
2-75 amps.

64 amps.
Il amps.

3,500 ohms
21

Maximum direct anode voltage
Maximum direct anode voltage for anode modulation
Maximum direct anode current

Maximum anode dissipation

Maximum grid dissipation

Maximum frequency for above ratings
Anode voltage for frequency of 22 Mc.

I5

250

i5
10,000

Note :—No water jacket required as it forms part of the valve.

Kw.
watts
Mec.
volts

V.1971-1
Nov. 1937



SS 1971

e —Srandard Valves—

TYPICAL OPERATING CONDITIONS.

Class B. A.F. Amp.
For balanced 2 valve circuit.

Direct anode voltage

Grid bias

Direct anode current per valve—zero signal
Direct anode current per valve—maximum signal
Load resistance—anode to anode

Maximum signal output—2 valves

Anode dissipation

10,000 voits
~—250 to —350 volts
0-45 amps.
2:2 amps.
4,000 ohms.
24 Kw.
10 Kw.

RADIO FREQUENCY OPERATION.

Class B Class C Class C
Telephony Telephony Telegraphy
Modulated Subject to
Carrier anode Unmodulated
applied to grid modulation
Direct anode voltage 10,000 7,000 10,000 volts
Direct anode current -5 I-5 3 amps.
Grid bias —400 —650 —900 to
—1,300 volts
Anode dissipation 10 3-5 10 Kw.
Carrier output 5 7 20 Kw.
PRINTED IN

ENGLAND




$S 1971

—Srandard Valves— ™

These curves are taken with A.C. filament heating, grid and anode voltages
being referred to the centre point of the filament.
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Ref.: T2H/60JA & B
U.H.F. Thermocouples

Code: T2H/60JA & B

These thermocouples are suitable for monitoring within the
frequency range 300 Mc/s to 6000 Mc/s and are designed for building
into the walls of resonators, wave-guides, and coaxial-lines, without
leakage or appreciable loss.

They are small disc-seal tubes with an end cap. On one side of the
disc is the R.F. pick-up loop of which the thermo-junction of man=-
ganin and constantan form a part.

The loop is incomplete for D.C. but the H.F. circuit is completed
to the disc through a decoupling capacitor of approximately 35 pF.
At the lower frequency end of the range an additional decoupling
capacitance may be required.

The JA types are so connected that the output is positive at the
end cap. The JB types have the end cap negative to the disc. The
disc is notched on its periphery to provide location of the plane of
the loop with respect to the mounting.

DIMENSIONS
Maximum overall length 54 mm
Maximum disc diameter 22.65 mm
Maximum bulb diameter 10.3 mm
CHARACTERISTICS
Heater current
Type Nominal Maximum safe required to
Resistance | heater current | producein couple
of couple an open circuit
e.m.f. of 15 mV
T2H/60JA & B 6Q 60 mA 38 mA
May 1958 T2H/60JA & B—1

(© 1958 Standard Telephones and Cables Limited



Ref.: T2H/60JA & B
U.H.F. Thermocouples

Code: T2H/60JA & B

TOP CAPCTI SKIRTED
nd A

| ulp
G-L |
-

an

CONNECTIONS
DISC. ELEMENT
T.C. ELEMENT

b n-’_-c

J

]
e

DIM. [MILUMETRES INCHES
A|492 a8 11546% /i
B | 22-23* 020 |0-875% 0008

60 MIN. 0.-24 MIN.
8.5 MAX. |0O-33 MAX.
D [ 0-30 MAX- |[0-012 MAX.
¥ E | 15-87 MIN. 0 625 MIN.
+ 0.3 + 0005
F 1157 _ 0.00 [0°062_0.000

R +013 | +0-005
6 238 T O 0 |0-093 T 2002

NOTE:- BASIC FIGURES ARE INCHES.
% DENOTES:~ MIN CLAMPING DIAMETER

May 1958 T2H/60JA & B—2



Ref.:

Velocity-Modulated
Oscillator

Code: V190C/1M

V190C/1M

The V190C/1M is a coaxial-line velocity-modulated

oscillator for

C.W. operation in the frequency range 800 to 1 000 Mc/s.

CATHODE.
Indirectly heated, oxide coated
Heater voltage 6.3
Nominal current 1

(A.C. frequencies above 60 c¢/s must not be used)

DIMENSIONS.
Maximum overall length 114.3
Maximum bulb diameter 31.8
Base B8G
Net weight 75
MOUNTING.

This valve is designed to mount by means of the reso
suitable tuning circuit.

MAXIMUM RATINGS.

Maximum mean input power to all

electrodes other than the heater 25
Maximum direct cathode current 100
Maximum direct screen voltage 400
Maximum direct screen dissipation 2
Maximum bulb temperature 250

September 1956
(©) 1956 Standard Telephones and Cables Limited

nator discina

V190C/1M—1



Ref.: V190C/1M

Velocity-Modulated
Oscillator

Code: YV190C/iM

TYPICAL OPERATING CONDITIONS.
Oscillator in the frequency range 800-1 000 Mc/s.

Grid Voltage (Vg,).

20 volts negative with respect to cathode. The use of biasimproves
the proportion of cathode current which passes through the
resonator and reaches the anode. See Figure 7 for a sketch of the
electrode assembly.

Resonator Voltage.
A typical curve of resonator voltage versus frequency is shown in
Figure 1.

Cathode Current.

This is dependent on the output power required from the valve and
should be kept as low as possible to obtain the maximum life from
the valve. A typical value is 80 mA, for which greater than 70 mA
anode current should be obtained and an output power of greater
than 2 watts over the band.

Screen Voltage (Vg,).

Zero to Vres +50 volts. Adjusted to give the desired operating
cathode current. A typical value for a cathode current of 80 mAata
frequency of 900 Mc/s is 110 volts. Where the valve is intended for
use in unattended equipment, the screen voltage should be adjusted
automatically so as to keep the cathode current approximately
constant.

Screen Current (Ig,).
Not greater than 5 mA.

Anode Voitage (Va).
This may be maintained at the same voltage as the resonator.

Output Power (Po).

Not less than 2 watts over the frequency range 800-1 000 Mc/s
with a cathode current of 80 mA and the load adjusted for maximum
output. A typical curve of output power versus frequency is shown
in Figure 2. The variation of output power with anode current at a
frequency of 900 Mc/s is shown in Figure 3.

September 1956 V190C/1M—2



Ref.: V190C/1M

Velocity-Modulated
Oscillator

Code: V190C/1M

MODULATION.

Frequency modulation may be obtained by variaticn of the drift
tube voltage (the drift tube is connected to the centre conductor of
the tuning circuit), and is greater than + 2 Mc/s between half-power
points for a cathode current of 80 mA when the load has been
adjusted to give maximum output power.

A capacitor must be built into the centre conductor of the tuning
circuit to allow modulation of the drift tube voltage, as shown in
Figure 8.

The drift tube current will be a maximum of 10 mA if the valve
is correctly aligned in the magnet and the modulation-sensitivity is
about 50 kc/s per volt. The d.c. drift tube voltage must, of course, be
maintained equal to the resonator voltage.

Amplitude modulation can be obtained by variation of either
control grid (g,) or screen grid (g,) voltages.

CIRCUIT.

A sketch of a suitable circuit is shown in Figure 8. The frequency of
oscillation is a function of circuit length L. A typical curve of circuit
length versus frequency is shown in Figure 4. Care must be taken to
see that the centre-conductor is maintained concentric with the
outer conductor at all tuning piston positions to avoid damage to
the valve.

OUTPUT COUPLING.

The specified output power is obtained over the range 800-1 000
Mc/s by means of the coupling locp, as shown in Figure 8. Satisfactory
loading of the valve into 70 ohm cable is obtained but adjustment is
required to loop penetration or rotation as the valve is tuned over
the frequency band.

UNLOADED STARTING CURRENT.

The anode current at which oscillation just starts, when the valve
is loaded only by the circuit, is referred to as the “unloaded starting
current”, and serves as a useful measure of the quality of the tuning
circuit. A typical curve of unloaded starting current versus frequency
for the circuit of Figure 8 is shown in Figure 5. The importance of
good quality circuit construction is illustrated in Figure 6, which
shows the output power obtained at 900 Mc/s, with a cathode
current of 70 mA, as the unloaded starting current is varied.

September 1956 V190C/1M—3



Ref.: V190C/1M

Velocity-Modulated
Oscillator

Code: V190C/1M

MAGNET AND MAGNET ALIGNMENT.

A permanent magnet is used to focus the electron beam. A
suitable magnet is made by Jessops to their sketch No. SK625, but
any magnet giving a uniform field of approximately 1200 oersteds
over a 32 mm gap can be used. The magnet must be aligned so that
the best ratio of anode current to cathode current is obtained (see
Figure 7). Three holes are punched in the valve disc and locate on
pins fixed to the valve clamping plate. Once the magnet has been
aligned, and has been securely clamped with respect to the locating
pins, no further adjustment will be necessary when replacing valves.
It is recommended that at least three, and preferably six, valves are
used to establish the initial alignment of the magnet.

September 1956 V190C/1M—4



Ref.: V190C/1M

Velocity-Modulated
Oscillator

Code: V190C/1M
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Ref.: V190C/1M

Velocity-Modulated
Oscillator

Code: V190C/1M
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Ref.: V190C/1M

Velocity-Modulated
Oscillator

Code: V190C/1M
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Ref.: V190C/1M

Velocity-Modulated
Oscillator

Code: V190C/1M
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Ref.: V190C/iM

Velocity-Modulated
Oscillator

Code: V190C/1M
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Oscillator
V230A/IK (CV234)

Yelocity Modulated

V230A/IK

This is a velocity modulated oscillator of the coaxial
line type for CW operation within the wave range 8.9 cm.

toll ecm.and8cm. to 6 cm.

CATHODE.
Indirectly-heated oxide-coated.
Voltage 6.3
Nominal current (AC frequencies
above 60 c/s must not be used) 0.3
DIMENSIONS.
Maximum overall length 81
Maximum bulb diameter 20.1
Base Miniature 7 pin button
Net weight 22}

MAXIMUM RATINGS.

The mean input power to all elec-
trodes other than the heater

must not exceed 15
The maximum direct cathode

current 65
Maximum direct screen voltage 200

Tentative data
November, 1945

mm.
mm.

mA

V230A/1K—1



V230A/1K
Velocity Modulated

Oscillator
V230A/1K (CV234)

OPERATING CONDITIONS.

Oscillator 8.9 to 11 cm. See Fig. 1.

Grid voltage Vg, 0 to 200 V negative with respect to cathode
Resonator voltage Vr | At9.lcm.250V + 5%,. For other wavelengths
the Vr is approximately proportional to
the square of the frequency

Screen voltage Vg, OtoVr
Anode voltage Va Vr plus 10to 20V
Output power Not less than 0.3 W at the ends of the band

with 15 W input

The output may be controlled by either Vg; or Vgs. It
is usually desirable to set Vg; to zero voltage and adjust
Vgz by means of a potentiometer across the resonator

supply.

Oscillator over at least an octave, approximately
8-16 cm.

See Fig. 2.

Grid voltage Vg, 0 to 200 V negative with respect to cathode

Resonator voltage Vr | At 15 cm. 100V +5%,. For other wavelengths
the Vr is approximately proportional to
the square of the frequency

Screen voltage Vg, 0to Vr
Anode voltage Va Vrplus 10 to 20 V
Output power Not less than 0.4 W in the middie of the band

The output may be controlled by either Vg; or Vgs as
for 8.9 to || cm. operation.

Tentative cata
November, 1945 V230A/I1K—2



V230A/1K
Velocity Modulated

Oscillator
V230A/IK (CV234)

PULSE OPERATION.

The valve may be operated with 109 duty cycle giving peak power
output of the same values as for CW operation. The delay time for
optimum voltage will be approximately | microsecond.

MAGNET AND MAGNET ALIGNMENT.

The magnet recommended is Jessops type 10512 but any magnet
giving a uniform field of about 1200 oersteds over a 22 mm. gap
may be used. The valve must be accurately aligned in the magnetic
field so that as much of the current as possible reaches the anode.
Once aligned no further adjustment will be necessary when replacing
valves.

CIRCUITS.

Two circuits suitable for use with this valve are shown in Fig. |
and 2. The position of the output probe is of importance.

Circuit Fig. | is a rhumbatron cavity with micrometer screw
for wavelength adjustment. Woavelength 8.9 to Il cm.

Circuit Fig. 2 is a non-contact octave rhumbatron.

Further information may be obtained on application to the
Chief Valve Engineer, Standard Telephones and Cables Ltd., Con-
naught House, Aldwych, London, W.C.2.

| d
] MAGNET.

Tentative data FIC. 2,
November, 1945 V230A/IK—3



V230A/IK

Velocity Modulated
Oscillator

V230A/IK (CV234)

12:8mam. MAX.

60 mm. MAX.

Tentative data
November, 1945

L 20-1mm. DIA.MAX.

81 mm.
MAX.
_~C
~H
42 mm. DIA.MAX.

V230A/IK— 4



Ref.: V233A/IK

Velocity Modulated
Oscillator

Code: V233A/1K (CV2190)

This is a velocity-modulated oscillator of the coaxial-line type
for CW operation in the frequency range 2700 to 4200 Mc/s.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 6.3 \'4
Nominal current 0.3 A

(A.C. frequencies above 1.5 kc/s must not be used)

DIMENSIONS.
Maximum overall length 73 mm
Maximum bulb diameter 201 mm
Base B7G
Net weight 21 g
MOUNTING.

The valve is designed to mount by means of the resonator disc so
that the antenna couples into a suitable tuning circuit.

MAXIMUM RATINGS.

The mean input power to all electrodes,

other than the heater 18 w
Maximum direct cathode current 65 mA
Maximum direct screen voltage 400 v
Maximum screen dissipation 1.5 w

Tentative data.
February 1955 V233A[1K—1
© 1956 Standard Telephones and Cables Limited



Ref.: V233A/1K
Velocity Modulated
Oscillator

Code: V233A /1K (CV2190)

TYPICAL OPERATING CONDITIONS.
Oscillator in the frequency range 2700 to 4200 Mc/s.

Grid voltage (Vgi)

40 volts negative with respect to cathode. The use of bias im-
proves the proportion of cathode current which passes through
the resonator and reaches the anode. See Figure 6 for a sketch
of the electrode assembly.

Resonator voitage (Vres)

At 3300 Mc/s, 250 V - 59,. For other frequencies the resonator
voltage is approximately proportional to the square of the fre-
quency. See Figure 1.

Screen voltage (Vg2)

Zero to Vres -+ 50 volts. Adjusted to give an ancde dissipation
of 10 watts, provided that the cathode current does not exceed
65 mA.

Screen current (Ig2)
Not greater than 5 mA.

Anode voltage (Va)
10 to 20 volts positive with respect to resonator.

Output power (Po)

Not less than 300 mW over the frequency range 2700 to 4200
Mc/s when operated in the tuning circuit of Figure 7, and when
the load is adjusted for maximum power output. In Figure 3
power output is plotted as a function of frequency for several
values of anode dissipation.

Tentative data.
February 1955 V233A/1K—2



Ref.: V233A/1K

Velocity Modulated
Oscillator

Code: V233A/1K (CV2190)

CIRCUIT.

Figure 7 shows a sketch of a suitable tuning circuit. The frequency
of oscillation is a function of circuit length L, i.e. piston position,
and the frequency range is determined by the stroke of the piston.
Curves of circuit length as a function of frequency are plotted in
Figure 2. The valve will operate satisfactorily in other types of
circuit, with certain differences in performance. Further information
may be obtained on application to the Chief Valve Engineer, Standard
Telephones and Cables Limited, Dowlish Ford Mills, liminster,
Somerset.

OUTPUT COUPLING.

The specified output power is obtainable over the entire range
2700 to 4200 Mc/s by means of a coupling loop placed either at the
piston face (position A of Figure 7), or at the valve end of the
circuit (position B).

Using Position A, satisfactory loading of the valve into 70 ohm
coaxial cable is obtainable for a fixed loop position (pre-set at
midband) over a limited range, e.g. 3600 to 4200 Mc/s. In Position B,
however, it is usually necessary to make an adjustment of the loop
orientation when tuning the oscillator over the frequency range.
For applications where such adjustments of the loops are inadmissible
the impedance at the loop must be transformed to that of the load
by means of an appropriate impedance matching technique.

UNLOADED STARTING CURRENT.

The anode current at which oscillations just start, when the valve
is loaded only by the circuit, is referred to as the “‘unloaded starting
current”’, and serves as a useful measure of the efficiency of the
tuning circuit. In Figure 4 the unloaded starting current for a
typical valve is plotted as a function of frequency using the recom-
mended circuit.

To illustrate the importance of good tuning circuit construction a
curve of power output versus the unloaded starting current of the
valve cicuit combination is given in Figure 5.

Tentative data,
February 1955 V233A/1K—3



Ref.: V233A/1K
Velocity Modulated
Oscillator

Code: V233A/1K (CV2190)

OUTPUT MODULATION.

(a) Amplitude modulation.

The voltage required is dependent both upon the particular
operating conditions, and the loading of the valve. For 100 per cent
modulation it is only necessary to reduce the anode current to a
value below the starting current of oscillation.

Modulation of either the grid (g,) or the screen (g,) is permissible.
Modulating voltages of between —50 and —200 applied to the grid
will be found to be adequate. For the screen, however, positive
modulating voltages of the same order are necessary, and, since the
screen takes current, adequate modulation powershould be provided.

(b) Frequency modulation.

Although the valve is not specifically designed for frequency
modulation about -+ 1 Mc/s is available by variation of the resonator
voltage.

MAGNET AND MAGNET ALIGNMENT.

The recommended magnet is Jessop Type No. 10512, but any
magnet giving a uniform field of approximately 1200 oersteds over
a 22 mm gap can be used. The magnet must be aligned so that the
best ratio of anode current to cathode current is obtained (see
Figure 6). Three holes are punched in the valve disc and locate on
pins fixed to the valve clamping plate. Once the magnet has been
aligned, and has been securely clamped with respect to the locating
pins, no further adjustment will be necessary when replacing valves.
It is recommended that at least three, and preferably six, valves are
used to establish the initial alignment of the magnet.

Tentative data.
February 1955 V233A/1K—4



Ref.: V233A/1K
Velocity Modulated
Oscillator

Code: V233A/1K (CV2190)
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Ref.: V233A/1K
Velocity Modulated
Oscillator

Code: V233A/1K (CV2190)
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Ref.: V233A/1K

Velocity Modulated
Oscillator

Code: V233A/1K (CV2190)
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Ref.: V233A/1K

Velocity Modulated
Oscillator

Code: V233A/1K (CV2190)
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Ref.: V233A/1K

Velocity Modulated
Oscillator
Code: V233A/1K (CV2190)

e € <ty

| Neres)

“

e L
B7G.BASE. C -

PINS 783 WILL BE 45°H)10°
FROM @ OF LOCATING HOLES

BASING

IN DISC.

TUBULATION MAY
BE 15° FROM §
OF LOCATING
HOLE INDISC.

1. CONTROL GRID.
2. CATHODE.
NOTE. 1. THIS PORTION OF BULB 3. HEATER.
T WILL NOT FOUL A 4. HEATER.
CYLINDER OF INT. DIA. sr:“cnrnlso oy 5+ ANODE.
WHICH 1S CONCENTRIC WITH THE PIT
CIRCLE OF THE LOCATING HOLES IN 6. RESONATOR.
THE DISC. 7. SCREEN GRID.
DIMIMILLIMETRES | INCHES DIM| MILLIMETRES | INCHES
A 73 MAX. 278 MAX. P | 1s-5s+40 Jo-5520-16
B | 42 MAX. 1-65 MaX. || Q| 8-5 Max. 0-33 MAX.
c [ 201 mMax. 0-79 Max. [l o [, +0u3 ] 40005
D |30-06F0.06]i-218 £ 0-002 —0-00 — 0000
£ 24 MAX. ] 0-94 MAX. . +0:06 +0-002
T {23 0-
J ] 460F6s | 1B ETs 5 — 000 993 _ 6.000
11 MIN, 0-437 MIN. ge + 013 | o4 0005
“ 1z uax. o-soamax. | W27 oo [ 019 o000
M| 03 Max. 0-012 MAX. N 18 MAX. 0-710 MAX.
NOTE.2-BASIC FIGURES ARE INCHES. x | 21-50 Mmin. | o850 MIN.
NOTE.3-ALSO MIN.CLAMPING DIA. Y | 20-32 MiN. | 0-800 Min.
Tentative data.
February 1955 V233A/1K—9



Ref.: V235A/1K
Velocity Modulated
Oscillator

Code: V235A/1K (CV2221)

This is a velocity-modulated oscillator of the coaxial line type for
CW operation in the frequency range 2700 to 4000 Mc/s.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 6.3 v
Nominal current 0.3 A

(AC frequencies above 1.5 kc/s must not be used)

DIMENSIONS.
Maximum overall length 73 mm
Maximum bulb diameter 20.1 mm
Base B7G
Net weight 21 g
MOUNTING.

The valve is designed to mount by means of the resonator disc
so that the antenna couples into a suitable tuning circuit.

MAXIMUM RATINGS.

Maximum mean input power to all

electrodes, other than the heater 15 w
Maximum direct cathode current 65 mA
Maximum direct screen voltage 400 \'
Maximum screen dissipation 1.5 w

Tentative data.
February 1955 V235A/1K—1
© 1956 Standard Telephones and Cables Limited



Ref.: V235A/1K
Velocity Modulated
Oscillator

Code: V235A/1K (CV2221)

TYPICAL OPERATING CONDITIONS.
Oscillator in the frequency range 2700 to 4000 Mc/s.

Grid Voltage (Vgi)

40 volts negative with respect to cathode. The use of bias improves
the proportion of cathode current which passes through the
resonator and reaches the anode. See Figure 6 for a sketch of the
electrode assembly.

Resonator voltage (Vres)

At 3300 Mc/s, 250 V + 5 per cent. For other frequencies the
resonator voltage is approximately proportional to the square of
the frequency. See Figure 1.

Screen voltage (Vg2)

Zero to Vres + 50 volts. Adjusted to obtain the appropriate value
of cathode current.

Screen current (Ig2)
Not greater than 5 mA.

Anode voltage (Va)
10 to 20 volts positive with respect to resonator.

Output power (Po)
Not less than 500 mW over the frequency range 2700 to 3800 Mc/s
and not less than 350 mW over the frequency range 3800 to 4000
Mc/s when operated in the tuning circuit of Figure 7, and when
the load is adjusted for maximum power output. In Figure 3
power output of a typical valve is plotted as a function of frequency
for a cathode input of 15 watts.

Tentative data.
February 1955 V235A/1K—2



Ref.: V235A/1K
Velocity Modulated
Oscillator

Code: V235A/1K (CV2221)

CIRCUIT.

Figure 7 shows a sketch of a suitable tuning circuit. The frequency
of oscillation is a function of tuner position. Curves of tuner position
as a function of frequency are plotted in Figure 2. The valve will
operate satisfactorily in other types of circuit, with certain differ-
ences in performance. Further information may be obtained on
application to the Chief Valve Engineer, Standard Telephones and
Cables, Limited, Dowlish Ford Mills, iminster, Somerset.

OUTPUT COUPLING.

The specified output power is obtainable over the entire range
2700 to 4000 Mc/s by means of a coupling foop inserted through the
cylindrical wall of the circuit.

Satisfactory loading of the valve into 70 ohm coaxial cable is
obtainable and it is usually necessary to make an adjustment of the
loop orientation when tuning the oscillator over the frequency
range. For applications where such adjustment of the loop is in-
admissible, the impedance of the load must be transformed by
means of an appropriate impedance matching technique.

UNLOADED STARTING CURRENT.

The anode current at which oscillations just start, when the valve
is loaded only by the circuit, is referred to as the ‘‘ unloaded starting
current”’, and serves as a useful measure of the efficiency of the
tuning circuit. In Figure 4 the unloaded starting current for a
typical valve is plotted as a function of frequency using the recom-
mended circuit.

To illustrate the importance of good circuit construction a curve
of power output versus the unloaded starting current of the vaive
circuit combination is given in Figure 5.

MAGNET AND MAGNET ALIGNMENT.

A permanent magnet is used to focus the electron beam. The
recommended magnet is Jessop Type No. 10512, but any magnet
giving a uniform field of approximately 1200 oersteds over a 22 mm
gap can be used. The magnet must be aligned so that the best ratio
of anode current to cathode current is obtained. (See Figure 6.)
Three holes are punched in the valve disc and locate on pins fixed
to the valve clamping plate. Once the magnet has been aligned, and
has been securely clamped with respect to the locating pins, no
further adjustment will be necessary when replacing valves. [t is
recommended that at least three, and preferably six, valves are used
to establish the initial alignment of the magnet.

Tentative data.
February 1955 V235A/1K—3



Ref.: V235A/1K
Velocity Modulated
Oscillator

Code: V235A/1K (CV2221)
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Ref.: V235A/1K
Velocity Modulated
Oscillator

Code: V235A/1K (CV2221)
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Tentative data.
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Ref.: V235A/1K
Velocity Modulated
Oscillator

Code: V235A/1K (CV2221)
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Tentative data.
February 1955 V235A/1K—6



Ref.: V235A/1K
Velocity Modulated
Oscillator

Code: V235A/1K (CV2221)
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Tentative data.
February 1955 V235A/1K—7



Ref.: V235A/1K
Velocity Modulated
Oscillator
Code: V235A/1K (CV2221)

PINS 783 WILL BE 45°+10°
FROM § OF LOCATING HOLES
IN DISC.
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e €
(SEE
L NOTE3) SEE NOTE. L.
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Will NOT FOUL A 4. HEATER.
CYLINDER OF INT. D1A. Sr[ClF“ItD ey 5 ANODE.
WHICH 1S CONCENTRIC WITH THE PIT
CIRCLE OF THE LOCATING HOLES IN 6. RESONATOR.
THE DISC. 7. SCREEN GRID.
DIM]MILLIMETRES INCHES DIM]| MILLIMETRES INCHES
A 73 MAX. 278 MAX. P Ji3s-5%40 Jos5352o16
8 | 42 max 165 MAX. || Q | 8-5 Max. 0-33 MAX.
C | 201 Max. 0-79 MAX. +0:13 + 0-005
o [ 3096+ 0-06li-zis Foooz) ° |° 2 000 | %% 0.000
€ 24 MKAX. 0:904 MAX. ) 4+ 0-06 + 0002
T ]2 0-
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111 MIN. 0-437 MIN. 9e + O3 | o)+ 0005
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NOTE.3-ALSO MIN.CLAMPING DIA. Y | 20-32 MiN. | 0-800 MIN.

Tentative data,
February 1955 V235A/1K—8



Ref. : V237C/1K

Velocity-Modulated
Oscillator

Code : V237C/1K

The V237C/1K is a fow voltage coaxial-line V.M. oscillator capable
of being frequency modulated for operation in the frequency range
3 560-3820 Mc/s. It is one of a series of three (V239C/1K and
V241C/1K) to provide complete coverage of the 3 600-4 200 Mc/s
communication band.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 6.3 v
Nominal current 0.26 A
DIMENSIONS.
Maximum overall length 80 mm
Maximum bulb diameter 20.1 mm
Base B7G
Net weight 22 g
MOUNTING.

This valve is designed to mount by means of the resonator disc so
that the antenna couples with a suitable tuned circuit.

MAXIMUM RATINGS.

Maximum mean input power to all

electrodes other than the heater 15 w
Maximum direct cathode current 65 mA
Maximum direct screen voltage 400 \%
Maximum direct screen dissipation 1.5 w

Tentative data
Mav 1955 V237C/1K—1



Ref. : V237C/1K

Velocity-Modulated
Oscillator

Code : V237C/1K

TYPICAL OPERATING CONDITIONS.
Oscillator in the frequency range 3560 to 3820 Mcs.

Grid Voltage (Vgi)

40 volts negative with respect to cathode. The use of biasimproves
the proportion of cathode current which passes the resonator and
reaches the anode. See Figure 3 for a sketch of the electrode
assembly.

Screen Voltage (Vg2)

Adjusted to give an anode current of 35 mA and should be varied
during the valve life so as to maintain the anode current at a constant
value. Where the valve is to be used in unattended equipment it is
recommended that this variation be made automatically.

A typical value of screen voltage is 120 volts.

Screen Current (lg2)

This will not be greater than 5 mA provided that the screen
voltage does not exceed the resonator voltage.
Resonator Voltage (Vres)

This should be adjusted to give maximum power output and varies
between 225 and 285 volts over the mechanical tuning band.
Anode Voltage (Va)

This is kept constant throughout the tuning band at 300 volts.

PERFORMANCE.

Power output, minimum 350 mW
Variation of output with frequency

over the specified tuning range less than 3 db
Electronic tuning range, between

half power points +4 to +7 Mc/s
Mechanical tuning by variation of

length L 3560 to 3820 Mc/s

Typical curves of power output and
circuit length versus frequency are
shown on Figures 1 and 2.

Tentative data
May 1955 V237C/1K—2



Ref. : V237C/1K

Velocity-Modulated
Oscillator

Code : V237C/1K

MODULATION.

Frequency modulation is obtained by variation of the resonator
voltage. The figures for electronic tuning range are those for the
valve loaded so as to give maximum output power and the modula-
tion sensitivity under these conditions is between 0.2 and 0.4 Mc/s
per volt. If the loading on the valve is reduced the electronic tuning
range will be increased somewhat but the sensitivity will be reduced.
The change in slope of the characteristic will be about 10 per cent
for a deviation of about 60 to 70 per cent of the half power value.

The input capacitance when using the circuit shown in Figure 4
is between 20 and 30 pF.

THERMAL DRIFT AND STABILITY.

The total thermal drift from cold to the final operating frequency
is between 7 and 10 Mc/s and is completed in about 5 minutes.

The frequency change with ambient temperature is about 50 kc¢/s
per degree centigrade.

MAGNET AND MAGNET ALIGNMENT.

A permanent magnet is used to form the electron beam. The
recommended magnet is Jessop Tyne No. 10512, but any magnet
giving a uniform field of approximately 1 200 oersteds over a 22 mm
gap can be used. The magnet must be aligned so that the best ratio
of anode current to cathode current is obtained (see Figure 3).
Three holes are punched in the valve disc and locate on pins fixed
to the valve clamping plate. Once the magnet has been aligned and
has been securely clamped with respect to the locating pins, no
further adjustment will be necessary when replacing valves. It is
recommended that at least three, and preferably six, valves are used
to establish the initial alignment of the magnet.

Tentative data
May 1955 V237C/1K—3



Ref. : V237C/1K

Velocity-Modulated
Oscillator

Code : V237C/1K
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Tentative data
May 1955 V237C/1K—4



Ref. : V237C/1K

Yelocity-Modulated
Oscillator

Code : V237C/1K
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Tentative data
May 1955 V237C/1K—5



Ref. : V237C/1K

Velocity-Modulated
Oscillator

V237C/1K

Code :

f—u8 PINS 7 &3 WILL BE 45°%10° FROM
SEE NOTE 3. 3 § OF LOCATING HOLES IN DISC.
SEE NOTE. F
[X.DIAIN E 1*
N DIRECTION OF
X ELECTRON FLOW.
T T b
M 4
PR J fo
vl ¥ TUBULATION MAY BE
(¥.0ia) : + 155 FROM § OF
Bt i} _sr LOCATING HOLE IN DISC;
o N1 iy
(H BASING
. l. CONTROL GRID
BASEB7C | ¢ 2. CATHODE.
NOTE. ) THIS PORTION OF BULB WILL NOT 5. HEATER.
FOUL A CYLNDER OF INT: DIA. SPECIFIED + HEATER
WHICH 15 CONCENTRIC WITH THE PITCH : :
CIRCLE OF THE LOCATING HOLES IN DISC. 5. ANODE.
6. RESONATOR.
NOTE. 2. BASIC FIGURES ARE INCHES. 7. SCREEN GRID,
NOTE.3. ALSO MIN; CLAMPING DiA:
DIM: [MILLIMETRES INCHES DIM: | MILLIMETRES INCHES
A [60 MAX: |3-15 MAX: p |I3-5 £+ 4.0 [0-53 % 016
B [31.75 Max: lilg MAX: Q | 8:5 MAX: 033 MAX:
¢ f20.1  mMax: [0-79  MaAX: s 1.6t 013|506, 0005
D |30-96+0-06 [1-218% 0002 — 0-00 —0-000
£ |24 MAX: |0-94  MAX: 7 |2.3561 006 005t 0-002
F | 812 MAX: [0.320 MaAX: - 0:00 ~0-000
J Is6 MAX: [2-2 MAX: W |2.79 %013 [g.0 +0-005
K [16:5 max: [0-65 mMax: —~0:00 —~0-000
M ] 0-3 MAX: [0-012 MAX: X [21-59 MIN: 0-850 MIN-
N i MAX: {0-710  MAX: Yy [20-32 MmN 0-800 MIN:
Tentative data
May 1955 V237C/1K—6




Ref. : V239C/1K

Velocity-Modulated
Oscillator

Code : V239C/1K

The V239C/1K is a low voltage coaxial-line V.M. oscillator capable
of being frequency modulated for operation in the frequency range
3780-4 040 Mc/s. It is one of a series of three (V237C/1K and
V241C/1K) to provide complete coverage of the 3 600-4 200 Mc/s
communication band.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 6.3 A
Nominal current 0.26 A
DIMENSIONS.
Maximum overall length 80 mm
Maximum bulb diameter 2041 mm
Base B7G
Net weight 22 g
MOUNTING.

This valve is designed to mount by means of the resonator disc so
that the antenna couples with a suitable tuned circuit.

MAXIMUM RATINGS.

Maximum mean input power to all

electrodes other than the heater 15 \s4
Maximum direct cathode current 65 mA
Maximum direct screen voltage 400 v
Maximum direct screen dissipation 1.5 w

Tentative data
May 1955 V239C/1K—1



Ref. : V239C/1K

Velocity-Modulated
Oscillator

Code : V239C/1K

TYPICAL OPERATING CONDITIONS.
Oscillator in the frequency range 3780 to 4040 Mc/s.

Grid Volitage (Vgi)

40 volts negative with respect to cathode. The use of bias improves
the proportion of cathode current which passes the resonator and
reaches the anode. See Figure 3 for a sketch of the electrode
assembly.

Screen Voltage (Vg2)

Adjusted to give an anode current of 35 mA and should be varied
during the valve life so as to maintain the anode current at a constant
value. Where the valve is to be used in unattended equipment it is
recommended that this variation be made automatically.

A typical value of screen voltage is 120 volts.

Screen Current (Ig2)

This will not be greater than 5 mA provided that the screen
voltage does not exceed the resonator voltage.
Resonator Voltage (Vres)

This should be adjusted to give maximum power output and varies
between 230 and 280 volts over the mechanical tuning band.
Anode Voltage (Va)

This is kept constant throughout the tuning band at 300 volts.

PERFORMANCE.

Power output, minimum 350 mwW
Variation of output with frequency

over the specified tuning range less than 3 db
Electronic tuning range, between

haif power points +4 to =7 Mc/s
Mechanical tuning by variation of

length L 3780 to 4040 Mc/s

Typical curves of power output and
circuit length versus frequency are
shown on Figures 1 and 2.

Tentative data
May 1955 V239C/1K—2



Ref. : V239C/1K

Velocity-Modulated
Oscillator

Code : V239C/1K

MODULATION.

Frequency modulation is obtained by variation of the resonator
voltage. The figures for electronic tuning range are those for the
valve loaded so as to give maximum output power and the modula-
tion sensitivity under these conditions is between 0.2 and 0.4 Mc/s
per volt. If the loading on the valve is reduced the electronic tuning
range will be increased somewhat but the sensitivity will be reduced.
The change in slope of the characteristic will be about 10 per cent
for a deviation of about 60 to 70 per cent of the half power value.

The input capacitance when using the circuit shown in Figure 4
is between 20 and 30 pF.

THERMAL DRIFT AND STABILITY.

The total thermal drift from cold to the final operating frequency
is between 7 and 10 Mc/s and is completed in about 5 minutes.

The frequency change with ambient temperature is about 30 ke/s
per degree centigrade.

MAGNET AND MAGNET ALIGNMENT.

A permanent magnet is used to form the electron beam. The
recommended magnet is Jessop Type No. 10512, but any magnet
giving a uniform field of approximately 1 200 oersteds over a 22 mm
gap can be used. The magnet must be aligned so that the best ratio
of anode current to cathode current is obtained (see Figure 3).
Three holes are punched in the valve disc and locate on pins fixed
to the valve clamping plate. Once the magnet has been aligned, and
has been securely clamped with respect to the locating pins, no
further adjustment will be necessary when replacing valves. It is
recommended that at least three, and preferably six, valves are used
to establish the initial alignment of the magnet.

Tentative data
May 1955 V239C/1K—3



Ref. : V239C/1K

Velocity-Modulated
Oscillator

Code : V239C/1K
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Tentative data
May 1955 V239C/1K—4



Ref. : V239C/1K

Velocity-Modulated
Oscillator

Code : V239C/1K
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Tentative data
May 1955 V239C/1K~--5



Ref. : V239C/1K

Velocity-Modulated
Oscillator

Code :

V239C/1K

SEE NOTE.S.—+_\

SEE NOTE.
(NN
!

4y
H

PINS 783 WILL BE 45°F10° FROM

BASE BTG l.. ¢

€ OF LOCATING HOLES IN DISC.

DIRECTION OF
ELECTRON FLOW.

TUBULATION MAY 8E
+5° FROM § OF
S LOCATING HOLE IN DISC,

BASING

CONTROL GRID,

L
2. CATHODE.
NOTE. | THIS PORTION OF BULB WiLL NOT 3. HEATER.
FOUL A CYLINDER OF INT: DIA. SPECIFIED + HEATER
WHICH 1S CONCENTRIC WITH THE PITCH : -
CIRCLE OF THE LOCATING HOLES IN DISC. 5. ANODE.
6. RESONATOR.
NOTE. 2. BASIC FIGURES ARE INCHES. 7. SCREEN GRID.
NOTE. 3. ALSO MIN; CLAMPING DitA
foIM: [MILLIMETRES INCHES DIM: | MILLIMETRES INCHES
A |80 MAX: [3-15 MAX: P JI3-5 * 4.0 |0-53 £ 0.16
B {3175 MAX: [I 4 MAX: Q {8:5 Max: 0-33 MAX:
¢ J20-1  mMax: [o-79  Max: s 16T 018 [ gq,7 07005
D [30-96+0-06 |i-218 % 0-002 — 000 -0-000
E |24 MAX: [0:-94  MAX: 1 12,3561 006 o051 0002
F | 812 MAX: [0.320 MAX: ~ 000 ~0-000
J |56 MAX: |2-2 MAX: W |2.79 70713 |gu 0005
K 165 Max: |0-65 Max: —0-00 -0-000
M [o-35 max: fo-012 Max: X [21-59 MIN: 0-850 MiN:
N f18 MAX: [0-710  MAX: y [20-32 MmN 0-800 MIN:
Tentative data
May 1955 V239C/1K—6



Ref.: V240C/1K
Velocity Modulated =~ V240C/2K
Oscillators

Code: V240C/1K
V240C/2K (CV2189)

These valves are low voltage coaxial type V.M. Oscillators capable
of being frequency modulated. They have sufficient mechanical
tuning to cover the necessary carrier frequency variations between
sections in a radio link with a mid-band frequency of 4050 and 4000
Mc/s respectively.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 6.3 v
Nominal current 0.26 A
DIMENSIONS.
Maximum overall length 80 mm
Maximum bulb diameter 20.1 mm
Base B7G
Net weight 22 g
MOUNTING.

These valves are designed to mount by means of the resonator
disc so that the antenna couples with a suitable tuned circuit.

MAXIMUM RATINGS.
Maximum mean input power to all electrodes

other than the heater 18 w
Maximum direct cathode current 65 mA
Maximum direct screen voltage 400 v
Maximum direct screen dissipation 1.5 w

Tentative data. V240C/1K _
September 1952 V240C/2K

© 1956 Standard Telephones and Cables Limited



Ref.: V240C/1K
V240C2K  yelocity Modulated
Oscillators

Code: V240C/1K
V240C/2K (CV2189)

TYPICAL OPERATING CONDITIONS.

Oscillator in the frequency range 4000 to 4100 Mc/s (V240C/1K)
3950 to 4050 Mc/s (V240C/2K)

Grid voltage (Vg,)

40 volts negative with respect to cathode. The use of bias improves
the proportion of cathode current which passes the resonator and
reaches the anode. See Figure 3 for a sketch of the electrode
assembly.

Screen voltage (Vy,)
Adjusted to give an anode current of 35 mA and should be varied
during the valve life so as to maintain the anode current at a
constant value. Where the valve is to be used in unattended
equipment it is recommended that this variation be made auto-
matically.
A typical value of screen voltage is 120 volts.

Screen current (lg,)

This will not be greater than 5 mA provided that the screen
voltage does not exceed the resonator voltage.

Resonator voltage (Vres)

This should be adjusted to give maximum power output and
varies between 250 and 280 volts for the V240C/1K, and between
240 and 270 for the V240C/2K over the mechanical tuning band.

Anode voltage (V,)
This is kept constant throughout the tuning band at 300 volts.

Tentative data. V240C/1KY _ o
September 1952 V240C/2K [T



Ref.: V240C/1K
Velocity Modulated =~ Y240C/2K
Oscillators

Code: V240C/1K
V240C/2K (CV2189)

PERFORMANCE.

These valves should be operated in a tuning circuit as shown in
Figure 4 with the coupling slug and the resonator voltage adjusted
for maximum power output. With the operating conditions as
specified the following performance should be obtained.

Power output, minimum 350 mwW

Variation of output with frequency
over the specified tuning range less than 3 db

Electronic tuning range, between
half power points +7 to +10 Mc/s

Mechanical tuning by variation of
length Lc -+50 minimum Mc/s

Rate of change of frequency with
mechanical tuning, per mm change
of piston position 3 to 12 Mc/s

Typical curves of power output and
electronic tuning range versus
frequency are shown on Figures
1 and 2 (Sheet 5).

MODULATION.

Frequency modulation is obtained by variation of the resonator
voltage. The figures for electronic tuning range are those for the
valve loaded so as to give maximum output power and the modu-
lation sensitivity under these conditions is between 0.2 and 0.4 Mc/s
per volt. If the loading on the valve is reduced the electronic tuning
range will be increased somewhat but the sensitivity will be reduced.
The change in slope of the characteristic will be about 10 per cent
for a deviation of about 60 to 70 per cent of the half power value.

Distortion components for small deviations (< --2 Mc/s) at the
correct resonator voltage will be about 50 db down on the funda-
mental.

The input capacitance when using the circuit shown in Figure 4 is
between 20 and 30 pF.

Tentative data. V240C/1K 3
September 1952 V240C/2K



Ref.: V240C/1K

vadoc/2K Velocity Modulated
Oscillators
Code: V240C/1K \Z

V240C/2K (CV2189)

THERMAL DRIFT AND STABILITY.

The total thermal drift from cold to the final operating frequency
is between 7 and 10 Mc/s and is completed in about 5 minutes.

The frequency change with ambient temperature is about 50 kc/s
per degree centigrade.

MAGNET AND MAGNET ALIGNMENT.

A permanent magnet is used to form the electron beam. The
recommended magnet is Jessop Type No. 10512, but any magnet
giving a uniform field of approximately 1200 oersteds over a
22 mm gap can be used. The magnet must be aligned so that the
best ratio of anode current to cathode current is obtained (see
Figure 3). Three holes are punched in the valve disc and locate on
pins fixed to the valve ciamping plate. Once the magnet has been
aligned, and has been securely clamped with respect to the locating
pins, no further adjustment will be necessary when replacing valves.
It is recommended that at least three, and preferably six, valves are
used to establish the initial alignment of the magnet.

Tentative data. V240C/1K —4
September 1952 V240C/2K



Code:

Oscillators
V240C/1K

Ref.: V240C/1K

Velocity Modulated  Y240C/2K

V240C/2K (CV2189)
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Tentative data. V240C/1KY o
February 1955 V240C/2K J



Ref.: V240C/1K
V240C/2K  yelocity Modulated
Oscillators

Code : V240C/1K
V240C/2K (CV2189)
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Tentative data. V240C/1K
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February 1955 V240C/2K [



Ref. : V240C/1K
Velocity Modulated  V240C)2K

Oscillators
Code : V240C/1K
V240C/2K (CV2189)
8 PINS 78 IWILL BE 45°t 10° FROM
SEE NOTE.3 £ € OF LOCATING HOLES IN DISC.
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X - / b ELECTRON FLOW.
{
1'4 4
L
A 3 (1]
| [T iy
broia ] =~ I—_ ] Lolcsmnc Koe i oisc
At ! BAsNG

Base 876, || . CONTROL GRID.

1

2. CATHODE.
NOTE.L THIS PORTION OF BULB WILL NOT g oo
FOULA CYLINDER OF INT. OIA. SPECIFIED - .
WHICH 1S CONCENTRIC WITH THE PITCH ; HEATER.

6

7

CIRCLE OF THE LOCATING HOLES INDISC. . ANODE.
. RESONATOR.

NOTE.2. BASIC FIGURES ARE INCHES. . SCREEN GRID.

NOTE.3.ALSO MIN.CLAMPING DIA,

DIM.[MILLINETRES INCHES DIM. [MILLIMETRES INCHES
A [80 MAX. 315 MAX. P i35+ 4.0 053+ 016
B |31 75MAX. 1 /s MAX. Q | 85 MAX. 033 MAX,
- 79 . . -
C [20-1 MAX. 0 MAX s g T O3 0-0s2 T 9005
o [30-96+0-06 | 1218 * 0002 — 000 -~ 0000
£ |24 MAX. 094 MAX. + 006 +0:002
23 -
F | 812 MAX. 0-320 MAX. T 000 | 9°% 0000
J [56  mMax. 2.2 MAX. + 043 +0-008
K | 165 MAX, | 0:65 WAX. W 279 _ 400 | 91100900
M | 03 MAX. 0012 MAX. X _| 2159 MIN. 0850 MiN.
N |18 MAX. 0-710 MAX. Y | 2032 MIN. 0-800MIN.
Tentative data. V240C/1KY _ 5

September 1952 V24CC/2K [



Ref. : V241C1K

Velocity-Modulated
Oscillator

Code : V241C/1K

The V241C/1K is a low voltage coaxial-line V.M. oscillator capable
of being frequency modulated for operation in the frequency range
4000-4 240 Mc/s. It is one of a series of three (V237C/1K and
V239C;1K) to provide complete coverage of the 3 600-4 200 Mc/s
communication band.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 6.3 \%
Nominal current 0.26 A
DIMENSIONS.
Maximum overall length 80 mm
Maximum bulb diameter 20.1 mm
Base B7G
Net weight 22 g
MOUNTING.

This valve is designed to mount by means of the resonator disc so
that the antenna couples with a suitable tuned circuit.

MAXIMUM RATINGS.

Maximum mean input power to all

electrodes other than the heater 15 w
Maximum direct cathode current 65 mA
Maximum direct screen voltage 400 \
Maximum direct screen dissipation 1.5 w

Tentative data
May 1955 V241C/1K—1



Ref. : V241C/1K

Velocity-Modulated
Oscillator

Code : V241C/1K

TYPICAL OPERATING CONDITIONS.
Oscillator in the frequency range 4000 to 4240 Mc’s.

Grid Voltage (Vgi)

40 volts negative with respect to cathode. The use of bias improves
the proportion of cathode current which passes the resonator and
reaches the anode. See Figure 3 for a sketch of the electrode
assembly.

Screen Voltage (Vz2)

Adjusted to give an anode current of 35 mA and should be varied
during the valve life so as to maintain the anode current at a constant
value. Where the valve is to be used in unattended equipment it is
recommended that this variation be made automatically.

A typical value of screen voltage is 120 volts.

Screen Current (Ig2)

This will not be greater than 5 mA provided that the screen
voltage does not exceed the resonator voltage.
Resonator Voltage (Vres)

This should be adjusted to give maximum power output and varies
between 230 and 285 volts over the mechanical tuning band.
Anode Voltage (Va)

This is kept constant throughout the tuning band at 300 volts.

PERFORMANCE.

Power output, minimum 350 mW
Variation of output with frequency

over the specified tuning range less than 3 db
Electronic tuning range, between

half power pacints +4 to 7 Mc's
Mechanical tuning by variation of

length L. 4000 to 4240 Mcs

Typical curves of power output and
circuit length versus frequency are
shown on Figures 1 and 2.

Tentative data
May 1955 V241 C1K~2



Ref. : V241C1K

Velocity-Modulated
Oscillator

Code : V241C/1K

MODULATION.

Frequency modulation is obtained by variation of the resonator
voltage. The figures for electronic tuning range are those for the
valve loaded so as to give maximum output power and the modula-
tion sensitivity under these conditions is between 0.2 and 0.4 Mc/s
per volt. If the loading on the valve is reduced the electronic tuning
range will be increased somewhat but the sensitivity will be reduced.
The change in slope of the characteristic will be about 10 per cent
for a deviation of about 60 to 70 per cent of the half power value.

The input capacitance when using the circuit shown in Figure 4
is between 20 and 30 pF.

THERMAL DRIFT AND STABILITY.

The total thermal drift from cold to the final operating frequency
is between 7 and 10 Mc/s and is completed in about 5 minutes.

The frequency change with ambient temperature is about 50 kc/s
per degree centigrade.

MAGNET AND MAGNET ALIGNMENT.

A permanent magnet is used to form the electron beam. The
recommended magnet is Jessop Type No. 10512, but any magnet
giving a uniform field of approximately 1 200 oersteds over a 22 mm
gap can be used. The magnet must be aligned so that the best ratio
of anode current to cathode current is obtained (see Figure 3). Three
holes are punched in the valve disc and locate on pins fixed to the
valve clamping plate. Once the magnet has been aligned, and has
been securely clamped with respect to the locating pins, no further
adjustment will be necessary when replacing valves. It is recom-
mended that at least three, and preferably six, valves are used to
establish the initial alignment of the magnet.

Tentative data
May 1955 V241C/1K—3



Ref. : V241C/1K

Velocity-Modulated
Oscillator

Code : V241C/1K
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Ref. :

V241C/1K

Velocity-Modulated
Oscillator

Code : V241C/1K
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Tentative data
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Ref. : V241C/1K

Velocity-Modulated
Oscillator

Code : V241C/1K

SEE NOTE.3.

SEE NOTEL.
DCDIATN,

-

BASE 876 l. ¢ -

PINS 783 wiLL BE 45°F10° FRoM
§ OF LOCATING HOLES IN DISC.

DIRECTION OF
ELECTRON FLOW.

TUBULATION MAY BE
+15° FROM § OF
S LOCATING HOLE IN DISC,

BASING

1. CONTROL GRID.

2. CATHODE.
NOTE. I THIS PORTION OF BULB WiLL NOT S HEATER
FOUL A CYLINDER OF INT: DIA. SPECIFIED . HEATER.
WHICH 1S CONCENTRIC WITH THE PITCH : -
CIRCLE OF THE LOCATING HOLES IN DISC, 5. ANODE.
6. RESONATOR.
ME._Z. BASIC FIGURES ARE INCHES. 7. SCREEN GRID.
NOTE.S. ALSO MIN: CLAMPING DIA:
DIM: MILLIMETRES INCHES DIM: | MILLIMETRES INCHES
A |80 MAX. 315 MAX: P [13-5 £ 4.0]0-53 £ 0-16
B [31-75 max: [1 g  Max: Q [8:5 Max: 033 MAX:
. . . . + 0- + -
¢ f2001  Max: [0-79  Max: s |16t 013 g pgat 0005
D |30-96+0 06 |I-218% 0002 — 0:00 —0-000
E |24 MAX: [0:94  MAX: T |2.36F 006, g0yt 0002
F | 812 Max: [o.320  Max: - 0-00 —0-000
J |56 MAX: [2-2 MAX: W |2.794 013 [ g, +0-005
K [16:5 MAX: [0-65 MAX: —0:00 ~0:000
M |03 Max: [0-012  Max: X [21+59 Min: 0-850 MIN:
N I8 MAX: {0-710  MAX: Yy [20-32 MiN: 0-800 MIN:
Tentative data
May 1955 V241C/1K—6



Ref.: V245C 1K

Velocity Modulated
Oscillator

Code: V245C/1K

This valve is a low-voltage coaxial-type V.M. oscillator for the
frequency range 4400 to 4630 Mc/s capable of being frequency
modulated.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 6.3 A
Nominal current 0.3 A
DIMENSIONS.
Maximum overalf length 80 mm
Maximum bulb diameter 201 mm
Base B7G
Net weight 22 g
MOUNTING.

This valve is designed to mount by means of the resonator disc so
that the antenna couples with a suitable tuned circuit.

MAXIMUM RATINGS.

Maximum mean input power to all

electrodes other than the heater 15 w
Maximum direct cathode current 65 mA
Maximum direct screen voltage 400 v
Maximum direct screen dissipation 1.5 w

Tentative data
November 1955 V245C/1K—1



Ref.: V245C/1K

Velocity Modulated
Oscillator

Code: V245C/1K

TYPICAL OPERATING CONDITIONS.
Oscillator in the frequency range 4 400 to 4 630 Mc/s.

Grid Voltage (Vg,)

40 volts negative with respect to cathode. The use of bias improves
the proportion of cathode current which passes the resonator and
reaches the anode. See Figure 4for a sketch of the electrode assembly.

Screen Voltage (Vg,)

Adjusted to give a cathode current of 50 mA and should be varied
during the valve life so as to maintain the cathode current at a
constant value. Where the valve is to be used in unattended equip-
ment, it is recommended that this variation be made automatically.
The anode current should be between 33 and 40 mA.

A typical value of screen voltage is 120 volts.

Screen Current (Ig,)

This will not be greater than 5 mA provided that the screen
voltage does not exceed the resonator voltage.

Resonator Voltage (Vres)

This should be adjusted to give maximum power output and varies
between 220 and 260 volts over the mechanical tuning band.

Anode Voltage (Va)

This is kept constant throughout the tuning band at 300 volts.

Tentative data
November 1955 V245C/1K—2



Ref.: V245C /1K

Velocity Modulated
Oscillator

Code: V245C/1K

PERFORMANCE.

This valve should be operated in a tuning circuit as shown in
Figure 5 with the coupling slug and the resonator voltage adjusted
for maximum power output. With the operating conditions as
specified, the following performance should be obtained.

Power output, minimum 200 mwW
Variation of output with frequency over the

specified tuning range less than 3 db
Electronic tuning range, between half

power points, minimum --8.5 Mc/s

Typical curves of power output, electronic
tuning range and circuit length versus
frequency are shown on Figures 1, 2and 3.

MODULATION.

Frequency modulation is obtained by variation of the resonator
voltage. The figures for electronic tuning range are those for the
valve loaded so as to give maximum output power and the modula-
tion sensitivity under these conditions is between 0.4 and 0.6 Mc/s
per volt. If the loading on the valve is reduced, the electronic tuning
range will be increased somewhat but the sensitivity will be reduced.
The change in slope of the characteristic will be about 10 per cent
for a deviation of about 60 to 70 per cent of the half power value.

Distortion components for small deviations (less than 2 Mc/s)
at the correct resonator voltage will be about 50 db down on the
fundamental.

The input capacitance when using the circuit shown in Figure 5is
between 20 and 30 pF.

Tentative data
November 1955 V245C/1K—3



Ref.: V245C/1K

Velocity Modulated
Oscillator

Code: V245C/1K

THERMAL DRIFT AND STABILITY.

The total thermal drift from cold to the final operating frequency
is between 7 and 10 Mc/s and is completed in about five minutes.

The frequency change with ambient temperature is about 50 Kc/s
per degree Centigrade.

MAGNET AND MAGNET ALIGNMENT

A permanent magnet is used to form the electron beam. The
recommended magnet is Jessop Type No. 10512, but any magnet
giving a uniform field of approximately 1 200 oersteds over a 22 mm
gap can be used. The magnet must be aligned so that the best ratio
of anode current to cathode current is obtained (see Figure 4). Three
holes are punched in the valve disc and locate on pins fixed to the
valve clamping plate. Once the magnet has been aligned, and has been
securely clamped with respect to the locating pins, no further
adjustment will be necessary when replacing valves. It is recom-
mended that at least three, and preferably six, valves are used to
establish the initial alignment of the magnet.

Tentative data
November 1955 V245C/1K—4



Ref.: V245C/1K

Velocity Modulated
Oscillator

Code: V245C/1K
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Ref.: V245C/1K
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Ref.: V245C/1K
Velocity Modulated
Oscillator

Code: V245C/1K
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Ref.: V245C/1K

Velocity Modulated

o

Oscillator
Code: V245C/1K
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Tentative data
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Ref.: V246A/1K
Velocity Modulated
Oscillator
Code: V246A/1K (CV228)

The V246A/1K is a velocity-modulated oscillator of the coaxial line
type for operation in the frequency band 4400 to 4850 Mc/s.

CATHODE
Indirectly-heated, oxide-coated
Heater voltage 6.3 v
Nominal current 0.3 A

(A.C. frequencies above 60 ¢/s must not be used)

DIMENSIONS
Maximum overall length 89 mm
Maximum bulb diameter 19.8 mm <
Base B7G
Net weight 22,5 g
MOUNTING

The valve is designed to mount by means of the resonator disc so
that the antenna couples into a suitable tuning circuit.

MAXIMUM RATINGS
Maximum mean input power to all electrodes,

other than the heater w
Maximum direct cathode current 65 mA
Maximum peak cathode current 0.5 A
Maximum direct screen voltage 400 A%
Maximum screen dissipation 1.5 w

Tentative data
February 1957 V246A/1K—
(© 1957 Standard Telephones and Cables Limited



Ref.: V246A/1K
Velocity Modulated
Oscillator
Code: V246A/1K (CV228)

TYPICAL OPERATING CONDITIONS
Oscillator in the frequency range 4400 to 4850 Mc/s

Grid voltage (Vgi)
20 volts negative with respect to cathode. The use of bias improves
the proportion of cathode current which passes through the
resonator and reaches the anode. See Figure 6 for a sketch of the
electrode assembly.

Resonator voltage (Vres)
225 -i- 5 per centat 4650 Mc's. For other frequencies the resonator
voltage is approximately proportional to the square of the fre-
quency. See Figure 1.

Screen voltage (Vg2)
Zero to Vres + 50 volts. Adjusted to obrtain the appropriate value
of cathode current (65 mA).

Screen current (Ig2)
Not greater than 5 mA.

Anode voltage (Va)
10 to 20 volts positive with respect to resonator.

PERFORMANCE

This valve should be operated in a tuning circuit as shown in
Figure 7, and the resonator veoltage and load coupling adjusted for
maximum output. With a cathede current of 65 mA, a minimum
output of 450 mW at 4650 Mc s should be obrained. A typical
curve of power output versus frequency is shown in Figure 2.

It is possible to operate the valve in a high voltage mode under
pulse conditions. The resonator voltage will be 800 volts at 4650
Mc/s, and the starting time will be about 1 microsecond. The
maximum mean input power is 18 watts and the peak input power
is limited by the maximum peak cathode current of 0.5 ampere.

Under these conditions the peak output power will be in the
region of 20 to 30 watts.

CIRCUIT
A sketch of a suitable tuning circuit is given in Figure 7 ; a typical
curve of circuit length L. versus frequency is given in Figure 3.

UNLOADED STARTING CURRENT

The anode current at which oscillations just start, when the valve
is loaded only by the circuit, is referred to as the ‘* unloaded starting
current’’, and serves as a useful measure of the efficiency of the

Tentative data
February 1957 V246A/1K—2



Ref.: V246A/1K
Velocity Modulated
Oscillator
Code: V246A/1K (CV228)

tuning circuit. In Figure 4 the unloaded starting current for a
typical valve is plotted as a function of frequency using the recom-
mended circuit.

To illustrate the importance of good circuit construction a curve
of power output versus the unloaded starting current of the valve
circuit combination is given in Figure 5.

OUTPUT COUPLING.

The output power can be obtained from two coupling positions.
The use of a probe in the end wall of the circuit, as shown at A in
Figure 7, or the use of a loop in the side wall of the circuit, as shown
at B, have been found satisfactory. Adjustment of probe penetration
or loop rotation will usually be necessary when tuning over the
frequency band.

OUTPUT MODULATION.
{a) Amplitude modulation.

The voltage required is dependent both upon the particular
operating conditions, and the loading of the valve. For 100 per cent
modulation it is only necessary to reduce the anode current to a
value below the starting current of oscillation.

Modulation of either the grid (g;) or the screen (g,) is permissible.
For the screen, however, positive modulating voltages are necessary,
and, since the screen takes current, adequate modulation power
should be provided.

(b) Frequency modulation.

The amount of frequency modulation obtainable by variation of

the resonator voltage is about -~ 8 Mc/s between half power points
at 4650 Mc/s.

MAGNET AND MAGNET ALIGNMENT.

A permanent magnet is used to focus the electron beam. The
recommended magnet is Jessop Type No. 10512, but any magnet
giving a uniform field of approximately 1200 oersteds over a 22 mm
gap can be used. The magnet must be aligned so that the best ratio
of anode current to cathode current is obtained. (See Figure 6.)
Three holes are punched in the valve disc and locate on pins fixed
to the valve clamping plate. Once the magnet has been aligned, and
has been securely clamped with respect to the locating pins, no
further adjustment will be necessary when replacing vaives. It is
recommended that at |east three, and preferably six, valves are used
to establish the initial alignment of the magnet.

Tentative data
February 1955 V246A[1K—3



Ref.: V246A/1K

Velocity Modulated
Oscillator

Code: V246A/1K (CV228)
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Ref.: V246A/1K
Velocity Modulated
Oscillator
Code: V246A/1K (CV228)
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Ref.: V246A/1K

Code: V246A/1K (CV228)

Velocity Modulated
Oscillator
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Ref.: V246A/1K
Velocity Modulated
Oscillator
Code: V246A/1K (CV228)
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Ref.: V246A/1K
Velocity Modulated
Oscillator
Code: V246A/1K (CV228)
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Tentative data
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Ref.: V247C 1K

Velocity Modulated
Oscillator

Code: V247C/1K

This valve is a low-voltage coaxial-type V.M. oscillator for the
frequency range 4570 to 4750 Mc/s capable of being frequency
modulated.

CATHODE.
Indirectly-heated, oxide-coated
Heater voltage 6.3 \Y
Nominal current 0.3 A
DIMENSIONS.
Maximum overall length 80 mm
Maximum bulb diameter 20.1 mm
Base B7G
Net weight 22 g
MOUNTING.

This valve is designed to mount by means of the resonator disc so
that the antenna couples with a suitable tuned circuit.

MAXIMUM RATINGS.

Maximum mean input power to all

electrodes other than the heater 15 \s4
Maximum direct cathode current 65 mA
Maximum direct screen voltage 400 v
Maximum direct screen dissipation 1.5 w

Tentative data
November 1955 V247C/11K—1



Ref.: V247C/1K

Velocity Modulated
Oscillator

Code: V247CHK

TYPICAL OPERATING CONDITIONS.

Oscillator in the frequency range 4570 to 4750 Mc/s.

Grid Voltage (V)

40 volts negative with respect to cathode. The use of bias improves
the proportion of cathode current which passes the resonator and
reaches the anode. See Figure 4 for a sketch of the electrode assembly.

Screen Voltage (Vg,)

Adjusted to give a cathode current of 50 mA and should be varied
during the valve life so as to maintain the cathode current at a
constant value. Where the valve is to be used in unattended equip-
ment, it is recommended that this variation be made automatically.
The anode current should be between 33 and 40 mA.

A typical value of screen voltage is 120 volts.

Screen Current (lg,)

This will not be greater than 5 mA provided that the screen
voltage does not exceed the resonator voltage.
Resonator Voltage (Vres)

This should be adjusted to give maximum power output and
varies between 225 and 260 volts over the mechanical tuning band.
Anode Voltage (V.)

This is kept constant throughout the tuning band at 300 volts.

Tentative data
November 1955 V247C/1K—2



Ref.: V247C 1K

Velocity Modulated
Oscillator

Code: V247C/1K

PERFORMANCE.

This valve should be operated in a tuning circuit as shown in
Figure 5 with the coupling slug and the resonator voltage adjusted
for maximum power output. With the operating conditions as
specified, the following performance should be obtained.

Power output, minimum 200 mw
Variation of output with frequency over the

specified tuning range, less than 3 db
Electronic tuning range, between half power

points, minimum +8.5 Mc’s

Typicat curves of power output, electronic
tuning range and circuit length versus
frequency are shown on Figures 1, 2 and 3.

MODULATION.

Frequency modulation is obtained by variation of the resonator
voltage. The figures for electronic tuning range are those for the
valve loaded so as to give maximum output power and the modula-
tion sensitivity under these conditions is between 0.4 and 0.6 Mc/s
per voit. If the loading on the valve is reduced, the electronic tuning
range will be increased somewhat but the sensitivity will be reduced.
The change in slope of the characteristic will be about 10 per cent for
a deviation of about 60 to 70 per cent of the half power value.

Distertion components for small deviations (less than --2 Mc/s) at
the correct resonator voltage will be about 50 db down on the
fundamental.

The input capacitance when using the circuit shown in Figure 5 is
between 20 and 30 pF.

Tentative data
November 1955 V247C/1K—3



Ref.: V247C/1K

Velocity Modulated
Oscillator

Code: V247C/1K

THERMAL DRIFT AND STABILITY.

The total thermal drift from cold to the final operating frequency
is between 7 and 10 Mc/s and is completed in about five minutes.

The frequency change with ambient temperature is about 50 ke/s
per degree Centigrade.

MAGNET AND MAGNET ALIGNMENT.

A permanent magnet is used to form the electron beam. The
recommended magnet is Jessop Type No. 10512, but any magnet
giving a uniform field of approximately 1 200 oersteds over a 22 mm
gap can be used. The magnet must be aligned so that the best ratio of
anode current to cathode current is obtained (see Figure 4). Three
holes are punched in the valve disc and locate on pins fixed to the
valve clamping plate. Once the magnet has been aligned, and has
been securely clamped with respect to the locating pins, no further
adjustment will be necessary when replacing valves. It is recom-
mended that at least three, and preferably six, valves are used to
establish the initial alignment of the magnet.

Tentative data
November 1955 V247C/1K—4
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Ref.: V247C/1K

Velocity Modulated

Oscillator
Code: V247C/1K

Fig. 4

GLASS ENVELOPE

CROSS-

Fig. 5
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TYPE No.l0512
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RESONATOR

CATHODE
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Ref.: V247C/1K

Velocity Modulated
Oscillator

Code: V247C/1K

s PINS 7 & 3 WILL BE 45°110° FRON
SEE NOTES £ € OF LOCATING HOLES IN DISC.
SEE NOTE. 1 F -
x.omaJ\
R DIRECTION OF
X ! ELECTRON FLOV.
| !
M [ 4
5+
Ay, | Q2
"
ot 7] ¥ TUBULATION MAY BE
ol ™ 215° FROM G OF
.| % LOCATING HOLE fi DISC
e i ——l T l—-—- :
/ BASING
7 oNTROL.
mseard | | L. CONTROL GRID.
2. CATHODE,
NOTE.|. THIS PORTION OF BULB WILL NOT ' oo
FOUL A CYUINDER OF INT. DIA. SPECIFIED " REATER.
WHICH 1S CONCENTRIC WITH THE PITCH 4 HEATER.
CIRCLE OF THE LOCATING HOLES 1N DISC. 5. AMODE.
6. RESONATOR.
MOTE. 2 9ASIC FIGURES ARE INCHES. 7. SCREEN GRID.
MOTE.3.ALSO MIN.CLAMPING DIA,
DIN.[MILLIMETRES TNCHES DIM [ MILLIMETRES INCHES
A |80 MaAX. 315 MAX. ? |35t a0 033 * 016
o | 31-75mAX. 117, max Q 8-5 MAX. 033 MAX.
€ [20-1 max. 070 MAX. s | 16t OB | g0t 0008
b [30-96+0-06 | i-218+ 0002 — 000 — 0000
E |24 max. 094 MAX. +006 +06.002
T | 236 0093
F 1 oizmax. 0-320 MAX. ~0-00 —0-000
Jal 56 Max. 22 HAX +013 +0-005
K 165 MAX 065 WAX. Y1 279 400 | 910 _g900
M | 03 max. 0-0i2 MAX. X | 2159 MIK. 0850 HIN,
N |18 HAX. 0710 MAX. Y [ 2632 MK, 0BOOMIN,

Tentative data
November 1955
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Ref.: V249C/1K
Velocity-Modulated
Oscillator
Code: V249C/1K

The V249C/1K is a low voltage coaxial type velocity-modulated
oscillator for the frequency range 4760 to 5000 Mc/s, capable of
being frequency modulated.

CATHODE
Indirectly-heated, oxide-coated
Heater voltage 6.3 v
Nominal current 0.3 A
DIMENSIONS
Maximum overall length 80 mm
Maximum bulb diameter 20.1 mm
Base B7G
Net weight 22 g
MOUNTING

This valve is designed to mount by means of the resonator disc so
that the antenna couples with a suitable tuned circuit.

MAXIMUM RATINGS

Maximum mean input power to all electrodes

other than the heater w
Maximum direct cathode current 65 mA
Maximum direct screen voltage 400 v
Maximum direct screen dissipation 1.5 w

February 1957 V249C/1K—1

(© 1957 Standard Telephones and Cables Limited



Ref.: V249C/1K
Yelocity-Modulated
Oscillator
Code: V249C/1K

TYPICAL OPERATING CONDITIONS
Oscillator in the frequency range 4 760 to 5 000 Mc/s

Grid Voltage (V)

40 volts negative with respect to cathode. The use of bias improves
the proportion of cathode current which passes the resonator and
reaches the anode. See Figure 4 for a sketch of the electrode
assembly.

Screen Voltage (Vg,)

Adjusted to give a cathode current of 50 mA and should be varied
during the valve life so as to maintain the cathode current at a
constant value. Where the valve is to be used in unattended equip-
ment, it is recommended that this variation be made automatically.
The anode current should be between 33 and 40 mA.

A typical value of screen voltage is 120 volts.

Screen Current (l;,)
This will not be greater than 5 mA provided that the screen
voltage does not exceed the resonator voltage.

Resonator Voltage (Vres)
This should be adjusted to give maximum power output and
varies between 240 and 290 volts over the mechanical tuning band.

Anode Voltage (V,)
This is kept constant throughout the tuning band at 310 volts.

PERFORMANCE

This valve should be operated in a tuning circuit as shown in
Figure 5 with the coupling slug and the resonator voltage adjusted
for maximum power output. With the operating conditions as
specified, the following performance should be obtained.

Power output, minimum 200 mwW
Variation of output with frequency over the

specified tuning range, less than 3 db
Electronic tuning range, between half power

points, minimum 8.0 Mc/s

Typical curves of power output, electronic
tuning range and circuit length versus
frequency are shown on Figures 1, 2 and 3.

February 1957 V249C/1K—2



Ref.: V249C/1K
Velocity-Modulated
Oscillator
Code: V249C/1K

MODULATION

Frequency modulation is obtained by variation of the resonator
voltage. The figures for electronic tuning range are those for the
valve loaded so as to give maximum output power and the modula-
tion sensitivity under these conditions is between 0.4 and 0.6 Mc/s
per volt. If the loading on the valve is reduced, the electronic tuning
range will be increased somewhat but the sensitivity will be reduced.
The change in slope of the characteristic will be about 10 per cent for
a deviation of about 60 to 70 per cent of the half power value.

Distortion components for small deviations (less than -2 Mc/s)
at the correct resonator voltage will be about 50 db down on the
fundamental.

The input capacitance when using the circuit shown in Figure 5 is
between 20 and 30 pF.

THERMAL DRIFT AND STABILITY

The total thermal drift from cold to the final operating frequency
is between 7 and 10 Mc/s and is completed in about 5 minutes.

The frequency change with ambient temperature is about 50 kc/s
per degree centigrade.

MAGNET AND MAGNET ALIGNMENT

A permanent magnet is used to form the electron beam. The
recommended magnet is Jessop Type No. 10512, but any magnet
giving a uniform field of approximately 1 200 cersteds over a 22 mm
gap can be used. The magnet must be aligned so that the best ratio
of anode current to cathode current is obtained (see Figure 4). Three
holes are punched in the valve disc and locate on pins fixed to the
valve clamping plate. Once the magnet has been aligned, and has been
securely clamped with respect to the locating pins, no further
adjustment will be necessary when replacing valves. It is recom-
mended that at least three, and preferably six, valves are used to
establish the initial alignment of the magnet.

February 1957 V249C/1K—3



Ref.: V249C/1K
Velocity-Modulated
Oscillator
Code: V249C/1K
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Ref.: V249C/1K
Velocity-Modulated
Oscillator
Code: V249C/1K
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Ref.: V249C/1K
Velocity-Modulated
Oscillator
Code: V249C/1K

ANODE FIG. 4
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Ref.: V249C/1K

Velocity-Modulated
Oscillator
Code: V249C/1K

SEE MOTE.3.

SEE NOTEI.
[x.pia]

8 PINS 743 WiLL BE 45°210° FROM
£ § OF LOCATING HOLES IN DISC.

OIRECTION OF
ELECTRON FLOW.

TUBULATION MAY BE
*i5° FROM ¢ OF
S LOCATING HOLE IN DISC

BASE BIG l,é BASING
NOTE 1. THIS PORTION OF BULB 1. CONTROL GRID
WILL NOT FOUL A CYLINDER OF 2. CATHODE
INT. DIA. SPECIFIED WHICH IS 3. HEATER
CONCENTRIC WITH THE PITCH :
CIRCLE OF THE LOCATING HOLES 4. HEATER
IN DISC. 5. ANODE
NOTE 2. BASIC FIGURES ARE 6. RESONATOR
INCHES. 7. SCREEN GRID
NOTE 3. ALSO MIN. CLAMPING
DiA.
DIM| MILLIMETRES INCHES DIM | MILLIMETRES INCHES
A | 80 MAX. | 315 MAX. | P | 135 . 40 | 053 + 016
B | 3175 MAX. | 1% MAX. 85 MAX. 033 MAX.
C | 201 MAX. | 079 MAX. +013 +0-005
s 16 0062
D | 30-96 =006 1218 +-0-002 -0-00 —0-000
E |24 MAX. | 094 MAX. +0-06 +0-002
T | 236 0-093
F | 812 MAX. | 0320 MAX. —0-00 —0-000
) |56 MAX. |22  MAX. +0-13 +0-005
v 279 0110
K [ 165 MAX. | 065 MAX. --0-00 —0-:000
M |03 MAX. | 0012 MAX. | X | 2159 MIN. [ 0850 MIN.
N |18 MAX. | 0710 MAX. | Y [2032 MIN. [ 0800 MIN.

February 1957
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Ref.: V271C[3M
SPECIAL VALVES

Velocity-Modulated Oscillator

Code: V271C/3M

The V271C/3M is a single-transit velocity-modulated oscillator of
a new type for operation in the frequency range 6 850-7 350 Mc/s.

It is intended for use as a frequency modulated transmitting valve
in radio links. No forced air cooling is required for operation up to
the conditions specified as maximum ratings.

CATHODE
Indirectly-heated, oxide-coated
Heater voltage 6.3 A
Nominal current 0.25 A
DIMENSIONS
Nominal overall length Stin., 134 mm
Nominal overall width 4% in., 108 mm
Nominal overall depth 1.9in., 69 mm
Base B8G

Weight of packaged assembly, including
magnet but excluding tuning and out-
put circuits 900 g

31.8 oz

MOUNTING

The valve has fitted on each side a flange plate with three OBA
tapped holes into which are screwed special studs shown on the
outline drawing.

The circuits have special flanges with quick release attachments
which engage under the heads of the studs, as shown in Fig. 1.

Alternatively the tuning and output circuits may have plain flanges
which are attached to the plates by OBA knurled screws. In this case
the special studs are removed by unscrewing them.

February 1961 V271C/3M—1
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Ref.: V271C/3M
SPECIAL VALVES

Velocity-Modulated Oscillator

Code: V271C/3M

MAXIMUM RATINGS
Voltages are given with respect to cathode unless otherwise stated.

Maximum direct anode voltage 600 v
Maximum direct resonator voltage 600 v
Maximum direct drift tube voltage, with

respect to resonator 200 v
Maximum direct screen voltage 400 \Y
Maximum direct anode dissipation 27 w
Maximum direct resonator dissipation 18 w
Maximum direct drift tube dissipation 3 w
Maximum direct screen dissipation 2 w
Maximum total dissipation for all electrodes

except heater 40 w
Maximum direct cathode current 65 mA
Maximum temperature of mica window seal 130 °C
Maximum temperature of any other part of

valve envelope 300 °C

TYPICAL OPERATING CONDITIONS

Conditions are given for operation in Mode 15 (32 cycles) and
Mode 19 (42 cycles). The Mode numbers are the number of quarter
periods of oscillation occupied by electrons in transit through the

drift space.
Mode 15
Frequency-modulated oscillator in the frequency range 6 850-
7 350 Mc/s.
Direct anode voltage 550 v
Direct resonator voltage 530 v
Direct grid voltage —50 A
*Direct drift tube voltage 395 to 505 v
1Direct screen voltage, approximately 180 v

*This is adjusted to give maximum power output at the operating
frequency set by the tuning piston. Graphs of frequency as a
function of piston position and drift tube voltage are shown in
Figs. 3 and 4. The frequency-modulating voltage is applied to the
drift tube only.

1This is adjusted to give a cathode current of 60 mA with a
corresponding anode current of 30 to 40 mA.

February 1961 V271C[3M—2



Ref.: V271C/3M

SPECIAL VALVES

Velocity-Modulated Oscillator

Code: V271C/3M

Mode 19
Oscillator in the frequency range 6 850-7 350 Mc/s.
Direct anode voltage 370 v
Direct resonator voltage 350 A
Direct grid voltage —50 v
*Direct drift tube voltage 240 to 310 v
1Direct screen voltage, approximately 120 A

*This is adjusted to give maximum power output at the operating
frequency. The graph of piston position versus operating frequency
is the same as for Mode 15.

1This is adjusted to give a cathode current of 45 mA with a corre-
sponding anode current of 22 to 30 mA.

PERFORMANCE

The valve should be used with the tuning and output circuits
shown in Fig. 1. With the operating conditions as previously specified
and the coupling slug adjusted to give maximum power output into
a waveguide load whose V.S.W.R. is less than 1.2 the following
performance should be obtained.

Mode 15
Power output, minimum 800 mwW
Electronic tuning between half-power
points, minimum +8.5 Mc/s
Modulation sensitivity when loaded for
maximum power 250 to 450  kcfs per V

Minimum mechanical tuning range
obtained by variation of piston

position 6 850 to 7 350 Mc/s
Typical Characteristic Curves
Tuning piston position versus frequency Figure 3
Power output versus frequency Figure 5
Electronic tuning versus frequency Figure 6
Mode 19
Power output, minimum 200 mwW
Electronic tuning between half-power
points, minimum +6 Mc/s
Modulation sensitivity when loaded for
maximum power 450 to 650  kcfs per V

February 1961 V271C/3M—3



Ref.: V271C/3M

SPECIAL VALVES

Velocity-Modulated Oscillator

Code: V271C/3M

CIRCUITS

A diagram of the tuning and output circuits with a valve assembled
is shown in Fig. 1. A separate diagram of the tuning circuit showing
the reference plane for measurement of piston position is shown in
Fig. 2.

The valve is designed to operate into Waveguide No. 14, correct
loading being obtained by adjustment of the coupling slug. Some
adjustment may be necessary to obtain maximum power when
tuning over the available frequency range.

The tuning circuit is of 1 in. X % in. internal section waveguide
incorporating a non-contact tuning piston moved directly by a
micrometer.

MODULATION

Frequency modulation is obtained by variation of the drift tube
voltage with respect to resonator.

The direct drift tube current does not exceed 5 mA; the input
capacitance is 20 to 30 pF and the slope resistance is of the order of
25 kilohm.

THERMAL DRIFT AND STABILITY
The initial thermal drift from cold to the final operating frequency
is between 9 Mc/s and 13 Mc/s and is completed in less than 5 minutes.
The variation of frequency with ambient temperature is between
50 and 100 ke/s per °C over the range covered by movement of the
tuning piston.

MAGNET
The magnet is adjusted and locked in position during the testing
of the valve and should not be re-adjusted during the life of the valve.

February 1961 vV271C/3M—4



S'rc V271C/3M

Code: V271C/3M

CONTINUED
Type 495-LVA-352 Type 495-LVA-351
OUTPUT CIRCUIT. TUNING CIRCUIT.
GUIDE SIZE 14.

FLANGE PLATES.

COUPLING
SLUG.

TUNING MICROMETER
IS SET AT ZERO WITH
FRONT FACE OF TUNING
PISTON 2:O mm. IN
FRONT OF TUNING
CIRCUIT FLANGE FACE.

FIG. 2

August 1963 V271C[3M—5



V271C/3M STc

Code: V271C/3M
CONTINUED

Fig. 3.—Typical Mechanical Tuning Characteristic.
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Velocity-Modulated Oscillator

SPECIAL VALVES

Code: V271C/3M

Ref.: V271C/3M

Fig. 5.—Typical Power Output Characteristic.
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Ref.: V271C/3M
SPEGIAL VALVES

Velocity-Modulated Oscillator

Code: V271C/3M

L DIA. TYPICAL CIRCUIY [ __C DiA.
M DIA,
~
§ I’ “1 [‘ 6 Y
—] £ BASING 1]
| | HEATER ﬁ B DIA
2 2 CATHODE f
F +© o5 3 SCREEN GRID |
] 4 ANODE
S ORIFY TUBE  SECTION OF MICA WihuQW
= L = § CONTROL GRID. - SHowiNG_CIRCUIT CONTACT H
886 BASE JOIA 3 HeaTer SUMACES
. N _PCO. ‘ EDIA

il

= }
g o

T

p——-
P. .

DIM. | MiLLMETRES | INcHES | DiM. | MILLIMETRES | INCHES
A | 1381 MAX. 5%z MAX. | K 6,4:0,4 P
B | s7e3max. | 2209max. | L | 953F090 [ o0.375F3:0%
C | 7440MAX. | 2929MAX. | M | 4754013 | 0.187+0.005
D [ 1080+1,6 | 44+ N | 8433NOM. | 3.320 NOM.
E | 381MAX. | 14 MAX. P | 7.54+018 | 0.297+0.007
F | s1.6MAX. | 24 MAX. Q | 71.42NoM. | 2.812 NOM.
G | 16,69+051 | 0.657+£0.020] R | 10724079 | 0.42210.031
H | 1,78 MIN. 0.070 MIN. S | 2364018 | 0.093+0.007
] 3184025 | 012510010] T | 5564108 23+ 4

NOTE.—8asic figures are inches.
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VLS.405-A

—Srandard Valves— Vs

Valve,
NEON INDICATOR LAMPS.
SPECIFICATION. !( }‘l
U )
This indicator lamp is not supplied with
a base but in special applications a cap has been
fitted. No resistances are supplied inside this L e ] 2'wax.
cap but it is recommended that the current MAX.
under normal working conditions be kept as
small as possible. A suitable series resistance
is 100,000 ohms. \ f
The characteristics of this lamp are as
follows :— l]
VLS.405-A  VLS.405-AS
Striking voltage 87545 90 + 5 voltsineach direction
Maximum current 500 500 microamps.
Operating current 0-1 0-1  milliamps.
Capacity 2 2 wuuF

Photo electrical effect.——Approximately | volt difference between striking
voltage measured in daylight and in darkness.

If the current is kept low (less than 70 microamps) the maintaining voltage
under these conditions is not less than 759, of the striking voltage (approxi-
mately 65 volts.)

Dimensions.
Overall length 2" max. (5-08 cms.)
Maximum diameter 0-76” max. (1-93 cms.)
Net weight 0-02 Ib. (10 gm.)

MN.VLS.405-A.1,
Tentative data March 1939
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Thermal
Delay Switch

VLS 631 (CV342)

VLS63|

Miniature thermal delay switch suitable for applying the anode
voltage to an indirectly heated valve after the cathode has warmed

up.

RATINGS.

Heater voltage

Nominal heater current

Nominal delay at 20°C.

Ambient temperature range

Time delay is not less than 50 sec. and
not more than 90 secs. over the
ambient temperature range.

Max. O/C voltage between contacts

Max. contact current on make
,» surge current on make
,» current on break

DIMENSIONS.

Maximum overall length
Maximum overall diameter

Tentative data
June 1946

6.3
0.5
50—60

\
A
secs.

—35°C. to —85°C.

220 v.DC
1.0 A
5.0 A
100mA at 50VDC
54 mm.
19.1 mm

YLS631—1



VLS63)
Thermal

Delay Switch

VLS 631 (CV.342)

191 m mMAX. DIA.

O S Lo

54 rm om. MAX.

STATIONARY STRIP.

ACTIVE STRIF

Tentative data
June 1946 VLS631~2



Ref.: W7/1D
Travelling-Wave
Amplifier
Code: W7/1D (CV2358)

The W7/1D is a travelling-wave amplifier for use in the frequency
range 3 530 to 4 620 Mc/s. It has a bandwidth of the order of 1 000
Mc/s which makes possible the amplification of signals of large
bandwidth and operation over a wide frequency range without
retuning.

ELECTRICAL DATA

Cathode
Indirectly-heated, oxide-coated
Heater voltage 6.3 v
Nominal current 0.85 A
Minimum pre-heating time 120 sec
Characteristics

*Amplification {at Collector current 4 mA} 24 db

and Helix voltage} 1.45 kV
Maximum output

(at collector current 4 mA) 120 mw
Bandwidth, between 3 db power points,

greater than 1 000 Mc/s
Operating frequency range 3 5304 620 Mc/s

PHYSICAL DATA

Maximum overall length 350.8 mm
Maximum diameter of alignment ring 66.57 mm
Base Special Octal
Net weight 105 g
Mounting position Unrestricted

* The figure quoted for amplification is that obtained at small
signal levels. At maximum output it is approximately 3 db lower.

1 The helix voltage should be set within + 10 volts of the optimum
value for the valve.

May 1958 W7/1D—1
© 1958 Standard Telephones and Cables Limited



Ref.: W7/1D
Travelling-Wave
Amplifier
Code: W7/1D (CV2358)

MAXIMUM RATINGS AND TYPICAL OPERATING
CONDITIONS

S.H.F. Amplifier at 3900 Mc/s

Maximum Ratings
Maximum direct second anode and helix

voltage 1.6 kv
Maximum direct second anode and helix
current 2 mA
Maximum direct cathode current 6 mA
Maximum direct first anode voitage 1.6 V<
Maximum direct first anode current 250 uA
Maximum direct collector voltage 1.65 kV <
*Typical Operating Conditions
{Direct second anode and helix voltage,
nominal 1.45 kV
+Direct collector voltage, nominal 1.5 kV <
§Direct collector current, adjusted by V,, 4 mA
Direct first anode voltage, Vg, 0.85 kV
Amplification 24 db
Power output, approx. 150 mwW
Input and output voltage standing wave
ratio, 3 530~4 620 Mc/s, less than 2tot

* This valve is designed to operate in a recommended circuit, the
required focus coil current for which is 250 mA.

These operating conditions are obtained when using the recom-
mended circuit.

+ Adjusted to give optimum gain. The appropriate helix voltage
for individual valves lies between 1.3 and 1.5 kV.

1 The collector is operated at 50 volts positive with respect to
the helix.

§ Recommended value. The first anode voltage necessary to give
a collector current of 4 mA lies between 500 and 1200 volts. The
first anode draws negligible current and may be supplied from a
potentiometer connected between the helix supply and cathode.
During life, however, the optimum first anode voltage may rise to as
much as 1 400 volts. It is recommended that to obtain best life the
first anode voltage should be obtained from a circuit arranged to
keep the collector current constant by variation of the first anode
voltage supply.

May 1958 W7/1D—2



Ref.: W7/1D
Travelling-Wave
Amplifier
Code: W7/1D (CV2358)

OPERATIONAL DATA

Amplification

As previously stated, an average valve will give a gain of 24 db ata
collector current of 4 mA.

While variation of helix voltage will affect the gain, it will be
maintained within 2 db of the maximum if the helix voltage is held
within 50 volts of the optimum value.

CIRCUIT

Further information concerning the circuit and focus coil assembly
may be obtained on application to Special Valve Sales Department,
Standard Telephones and Cables Limited, Connaught House, 63,
Aldwych, London, W.C.2.

February 1957 W7/1D—3



Ref.: W7/1D

Code: W7/1D (CV2358)

Travelling-Wave

Amplifier

I k H F
A %* x
™~ I o]

NOTE:- DIMENSION ‘N’ APPLIES ONLY DOWN
= TOLINE XX, .

NOTE ‘A’

CHOKE SPIGOTS & BASE XEY \
WILL NOT DEVIATE FROM A COMMON 4
€ BY MORE THAN 7¥;° IN EITHER -
NOTE 'B’ DIRECTION. T

ALIGNMENT RING KEWAY & T L.

BASE KEY WILL NOT DEVIATE FROM A COMMON
€ BY MORE THAN 33/4® IN EXTHER DIRECTION.
BASING
1. NO CONNEXION
2. HEATER
x 4. 1st. ANODE
6. 2nd ANODE & HELIX

. 8. HEATER & CATHODE
1E'v NOTE 1:

* Alignment Ring (Dim. C) will
not foul a cylinder of 2:651”
int. dia. which is concentric

SMALL SHELL with axis of tubular portion ‘P’
OCTAL BASE. NOTE 2:

Periphery of alignment Ring ‘C’
will not deviate from plane -z

by more than - 0:015"

DIM| MILLIMETRES INCHES | DIM | MILLIMETRES INCHES
A | 3508 MAX. | 131 MAX. N | 983 MAX.| 0387 MAX.
B | 302 MAX. 15 MAX. P | 19050 -051 | 7-500 - 0020
C | €652 1005 | 2619 -0002 | R |46 +08 |14 -4
D [792 005 |0312.t0002 | S |95 MIN. L MIN.
E |55 f16 % ik T [318 2025 | 04125 -0010
F | 8731 1038 [ 3437 10015 | y | 465 025 | gggs ~0010
G | 191 124 3 T —0-00 - 0-000
) [1048 132 T W {143 116 P
L | 3366 MAX. | 130 MAX. | X | 475 =042 | 0187 -0005
M 206 +32 T Y |792 025 | 03120010

NOTE: BASIC FIGURES ARE INCHES.

February 1957
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Ref.: W7/2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

The W7/2D is a travelling-wave amplifier for use in the frequency
range 3 600 to 4 200 Mc/s. It has a bandwidth of the order of 1 000
Mc/s which makes possible the amplification of signals of large
bandwidth and operation over a wide frequency range without
retuning.

ELECTRICAL DATA

Cathode

Indirectly-heated, oxide-coated

Heater voltage 6.3 v
Nominal current 1.0 A
Minimum pre-heating time 120 sec

Characteristics

) . at Collector current 14
“Amplification { and Helix voltaget 3 kT/A} 20 db
Amplification, at one watt output 18 db
Maximum output

(at Collector current 14 mA) 2.5 w
Bandwidth between 3 db gain points,

greater than 1 000 Mc/s
Operating frequency range 3 600-4 200 Mc/s
Cold transmission loss 40 db

* The figure quoted for amplification is that obtained at small
signal levels. At maximum output it is approximately 4 db lower.
See Figure 2.

1 The helix voltage should be set within 4 20 volts of the optimum
value for the valve. See Figure 5.

February 1957 W7/2D—1
(© 1957 Standard Telephones and Cables Limited



Ref.: W7,2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

PHYSICAL DATA

Maximum overall length

with radiator LP.713557 464.8 mm
with radiator LP.728570 477 .4 mm
Maximum diameter of alignment ring 66.57 mm
Base Special octal
Side cap Skirted CT1
Net weight, less radiator 140 g
Weight of radiator LP.713557 with fixing nut 130 g
Weight of radiator LP.728570 with fixing nut 126 g
Mounting position Unrestricted

AIR COOLING REQUIREMENTS

Two alternative radiators are available for use with the W7,;2D
according to the circuitin which the tube is used. One has the cooling
air stream directed along the axis of the tube (LP.713557) and the
other requires a transverse cooling air stream (LP.728570).

The required radiator and its associated fixing nut are not integral
parts of the tube and must be ordered separately.

Radiator LP.713557 requires fixing nut LP.713560.

Radiator LP.728570 requires fixing nut LP.728575.

Care must be taken to ensure that no strain is placed on the
collector seal when fixing or removing the radiator. Special tools are
available which facilitate the fixing and removal of the radiator and
reduce the risk of damage to the collector seal. These may be ordered
under the following codes:

Spanner for use with nut CLS3895, Det. 50
Tool for removing radiator LP.713561

Using either radiator,
Volume of air required 4 cu. ft/min

The requisite air flow must always be supplied before any H.T.
voltages are applied to the tube.

February 1957 W7,2D—2



Ref.: W7)2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

MAXIMUM RATINGS AND TYPICAL OPERATING
CONDITIONS

S.H.F. Amplifier at 3900 Mc/s

Maximum Ratings
Maximum direct second anode and helix

voltage 3.2 kV
Maximum direct second anode and helix

current 4.0 mA
Maximum direct first anode voltage 2.0 kV
Maximum direct first anode current 500 uhA
Maximum direct collector voltage 3.5 kv
Maximum direct cathode current 18 mA

*Typical Operating Conditions
Direct second anode and helix voltage,

nominal 3.0 kV
IDirect collector voltage, nominal 3.05 kv
§Direct collector current, adjusted by V,, 14 mA
Direct first anode voltage, V,, 1.3 3%
Direct first anode current 20 pA
Direct cathode current 15 mA
Amplification (low level) 20 db
Maximum power output (approx.) 2.5 w
input and output voltage standing wave
ratio, 3600 to 4200 Mc/s, less than 2.5t01

* These figures are obtained when using the recommended circuit.

1 Adjusted to give optimum gain. The appropriate helix voltage
for individual valves lies between 2.8 and 3.2 kV. See Figure 5.

} The collector is operated at 50 volts positive with respect to the
helix.

§ Recommended value. The required first anode voltage will be
between 800 and 1 600 volts initially, rising to 2 000 volts towards
the end of tube life.

February 1957 W7/2D—3



Ref.: W7/2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

OPERATIONAL DATA

General

The tube fits into the approved circuit and is held rigidly by an
alignment ring around the base and by the radiator mounting.
Optimum adjustment of focussing, to allow for variations from tube
to tube and in circuit manufacture, is achieved by the use of defiector
coils around the gun, each requiring about 20 mA current. See
Figure 6 for a sketch of the circuit, showing the deflector coils.

The electron beam, which is directed through the helix to the
collector electrode, has available sufficient power to cause damage to
the helix and other internal parts if the beam should be out of
alignment. It is desirable to make the initial alignment, by means of
the deflector coil currents, with a beam current of afew milliamperes,
using a low first anode voltage and preferably a reduced helix voltage
of about 2000 volts, the collector electrode being maintained at
50 volts positive with respect to the helix. The alignment will require
some readjustment when the helix voltage and beam current are
raised to their full values. At no time must the second anode and
helix current exceed 3.5 mA.

It is recommended that the tube be operated with the helix or
collector earthed and the cathode at a negative potential with
respect to earth.

To obtain optimum performance, the tube should be operated at
the rated collector current of 14 mA. The helix current will be
between 0.5 and 2.0 mA and the first anode voltage between 800 and
1 600 volts initially, rising to 2 000 volts towards the end of the life of
the tube. Since the first ancde current is less than 500 nA, the anode
voltage may be obtained from a potentiometer across the helix
supply or alternatively the circuit shown in Figure 7, which stabilises
the cathode current by automatically adjusting the anode voltage,
may be used.

Under no conditions should the collector electrode be operated
at a lower potential than the helix as this may give rise to spurious
oscillation and excessive interception current.

February 1957 W7:.20—4



Ref.: W7,2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

A mplification

The helix voltage must be adjusted to give maximum gain. At the
optimum helix voltage, and with a collector current of 14 mA, the
average low level gain is 20 db.

Figure 2 shows the variation of low level gain which may be
expected over the frequency range when operated in the approved
circuit with no adjustments.

Figure 5 is a graph of the low level gain as a function of helix
voltage. From this it will be seen that in order to maintain the gain
within 1 db of maximum, the helix voltage must be within -i-50 volts
of the optimum value.

Power Output

The input power required for maximum power output is 75 mW.
The variation of power output with signal power input is shown in
Figure 3.

Although increased power output may be obtained by operating
the helix above the optimum voltage, this is not recommended
because of the lower gain. Graphs showing power output as a
function of frequency and helix voltage are given in Figures 1 and 4
respectively.

Matching

The backing piston in the waveguide may be tuned to give a
voltage standing-wave ratio of less than 2.5 : 1 over a 1 000 Mc/s band
in wide band amplifier applications.

Where a better match over a narrow band at a particular frequency
is required, the piston position should be fixed and a tuning device
used, details of which are available.

Circuit

A sketch of the recommended circuit, showing the principal
external dimensions, is given in Figure 6.

The focus coils require an energising current of 250 mA and, when
temperature equilibrium has been reached, the circuit power input
is 50 watts. This does not take into account the power needed to
energise the deflector coils. These have a resistance of 45 ohms each
pair and provision should be made for passing 40 mA through each
pair in either direction.

The waveguide size used with the recommended circuit is 2 in by
0.667 in internal, giving a ratio of major-to-minor dimension of
3to1.

Detailed information concerning the circuit and focus coil assembly
is available on request.

February 1957 W7/2D—5



Ref.: W7/2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

wW7/2D MEASURED AT 14mA COLLECTOR
CURRENT 3000V HELIX VOLTAGE FIG: |,

MAXIMUM POWER OUTPUT (W)
N
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»

»

3600 3700 3800 3900 4000 4|00 4200 4300
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W 7/20 MEASURED AT 14mA COLLECTOR
CURRENT 3000V HELIX VOLTAGE |[FIG:2.
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C
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3600 3700 3800 23900 4000 4100 4200 4300
——— = FREQUENCY (Mcfs)
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Ref.: W7/2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

W7/2D0 |MEASURED AT 14 mA COLLECTOR
CURRENT 3000V HELIX VOLTAGE FIG: 3.
VL3098-1 14000 Mc/s FREQUENCY.
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Ref.: W7/2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

o~ |w72p MEASUREDAT 14 mA COLLECTOR
z CURRENT FIG: 4.
g VL3099-1|4000 Mc/s FREQUENCY.
o TIT
5 . T
o >
[+ 4
w
E
g
b3
2
2
X
b3
P
28 ] 32 33

T 3-0 31
HELIX VOLTAGE Ckv)D

W7/2D  |MEASURED AT 14 mA COLLECTOR
CURRENT FIG: 5.
VL 3099-1 {4000 Me/s FREQUENCY.

————=—LOW LEVEL GAIN (db)
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8 29 3.0 34 32 33
— = HELiIX VOLTAGE C(kV)
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Ref.: W7/2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

FIG. 6

jret—————— Sj'blA: -———-1
IHDE'L L ALIGNMENT
i ~ RING
a1 4
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| Le— FOCUS COIL
| {
: EFLECTOR
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! L1
o
I
|
| 15
i LINPUT w7/20
i ! WAVEGUIDE VALVE
b
I ; XX
Lo ' le—FOCUS COL
643" 9% ,
! ' ¢ ADJUSTABLE
) TUNING PISTONS
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Ref.: W7/2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

HELIX 4+ COLLECTOR

+T ' S

100K Ji
2iM
12aNoDE
< 5B/254M

400K 2 cva4ze

3000 V

NOM:
oKk 3
M
>
CATHODE

FIG. 7 CIRCUIT FOR STABILISING CATHODE CURRENT
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Ref.: W7/2D
Travelling-Wave
Amplifier
Code: W7/2D (CV2188)

A
BRASS HEXAGONAL DIA
0-525"ACROSS LP 713560
FLATS B
DIA CLAMPING NUT
‘ ~ « p———— _.{_v—'—
C"'T €

s

Y

\REF. LINE

(SEE VALVE OUTLINE)

—Y

* DENOTES -
CONTACT LENGTH ___ =%

RADIATOR LP.713557

DIM|MILLIMETRE S INCHES

A 380%.0 1:500 * 0-040
B 4751005 0187 + 0002
C 127 +1-2 Y12 + 3j6a
D 350t 16 13/8 * Yie

€ 151 +1.2 132 & 3ea
F 57.2 +4-0 24 + Si33

NOTE!- BASIC FIGURES ARE INCHES.
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Ref.: W7/2D

Travelling-Wave
Amplifier
Code: W7.2D (CV2188)

BRASS HEXAGONAL
0-5254ACROSS

FLATS\

A

LP.728575
CLAMPING NUT

i \@/ 5

-3

—Y

# DENOTES =
CONTACT LENGTH

F
il
T H
- DlA
"""I,T‘. v
| \ REF. LINE

(SEE  VALVE OUTLINE)

RADIATOR LP.728570

DIM| MILLIMETRES INCHES

A | 38.0 + 025 1500 £ 0010
B | 475 t 005 | 0187 +0-002
c [1227 +1-2 V2 + 364
D | 191 + 16 314 * e

€ |51 + 2 19130 3164

Fleos +40 [234% 532
G | 38t * 1-6 TN

H | 1588 +332 [ o 62578852

NOTE:~ BASIC FIGURES ARE INCHES.

February 1957
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Ref.: W7/2D

Travelling-Wave
Amplifier

Code: W7/2D (CV2188)

CROKE SPIGOTS, SIDE CAP,
ALIGNMENT RING KEYWAY &
BASE KEY WILL NOT DEVIATE

EE Arrnormm FROM A COMMON § BY 13
COOLER DRAWING MORE THAN 15% 1R E"
EITHER DIRECTION. 2y
1 Y—{—Y BASING !
1. NO CONNEXION. i
2. HEATER. )
LT 3. NO PIN. Y
o DiA [~ 4. 1" ANODE I_
i S. NO PIN. - M
| 6. NO PIN.
A e x-,; J 7. NO PIN.
8. HEATER & CATHODE
" S.C. 2% ANODE & HELIX
IRTED MINIATURE CAP. CT.I.
€ |7 MEDIUM SHELL OCTAL BASE
N NOTE.L DIN'L, APPLIES ONLY DOWN
R 0 LINE “X='X'

NOTE.2. ALIGNMENT RING DIM.'%’

WILL NOT FOUL A CYLINDER OF 2 651 INT.

-2
/? DiA.

A
T,

. C
OIA
B
OtA.

WHICH 1S CONCENTRIC WITH AXIS

OF TUBULAR PORTION °J°

NOTE. 3. PERIPHERY OF ALIGNMENT

JUNG WILL NOT DEVIATE FROM PLANE
7-'7 BY MORE THAN % 0-015

ROTE. 4. BASIC FIGURES ARE INCHES

DIM | MILLIMETRES INCHES DIM | MILLIMETRES INCHES
A 444.5 MAX. 174 MAX. ] 347.26 4+ 0.89 | 13.672 - 0.035
B 66.52 + 0.05 | 2.619 + 0.002 K 11.1 MIN. e MIN.
C 46 + 0.8 18 + 4 L 13.08 MAX. 0.515 MAX.
D 387.3 MAX. 158 MAX, M 3.18 .+ 0.25 | 0.125 -+ 0.010
E 120.65 + 6.35 4% 4+ & N 1.65 & ggg 0.065 - gggg
F 102.79 + 0.38 | 4.047 - 0.015 4.75 £ 0.12 | 0.187 + 0.005
G 254 L 4.0 14 & R 7.92 - 0.25 | 0.312 - 0.010
H 85.7 4+ 3.2 33404

February 1957
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X63¢/1

X-RAY TUBE (40724

4072A

CATHODE.

(a) For operation on i0 mA only.
Filament voltage 3.4 volts maximum, 2.6 volts minimum.
Filament current 2.4 amps. maximum, 1.7 amps minimum.

(b) For operation on any emission between2 mA and 10 mA.
Filament voltage 3.4 volts maximum, 2.0 volts minimum.
Filament current 2.4 amps maximum, |.5 amps minimum.

DIMENSIONS.
Maximum overall length 121 mm.
Maximum diameter 38 mm.
Net weight 110 g.
MOUNTING.

The tube is intended for mounting by means of a 2 B.A. screw
fitting the tapped hole in the anode and a locating slot as shown on
the drawing. No metal parts should approach within " of the
glass at any point, except in the immediate vicinity of the anode.

FOCUS.
Effective focal spot is |.5 mm. < 1.5 mm.

COVERING POWER.

The diameter of the cone of X-rays emerging from the tube is
16” (min.) at 30 inches target distance and the intensity is effectively
constant over this area.

OPERATION.

The tube is only to be operated when wholly immersed in Grade A
transformer oil. It is most important that the electrical connections
to the tube shall be thoroughly sound.

The tube is self-rectifying and is intended to be run directly across
the poles of a high tension transformer which delivers 10 mA mean
rectified current at a peak voltage, during the active half cycle, of
63 kilovolts. The regulation of the transformer secondary circuit
should be such that the peak voitage does not rise above 75 kV
when the tube is removed and yet such that the maximum current
which the transformer will deliver on short circuit is less than
120 mA. The high tension should be applied by means of a switch
in the primary circuit which momentarily inserts a resistance
of at least 0.06 ohm per volt of mains voltage.

October 1945 X63C/t—1



X63C/I

(40724) X-RAY TUBE

4072A

PROTECTION.

This tube is not self-protected and therefore external X-ray
protection equivalent to | mm. of lead should be provided.

MAXIMUM RATING.

The tube may be run continuously at 63 kV peak 10 mA for a
period depending upon the design of the tube container. Provision
must be made for perfectly free circulation of oil round the tube,
especially the anode, in order to prevent excessive local rise in
temperature. The temperature of the body of the oil must not be
permitted to rise above 60°C.

MAINS FLUCTUATION.

While the tube is intended to be run at 10 mA, small changes in
tube current due to voltage variations of the mains will not damage
the tube, but it is important to ensure that the tube current never
exceeds |2 mA, It is therefore advisable when starting to reduce
the filament current slightly, in case the mains voltage has risen
considerably since the tube was last used.

121mm
MAX:

HOLE TAPPED
/2-BA.

o

October 1945 X63C/1—2



Ref. : Z239/1G
Reflex Klystron

Code : Z239/1G (CV2187)

The Z239/1G is a Reflex Klystron developed for use as a frequency
modulated transmitter and capable of delivering an output of
approximately one watt.

ELECTRICAL DATA.

Cathode
Indirectly-heated, oxide-coated
Heater voltage 6.3 v
Nominal current 1.0 A
Cathode heating time 60 secs
Characteristics
Frequency range 3600 to 4200 Mc/s
Minimum output power 1.0 w
Bandwidth to half power 40 Mc/s

MECHANICAL DATA.
Mounting position :-—Vertical, base up or down

Maximum overall iength, less leads 141.81 mm
Maximum diameter over seals 35.027 mm
Base : None, connections made to flexible |leads
Net weight 42 g
Top cap Skirted CT.1

Resonant cavity :

Not an integral part of valve ; various sizes may
be fitted to the valve. (Minimum contact diameter
of resonator 1.15 in.)

Air flow required with recommended cooler :
When operated with gun end uppermost

(approx.) 7  cu ft/min
When operated with gun end down

(approx.) 5 cu ft/min
Maximum seal temperature 90 °C

The cooling air should be directed towards the
gun end of the valve.

Tentative data
May 1952 Z2239/1G—1
© 1956 Standard Telephones and Cables Limited



Ref.: Z239/1G
Reflex Klystron

Code: Z239/1G (CV2187)

MAXIMUM RATINGS.

Maximum direct resonator voltage 1100 v
Maximum direct reflector voltage —700 v
Maximum direct resonator current 70 mA

TYPICAL OPERATING CONDITIONS.
Mode 7 at 7.6 cm

Direct resonator voltage 950 to 1100 v
Direct reflector voltage

(Relative to cathode) —150 to —250 v
Direct resonator current 60 mA
Bandwidth to half power 45t0 70 Mc/s
Modulation sensitivity, approx. 0.5 Mc/s/V
Modulation capacity, approx. 3 pF
Power output 1.2 w

OPERATING DETAILS.

All tabulated data shown for the Z239/1G were taken with the
recommended cavity and waveguide. The dynamic figures shown
relate to operation into a resistive load with a standing wave ratio
of at least 0.94 and are measured at the highest frequency and at
mid-band.

When switching on care should be taken to ensure that the
reflector is never allowed to receive a positive bias,

The valve should normally be operated with the resonator earthed
and the cathode negative.

Two heater-cathode leads are brought out from the valve so that
one can be used as a separate d.c. return path to avoid hum,

Tentative data
May 1952 Z239/1G—2



Ref.: Z239/1G
Reflex Klystron

Code: Z239/1G (CV2187)

W, Y
SKIRTED /;Q\
CTA
A
i S — 1
T |
B—| 3
" Lt J
4 * 7, LONG
FLEXIBLE LEADS.
(STRANDED CABLE
9 STRANDS OF
0-012"DIA. COPPER
WIRE COVERED
WITH FISHSPIN
BEADS No.1)
i
] f—-=C LEADS
° 1. HEATER-CATHODE
@ @ 2. HEATER
32 HEATER-CATHODE
2 TC. REFLECTOR

LEAD CONNECTIONS

MARKED ON SIDE
FERRULES CRIMPED AND \
SOFT SOLDERED TO CABLES. OF BASE SHELL

DIM] MILLIMETRES INCHES

A [|55-56 + 4.75 23/16 t3/16
8 [34.9+0127 1:375 4 0-008§
C |22-23 MAx. 0875  MAX.

D |22:2 MAX 778 MAX.

J ] 7303 MAX. 27 g MAX.

s |s50-80%3.18 2 *i8

T [7-97% 05 0-314+0-020

NOTE: BASIC FIGURES ARE INCHES

Tentative data
May 1952 Z239/1G—3



