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STC 3C%402E 

SPECIAL 1~'~'.EVES 

Radiation Cooled 
Triode 

Code: 833A (CV635) 

N_ 
This is a high mu triode particularly suitable for use as a r.f. power amplifier, oscillator 

or Class B modulator. The special construction of the valve makes it exceptionally efficient 
at the higher radio frequencies. It can be operated under Class C C.W. conditions with a 
maximum input of 1.8 kW at frequencies up to 30 Mc/s with forced-air-cooling. At reduced 
input ratings the valve may be operated up to 75 Mc/s. 

CATHODE 

Thoriated tungsten filament 

Filament voltage 10 V 

Filament current 10 A 
Maximum usable emission 3 A 

CHARACTERISTICS 
Amplification factcr At Vg = —10V 35 
Mutual conductance ~ la = 200mA~ 4 mA/V 

DIRECT INTFP.ELECTRODE CAPACITANCES 
-~ Grid to anode 6.3 pF 

Grid to filament 12.3 pF 
Anode tc fi!am~:nt 8.5 pF 

MECF'RNICAL DATA 
Ginrensions As shown in outline drawing, 
Mounting position Vertical 
Net weight 1.5 Ib 545 g 

COOLING 
The maximum temperature of the anode and grid seals must not exceed 145°C. 
When forced-air-cooling is required, an air flow of 40ft3/min (1,13m'/min) should be 

directed through a 2-inch (50,8mm) nozzle on to the bulb between the anode and grid seals. 
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Standard Telephones and Cacles Limited 
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— 3C/402E STC 
Code: 833A (CV635) 

CONTINUED 

— MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

AUDIO FREQUENCY 

t'.lass B. A.F~ Power Amplifier or Modulator 
.~ (For balanced two-~~alve c~eration) 

Maximum Ratings 
Natural Forced 
Cooling Cooling 

Maximum direct anode voltage 3 4 kV 
Maximum direct anode ~:urrent 500 500 mA 
Maximum anode input power 1 125 1 600 W 
Maximum anode dissipation 300 400 W 

'~ Typical Operating Conditions 
Direct anode voltage 3 4 kV 
Direct anode curr~:n:, zero signal 2x50 2x50 mA 
Direct anode current, maximum signal 2x375 2x400 mA 
Direct grid voltage --70 -•.00 V 
A.F. grid-to-grid r.m.s. voltage 280 340 V 
Effective goad resistance (a-a) 9.5 12 k S2 
Drive power, maximum signal, approx. c0 29 W 
Output power 1.65 2.4 kW 

— 

— 

RAL~10 FREb1UENCY 

Class C. R.F. Povier Amplifier or Oscillator. Unmodulated 

P.4aximum Ratings Natural 
Cooling 

Maximum direct anode voltage 3 
Maximum direct anode current 500 
Maximum direct grid voltage - 5('0 
Maximum grid resistor 15 
Maximum direct grid current, approx. 100 
Maximum grid dissipation 20 
Maximum anode input power 1.25 
Maximum anode dissipation 300 

Typical Operating Conditions 
Dire:.t anode voltage 3 
Direst anode current 415 
Direct grid voltage —200 
Grid resistor 3.6 
Direct grid current, approx* 55 
Peak r.f. grid voltage 360 
Input (drive) power, approx. 20 
Direct anode dissipation 245 
Output power I 
Power into load at 85% transfer 0.85 

Forced 
Cooling 

4 kV 
500 mA 

—500 V 
15 k S2 

100 mA 
20 W 
1.8 kW 

400 W 

4 kV 
450 mA 

—200 V 
2.65 k S2 

75 mA 
375 V 

26 W 
360 W 

I.44 kW 
1.22 kW 

*Subject to wide variations dependent upon impedance of the load circuit. 
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STC 3C/402E 

Code: 833A (CV635) 
CONTINUED 

Class C. R.F. Power Amplifier or Oscillator. Anode Modulated 
(Carrier conditions per valve for use with 100% modulation) 

Maximum Ratings 
Natural Forced 
Cooling Cooling 

Maximum direct anode voltage 2.5 3 kV 
Maximum direct anode current 400 450 mA 
Maximum direct grid voltage —500 —500 V 
Maximum grid resistor 15 15 kf2 
Maximum grid dissipation 20 20 W 
Maximum direct grid current, approx. 100 100 mA 
Maximum anode input power 835 1 250 W 
Maximum anode dissipation 200 270 W 

Typical Operating Conditions 
Direct anode voltage 2.5 3 kV 
Direct anode current 335 415 mA 
Direct grid voltage —300 —300 V 
Grid resistor 4 3.6 kf2 
Peak r.f, grid voltage 460 490 V 
Direct grid current* 75 85 mA 
Grid drive power, approx. 30 37 W 
Anode dissipation 200 245 W 
Output power 635 1 000 W 
Power into loa2+ 540 850 W 
"Subject to wide variations dependent upon impedance of the load circuit. 
tTransfer efficiency 85%. 

April 1967 3C/402E-3 



30402E STC 
Code: 833A (CV635) 

CONTINUED 
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STC 30402E 

~. 

Code: 833A {~:V635) 
CONTINUED 
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— 3C/402E STC 
Code: 833A (CV635) 

CONTINUED 

H DIA 

A GIA. . ~i

833A Outline 

DIM. INCHES MI~_LIMETRES 

A 4 1 /32 MAX. 1 16,7 MAX. 

B 0.375 ± O.005 9, 53±0,13 

C BSlg ± 3/16 219 1 ~+4,8 

D 0.610 MIN. 15,49 MIN. 

E 1 1/2 + 1/32 38,1 + O,8 

F U•SC7 + O.005 14, 40+ 0,13 

G 1 3/32± 1/32 27,8 +0,8 

H 0.437 +_ O.005 1 1,11 +0,13 

.I 2 1/8 + 1/I•, 54,0 +_ 1,6 

K 27/32 IAIN. 21,4 MIN. 

L I/2 MAX. 12,7 MAX. 

BASIC DIMEN`,IO.JS ARE INCHES 

ik DENOTES+-CONTACT LENGTH 

April 1967 © 1967 Standard Telephones and CahlesLimited 30402E-6 



ETC 3C/800E 

SPECIAL VALVES 

Radiation-cooled R.F. Triode 

Code: 3C/800E 

The 3L/800E rf~tlesigned for use in r.f. heating applications and may be operated up to 
50 MHz. 

CATHODE 
Directly heated *.horiated tungsten filament 
Filament voltage 6.3 V 
Filament crrr~:nt (Note 1) 32.5 A 
Maximum usable emission 4.0 A 
Note 9 —The filsmr.nt is suitable for direct swisci ing without additional current limita-

tions and will withstand voltage fluctuations of ~5%. 

CHARACTERISTICS 

Mutual conductance 
Amplification factor 

At Va == 4.Ok`i', 
la = 190mA f 

5.0 mA/V 
~2 

INTERELECTRODE CAPACITANCES 
Anode to grid 6.5 pF 

-- Grid to filament 2.0 pF 
Anode to filament 0.25 pF 

AIR-COOLING QE6IUIREMENTS 

_ Forced-air cooling is recommended for al! conditions of service. 
An air-flow of 50 ft'/rain (1,42 m~/min) directed 

vertica~ly upwards on to the filament and grid 
pins is adequate. 

Maximum temperature of seals 220 °C 
— Maximum temperature of bulb 350 °C 

MECHANICAL DATA 
Dimensions As shown in outline drawirg 
Mounting position Vertical, base downwards (I•Jcte 2) 

Note 2.—When the valve is ofe~ating at the higher frequencies it is essential that con-
nection be made to both grid pins to reduce current taken by each pin. The 
valve should be prote:t~;d against excessive vibration and shock. 

July 1967 3C/800E-1 
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Valve Division, Brixham Road, Paignton, Devon 

— Telephone: Paignton 50762 Telex: 4230 
London Sales Office, Telephone: 01-300 3333 Telex: 21836 

C O M P O N E N T S G R O U P 



3C/800E ~T~ 
Code: 3C/800E 

CONTINUED 

._ MAXIMUt7 RATINGS AND TYPICAL OPERATING CONDITIONS 
RADIO FRE6IUENCY 

Class C. Power Oscillator (with d.c. anode supply) 
~, Maximum Ratings ~ 

Maximum direct anode voltage 6.0 kV 
Maximum direct anode current 750 mA 
Maximum direct anode dissipation 800 W 
Maximum direct grid voltage —1.25 kV 

Maximum direct grid curve it 300 mA 

Maximum direct grid dissipation 120 W 

Maximum grid to filament resistor 10 k D 

i  Maximum duty factor 1.0 
Maximum frequency for above ratings 50 MHz 

Typical Operating Conditions 
Direct anode voltage 3.0 5.0 kV 

Direct anode current (Note 3) 700 (220) 700 (220) mA 
Direct mode dissi;~at'on 546 793 W 

~, Direct grid current (Note 3) 240 (400) 225 (370) mA 
Grid to filament resistor 1.5 2.5 k f2 
Anode efficient,• 74 77.5 
Power output 1.55 2./ kW 

'~ Guty factor 1.0 i •0 

•Class C. Power Oscillator (znode supply from single-phase, foil-wave rectifier without 
smoothing filter) 

—' Maximum Ratings 
Maximum direct anode voltag: 5.4 kV 

Maximum direct anode current 670 mA 
Maximum direct ano~e dissipation 800 W 
1~1aximum direct grid voltage —1.25 kV 

Maximum direct grid current (Note 3) 270 mA 

.•1axim~im direct grid dissipation 120 W 

_, Maximum grid to filament resistor 10 k Sl 

Maximum duty facto.• 1.0 

Maximum frequency for above ratings 50 MHz 

i  July 1967 3C/800E-2 



S~'C 30800E 

Code: 3C/8O0E 
CONTINUED 

Typical Operating Conditions 
Direct anode voltage 3.15 4.5 kV 
Direct anode current (Note 3) 600 (190) 600 (190) mA 
Direct anode dissipation 620 750 W 
Direct grid current (Note 3) 180 (300) 150 (250) mA 
Grid to filament resistor 1.5 2.5 ti S2 
Anode efficiency 73 77 
Power output 1.7 2.55 kW 
Duty factor 1.0 1.0 

Class C. Power Oscillator (anode supply from three-phase half-wave rectifier) 

Maximum Ratings 

Maximum direct anode voltage 6.0 kV 
Maximum direct anode current 750 mA 
Maximum direct anode Dissipation 800 W 

~, Maximum direct grid voltage —1.25 kV 
Maximum direct grid current 300 mA 
Maximum direct grid dissipation 120 W 
Maximum grid to filament resistor 10 k f2 

— Maximum duty factor 1.0 
•Maximum frequency for above ratings 50 MNz 

Typical Operating Conditions 
— Direct anode voltage 5.0 kV 

Direct anode current (Note 3) 700 (220) mA 
Direct anode dissipation 780 W 
Direct grid curre;it (Note 3) 160 (270) mA 

s  Grid to filament resistor 2.5 k S2 
Anode efficiency 78 
Power output 2.7 kW 

,•_, Duty factor 1.0 
Note 3.—SubJect to wide variation dependent upon the impedance of the toad circuit. 

Typical off-load figures are shown in brackets. 

July 1967 3C/800E-3 
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Code: 3C/800E 
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3C/800E -aTC 
Code: 3C/800E 

CONTINUED 

k 

-~~ 
H DIA. 

J 

3C/800E Outline 

1 
G 

DIM. INCHES MILLIMETRES 

A ~n MAX. 254,0 MAX. 

B 6.1 /8 A9AX. 155,6 MAX. 

C 2.3/4 MAX. 69,9 R1AX. 

D 0.375 ± 0.005• 9,5' ± 0,13 

E 1/8 M1AAX. 3,2 47A>:. 

F 0.84J MiN. 21,33 MIN. 

C '1.475 MIN. 12,06 MIN. 

H D•356 ± C•OC2 9,04 + 0,05 

J 1.575 ±0.010 40,0 + 0,25 

K 1.160 ±0.010 29,97± 0,25 

BASIC DIMS ARE INCHES 

91E DENOTES:- CONTACT LENGTH 

9 

a (TOP CAP) 
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• STC :~e~sooF 

Cade: 3C/EOQE 

CONTINUED 
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_ STC 3y :b7E 

SPECIAL V~,LVES 

Fayced-Air-Cooled 
Industrial Triode 

Code: ESA1500 

'-' This valve is »esi;ned far induction and dielectric heating applications and is capable of 
operation at frequencies up to 40 MHz. 

.~ 

CATHODE 
Direct'y i eared thoriated tungsten 
Filament voltage 8 V 
Filament currcnt (Note 1) 26 A 
Maximum usable emission 6 A 
Note 1.—The filament is suitable for direct switching without additional current limitation 

to the circuit. 

CHARACTERISTICS 
Amplification factor fat Va =_ : kVl ~ 24 
Mutual conductance la = 400mA I 7.5 mAJV 
Perveanc~ 0.56 mA/V3%~ 
Anode impedance 3.2 kS2 

DIRECT INTERELECTRODE CAPACITANCES 
Grid to anode 11.5 pF 
Grid to filament 14.5 pF 
Anode to filament 0.8 pF 

MECHANICAL DATA 
-- Dimensions As shown in outline drawing 

Mounting position Vertical, anode downwards (Note 2) 
Note 2.—Special glass support tubes, details of which are given on pages 6, 7 and 8, can 

be supplied under codes GC1, GC2 and GC7 as separate accessories. 

_ 
COOLING 

This is by forced-air blast, and should be employed for all conditions of valve service, 
including filament dissipation only. 

It is recommended that a minimum air flow of 300 ft'Jmin (85 m3/min) at maximum power 
_ output be used. Direction of flow is through the anode cooler and over the glass bulb. 

At the higher frequencies grid connectors should be designed to assist cooling, and both 
connections should be male to reduce the current taken by each pin. 

Care shculd be taken to ensure all connections to the valve make good electrical contact 
to avoid overheating pins and seals. 

Jufy 1967 3J/167E-1 

- Standard Telephones and Cables Limited 
Valve Division, 3rixham Road, Paigntoll, Devon 
Telephone: Paignton 50762 Telex: 4230 

— London SalEs Office, Telephone: 01-300 3333 Telex: 21836 
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31j167E STC 
Code: ESA1500 

CONTINUED 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Class C. Industrial Heating R.F. Oscillator 

MAXIMUM RATINGS 

Maximum direct anode voltage (peak value of 
— direct voltage plus rippl'e). 6 kV 

Maximum direct anode current 1.5 A 
Maximum direct anode dissipation (continuous) 3 kW 
Maximum direct grid dissipation (continuous) 200 W 

—~ Maximum direct grid current (Note 3) 330 mA 
Maximum negative grid bias —1 000 V 
Maximum frequency for above ratings 40 MHz 

Note 3.—This figure is given for guidance. Grid dissipation is absolute figure. 

TYPICAL OPERATING CONDITIONS 

Direct anode voltage 4 5 ' 6 kV 

Direct grid voltage —275 —250 —350 V 
Direct anode current 1.25 1.55 1.5 A 
Peak r.f. grid voltage 730 710 810 V 
Direct end current (iVcte 4) 200 (300) 145 (250) 135 (230) mA 
Grid dissiprti~~n (Note 4) 65 70 65 W 
Crid resistor 1.4 1.75 2.6 kit 
Power input 7.5 7.75 9 kW 
Power output (oscillator) 3.5 5.3 6.3 kW 
Power into load at 85% transfer 

•~ efficiency 3 4.5 5.35 kW 

Note 4.—Subject to wide vanat.on dependent upon the impedance of the load circuit. 
The values of current shown in brackets are typical of off-load conditions but 
are given for guidance only: practical figures are dependent upon compensatory 
deviu~s in the grid circuit. 

NOTES 

The typical operating conditions given are fc r• •calve service at aclass Cself-oscillator and 
'— are calculated assuming a d.c. or three-phase full-wave rectified anode voltage. Where 

conditions of service make the valve liable to excessive, r,iains variation, poor regu!ariun of 
supp:ies, or power supplies with a high peak to mean ratio, care mould be taken to see that 
the limiting values are not exceeded. 

It is recommended that a protective resistance of 10 i2/kV be connected between the 
h.t. supply and the valve anode to avoid damage to the valve in the event of intermittent 
flash-over. 

-- July 1967 3J/167E-2 



STC 3J/167E 

Code: ESA1500 
CONTINUED 

Class B. A.F. Power Ampl~fi~~r or Modulator 
(For balanced 2-valve operation) 

MAXIMUM RATINGS 

—' Maximum direct anode voltage 6 kV 
Maximum direct anode current 1.5 A 
Maximum direct anode dissipation 3 kW 
Maximum direct grid voltage —1 kV 

"" Maximum direct grid dissipation 200 W 

TYPICAL OPERATING CONDITIONS 

,_ Direct anode voltage 5 kV 
Direct. grid voltage —200 V 
Direct anode current (maximum drive), per valve 1 A 
Direct anode current (zero drive}, per valve 0.1 A 
Load resistor, anode-to-anode 5.1 kS2 
Peak a.f. grid to grid voltage 1040 V 
Grid drive power, approximately 2 valves 75 VJ 
Direct grid current, per valve 76 mA 
Direct grid dissipation, per valve 22 W 
Direct anode dissipation, per valve 2 kW 
Power output (2 valves) 6 kW 

July 1967 31/167E-3 
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Code: ESA1500 
CONTINUED 
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3Jj167E ~T!~ 
Code: ESA1500 

CC%t\"TiNUED 

K DIA: 

N.DIA. 

ESA1500 Outline 

H DIA. 

1~4WHITWORTH 
WING NUT 

B. DIA. 

A, DIA. 

DIM. INCHES MILLIMETRES 

A 6318 MAX. 1619 MAX. 

B 6 MAX. 152,4 MAX. 

C 83iq MAX. 222,3 MAX. 

D S lSll6 ± I/q ISO,B ± 6,4 

E 27116 ± i/8 61 ,9 ± 3,2 

F :~/q + I132 19, I f O,8 

G 19!32 AIIN. IS,O MIN. 

H 0~312'~ QOOS 7,94 ± 0,13 

J 1890± O~OIO 48,00'±' 0,25 

K 0375 '~ 0005 9,53 ± 0,13 

L 43/8 MAX. II I,I MAX. 

M 329!32± 1/16 99,2± 1,6 

N 3150 MAX. 80,00 MAX, 

P 3 /q MAX. 19,0 MAX. 

BASIC DIMENSIONS ARE INCHES 

a 
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3J/167E STC 
GLASS SUPPORT TUBE 

Code: GC2 

GC2 Outline 

E DIA.  

  B DIA.  

A DIA.  ~, 

4 EOUISPACED 'G' DIA, HOLES 

DIM. INCHES MILLIMETRES 

A 7.1/4 tdlN. 7.5/0 MAX. 184,1 MIN. 193,7 MAX. 

B fi.1 /16 ± 1/32 154,0 ± 0,6 

C 7.1/32 ± 5/32 178,6 * 4,0 

D 1/4 MIN. 3/8 MAX. 6,3 MIN. 9,5 MAX. 

E 7 MAX. 177,8 MAX. 

F 2.1/2 ~± 1/16 63,5 ~± 1,6 

G 1/2 ,+ 1/32 12,7 ± 0,8 

BASIC DIMS. ARE IN INCHES. 

i 
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~~C 
3J/167E 

GLASS SUPPORT TUBE 
Code: GC1 

GCi Outline 

E DIA. - 

  B DIA. 

C 

t 

i 

y 

t 

f 

S 

E 

A DIA. 

DIM. I~JCHES MILLIMETRES 
A 7.1 /4 MIN. 7.5/8 MAX. 184,1 MIN. 193,7 MAX. 

D 6.1/16 ± 1/L2 154,0 ± 0,8 

C 7.1/32 ~± 5/32 178,6 ± 4,0 

D 1/4 MIN: 3/8 MAX. 6,3 MIN. 9,5 MAX. 

E 7 MAX. 177,8 MAX. 

BASIC DIMS. ARE INGHE3 
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• STC 3Jj167E 

GLASS SUPPORT TUBE 
Code: GC7 

GC7 Outline 

E DIA. 

B UTA 

s 

4 

4 

1 

1 

~  A DIA .~. 

DIM. INCHES MILLIMETRES 

A 7.1/4 MIN. 7.5/A MAX. tA4,2 MIN. 193,7 MAX. 
B 6.1/16 * 1/32 154,0 ± 0,8 

C 6.7/32 ± 5/32 158,0 + 4,0~ 

D 1 /4 MIN. 318 MAX. 6,3 MIN. 9,5 MAX. 

E 7 MAX. 177,8 MAX. 

BASIC DIMS ARE IN INCHES. 
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3)/187E__ 
3J C/i 87E 

SPECIAL VALVES 
Forced-Air-Cooled 

Industrial Triode 
Cade: 3Jj187E (Glass/meta! envelope) 

3JC~1a7E (Cerarr~i;c~meta! envelope) 

The 31J187E and 3JC/187E, designed specifically for industrial heating applications, are 
capable of operation at frequencies up to 120 and 300 MHz respectively. Design features give 
a high mutual conductance, resulting in high efficiency with the low grid dissipation and 
large safety factor which are desirable when the valves are operated under variable-load 
conditions. 

CATHODE 

Thoriated-tungsten filament 
,~ Filament voltage 

Nominal current 
Maximum usable emission (Note 1) 
Cold filament resistance 

... Note 1.—For a fifament supply regulated to -~5 per cent. 

5 V 
78 A 
10 A 

0.0075 S2 

It is recommended that some resistance or reactance be introduced into the filament 
supply to limit the surge peak current to about two and a half times the normal r.m.s. 
working value. This impedance may be short circuited as soon as the surge has decayed. 

For operation at high frequencies (above 30 MHz) it is recommended that the r.f. return 
path to the cathode makes connection to the larger filament terminal. 

~+ CHARACTERISTICS 

Amplif,cation factor V, _ 2kV : I, -= 0.25A 12 
Mutual conductance V, = 2kV : Vg = —75V 22 mA/V 

` DIRECT INTERELECTRODE CAPACITANCES 

Grid to anode 29 pF 
Grid to filament 54 pF 
Anode to filament 1.5 pF 

— 

July 1967 
31/187E _ 1

31C/187E 

— Standard Telephones and Cables Limited 
Valve Division, Brixham Road, Paignton, Devon 
Telephone: Paignton 50762 Telex: 4230 
London Sales Office, Telephone: 01-300 3333 Telex: 21836 

C O M P O N E N T S G R O U P 



3! ;187 E 
31Cj187E 

Code: 33/Z83E (Glass/metal envelope} 
3JC%~87E (Ceramic/metal envelope) 

CONTINUED 

Class B. A.F. Power Amplifier or Modulator 
-- (for balanced two-valve operation) 

MAXIMUM RATINGS 

Maximum direct anode voltage 6 kV 
Maximum direct anode current 2 A 
Maximum direct anode dissipation {intermittent) 5 kW 
Maximum direst anode dissipation (continuous) 4 kW 
Maximum direct grid dissipation (continuous) 200 W 

.~. 
Maximum direct grid voltage —1 500 V 

TYPICAL OPERATING CONDITIONS 

-- Direct anode voltage 5 kV 
Direct grid voltage —350 V 
Direct anode current (zero signal) per valve 0.2 A 
Direct anode current (maximum signal) per valve 1.9 A 

—• Load resistor, anode to anode 2.7 kS2 
Peak a.f. grid to grid valtage 1 040 V 
Grid drive power, approximately (2 valves} 85 W 
Direct grid current, per valve 80 mA 

-- Direct grid dissipation, per valve 14 W 
Output power (2 valves) 12 kW 

July 1967 
3J/187E —3 

3JC/187E 



3J;'187E 
3J 01187E 

Code: 3J/187E (Glass/metal envelope) 
3JC/187E (Ceramic/metal envelope) 

CONTINUED 

VL 5007-I 
3 187E 

,00 

300 

200 

I~ 

W 

-loo 
J 
O a 0 
~ _200 

-500 

3 4 S 

ANODE VOLTAGE (kV) 

November 1965 
31J187E1-5310187E ff



~~C 
3J/187E 

3JCJ187E 

~. \ 

Code: 31/187E (Glass/metal envelope) 
CONTINUED 

31j187E Outline 

D Dla. 
C DIA. 

B DIA. 

2 

  P=

3 ' I 

M 

\\ 

E 

i 
t ~ 
i ~ 

~ ~ 

I ~ 
I 

; I 

H DIA 

G DIA. 

NOTE:-
CONTACTMUST NOT 
BE MADE TO THESE 
SVRFACES. 

CONNECTIONS 
1. FILAMENT 
2. FILAMENT 
3.GRID 
4.ANOD6 

NOTE:-
IN HIGH FREQUENCY 
CIRCUITS CONTACT 2. 
SHOULD BE USED IN 
THE RETURN PATH FOR 
CATHODE CURRENT. 

DIM. MILLIMETRES INCHES DIM, p<ILLIMET RES INCHES 

A 227,0 b?AX. 8.75/75 MAX, H 10,7 ± 0,8 4.3/4 ± 1/32 

B 31,9 *_ 0,4 1.1/4 ± 1/64 K 145,3 ± 4,A 5.23/32 ± 3/15 

C 50,8 ± 0,4 2 '_ t/64 L 122,2 ± 4,R 4.13/16 ± 3/1F 

D AA,9 ± 0,4 3.1/2 ~ 7/64 1.1 89,9 ± 3,2 3.7/2 ± 1/8 

E 13,1 ± 1,6 3/4 ; 7/16 N 4,7 MI N. 6,4 MAX. 3/16 MIN.1/4^/AX. 

F 50,8 ± 1,6 "2 ± 1/16 P 3,1 MIN.4,8 MAX._ 1/BMIN. 3/16 MAX. 

G 127,0 ± 0,8 5 ± 7/32 ~ 74,F ± 1,6 2.15/18 ± 1/16 

NOTE:—BASIC FIGURES ARE IN INCHES 

DENOTES:—CONTACT LENGTH 

fuly 1967 
3J/187E _ 7

3JC/187E 



-~ STC 3Jj187E 
3J C187E 

GLASS SUPPORT TUBE 
Code: GC10 

GC10 Outline 

r 

E DIA. 

DIM INCHES MILLIh1ETRES 

A 8 MIN. 6.3/8 MAX. 152,4 MIN. 161,9 MAX. 

B 4.782 _ 0.000 121,46 ± 000 
C 4.1/16 ± 3/16 103,2 ± 4,8 ' 

D 1/4 MIN. 3/8 MAX. 6,3 h11N. 9,5 MAX. 

E 5.718 MAX. 149,2 MAX. 

BASIC DIMS. ARE INCHES 

July 1967 Q 1967 Standard Telephones and Coblez Limited 
3J J187E 9 3JC/187E 

s 



FORCED AIR COOLED V.H.F. POWER TRIODE 
Code: 5924 

The 5924 is intended for use as a v.h.f, amplifier, in which application 
it is particularly suitable for handling television signals; or es an 
a.f. amplifier. It may he used at frequencies up to 220MHz. 

CATHODE 

Thoriated tungsten filament 
Filament voltage (Note 1 ) 12,6 V 

Filament current, nominal 33 A 

The connection to the filament mid-point is intended for cathode 
connection but should not be used to carry filament current. At 

frequencies above 30MHz the filament pins should be decoupled to the 

centre tap with suitable capacitors, 
_~, 

.~ 
Note 1 , The filament .has been designed to tolerate temporary fluctuations 
of supply voltage of +5~ to -10~. 

CHARACTERISTICS 

Mutual conductance 
Amplification factor 

Measured et Va = 4k'V 17 mA/V 

Ia ~ to 32 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to anode 11 pF 

Grid to filament 16 pF 

Anode to filament 0,3 pF 

MECHANICAL DATA 

Dimensions As shown in outline drawing, Figure 5, 

Mounting position Vertical, anode upwards or downwards. 

Novr~mber 1y6? 3J/18©E-t 

_ ITT Components Group Europe 
Standard Telephones and Cables Limited 
Valve Product Division, Brixham Road, Paignton, Devon 
Telephone: Paignton 50762 (STD Code 0803) Telex: 42830 

ITT 
COMPONENTS 

c International 
e le phone end Telegraph 

Corporation. 
All rip hts reserved. 



. 5924 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

1 
1 
1 

1 

1 

CLASS C. AMPLIFIER FOR TELEVISION SERVICE 
(Negative modulation, synch. positive) 
Maximum Ratings 

GRID MODULATED 

Up to 75MHz Up to 220MHz 

Direct anode voltage 5 4 kV 

Direct anode current 1,9 1,6 A 
Direct anode dissipation 5 4 kW 
Direct grid dissipation 120 1Z0 W 

Negative grid bias 1 i kV 

Peak cathode current 10 B,1 A 
Input power, average 9,5 6,5 kW 

Typical Operating Conditions (2 tubes in push-pull) 

Bandwidth 

Up to 75MHz Up to ZZOMHz 

-1,SdB 5,25 6,5 MHz 

-3dB 8 10 MHz 

Direct anode voltage 5 4 kV 

Grid voltage 

synch. -20D -150 V 

black -300 -225 V 

white -550 -500 V 

Anode current 

synch. 2 x 1 ,9 2 x 1 ,6 A 
black 2 x 1 ,3 2 x 1 ,3 A 

R.F. input voltage (grid-to-grid peek) 1 1 kV 

Grid current 
synch. 2 x 250 2 x 200 mA 

black 2 x 175 2 x 110 mA 

Power output, synch. 9 6 kW 

Power in load, synch.. 6,3 4,2 kW 

Drive power 250 350 to 450 W 

~. 

November 1969 3J/188E-2 



5924 

CLASS C. AMPLIFIER FOR TELEVISION SERVICE GRID MODULATED 
(Positive modulation, synch, negative) 

Maximum Ratings 
Di=act anode voltage 5 kV 
Direct anode current 1 ,9 A 

Direct anode dissipation 5 kW 

Direct grid dissipation 120 W 

Naga-tive grid bias 1 kV 

Peak cathode current 10 A 

Input power, average 9,5 kW 

Frequency for above ratings 75 MHz 

Typical Operating Conditions (2 tubes in push-pull) 
Frequency Up to 75 MHz 
Bandwidth 
-1,SdB 5,25 MHz 
-3dB B MHz 

Direct anode voltage 5 kV 

Grid voltage 
synch. -580 V 

black -460 V 

white -200 V 

Anode current 
white 2 x 1,9 A 

black 2 x 400 mA 

R.F. input voltage, grid-to-grid peak 1 kV 

Grid current 
white 2 x 250 mA 

black 0 mA 

Power output, white 9 kW 

Power in load, white 6,3 kW 

Drive power 250 W 

November 1969 3J/188E-3 
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1 

1 

1 

1 

A 

1 

1 

1 

1 

1 

1 

CLASS B. LINEAR POWER AMPLIFIER FOR TELEVISIDN SERVICE 
Applied signal to be negatively modulated (synch, positive) 

Maximum Ratings 

Direct anode voltage 
Direct anode current 
Direct anode dissipation 
Direct grid dissipation 
Negative grid bias 
Peak cathode current 
Input power, average d,c. 

Up to 75MHz Up to 220MHz 

5 4 kV 
1,9 1,6 A 
5 4 kW 

120 120 W 
1 1 kV 

10 8,1 A 

9,5 6,5 kW 

Typical Operating Conditions (2_ tubes in push-pull) 
Up to 75MHz Up to 220MHz 

Bandwidth 
-1,SdB 

-3dB 

Direct anode voltage 
Direct grid voltage 
Anode current 
synch. 
black 
white 

R.F. input voltage, grid-to-grid peak 
synch, 
black 

white 
Grid current 

synch. 
black 

white 
Power output, synch. 
Power in load, synch, 
Drive power, synch, 

November 1969 

5,25 

8 
5 

-200 

6,5 

10 
4 

-150 

MHz 

MHz 
kV 
V 

2 x 1 ,9 2 x 1,6 A 

2 x 1,5 2 x 1,3 A. 
2 x 100 2 x 100 mA 

1 1 kV 
800 750 V 
250 200 U 

2 x 25D 2 x 200 mA 

2 x 110 2 x 1 10 mA 

0 0 mA 

9 6 kW 
6,3 4,2 kW 

250 350 to 450 W 

3J/188E-4 
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5924 

CLA55 C. R.F. POWER AMPLIFIER. TELEGRAPHY OR F.M. TELEPHONY 

Maximum Ratings 
Direct anode voltage 6 kV 
Direct anode current 1,5 A 
Direct anode dissipation 5 kW 
Direct grid dissipation 120 W 
Direct grid current 350 mA 
Negative grid bias 1 kV 
Peak cathode current 9,5 A 

Frequency for above ratings 75 MHz 

Typical Operating Conditions (Frequency 75MHz) 

Direct anode voltage 4 5 6 kV 

Direct grid voltage -200 -300 -400 V 

Direct anode current 1,37 1,5 1 ,5 A ' 

Peak r.f. grid voltage 500 640 740 V 

Direct grid current 350 330 310 mA 

Anode dissipation 1,5 1,9 2,1 kW 

Efficiency 73 75 77 ~ 

Power output 4 5,6 6,9 kW 

Power into load 3,2 4,5 5,5 kW 

Drive power 190 240 275 W 

Typical Operating Conditions (2 tubes in grounded-grid push-pull) 

Frequency 75 110 110 220 MHz 

Dirnct anode voltage 6 4 5 4 kV 

Direct cathode 

voltage 40❑ 200 300 200 V 

Direct anode current 2 x 1,5 2 x 1,37 2 x 1,5 2 x-1,25 A 

Peak r.f. input 
voltage (f-f) 1,48 1 1 ,28 0,9 kV 

Direct grid current 2 x 310 2 x 350 2 x 330 2 x 20❑ mA 

Anode dissipation 2 x 2,1 2 x 1,7 2 x 2,2 2 x 2,5 kW 

Efficiency 77 69 71 50 b 

Power output(Note 2) 15,62(1,82) 8,6(1,0) 12,06(1,46) 5,6(0,6) kW 

Power into load 12,5 6,9 9,6 4,5 kW 

Drive power 2,38 1,41 1,93 1,79 kW 

Note 2. Figures in brackets denote power transferred through from the 

driver. 

l 
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5924 

CLASS C. TELEPHONY (Carrier conditions for use with 100 anode modulation) 

Maximum Ratings 

Direct anode voltage 5 kV 

Direct anode current 1 ,3 A 

Direct anode dissipation 3,4 kW 

Direct grid dissipation 120 W 

Direct grid current 350 mA 

Negative grid bias 1 kV 

Peak cathode current 7,5 A 

~` Frequency for above ratings 75 MHz 

Typical Operating Conditions (Frequency 75MHz, carrier only) 
Direct anode voltage 3 3,5 4 4,5 5 kV 

Direct grid voltage —250 —300 —300 —350 —400 V 

Direct anode current 1 1,2 1,2 1 ,2 1,2 A 

Peak r.f, grid voltage 510 600 600 650 690 V 

Direct grid current 300 300 300 300 300 mA 

Anode dissipation 0,8 1 ,2 1 ,3 1,3 1 ,3 kW 

Efficiency 73 72 73 76 78 ~ 

^~ Power output 2,2 3 3,5 4,1 4,7 kW 

Power into load at 80~ 

transfer efficiency 1,76 2,4 2,8 3,3 3,75 kW 

Drive power 170 205 205 230 205 W 
Modulation power for 

100° modulation 

depth 1 ,5 2,1 2,4 2,7 3 kW 

-- CLA55 B. LINEAR R.F. AMPLIFIER (Applied signal to 
Carrier conditions listed) 

be 100 modulated. 

Maximum Ratings 

Direct anode voltage 6 kV 

Direct anode currant 1,1 A 

Direct anode dissipation 5 kW 

Direct grid dissipation 120 W 

Direct grid current 350 mA 

Negative grid bias 1 kV 

Peak cathode current 4,6 A 

frequency for above ratings 75 MHz 

November 1969 3J/188E-6 
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CLA55 B. LINEAR R.F. AMPLIFIER (continued) 

Typical Operating Conditions (Frequency 75MHz) 
Direct anode voltage 5 6 kV 

Direct grid voltage -145 -190 V 

Direct anode current 900 9y0 mA 

Peak r.f, grid voltage 225 250 V 

Anode dissipation 3 4 kW 

Efficiency 32 32 96 
Power output 1 ,45 1 ,9 kW 
Power into load for 100 modulation 1,16 1,52 kW 

Drive power 160 170 W 

Direct grid current 320 300 mA 

CLASS B. A.F. AMPLIFIER (far balanced 2-tube operation) 

Maximum Ratings (per tube) 

Direct anode voltage 6 kV 

Direct anode current 1 ,5 A 

Direct anode dissipation 5 kW 

Direct grid dissipation 120 W 

Direct grid current 35D mA 

Peak cathode current 5,7 A 

Grid-to-filament resistance 15 kR 

Typical Operating Conditions (2 tubes in push-pull) 

Direct anode voltage 3 3,5 4 4,5 5 6 kV 

Direct grid voltage -90 -100 -112 -125 -138 -165 V 

Direct grid current Zx200 2x180 2x190 2x9D 2x140 2x280 mA 

Direct anode current 
zero signal 2x65 2x75 2x100 2x100 2x110 2x125 mA 
max, signal 2x800 2x950 2x940 2x920 2x910 2x1 500 mA 

Peak grid-to-grid 

voltage 400 440 450 465 470 645 V 

Anode dissipation 2x0,75 2x1 ,D 2x1 ,1 2x1 ,15 2x1 ,25 2x2,35 kW 

Efficiency 69 70 71 72 73 74 ~ 
Power output 3,3 4,6 5,3 6 6,6 13,3 kW 
Drive power 104 100 108 54 B4 230 W 

Anode-to-anode 
resistance 4,4 4,2 4,9 6,1 6,4 4,9 kA 

Total distortion 3,3 2,9 2,6 3,7 3,3 4,3 `~ 

November 1969 3J/188E-7 
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n 

COOLING REQUIREMENTS 

The tube must not be operated without a heat dissipating connector or the 
filament mid-point pin. 

Maximum filament seal temperature 
Maximum anode and grid seal temperature 

210°C 
1B0°C 

In order to keep within the temperature limits, it may be necessary to 
direct a flow of air on to the filament and grid seals. 

The amount of forced-air-cooling required by the 5924 tube depends upon 
its height above sea level, the ambient eir temperature and the anode 
dissipation, Typical data are given in the following table: 

Anode 
dissipation 

(kW) 

Height shove 
sea level 

(m) (ft) 

Max, inlet 
temperature 

(°C) 

Min. rate 
of air flow 

m3/min, ft3/min, 

Pressure drop 
between inlet 
and outlet 

mm. water in. water 

i 0 0 35 3 105 8 0,32 
1 0 0 45 3,1 110 8 0,32 
1 1 500 4 920 35 3,7 130 9 0,35 
1 3 000 9 840 25 4,1 145 10 0,39 

3 0 0 35 5,2 185 23 0,9 
3 0 0 45 6,1 215 29 1,14 

3 1 500 4 920 35 6,2 220 26 1,02 
3 3 000 9 840 25 6,6 235 26 1,02 

5 0 0 35 9,2 325 6B 2,7 
5 0 0 45 10,7 380 90 3,5 
5 1 500 4 920 3~ 11 ,2 395 81 3,2 
5 3 000 9 B40 25 11 ,6 410 71 2,8 

November 1969 3J/188E-8 
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Fig. 1. Typical Anode and Grid Characteristics 
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Fig. 2. Typical Constant Current Characteristics 
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5924 

Fig. 3. Typical Anode Current versus Grid Voltage 
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Fig. 4, Typical Power Output, Anode Lurrent, 

Anode Voltage end Efficiency versus Frequency. 
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Fig. 5, Outline of 5924 Tube 

~ ~~ • 
60 60 

FILAMENT 

35 ± I,O dia. - 

E'
N 

...-.70±OISdia 

E 

a 

r 

N 

+~ 
a 

ANODE 

a 
DIMENSIONS ARE MILLIMETRES 

FILAMENT 

FILAMENT CS. 
hi• pin eark~d~0 

9,0±O,I dio. 

O 
161nax. NI 

I 

4 
h 
O 
~~ 
r 
N 

122,3f'0,3 dia. 

GRID 

O 
+I 

P 

f f~ f 

November 1969 3J/18DE-13 



FORCED AiR COOLED V.H.F. POWER TRIbDc 
Code: 6961 (CV5239) 

Tha 6961 is designed for use as e v.h,f. amplifier, industrial heating 

oscillator or a.f, amplifiar, It is capable of operation up to f35MHz, 

CATHODE 

Thc,r~ated tungsten filament 

Filament voltage (Nate 1 ) 12,6 V 

Filament current. nominal 33 A 
.~. rJ' 

~,. 
The connection to the mid-point of the filament is intended far cathode 

Connection but should not be used to carry filament current. At 

frequencies above 30M!fz the filament pins should be decoupled to the 

,~ centre tap by suitable capacitors. 

dote 1, The filament has been designed to tolerate temporary fluctuations 

of supFl; voltage of +5% and -10~. 

^~ CHARACTEkL°TICS 

Mutual conductance Measured at Va 6kV 15 mA/V 

Amplification factor ~ Ia to ~ 32 

~. DIRECT INTERELECTRODE CAPACITANCES 

Grid t~ anode 11 pF 

Grid to filament 16 pF 

Anode to filament 0,3 pF 

MECHANICAL DATA 

Dimensions As shown in outline drawing,Figure 3. 

Mounting position Jertical, anode upwards or downwards. 

Novemher 1969 3J/tyyE-1 

_ ITT Components Group Europe 
Standard Telephones and Cables Limited 
Valve Product Division, Brixham Road, Paignton, Devon 
Telephone: Paignton 50762 (STD Code 0803} Telex: 42830 
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© International 
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MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 
r 

CLA55 C. TELEGRAPHY OR F.M. TELEPHONY 
Maximum Ratings 
Dirert anode voltage 7,2 kV 
Direct anode current 2,2 A 

-~ Di.rect anode dissipation 6 kW 
Direct grid dissipation 250 W 
Direct grid current 600 mA 

Negative grid bias 1 ,25 kV 
Peak cathode currenttJ 14 A 

Frequency for above ra~.'ings 30 MHz 

Typical Operating Conditions (Frequency 30MHz) 
Direct anode voltage 5 5 6 6 6,5 6,5 kV 
Direct grid voltage -300 -300 -400 -400 -450 -450 V 
Direct anode current 2 2 2 2 2 2 A 
Peak r.f, grid voltage 660 700 780 B20 820 B50 V 
ilirect grid current 500 600 500 600 5D0 600 mA 

Anode dissipation 2,9 2,7 3,5 2,8 3,5 3,0 kW 
Power output 7,1 7,3 8,5 9,2 9,5 10 kW 
Power into load 5,7 5,8 7,0 7,4 7,6 8 kW 

Drive power 297 378 350 443 370 46D W 

CLASS C TELEPHONY (Carrier conditions for use with 1009G modulation) 
~` Maximum Ratings 

Direct anode voltage 5,5 kV 

Direct anode current 1,8 A 

Direct t:node dissipation 4 kW 
Direct grit dissipation 250 W 
Pirect grid current 60U mA 
Negative grid bras 1,25 kV 
Peak cathode current 12 A 

Frequency for above ratings 30 MHz 

November 1969 3J/199E-2 
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CLASS C. TELEI'HDNY (continued) 
Typical Operating Conditions (Frequency 30MHz) 
Direct anode voltage 
Direct grid voltage 
Direct anode current 

—. Peak r.f. grid voltage 

Direct grid current 
Anode dissipation 
Power output 
Power into load at B0~ transfer efficiency 
Drive power 
Modulator power far 100 modulation depth 

4 4 5 5 5 5 kV kV 
—300 —300 —400 —400 —400 —400 V V 

1,6 1,6 1 ,4 1 ,4 1 ,6 1 ,6 A A 

680 680 730 730 800 800 V V 

600 600 500 500 500 500 mA mA 

1,4 1,4 1,4 1,4 1,6 1,6 kW kW 
S S 5,6 5,6 6,4 6,4 kW kW 
4 4 4,5 4,5 5,1 5,1 kW kW 

367 367 328 328 432 432 W W 
3,2 3,2 3,5 3,5 4,0 4,0 kW kW 

CLA55 C. INDUSTRIAL OSCILLATOR 

(Anode supply from 3—p!~ase half—wave rectifier without filter) 

Maximum Ratings 

Typical Operating Conditions 
Maximum frequency 
Direct andde voltage 
Direct anode current 
Direct grid current 
loaded 
unloaded 

Grid resistor 
Drive power, approx, 

55 85 d5 
6,5 6 5 
1,7 1 ,5 1 ,7 

500 40D 450 
700 700 700 
900 1 000 B50 
350 300 350 

4 5 5 kV 
—300 —400 —400 V 

1,6 1 ,4 1 ,6 A 

680 730 800 V 

600 500 500 mA 

1,4 1,4 1,6 kW 
S 5,6 6,4 kW 
4 4,5 5,1 kW 

367 328 432 W 
3,2 3,5 4,0 kW 

MHz 
kV 
A 

mA 
mA 
2 
W 

Anode dissipation 2,4 2,7 2,4 kW 
Power output 8,6 6,5 6,1 kW 
Power into load (Note 2) 7 5,5 5 kW 

Note 2. Load power = B5~). (Pout 

November 1969 3J/i99E-3 

Pdrive) x transfer efficiency (approx. B5~). 
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CLASS B. A.F. AMPLIFIER (for balanced 2-tube operation) 
Maximum Ratings (per tube) 
Direct anode voltage 7,2 kU 
Direct anode current 2,8 A 
Direct anode dissipation 6 kW 

_. Direct grid dissipation 250 W 
Direct grid current 600 mA 
Peak cathode current 10 A 
Grid-filament resistance 15 kA 

-,,, Typical Operating Conditions (2 tubes in push-pull) 
Direct anode voltage 4 5 5 7 kV 
Direct grid voltage -135 -165 -165 -250 V 
Direct anode current 

zero signal 2 x 100 2 x 150 2 x 150 2 x 200 mA 
max. signal 2 x 1,25 2 x 1,1 2 x 1,25 2 x 2 A 

Peak grid-toigrid ~toltage 630 4B3 SB8 854 V 
Direct grid current 2 x 360 2 x 220 2 x 330 2 x 530 mA 
Anode dissipation 2 x 1 ,45 2 x 1,5 2 x 1,7 2 x 4 kW 
Efficiency 71 72,5 72,5 71,5 96 
Power output 7,1 8 9 20 kW 
Drive power 2 x 140 2 x 65 2 x 130 2 x 310 W 
Anode-to-anode resistance 3,8 5,5 4,8 4,15 kII 

COOLING REQUIREMENTS 

The tube must not be operated without a heat dissipating connector on the 
filament mid-point pin. 

Maximum filament seal temperature is 210°C 
~` Maximum anode and grid seal temperature 180oC 

In order to keep within the temperature limits it may be necessary to 
direct a flow of air on to the filament end grid seals. 

_ The amount of forced-air-cooling required by the 6961 tube depends upon 
its height above sea level, the ambient air temperature end the anode 
dissipation. Typical date sire given in the following table. 

November 1969 3J/199E-4 
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Anode 
dissipation 

(,cW) 

Height above 

sea level 

(m) (ft) 

Max, inlet 
temperature 

(°C) 

Min, rate 
of air flow 

m3/min ft3/min 

Pressure drop 
between inlet 
end outlet 

mm. water in. water 

2 ~ 0 35 4,8 169 20 0,79 

2 0 0 45 5,7 201 25 0,98 

2 1 500 4 920 35 5,7 201 23 0,9 ' 

2 3 000 ~ 840 25 6,1 215 23 0,9 
'~+ 

3,5 0 0 35 6,2 219 32 1,26 

3,5 0 0 45 7,3 258 42 1,65 

3,5 1 500 Q 920 35 7,3 258 36 1,42 

3,5 3 000 9 840 25 7,8 275 36 1,42 

6 0 0 35 9,2 325 68 2,68 

6 0 0 45 10,7 378 91 3,58 

6 1 500 4 920 35 11,2 396 81 3,19 

6 3 000 9 840 25 11,7 413 80 3,15 
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Fig. 2. Typical Constant Current Characteristics 
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Forced-Ai r-Cooled 
industrial Triode 

Code: 3J/202E 

Ref.: 3J/202E 

CATHODE. 

Thoriated-tungsten filament 
Filament voltage 5 ~ 2°~, 5 ~ 5°n V 
Filament current (nominal) 112 A 
Maximum usable emission 18 12 A 
Filament cold resistance 0.007 S2 

It is recommended that some resistance or reactance should be 
introduced into the filament supply to limit the switch or surge 
current to about two and a half times the normal working value. 
This impedance may be short circuited if desired as soon as the 
surge has decayed. 

PlRANI TEST* 

If 12 A 
Vt rar age 0.07 to 10.1 V 
Approx. measuring time 60 min 
* See card supplied with individual valve for actual test figures. 

CHARACTERISTICS 

Amplification factor at V, 2kV, 1, 0.25A 16 
Mutual conductance at Va 2kV, Vg —75V} 32 mA/V 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to anode 30 pF 
Grid to filament 60 ~ pF 
Anode to filament 1.5 pF 

June 1971 31 J202E-1 

!TT Components Group Europe 
Standard Telephones and Cables t_irnited 
Vatve Product Division, Brixham Road, Paignton, Devon 
Telephone: Paignton 50762 (STD Code 0803). Telex: 42830 

COMPONENTS 
(c! Internahonai 
Telephone and Telegraph 
Corporation. 
All nghts reserved 



C~~OLINC, RE(dUIREMENTS 
— for air-cooling requirements see graphs on page 6. 

Maximum radiator core temperature 220 `C 
Maximum seal temperature (Note 1) 180 `C 
Note 1.—To ensure that the s~er.i seals are kept below the stated temperatures, it is 

necessary to direct into the grid flange a flow of cooling air of the order of 10 to 
50 ft'/min (0,28 co 1,42 m'/min) dependent upon the ciruiit and frequency 
r_onditions. 

MECHANICAL DATA 
Dimensions As shown in outline drawings 
Mounting position Vertical, anode upwards or downwards 
Shipping weight, approximately 40 Ib 18 kg 

Accessories 
The following approved items are supplied separately under the codes indicated: 
214—LVA-001A Filament connector, smaller 
214—LVA-001 B Filament connector, larger 
214—LVA-001C Grid connector 
GC8 Glass support tube 

MAXI~7UM RATINGS AND TYPICAL OPERATING CONDITIONS 
Class C. Industrial Heating R.F. Oscillator 

MAXIMUM RATINGS 
Maximum anode voltage (peak value of 

direct voltage plus ripple) 7 kV 
Maximum direct anode current 3 A 
Maximum direct anode dissipation (continuous) 6 kW 
Maximum direct grid dissipation (continuous) 280 W 
Maximum direct grid current (Note 2) 700 mA 
Maximum negative grid bias —1 500 V 
Maximum frequency for above ratings 

50 MHz 

Note 2.--This figure is given for guidance. Grid dissipation is absolute rating. 

_ 

_ 

_ Note 3.—Subject to wide variaciun dependent upon the impedance of the load circuit. 
The values of current shown in brackets are typical of off-load conditions and 
are given for guidance only: practical figures are dependent upon compensatory 
devices in the grid circuit. 

TYPICAL OPERATING CONDITIONS 
Direct anode voltage 6 6.5 kV 
Direct grid voltag= —670 --770 V 
Direct anode current 2.5 3 A 
Peak r.f. grid voltage 950 1 050 V 
Direct grid current (IJote 3) 450 (650) 350 (500) mA 
Grid dissipation (Notre 3) 140 115 W 
Grid ~e~istor 1.5 2~2 k12 
Power input 15 19.5 kW 
Output power (oscillator) 11.5 14.1 kW 
Power into load at 85%transfer efficiency 10 12 kW 

2 



_ Class B. A.F. Power Amplifier or Modulator 
(for balanced two-valve operation) 

MAXIMUM RATINGS 

—' Maximum direct anode voltage 7 kV 
Maximum direct anode current 3 A 
Maximum direct anode dissipation (intermittent) 7 kW 
Maximum direct anode dissipation (continuous) 6 kW 

— Maximum direct grid dissipation (continuous) 280 W 
Maximum direct grid voltage —1.5 kV 

TYPICAL OPERATING CONDITIONS 

Direct anode voltage 5 kV 
Direct grid voltage —350 V 
Direct anode current (zero signal), per valve 0.5 A 
Direct anode current (maximum signal), per valve 1.9 A 
Load resistor, anode-to-anode 2.7 kS2 

_ Peak a.f. grid to grid voltage 920 V 
Grid drive power, approximately (2 valves) 75 W 

` Direct grid current, per valve 84 mA 
Direct grid dissipation, per valve 7.6 W 
Output power (2 valves) 12 kW 

3 
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  C DIA 

I 1 i1 
~  j - s olA 
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1
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rte' 

L 
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N DIA. 

G DIA 

CONNEXIONS

I FILAMENT 
2 FILAMENT 
3 GRID 
4 ANODE 

* DENOTES- CONTACT LENGTH 

DIM. MIIL.IMETRES INCHES DIM. MILLIMETRES INCHES 

A 282,6 MAX. I I# MAX. H 69,9 -t 1,6 2} } 

B 25,4 MAX. I MAX. J 4,7 MIN. 6,4 MAX. i } MIN. }MAX. 

C 31,7 ~ 0,4 I} ± ~ K 38,1 f 1,6 1} i_ r 

D 50,8 f 0,4 2 ~ ~ L 60,3 f 4,8 2} f y} 

E 88,9 f 0,4 3} } ~ M 95,3 ~ 4,8 3} f ~ 

F 19,1 f 1,6 } }_ ~a N 147,6 f 1,6 5}} f f 

G 154,0 f 0,8 6~ } ~ 

NOTE: BASIC FIGURES ARE INCHES 



GLASS SUPPORT TUBE 
Code: GC8 

GCS Outline 

E DIA 

 ' B INT. DIA. 

 ~+ 

C 

A DIA 

DIM. INCHES MILLIMETRES 

A 7.1/4 MIN. 7.5.'9 .dAX 184,1 MIN. 193,7 AIA". 

B 5.29/32 ± 1/32' 150,0 ± 0,8 

C 7.1/32 ± 5/32 178,6 ± 4,0 

D 1/4 MIN. 3/8 MAX. 6,3 MIN. 9,' MAX. 

E 7 MAX. ]77,8 MAX. 

BASIC DIMS. ARE INCFIES 
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F©reed-air-~c~uled 
Industrial Triode 

Code: 3J/222E 

Ref.: 3J J222E 

The 3J~222E triode has been designed specifically for industrial 
heating applications and is capable of operation at frequencies up to 
100 Mc,'s. Design features give a high mutual conductance, resulting 
in high efficiency with the low grid dissipation and large safety factor 
which are desirable when the valve is operated under variable-load 
conditions. 

CATH QDE 

Thoriated-tungsten filament 
Filament voltage 8 ~- 2°0 8 y 5°; V 
Filament current !nominal) 125 A 
Maximum usable emission 36 24 A 
Filament cold resistance (nominal) 0.0085 S2 
It is recommended that some resistance or reactance should be 

introduced into the filament supply to limit the switch or surge 
current to about two and. a half times the normal working value. 
This impedance may be short circuited if desired as soon as the 
surge has decayed. 

PIRAN! TEST* 

It 12 A 
Vi range 0.12 to 0.15 V 
Approx. measuring time 60 min 

* See card supplied with individual valve for actual test figures. 

CHARACTERlST1CS 

Amplification factor at Va 2kV, I, 0.5A~ 16 
Mutual conductance {at V, 2kV, Vg —87V~ 60 mA; V 

DIRECT lNTERELECTRODE CAPACITANCES 
Grid to anode SO pF 
Grid to filament 80 pF 
Anode to filament 3 pF 

June 1977 31;222E-1 

!TT Components Group ~urape 
-" Standard Telephones and Cables limited 

Valve Product Division, Brixham Road, Paignton, Devon 
Telephone: Paignton 50762 (STD Code 0803). Telex: 42830 

~+ ~'~ ~~
COMPONENTS 
(d Ir,ternauonal 
Telephone and Telegraph 
Corporation. 
All rights reserved. 



COOLING REQUIREMENTS 
For air-cooling requirements see Figure 3. '" 

Maximum radiator core temperature 220 °C 
Maximum seal temperature 180 °C 
Forced-air-cooling of grid and filament,seals is required to limit their temperature to 

below the maximum permissible value of 180°C 

If ttie rate of air flow through the radiator is less than 350 ft3/min care should be taken to 
ensure that the maximum grid seal temperature is not exceeded especially at high operating 
frequencies. 

n

n

a

MECHANICAL DATA 
Dimensions As shown in Figure 4 
Net weight, approximately 18 Ib 8,2 kg 
Mounting position. Vertical, anode downwards 

Accessories 
The following approved items are supplied separately under the codes indicated: 
214—LVA-001A Filament connector, smaller 
214—LVA-0018 Filament connector, larger 
214—LVA-001C Grid connector 
GC11 Glass support tube 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITi'ON5 
Class C. Industrial Heating R.F. Oscillator 

Maximum Ratings 
Maximum anode voitage (peak value of 

direct voltage plus ripple) 7 kV 
Maximum direct anode current 6 A 
Maximum direct anode dissipation (continuous) 10 I«^J 
Maximum direct grid dissipation (continuous) 500 W 
Maximum direct grid current (Note 2) 1.4 A 
Maximum negative grid bias —1 500 V 
Maximum frequency for above ratings 

30 MHz 

Note 2.—This figure is given for guidance. Grid dissipation is absolute rating. 

Typical Operating Conditions 
Direct anode voltage 
Direct grid voltage 

6 
—bb0 

Direct anode current 5.6 
Peak r.f. grid voltage 930 
Direct grid current (Note 3) 750 (1 200) 
Grid dissipation (Note 3) 260 
Grid resistor 900 
Power input 33.6 
Output power (oscillator) 26 
Power into load at 85%transfer efficiency 21 

1 

kV 
V 
A 
V 

mA 
W 
f2 

kW 
kW 
kW 

Note 3.—Subject to wide variation dependent upon the impedance of the load circuit. 
The value of current shown in brackets is typical of off-load conditions and is 
given for guidance only: a practical figure is dependent upon compensatory 
devices in the grid circuit. 

1 
2 
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Fig. 1.—Anode Current and Grid Current versus Anode Voltage 
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F=ig. 2.—Grid Voita~e versus Anode Vo;tage 
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Fig. 3.—Cooling Requirements and Radiator Characteristics 
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n 
n 
n 

1 

E. DiA. 

D.DiA• 

C. DiA. 

B DiA. 

2 

A 

1_~  

K DiA. 
L.DiA. 

CONNEXIONS 

I. FILAMENT 
2. fILAMENT 
3. GRID 
4. ANODE 

DIM. MILLIMETRES INCHES DIM. MILLIMETRES INCHES 

A 311,2 MAX. 12} MAX. ) 

6 25,4 MAX. 1 MAX. K 169,9 t  1,6 6;} x ;~ 

C 31,8 f 0,4 1} -~ y~;- L 182,6 x  0,8 7Y; f ~ 

D 50,8 f 0;4 2 ~ ~ • M* 4,76 MIN.6,35 MAX. i } MIN. }MAX. 

E 88,9 L  0,4 3} ~ ; N 38,1 f 1,6 1} ± ~j;

F 19,0 f 1,6 ; f -,~s P 60,3 ~ 4,8 2} f -~ 

G 95,3 t  1,6 3; f -,L` Q 95,3 f 4,8 3} 

H 

NOTE: BASIC FIGURES ARE IN INCHES 

~ DENOTES: CONTACT LENGTH 
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vt'0 2' S~ r 
ter: d~L:. .J  4.~'_Y 

C~~e: C9Ca9 

GCtt Outline 

DIM INCHES MILLIMETRES 

A 8 MIN 8.3/8 MAX 2G3,2 MIN 212,7 MAX 

B 6.13/16 ± 1/32 173,6 ± 0,6 

C 5.25/32 ± 5/32 146,8 ± 4,0 

D 1/4 MIN 3/8 f,»AX 6,3 MIN 9,5 MAX 

E 7.3/4 MAX 196,9 MAX 

BASIC DIMENSIONS ARE INCHES 
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Water-COQied irrlustriai triodes 
PROVISIONAL DATA 

cOaes: 1a~12 
1~P13 
16P14 

These valves are intended for use in industrial heating equipment. Their fi laments are 
suitable for direct switching. Anode cooling is effected by an integral coil around the anode 
which obviates the need for a separate water jacket and provides efficient cooling with an 

economy in water consumption. The difference between the three types of valves is in the 

position and types of water connectors. 

CATHODE 

Directly heated thoriated tungsten 

Filament voltage 8.0 

{~5%) 

V 

'~ Filament current—nominal 2b•0 A 
Maximum usable emission 6.0 A 

CNARACTERtST1CS 

Amplification factor At Va = 5.0 kV 24 
Mutual conductance { la .— 400 mA 7.5 mAIV 

DIRECT fNTERELECTRODE CAPACITANCES 

Grid to anode 

Grid to filament 

Anode to filament 

MOUNTING POSITION 

Vertical—base upwards 

May 1964 

11.5 pF 

14.5 pF 
3.8 pF 

3 Rl167S 
3R%167c 
3 R/167 W 

—1 

~tarra~crra~ ~'ele~hatr¢~ acrd ~'a.~les ,Llrrri~~d 
COMPONENTS GROUP 

VALVE DIVISION, PAIGNTON, DEVON Tcl.: Paigncon 58685 Telex: 4251 
LONDON SALES OFFICE, FOOTSCRAY, SIDCUP, KPNT Tel.: Foocscray 3333 Telex: 21836 



3R1~67S 
3R%167E 
3R/167W 

PROVISIONAL DATA 

Codes: 16Pi2 
15P13 
15P14 

!~ 
i 

3 

CONTINUED 

MAi(IMUM RATINGS 

D.C. anode voltage (peak value of direct voltage plus ripple) 
Direct grid voltage 

Anode dissipation 
Operating frea,uency 

Limited by water connexion 

Limited by valve 

8.0 

—1.0 

3.0 

10 

40 

kV 

kV 

kW 

Mc/s 

Mc/s 

TYPICAL OPERATING CONDITIONS 

Anode voltage 5.0 6.0 kV 
Mean anode current 1.55 1.5 A 

`' 

Mean grid current 145 135 mA 
Bias voltage —250 —350 V 
Bias resistor 1.75 2.6 kS2 

Peak cathode current 5.0 6.0 A 
i ~ Peak anode current 5.0 5.0 A 

Peak grid current 1.0 1.0 A 

Anode dissipation 2.5 2.5 kW 
Grid dissipation 70 65 W 
Anode efficiency 69 72 

i Power output—oscillator 5.3 6.3 kW 
dower •output (at 85% transfer efficiency) 4.5 5.35 kW 

I~:OTES ON TYPICAL OPERATION 

IA 

iq 

The typical operating conditions given are for service as aClass Cself-oscillator and are 

calculated for an assumed d.c. anode voltage. Where conditions of service render the valve 

liable to excessive mains variation, poor regulation of supplies or power supplies with a high 
peak to mean ratio, care should be taken to see that the limiting values are not exceeded. 

Moy 1964 
3Rji67S 
3R/167E —2 
3R/167W 



w 

w 
w 

i~ 

~~, 

PROVISION,4L DATA 

Cogs: b ~ 
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CONTINUED 
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3~ji57s 
,i ii j m~dc 
3 ~/ 1 ~57~dV 

PROVISIONAL DATA 

Codes: 15P12 
15P13 
16P14 

CONTINUED 
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PROVISIONAL DF.T,~ 

Codes: t~P12 
16P13 
1bP14 

CONTINUED 

3RJ16~S 
3r~J67E 
3~iJ~67W 

600 
VL 613II =15 1~ O fG75 

■■ ■ ■■■, ■■~   O • S 

500 ■■11'~~■~\ V ~~G~~ ~~~ 

~.tea~■~. r~►. ■► 

300,  ~  ` 

~'j~~ 
200■ ~ ■~ u'  ~~~ ~-►~~■r~ 

■1:11■ 11 '~~ ~~ 

■H■~N 
■■ ■ ■■ ■ 

_~~N~ 
-2O~ 111 1 11 ■ ..a.... ■■■ ■■■w■■~~■~ifi ■ 

■111 ~111~ ~11~1 
■■ ■■ ~■■■■■~ ~~■■ii 

Ic • Bn 

bA 

-goo 

0 

June 19b5 

2 3 4 

ANODE VOLTAGE CkV) 

11~ 

5 

3A 

zA 

3RJ167S 
3RJ1b7E —5 

3RJ167W 



3R,J1b7S 
3R/1b7E 
3R/967W 

PROVISIONAL DATA I :. 
~+ ~~ ' 

WATER 
INPUT Q i

K OIA. 

~H DIA. 

~~~ ~~ 

Cede: 46~°9~ 

June 1965 

T DIA 

CONTINUED 

1bP12 Outline 

WATER 
OUTPUT 

V i 
OIM. INCHES MILLIMETRES 

A 3.150 MAX. 80,00 MAX. 

B 2 I /16 tUAX. S<<^,4 MAX. 

C 8 3/g h/..a X. 212 ~7 MAX. 

D 4 13/6q + I/I6 106, 8 + i,b 

E 2 I /2 + I/g2 63,5 +_ O,8 

F 4 9/ib MAX. 115,9 MAX. 

G ' 132 MIN. {S,O MW. 

H 0.312 ±0.005 7,94 ± 0,13 

J 1.890 t0.OIO 48,00± 0,25 

K 0.375 +0•COS 9,53 t 0,13 

L 2 3/4 HPPROX. 69,9 APPROX 

M I APPRCx. 25,4 AP PROX 

N 0.064 +0.005 1,63 + 0,13 

P I + 1/32 25,G ± 0,8 

0 
1 
/4 •{• 1/64 6,4 + 0,4 

R 3 3/p t 1/32 95,3 + 0,8 

5 3/q MAX.. 19,0 NJUC. 

T 5 /~ b APPROX 7,9 A.oPROX 

U 2 I /g APPIYJX. 54,0 APPROX 

BASIC DIMS. ARE NCHES 

9 

a 

3RJ167S~ 
3RJ1ti7E —b 

3RJ1b7W~ 



PROVISIONAL DATA 

Code: 1SP13 
CONTINUED 

3~i75"'S 
3 kj t 57'~ 
3R,~157M( 

i5P13 Gut;ine 

Pure 19~i5 

BASIC DIMS. ARE INCHES 

DIM. INCHES MILLIMETRES 

A 3.150 MAX. 80,00 MAX. 

B 2 11th MAX. 52, 4 MAX. 

C B 3/g M,AX. 212,7 MAX. 

D 413/64± 11l6 106,8 ± I,b 

E 2 1(2 ± 1/32 63,5 ±0,8 

F 4 4/16 MAX. 1159 MAX. 

G 19132 MIN. 15,0 MiN. 

H 0.312 ±C•005 7,94±0,13 

J i•840±0•O!O 48,OOf0,25 

K 0.375 ±0.005 9,.;3 ±0,13 

L 314 MAX. 19,0 MAX. 

M 1 314 AP~x. 44,a5aPPRox 
N 0.064 ~ O.OtY 1,63 fO,t3 

P 1 ± 1132 ~ 2 5,4 ±0,3 

Q 1 /4 ± 1164 5,4 t 0,4 

R 3 3/4 ± 1/32 95,3 ±0,8 

S ! APPROX 25,4 APP~X 

T 5/t5 APPROX 7~9 APPROX 

INTEGRAL WATER JACKET. 

CONNEXIONS 

ENOTS ~/4~ DIA. UNION NIPPLES 
REF No. B 1745 0 

ENOTS 1 Iq BSP UNION NUTS 
REF No. 817450 

3R/1675~ 
3RJ767E }-7 

3RJ167W J 
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3 R11 b7S 
3R/167E 
3R/167W 

PROVfS10NAL DATA 

Cade: 16~1~ 

CONTINUED 

~~~ 

J.P.GD.-

June 19b5 

Wk1•ER 
INF•UT 

16P14 Outline 

F —~ 

A DIA. 

T DIA. 
U CTS. 

WATER 
OUTPUT 

DIM. INCHES. MILLIMETRES 

A 3.150 MAX. SO,GO MAX. 

B 21/16 MAX. 5294 MAX. 

'C 8 3/® MAX. 212,7 .MAX. 

D 4 13"g,t± I/16 106,6 ±' 
Is6 

E 2 1 /2 ± 1/ 32 63,5 ± 0,8 

F 4 9116 MAX• 11599 MAX. 

G 19132 MIN. i590 MIN. 

H 0.312 ± 0.005 7994 t. 0 913 

J 1.890± G•O10 48,C0 } 0 925 

K 0.375 ± G•005 9,53 ± Oyl3 

L 2 1/6 ± i/9 540 t 3,2 

M I APPRCX 259 4 APPROX 

N O.064t 0.005 l,63 t 0 913 

+✓ i ± 1/34 25,4 t Oy8 

0 I /4 ± I/6q 6,4 ~ 0~4 

R 3 '1q t 1/32 4593 ± 0,8 

S 31q MAX. 1990 MAX 

T 5/16 APPROX 7,9 APPROX 

U 1 3/q NOM. 44945 NOM 

BASIC DIMS. ARE INCHES 

(c~ 1965 Standard Telephones &Cab: es Ltd. 
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STC 3R~187E 

SPECIAL VALVES 

Water-Cooled Industrial Triode 
with Integral Water Jacket 

Code: 3R/187E 

This valve is ele~tirically identical to 3J/187E but, for anode cooling, a helical copper tube 
has been fixed around the anode to obviate the need for a separate water jacket. This 
arrangement provides efficient cooling with economy in water consumption. 

CATHODE 

Thoriated tungsten filament 
Filament voltage 5 V 
Filament current, nominal 78 A 
Maximum usable emission 10 A 

It is recommended that some resistance or reactance be -introduced into the filament 
supply to limit the surge beak current to about two and a half times the normal r.m.s. 
working value. This impedance may be short-circuited if desired as soon as the surge has 
decayed. 

CH,aRACTERISTICS 

Amplification factor at Va =- 2kV; la = 0.25A 12 
Mutual conductance { at V, _ 2kV; Vg — —75V } 22 mA/V 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to anode 29 pF 
Grid to filament 54 pF 
Anode to filament 1.5 pF 

July 1967 3R~187E—t 

standard Telephones and Cables Limited 
.Valve Division, Brixham Road, Paignton, Devon 
Telephone: Paignton 56762 Telex: 4230 
London Sales Office, Telephone: 01-300 3333 Telex: 21836 
C O M P O N E N T S G R O U P 

i 



3R/187E STC - 
Code: 3R/187E 

CONTINUED 

COOLING RE6lUIREMENTS 

— For details of cooling requirements see Figure 3. 
It is impertant to otserve the correct connection of water inlet and outlet. 
Maximum '.enperature of outflowing water 70 °C 
Forced-air-cooling of the grid and filament seals is required to limit their temperature to 

-- below the maximum permi~+41e vaaue of 180°C. 
pan air flow of 50 ft3/min (1,42 m'/min) directed vertically downwards on to the seals is 

sufficient to meet these requirements. 

_ MECHANICAL DATA 

DimA~.sions As shown in Figure 4 
Mounting position Vrrtical, anode downwards 

Accessories 
_. The following apF~roved item;, ar a supplied separately under the codes indicated: 

214—LVA-001A Filament connector, smaller 
214—LVA-001B Filament connector, larger 
214—LVA-001C Grid connector 

MAXIMUM RATINGS AND TYPICAL OPERATING COIJDITIONS 
Class C. Industrial Heating R.F. Oscillator 

Maximum Ratings 

", Maximum direct anode voltage (peak value of 
direct voltage plus ripple) 5.5 6.5 kV 

Maximum direct anode current 2 2 A 
Maximum direct anode dissipation (continuous) 3 3 kW 

_ hlaaimum direct grid dissipation (continuous) 200 200 W 
Maximum direct grid current (Note 1) 500 500 mA 
Maximum negative grid bias —1 500 —1 500 V 
Maximum frequency for the above ratings 120 100 MHz 

Note 1.—This figure is given for guidance. Grid dissipation is absolute rating. 

Typical Operating Conditions 

Direct anode voltage 5 6 6.5 kV 
Direct grid voltage —560 —n5U —720 V 

,,,~ Direct anode current 1.6 1.5 1.8 A 
Peak r.f. grid voltage 760 890 970 V 
Direct grid current (Note 2) 100 (140) 130 (190) 150 (200) mA 
Grid dissipation (Note 2) 25 55 55 W 

_ Grid resistor 5.6 5 4.8 kS2 
Power input 8 9 11-7 kW 
Output power (oscillator) 5.4 6.9 8.9 kW 
Power into load at 85 per cent 

transfer efficiency 4.6 5.8 7.5 kW 

Note 2.—Subject to wide variation dependent upon the impedance of the load circuit. 
The values of current shown in brackets are typical of off-load conditions but 
are given for guidance only: practical figures are dependent upon compensatory 
devices in the grid circuit. 

July 1967 3R/187E 2 
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3R~187E 

Code: 3R/187E 
CONTINUED 

_ Class B. A.F. Power Amplifier or Modulator 
(for balanced two-valve operation) 

MAXIMUM RATINGS 

Maximum direct anode voltage b kV 
Maximum direct anode current 2 A 
Maximum direct anode dissipation (intermittent) 5 kW 
Maximum direct anode dissipation (continuous) 4 kW 

'— Maximum direct grid dissipation (continuous) 200 W 
Maximum direct grid voltage —1 500 V 

TYPICAL OPERATING CONDITIONS 

Direct anode voltage 5 kV 
Direct grid voltage —350 V 
Direct anode current (zero signal) 0.2 A 
Direct anode current (maximum signal) 1.9 A 
Load resistor, anode to anode 2.7 kS2 
Peak a.f. grid to grid voltage 1 040 V 
Grid drive power, approximately 85 W 
Direct grid current 80 mA 
Direct grid dissipation 14 W 
Output power 12 kW 

July 1967 3R/187E-3 



3R/187E STC 
Code: 3R/187E 

CONTINUED 

— Fig. 1.—Anode Current and Grid Current versus Anode Voltage 

AN
OD

E 
CU

RR
EN

T 
C

A
) 

14 

12 

10 

3Jl1806-2 

~~
~~ 

C~~ 
:° 

~E~ ~ 
i ~'~■~ 

200 ANODE VOITAGECkV) 

~ ~ 
~~ ~~~■ 

a /~.  :1  ~  ~ ,~~ 

I r 

_, 

4 

3 

a 
V 

W 2
OC 

i v, 
400 
300 
200 
100 

100 

Q 
0 

I 

C z 6 

~~

ANODE VOLTAGE (kY) 

July 1967 3 R/187E--4 



— ~ STC 3R/187E 

R 
t 

Code: 3R/187E 
CONTINUED 

Fig 2.—Constant Current Characteristics 
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3R/187E STC 
Code: 3R/187E 

CONTINUED 
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Fig. 3.—Cooling Characteristics 
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' STC 3R/187E 

Code: 3R/187E 
CONTINUED 

O 

L 

ALTERNATI 
NEATER 
MLETS 

D.DIA. 

MD1A 

GDU 

jfOTE-BASK FIGURES ARE IN INCHES 

Fig. 4.-3R/187E Outline 

t~NOTFaG►CONTACT LENGTH 

CONNEXIONS
l FILAMENT 
2 FILAMENT 

3 GRID 
4. ANODE 

r  ~  nOTEr 
ODNTACT MUST NOT BE 
MADE rr THESE Sl1RFACES 

114 BSP TO MATCH GARDE% 
STEM TYPE 5104 BOTH 
TOP 6 BOTTOM OF 
FLANGE 

4- U. DV1 F101..E5 EUUI- SPACED 
i POSITIONED AS SHOWN ON 

V PC.D 

PART PLAN 

NOTE- IN HIGH FREQUENCY CIRCUITS, CONTACT 2 
SHOULD BE USED IN THE RETURN PATH 
fOR CATHODE CURRENT. 

DIM. MILLIMETRES NCHES DIM MILLIMETRE INCHES 

A 2 2 7, 0 MAX. 815/16 MAX L 109,7 3 4,B 4 9132 3 3A6 
.D 31,8 ± 0,4 I I/4 ± 1/64 '~ 75,4 .~, 3,2 23(~+Ire 

C SO,B±0,4 2 ± 1/64 N 14.7 MN 6.4 MAX. ~/16MIN. 114 AMX 

D 88.940A 3112± 1/64 P 3,IMN. 4JS MAX. 1/B MIN. 3/16 MAX. 
E 4,8.+ Op 3/16 t 1/64 O 85,5 ± 3,2 3132±IIB 
F ' 15,9 ± 0,0 SIB ± 1/32 R 65,1 ±0~8 29116± 1132 

G 84,6 MAX. 31/A MAX. S 27,0±0,8 1 1/ly ± I/32 

H 65,1 MAX. 2~/I6MAX. U 6,5340,18 0.257±0.007 

J ISBtf3OP 61/~t 1/~ V 139,7p30,25 560030010 

K 1319±4~ S 31p~116 W 25,4 3: I,6 t ~' I/16 

Julr 1967 © 1967 Standard Telephones and CablesLlmited 3R/187E-7 



Water-Cooled Industrial Triode 
with Integral Water Jacket 

Code: 3R/2025 (Glass-metal envelope) 

This triode has been specially designed for industrial heating applications. Design features 
-~ give a high mutual conductance resulting in high efficiency with a low grid dissipation and 

large safety factor which are desirable when•the valve is operated under variable-load 
conditions. 

CATHODE 
Thoriated tungsten filament 
Filament voltage 5 f 5°/, V 
Filament current (nominal) 115 A 
Maximum usable emission 18 A 

-~ It is recommended that some resistance or reactance be introduced into the filament 
supply to limit the surge peak current to about two and a half times the normal r.m.s. 
working value. This impedance may be short circuited if desired as soon as the surge has 
decayed. 

For operation at high frequencies (above 30 MHz) it is recommended that the r.f. return 
"1 path to the cathode should make connection to the larger filament terminal. 

CHARACTERISTICS 
Amplification factor (at Va = 2kV, l a = 0.25A) 12 

-~ Mutual conductance (at Va = 2kV, Vg = —75V) 32 mA/V 

DIRECT INTERELECTRODE CAPACITANCES 
Grid to anode 30 pF 
Grid to filament 60 pF 
Anode to filament 1.5 pF 

~ COOLING RE(dUIREMENTS 
For water cooling requirements see Figure 1. 
Forced-air-cooling of grid and filament seals is required to limit their temperature to 

below the maximum permissible value of 180°C. An air flow of 50 ft3/min (1,42 m3/min) 
directed vertically downwards on to the seals is sufficient to meet these requirements. 
Note.—It is important to observe the correct connection of water inlet and outlet points. 

MECHANICAL DATA 
Dimensions As shown in outline drawing 

"1 Mounting position Vertical, anode upwards or downwards. 

Accessories 
The following approved items are supplied separately under the codes indicated: 
214-LVA-001A Filament connector, smaller 
214-LVA-001 B Filament connector, larger 
214-LVA-001C Grid connector 

November 1969 3R/2025-1 

ITT Components Group Europe 
Standard Telephones and Cables Limited 
Valve Division, Brixham Road, Paignton, Devon 

_ 
Telephone: Paignton 50762 (STD Code 0803) Telex: 42830 
London Sales Office, Telephone: 01-300 3333 Telex: 21836 

ITT 
COMPONENTS 
© 1989 International 
Telegraph and Telephone 
Corporation. 
All rights reserved 



3R/2025 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 
Class C. Industrial Heating R.F. Oscillator 

Maximum Ratings 
Maximum anode voltage (peak value of 

direct voltage plus ripple) 7 
Maximum direct anode current 3 
Maximum direct anode dissipation (continuous) 6 
Maximum direct grid dissipation (continuous) 280 
Maximum direct grid current (Note 1) 700 
Maximum negative grid bias —1 500 
Maximum frequency for above ratings 50 

Note 1.—This figure is given for guidance. Grid dissipation is absolute rating. 

kV 
A 

kW 
W 

mA 
V 

MHz 

Typical Operating Conditions 
Direct anode voltage 6 6.5 kV 
Direct grid voltage —670 —770 V 
Direct anode current 2.5 3 A 
Peak r.f. grid voltage 950 1 050 V 
Direct grid current (Note 2) 450 (650) 350 (500) mA 
Grid dissipation (Note 2) 140 115 W 
Grid resistor 1.5 2.2 kit 
Power input 15 19.5 kW 
Output power (oscillator) 11.5 14.1 kW 
Power into load at 85 per cent transfer efficiency 10 12 kW 

Note 2.—Subject to wide variation dependent upon the impedance of the load circuit. 
The values of current shown in brackets are typical of off-load conditions and are 
given for guidance only: practical figures are dependent upon compensatory 
devices in the grid circuit. 

Class B. A.F. Power Amplifier or Modulator 

(for balanced two-valve operation) 

Maximum Ratings 
Maximum direct 
Maximum direct 
Maximum direct 
Maximum direct 
Maximum direct 
Maximum direct 

anode voltage 
anode current 
anode dissipation (intermittent) 
anode dissipation (continuous) 
grid dissipation (continuous) 
grid volt::ge 

7 
3 
7 
6 

280 
1.5 

Typical Operating Conditions 
Direct anode voltage 
Direct grid voltage 

5 
— 350 

Direct anode current (zero signal) 0.5 
Direct anode current (maximum signal) 1.9 
Load resistor, anode-to-anode 2.7 
Peak a.f. grid to grid voltage 920 
Grid drive power, approximately 75 
Direct grid current 84 
Direct grid dissipation 7.6 
Output power 12 

October 1969 

kV 
A 

kW 
kW 
W 
kV 

kV 
V 
A 
A 

kit 
V 

W 
mA 
W 

kW 
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3R!2025 

Fig. 1 
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3R/2025 

~. 

3R/2025 Outline 

CONNEXIONS 

1. FILAMENT 
2. FILAMENT 
3. GRID 
4. ANODE 

S DENOTES:- CONTACT 
LENGTH 

4-U.DIA HOLES EOUI-SPACED 
8 POSITIONED AS SHOWN 
ON V.P.C.D. 

WATER OUTLET 

S.CRS. 
~+~ 

D DIA. 

H. DIA. 

G. DIA. _~„ 

NOTE 
IN HIGH FREQUENCY CIRCUITS 
CONTACT 2 SHOULD BE USED 
IN THE RETURN PATH FOR 
CATHODE CURRENT. 

NOTE 

CONTACT 
MUST NOT BE 
MADE TO M 
THESE 
SURFACES 

E1 F 

, 

I } 

K 

'/ BSP TO MATCH 
BARDEX STEM TYPE 
S104 BOTH TOP & 
BOTTOM OF FLANGE 

ALTERNATIVE WATER 
OUTLET 

NOTE:- BASIC FIGURES ARE INCHES 

O 

A 

DIM. MILLIMETRES INCHES DIM. MILLIMETRES INCHES 

A 242,9 MAX. 9.9/16 MAX. L 107,2 ± 4,8 4.7/32 ± 3/16 

B 31,8 ± 0,4 1.114 ± 1/64 M 73,8 ± 3,2 2.29/32 ± 1/8 

C 50,6 ± 0,4 2 ± 1/64 N 4,7 MIN. 6,4 MAX. 3/16 MIN. 1/4 MAX. 

D 88,9 ± C,4 3.1!2 ± 1/64 P 3,1 MIN. 4,8 MAX. 1/8 MIN. 3/16 MAX. 

E 4,6 +' O,d 3/16 ± 1164 O 105,6 ± 2,4 4.5/32 ± 3/32 

F 15,9 + C,8 5/8 + 1/32 R 65,1 ± 0,8 2.9116 ± 1/32 

G 82,6 MAX. 3.1/4 MAX. S 27,0 ± 0,8 1.1!16 ±1/32 
H 65,1 MAX. 2.9!16 41AX. U 6,53 ± 0,18 0.257 ±0.007 

~ J 158,8 ± .0,8 6.1/4 ± 1/32 V 139,70 ± 0,25 5.500 ± 0.010 

K 130,2 ± 4,8 5.1/8 ± 3/16 YJ 25.4 ± 1,6 1 ± 1/16 

r... 

L i
L~ 

October 1969 3R/202S-b 



INDUSTRIAL TRIODE 
Water-cooled 3R/2225 

The 3R/2225 has an integral water jacket and is intended primarily for r.f. 
heating applications. 

MAXIMUM RATINGS 

Anode voltage (peak value of direct voltage plus ripple) 7,0 kV 
Direct anode current 6,0 A 

Anode dissipation, continuous 10 kW 
Grid dissipation, continuous 500 W 
Grid current (Note 1 ) 1 ,4 A 

Direct negative grid voltage -1 500 V 
Maximum frequency for above ratings 30 MHz 

Note 1. This figure is given for guidance, Grid dissipation is absolute 
rating. 

TYPICAL OPERATING CONDITIONS. 
Class C, Industrial Heating R.F. Oscillator 

Filament voltage B4OV ± 5~ 
Filament current, nominal 125 A 
Direct anode voltage 6,0 kV 

Direct grid voltage -660 U 
Direct anode current 5,6 A 
Peak r.f, grid voltage 930 V 
Direct grid current (Note 2) 75n (1 200) mA 
Anode dissipation. ',6 kW 
Grid dissipation (Note 2) 260 W 
Grid resistor 90D S~ 
Power output 26 kW 
Fower output, less drive 25 kW 
Power into load at 85~ transfer efficiency 21 kW 

No~:e 2. Subject to wide variation dependent upon the impedaece of tite load 
circuit. The value of current shown in brackets is typical ❑f off-
load conditions and is given fnr guidance only: a practical figure 
is dependent upon compensatory devices in the grid circuit. 

December 1970 

ITT Components Group Europe 

Standard Telephones and Cables Limited 

Valve Product Division, Brixham Road, Paignton, Devon 
Telephone: Paignton 50762 (STD Code 0803) Telex: 42830 

IST 
COMPONENTS 
J International 
Telephone and Telegraph 
Corporation. 
Ali ng hts reserved. 



3R/2225 

CATHODE 

Thoriated tungsten filament 
Maximum usable emission 
Cold filament resistance 

36 
0,0045 

A 

It is recommender) that some resistance or reactance be introduced into the 
filament supply to limit the surge current to about two and a half times the 
normal r.m.s. working value. This impedance may be short-circuited as soon 
as the surge has decayed, 

Far tube operation at frequencies above 30MHz, it is recommended that the 

r.f. path to the cathode makes connection to the large filament terminal. 

CHARACTERISTICS 

Amplification factor (at Va = 2kV Ia 0,5A) 

Mutual conductance (at Va = 2kV Vg -B7V) 

DIRECT INTERELECTRODE CAPACITANCES 

12 
60 mA/V 

Grid to anode 56 

Grid to filament 100 

Anode to filament 3,0 

COOLING 

The anode must be cooled by an adequate water flow (see Figures 3 
is essential that the water enters the water jacket at its lowest 
relation to the attitude of the tube when mounted. Forced-air 
grid and filament seals is required to limit their temperature 
maximum permissible value of 180°C. An air flow of 50 ft3/min 

directed vertically downwards on to the seals from a 4 inch (10 
orifice .~~ sufficient for operation at frequencies up tc 3GMHz. 

pF 

pF 

pF 

and ~1), It 
point in 

cooling of the 

to below the 

(1 , 4~ m 3/min ) 

cm) 
A t 

frequencies, additional cooling of the grid peal may be required. 

MECHANICAL DATA 

Dimensions 
Mounting position 

Weight of tube 

Accessories 

diameter 
hiyhc~ 

As shown in oucli.ne drawing included 

Vertical, anode upwards or downwards 
7,5 lb (3,4 kg) 

Filament and grid connectors, which are supplied as 

separate items, are available under following codes: 
CN-1 A 
CN-1 B 
CN_1C 

Filament connector, small 

Filament connector, large 
Grid connector 

~'~ 

2. 



3R/22Z5 

Fig, 1 , Constant Voltage Characteristic 
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3R/2225 

Fig. 2. Constant Current Characteristic 
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3R/2225 

Fig. 3. Cooling Water Requirement for Outlet 

Water Temperature of 60°C 
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3R/2225 

Fig. 4. Water Coil Characteristic 

Ib/in2

kg/cm2
0,5 - 

a 

m 0; 25 

0 

8 

7 

P340 

i 
0 

t

0,5 1,0 1,5 2 0 2 5 3,0 3 5gal/min 

2 4 6 8 10 12 14 161/min 

Water flQ~;v 

6 



3R/222S 

Fig. 5. 3R/2225 Outline 

A 

i 
G 

H 

E 
dia. 

  D 
dia. 

~C 
dia. 

_B 
dia+ 

 r a 

K 

~— %~\ ~~.<<~ - 

c~? 

3/8 in. BSP 
water unions. 

Water must enter cooler 
at lowest point 

  M 
dia. 

  P 
dia. 

Q 
dia. 

4 holes of R dia equi—
spaced on Q d is 

DIM. MILLIMETRES. INCHES. 
A 343.00 max. 13,500 max. 
B 25,4 max. 1.000 max. ! 

C 31,7 ±0,4 •1 250 ±,015 

2,000 ±,015n'
~ 

~ D 50,8 ± 0,4 

E 88,9 ± 0,4 3,500 ±,015 
F 38,1 ± 1,6 ~ 1,500 ±.062 
G 60,3 ±~;~8 2,375 ±,187 

3.750 ±,i~87~ 

0,250 max. 

H 45,3 ±4,8 

J 6,4 max. 

. K 146,05 max. 5,750 max. , 
L 3,2 ±0,13 0,1 25 ±,005 
M 93,65 max. 3,687 max. ' 
N 101,6 max. 4.000 max. 

P 133,3 ±0,8 5,25C -*,031 
4,E87 ±,005~~ Q _ 1 1 9,05±0,13 

~-R 6,75±0,13 0,266 ±,005 
metric dimensions are derived 
from original inch dimensions 

7. 



- ~ STC 3R/252E 

SPECIAL VALVES 

Water-Cooled Industrial Triode 

with Integral Water )acicet 

Code: 3R/252E 

— f 
The 3R!252E has been designed specifically for industrial heating applications and is 

capable of oper;.tion at frequencies up to 100 Mc/s. Design features give a high mutual 
conductance, resulting in high efficiency with the lovo grid dissipation and large safety factor 
which are desirable when the valve is operated under variable-load conditions. 

— This valve has identical electrical characteristics to those of the type 3Q/252E water-
cooled valva which is used with a separate water jacket. 

c 

CATHODE 

Thori~tcd tungstei f.lament 

Filament voltage 

"Filament cu •rent, nominal 
Maximum usable emission 

8 ' 2% 

3~ 

81 5% V 

125 A 

24 A 

`It is recommended that some resistance or react..no, be introduced into the filament 
supply to limit the surge peak current to about two and a half times the normal r.m.s. 
working value. This impedance may be short•circuited as soon as the surge has decayed. 

PIRANI TESTf 

Filament current 12 A 

Filament voltage range 0.13 to 014 V 

Measu-ing time, approx. 60 min 

See card supplied with individual valve for actual test figures. 

CHARACTERIST{CS 

Amplification factor at Va == 4kV, I, — 1A 
Mutual conductance {at Va = 4kV, Vg — 75V } 

24 

60 mA/V 

DIRECT INTERELECTRODE CAPACITANCC:S 

Grid to anode 30 pF 

Grid to filament 80 pF 

Anode to filament 1.8 pF 

November 1565 3R/252E—t 

standard Telephones and Cables Limited 
Valve Division, Brixham Road, Paignton, Devon 
Telephone: Paignton 58685 Telex: 4230 
London Sales Office, Telephone: Footscray 3333 Telex: 21836 

C O M ~' O N E N T S G R O U P 



.3R~252E 
~~~ 

Code: 3RJ252E 

CONTINUED 

COO!_ING RE6IUIRENlENTS 
It is important to observe the correct connection of water inlet and outlet. 

Water flow required for full anode dissipation 3 gal/min 13 I/min 

V~ater pressure 13 Ib/in'- 0,8 kgjcrn2

— Maximum temperature of df~tflowirg water 70 °C 

Forced-air-cooling of the grid and filament seals is required to limit their temperature 

to below the maximum permissible value of 180"C. 
An air-flow of 50 fta/min (1,42 m'/min) directed vertically downwards on to the seals is 

"~ sufficient to meet these requirements. 

MECHANICAL DATA 
Dimensions As shown in outline drawing 

Mounting position Vertical, anode downwards 

MA;(;MUM RATINGS AND TYPICAL OPERATING CONDITIONS 
_, RADIU FREAUENCY 

Clas C. Industrial Heating Oscillator 

Maximum Ratings 
Maximum anode voltage (peak value of 

_. 

— 

direct voltage plus ripple) 
Maximum direct anode current 
Maximum direct anode dissipation (continuous) 
f`laximum direct er?d dissipation (continuous) 

Maximum frequency for above ratings 

Maximum negative gnd bias 

13 
6 

24 
500 

50 

1 500 

kV 
A 

kW 
W 

Mc;s 

V 

T~•picaf Operating Conditions 
Direct anode voltage 12 kV 
Direct grid voltage 680 V 
Direct anode current 5 A 
Peak r.f. grid voltage 990 V 

*Direct grid current 800 mA 

*Grid dissipation ~ 275 W 

Power output 48 kW 

Efficiency 80 °~ 0 

*Subject to wide variation dependen~: upon the impedance of the load circuit. 

November 1965 3R/252E-2 
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3R~252E 

Code: 3R~252E 

CONTINUED 

3R/252E Outline 

C.DIA. 

HATER INLET 

4-V. DIA HOLES 
EQUI-SPACED 
OH W, P, C,D, 

ROTHERHAM~S ~~ B.S.P. NUT 
AND NIPPLE, 

CONTACT ELECTRODE

I FILAMENT 
2 FILAMENT 
3 GRID 
4 ANODE 

DIFI 

A 

MILLIMETRES 

344.SMAX 

INCHES DIM MILLIMETRES INCHES 

13 /I6MAX. M 38,1±{,6 II/Z+ I/ Ig

S C3,9 ¢ 0.4 3 112 ± 1/64 N 60,3 * 4,8 2 3/8 t x/16 
C 50,8±0.4 2 ± I/64 P 95,3±4,8 3 3/4 f 3/I6 
D 31, 8 ~' 0,4 I I/4± I/64 R 123,8± I,6 47/B* 1116 
E 25,4 MAK 1 MAX. S 4,9 ± 0.4 5/ 16± [64 
f 155.6 ± 0,8 6 1/8 ± 1/32 T 4,7 MIN. 6,4 MhX. 3/I6MIN. 114 MAX. 
G 101, 6 MAX. 4 MAX. U 153,2 MAX, 6 1/32 MAX 
H 96.8+0,8 313/i6± I/32 4 7,941 0.18 0.312 0.OJ7 
J 114, 3 MAX. 4 1/2 r ;~. M 139,70 * 0,25 5•SOOt 0. 010 
K . 79,4 p;AX, 3 1/8 MAX. #DENOTES- CONTACT LENGTH. 

ARE INCHES. L 104.8 MAX. 4 i/g MAX. NOTE- HASIC FIGURES 

n 1965 Standard Telephones &Cables Ltd. 
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INDUSTRIAL TRIODE 
Water-cooled 3R/262E 

The 3R/262E has an integral water jacket and is intended primarily for r.f, 

heating applications. 

MAXIMUM RATINGS 

Anode voltage (peak value of direct voltage plus ripple) 7,0 kV 

Direct anode current 10 A 

Anode dissipation, continuous 24 kW 

Grid dissipation, continuous 1 ,0 kW 

Direct negative grid voltage -1 500 V 
Maximum frequency for above ratings 30 MHz 

TYPICAL OPERATING CONDITIONS 

Class C. Industrial Heating R.F. Oscillator 

Filament voltage B4OV °± 5% B4OV ± 5% 

Filament current, nominal 300 300 A 

Direct anode voltage 6,0 6,5 kV 

Direct grid voltage -850 -925 V 

Direct anode current 9,0 9,9 A 

Peak r.f, grid voltage 1 270 1 375 V 
Direct grid current (Note 1 } 1 ,37 (2,0) 1 ,37 ("_',O) A 

Anode dissipation 13 15,5 kW 

Grid dissipation (Note 1 ) 59O 630 W 

Grid resistor 620 680 SZ 

Power output 41 48 kW 
Power output, less drive 39 46 kW 

Power into load at 85o transfer efficiency 33 39 kW 

Note 1 , Subject to wide variation dependent upon impedance of load circuit. 
Value of current shown in brackets is typical of off-load conditions 
and is given for guidance ❑riiy: a practical figure is dependent 
upon compensatory devices in the grid circuit. 

December 1970 

!TT Components Group Europe 
Standard Telephones and Cables Limited 
Valve Product Division, Brixham Road, Paignton, Devon 
Telephone: Paignton 50762 (STD Code 08031. Telex: 42830 

GOIVIPONENTS 
(cs Interna0onal 
Telephone and Telegraph 
Corporation. 
All rig his reserved. 



3R/262E 

TYPICAL OPERATING CONDITIONS (continued) 

Class AB1., AB2. A,F. Amplifier — (2 tubes) 

Class AB1 Class AB2 

Filament voltage B4OV ± 5% B4OV ± 5°~ 

Filament current., nominal 300 300 A 

Direct anode voltage 6,5 7,0 kV 

Direct anode current 2 x 3,2 2 x 5,8 A 

Grid bias —540 —550 V 

Grid voltage swing, peak—to—peak 1 04G 1 420 V 

Anode—to—anode load 1 ,8 1 ,3 k5~ 

Anode dissipation 2 x 10 2 x 13 kW 

Power input 42 80 kW 

Power output 22 54 kW 

Grid current 190 mA 

Drive power (Note 2) 2 -x 135 W 

Bias power loss 2 x 104 W 

Grid dissipation 2 x 31 W 

Note 2. Figures given do not include all circuit losses. 

CATHODE 

Thoriated tungsten filament 

Maximum usable emission 60 A 

Cold filament resistance 0,0034 Sl 

It is recommended that some resistance or reactance be introduced into the 

filament suppl~~ to limit the surge current to about two and a half times the 

normal r.m,s, working value. This impedance may be short--circuited if 

desirEd as soon as the surge has decayed. 

For tube operation at frequencies above 30MHz, it is recommended that the 

r.f. return path to the ca~hode be capacitively coupled to both filament 

terminals. 

CHARACTERISTICS 

Amplification factor (at Va = 4,5kV ~ la 4P.) 

Mutual conductance (at Va = 2,OkV 'v"
g 
= —87V) 

DIRECT INTERELECTRODE CAPACITANCES 

12 
60 mA/V 

Grid to anode ~6 pF 

Grid to filament ~06 pF 

Anode to filament 6,0 pF 

2. 



3R/262E 

COOLING 

The anode must be coaled by an 
It is essential -that the water 
in relation to the attitude of 

adequate water flow. (See Figures 3 ar;d 4). 
enters the water jacket at its lowest point 
the tube when mounted. 

Forced air cooling of the grid and filament seals is required to 
temperature to below the maximum permissible value of 180°C. An 
50 ft3/min (1 ,42 m3/min) directed vertically downwards on to the 
a 4 inch (10 cm) diameter orifice is sufficient for operation at 

limit their 
air flow of 
seals from 

frequencies 
up to 30 MHz. At higher frequencies, additional cooling of the grid sea? 
may be required. 

MECHANICAL DATA 

Dimensions 
Mounting position 
Weight of tube 
Accessories 

As shown in outline drawings included 
Vertical, anode upwards or downwards 
12,6 lb (5,7 kg) 
Filament and grid connectors, which are supplied as 
separate items, are available under following codes: 
CN-2A Filament connector ring, smaller 
CN-2B Filament connEctor ring, larger 
CN-2C Grid connector ring 

3. 



3R/262E 
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3R/262E 

Fig. 2. Constant Current Characteristics 
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3R/262E 

Fig, 3. Cooling Water Requirement for Outlet Water 
Temperature of 60°C 
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3R/262E 

Fig. 4. Water Coil Characteristic 
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3R/262E Outline 

-®-- B d i a 

{~ 

5 holes of U dia. spaced as shown 
on T p.c.d. t,~. 
porn. tol. 0,010 in. dia. datum 
dia. V 

e. 

C dia 
Ddia 

datum 
face 

J 

F 

two 3'8 BS P 
water unions. 
water must 
enter cooler 
at lowest 
~~Olnt 

E dia 

cSim. rniilim¢tres inches 

A 370,08 max. 14,57 max. 

B 77,85 + 0,25 3,065 + ,010 

C 100,08+ 0,2 S 3,940 -!- ,O 10 

p ! 14,83 + 0,25 4,521 ~- ,G t0 

E 94,0 max. 3,70 mox. 

F 33,27 ~- 1,52 1,31 + ,O6 

ii 157,23 i- 9,65 6,19 + ,38 

J 126;24•F~ 4,83 4,97 + ,19 

K 88,14 + 2,29 3, d7 -~• , 09' 

L 
4,57 min. 

7,87 max. 

,IH min. 

,31 mox. 

M 
6,35 min. 

9,65 max. 

,?~ rnin. 

,38 max. 

F' 6,35+ 0,3Q ,25 -}- ,OIS 

Q 203,2 mox. 8,00 max. 

F ~ 65,02 max. 2,56 max. 

T 146,05 t.p. 5,750 t.p. 

U 9,53+ 0,18 ,375 + ,007 

V 177,9 t 0,76 7,00 + ,030 

1'~l 46,48 t.p. 1,~3 t.p. 

X 24,13 t•p. .95 t. p. 

Y 69 j09 t.p. 2,72 t.p. 

Z Q 6,x:8 t.p. 1,83 t.N. 

* denotes contact length 

metric dimansions are derived 
from original inch dimensions 

unions posn. tol. 0,10 in. dia. 
datum T p.c.d. 
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Water-Cooled Industrial Triode 
wit6~ Integral Water Jacket 

Code: 3R/280E 

The 3R/280E is designed primarily for induction heating applications. Design features give 
a high mutual conductance resulting in high efficiency with the low grid dissipation and 
large safety factor which are desirable when the valve is operated under variable-load 
conditions. 

— CATHODE 

Thoriated tungsten filament 
Filament voltage 8 ( i_5%) V 
Filament cr rrent, nominal (Note 1) 300 A 
Maximum usable emissix 60 A 

NOTE 1.--I. is recommended that some resistance or reactance be introduced into the 
filament supply to limit the surge peak current to about two and a half times 
tie normal r.m.s. working value. This impedance may be short-circuited as 
soo-~ as the surge has decayed. 

CHARACTERISTICS 

Amplification facto'' 
Mutual conductance 

24 
75 mA/V 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to anode 50 pF 
_ Grid to filament 110 pF 

Anode ~o filament 2 pF 

MECHl~NICAL DATA 

_ Dimensions As sho•Nr in Figure 2 Connecticn detail} 

Mounting position Vertical, anode dev.~nwards 
Filament and grid connector rings are available sepira'ely under the fallowing codes: 

CN-2A Filament connector, smaller 
CN-2B Filament connector, larger 
CN-2C Grid connector 

May 1967 3R/280E-1 

Stendaro Telephones end CahlEs Limited 
Valve Division, Brixriam Road, Paignton, Devon 

— Telephone: Paignton 50762 Telex: 4230 
London Sales O`t'ice, Telephone: Foetscray 3333 Telex: 21836 
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3R1280E STC 
Code: 3R;280E 

CONTINUED 

_ COOLINV RE6lUIREMENTS 

The anode must be cooled by an adequate water flow through the integral water jacket. 
It is important to ensure that the water inlet and outlet connections to the water jacket 
are correct. 

— Forced-air-cooling of the grid and filament seals is required to limit their temperature to 
below the maximum permissible value of 180 C: an air flow of 50 ft'/min (1,42 m'/min) 
directed vertically downwards on to the seals from a 4-inch (10cm) diameter orifice is 
sufficient for normal operation. 

TYPICAL OPERATING CONDITIONS 

CLASS C. INDUSTRIAL HEATING OSCILLATOR 

— Maximum Ratings 

Maximum direct anode voltage (peak value of direct 

voltage plus ripple) 13 kV 

Maximum direct anode current 10 A 
.~ Maximum direct anode dissipation (continuous) 30 kW 

Mzximum direct grid dissipation (continuous) 1 kW 
Maximum negative grid bias 1.5 kV 
Maximl.m frequency for above ratings 10 MHz 

Typical Operating Conditions 

Direct anode volt~;;e 8.5 10 12 kV 
Direct grid voltage -610 -670 - 760 V 

~, Direct anode current 10 10 10 A 
Peak r.f. grid voltage 1 060 1 120 1 210 V 

Direct grid current /Note 2) 1.4 1.37 1.31 A 
Grid resistor 435 490 575 S2 
Grid dissipation (Noce :!) 600 600 600 W 
Anode dissipation 24 26 29 kW 
Power input 85 100 120 kW 
Power output (oscillator) 6t 74 91 kW 

,_ Power into load at 85~o transfer efficient+ 52 63 77.5 kW 

NOTE 2.—Subject to wide variation dependent upon the impedance ~f the Toad circuit. 

3 R/280E-2 Mny 1967 3 R/280E-2 Mny 1967 
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STiC 3R~28CE 

Code: 3R/280E 
CONTINUED 
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_ 3R;2s0E STC 
Code: 3R!28OE 

CONTINUED 
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• STC 3R280E 

Code: 3Ri280E 
CONTINUED 

Fig. 3.-3R/28OE Outline 

-_-Daa-
,.~_C DIAL 

B DIA. 

1 L•i 
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w 
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t 
WATER IN 

E DIA. 

IS° 
i .P. 

1'. 
T.

45° 
T.P. 

G. DIA, 

U T. P 

DIM. MILLIMETRES INCHES 
A 410 MAX. 16.125 MAX. 
B 77 85 x 0,25 3.065 x 0.010 
C 100.08: s0 25 3.940 a 0.010 
D 114 83 : 0 25 4.521 x 0.010 
E 107 MAX 4.200 MAX. 
F 171,5 6 6.750 0.062 
G 177,80 r 0,8 7.000 < 0.030 
H 206,4 x 10,2 8.125 x 0.400 
J 178,6 x 5~F 7.031 x 0.220 
N 145,3 x 3,2 5,720 x 0.125 

L 
4,A MIN. 0.187 MIN. 
7,9 MAX. 0.313 MAX. 

M 
6,4 MIN. 0.250 MIN. 

9,5 MAX. 0.375 MAX. 
N 9,53 x 0,18 0.375 x 0.007 
P 3,18 x 0,25 0.125 x 0.010 
Q 190,50: 2,4 7.500 x 0.094 
R 22'23 T.P. 0.875 T.P. 
S 12 70 T.P. 0.500 T.P. 
T 19,05: 0,3 0.750 x 0.030 
U 72,12 T.P. 2.840 T.P. 
V 146,05 : T.P. 5.750 T.P. 

TOLERANCES TC DS 308. 1964 

BASIC DIMENSIONS ARE INCHES 

• DENOTES: CONTACTLENCTH 

2 -~i' D.S.P. 
ROTHERHAM'S 
STANDARD UNIONS 
(TO SUIT ~¢• NOfd. EXT. UTA. PIPE1 
POSN. TOL. .020• DIA. 
DATUM: DIA. G 

S T.P. 

S -HOLES N DIA. 
SPACED AS SHOWN 
ON V P.C.D. T.P. 
POSN.TOL..U10• DIA. 
DATUM: DIA. G. 
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MAGNETICALLY —BEAMED INDUSTRIAL TRIODE 

Code: 3RM; 215G 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

DESCRIPTION 

This new device employs the field of a permanent magnet to guide the 
electron flow from cathode to anode. 

A controlling electrode, designated 'gate' , replaces the conventional 
wound grid with its attendant problems of emission and distortion. The 
gate, which is of solid and robust construction, is used to modulate the 
flow of electrons, and is positioned so that very few electrons are 
intercepted by it. 

As the gate dissipation is negligible, the gain of the tube is very high 
(approximately 30dB), and the driving power required for full output is 
low compared with that for a conventional triode. .However, the drive 
voltage is as high as with a conventional triode, ensuring as good a 
rejection of spurious drive signals. 

The relatively high impedance of the gate circuit allows the use of 
additional components of moderate power ratings for power control or 
switching in this circuit. 

The tube may be used with advantage in r.f, amplifiers, oscillators and 
r.f. heating applications. The efficiency is good at low anode voltage as 
well as at higher levels. 

Nov=_tuber 1969 3RM/2156-1 
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Standard Telephones and Cables Limited 
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3RM/215G 

A particular feature of the tube when used for r.f, heating is its ability 
to withstand interruption of oscillation resulting from circuit or loading 

faults; this is because the anode dissipation at full h.t. and zero bias 
is well within the tube rating at anode voltages up to 4kV, 

High efficiency operation at low anode voltage is obtained because of the 
low anode bottoming potential, whilst the overall efficiency of the tube 
is enhanced by the lower heating power associated with the matrix type 
cathode, 

The construction of the whole tube is very robust and the breakage and 
distortion hazards encountered in high temperature filamentary emitters 
are eliminated. 

Anode cooling is effected by means of a newly developed integral, low 
pressure drop, transverse flow water jacket. Base cooling is not required 
at operating frequencies below 1MHz. 

CATHODE 

Indirectly heated, matrix type 

HEATER 

Heater voltage 
Heater current 

CHARACTERISTICS 

12,5 V 
12 A 

Amplification factor 42 

Mutual conductance 40 mA/V 

DIRECT INTERELECTRODE CAPACITANCES 

Gate to anode 55 pF 
Gate to cathode 63 pF 
Anode to cathode (gate earthed) 6,B pF 

MECHANICAL DATA 

Dimensions ~ As shown in Figure 4 
Connection detail 
Magnet A recommended permanent magnet, the outline of 

which is shown in Figure 4 can be supplied as an 
additional accessory, 

Mounting position Unrestricted 
Weight of valve, approx, 10 lb 7 oz 4,75 kg 

COOLING REQUIREMENTS 

For an anode dissipation of 10kW, a water flow of 1,5 gal/min 
(6,8 1/min) is required, No other cooling is required at operating 
frequencies below 7MHz. At higher frequencies forced-air cooling of 

the seals may be necessary to keep their temperatures within the 
maximum rating of 220°C, 

r 
r 
r 
r 
r 
r 

r 
r 
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3RM/215G 

LIMIT RATINGS P,ND TYPICAL OPERATING CONDITIONS 

CLASS C. INDUSTRIAL HEATING OSCILLATOR 

Limit Ratings 
-. Maximum direct anode voltage 

(peak value of direct voltage plus ripple) 
Maximum direct anode voltage for fail-safe 
if oscillation ceases 
Maximum peak cathode currant 
Maximum direct anode current 
Maximum direct anode dissipation (continuous) 
Maximum direct gate voltage 
Maximum frequency for above ratings 

6,5 kV 

4 kV 
24 A 
5,5 A 
8 kW 

-750 V 
10 MHz 

Typical Operating Conditions (Measured in induction heating generator) 
Direct anode voltages 2,5 3,0 4,0 5,0 6,0 6,0 kV 
Direct gate voltage -470 -440 -445 -415 -520 -500 V 
Direct anode current 4,49 5,02 5,15 5,25 5,2 2,7 A 

~ Peak r.f, gate voltage 1007 1 004 987 947 1 107 870 V 
Direct gate current 
on load 90 85 86 80 100 16 mA 
off load 170 16D 160 150 180 30 mA 

... Gate bias resistor 5,2 5,2 5,2 5,2 5,2 33 k5Z 
Gate dissipation 48,5 48 46,5 42,5 58,7 6 W 
Power input 11 ,2 15 20,6 26,25 31,2 16,2 kW 
Anode dissipation 4,1 5,30 6,3 7,25 8,0 3,2 kW 
Power output 
(oscillator) 7,1 9,7 14,3 19,0 23,2 13 kW 
Power into load at 90°~ 
transfer efficiency 6,4 8,75 12,9 17,1 20,9 11 ,7 kW 

,..., • In the event of cessation of oscillation the valve remains within 
Pa limit at Ug = 0, Va ~ 4kV. 

... 

November 1969 3RM/215G-3 



3RM/215G 

Fig. 1, Typical Anode Current and Gate Current versus Anode Voltage 
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fig. 2. Typical Constant Current Characteristics 
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Fig. 3, Typical Anode Current versus Gate Voltage 
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Fig. 4. Tube Outline 
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dim. m m. ins. 

A 117, 5 max. 4.625 max. 

B 162 max. 6 3/8 max. 

C 273 max. 103/4 max. 

D 177,8 ± 0,8 7 ± 132 
E 81 approx. 33 16 approx. 

F 7,94 5~i6 

G 16 approx. 5~8 approx. 

H 45,72 ± 0,8 1.80 ± 0.03 

J 43 max. 11116 max. 

K 76 approx. 3 approx. 

L 25,4 approx. 1 approx. 

M 18, 7 ± 0,4 0.736± 0.015 
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Fig. 5. Magnet Outline 

dim m m ins 

A 196,9± 0,8 73/4 +1/ 32 

B 230 approx. 9 approx. 

C 38 max. 11/2 max. 

D 19 approx. 3/4 approx. 

E 57 approx. 2 1/4 approx. 

F 238 approx. 9 3/gapprox. 

G 48 approx. 1 7/g approx. 

H 13,5 ± 0,4 17/ 32 ± 1/ 64 
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PROVISIONAL DATA 

R.F. POI~JER TRIODE 3Z/340G 

This vapour-cooled triode is designed for use as an r,#', power amplifier or 
oscillator and is suitable for cathode drive operation. 

MAXIMUM RATINGS 

Direct anode voltage (No+.e 1 ) 

Direct anode current 
Anode dissipation 
Grid dissipat~_on 
Maximum operating frequency for above ratings 

14 kV 
18 A 

125 kW 
,2,75 kW 
27 MHz 

Note 1, For Class C anode modulated operation (100 carrier modulations the 
maximum anode voltage is 12kV. 

TYPICAL OPERATING CONDITIDNS 
Class C. R.F. Power Amplifier or Oscillator 

Filament voltage, per filament section 9,6 V 
Filament current, nominal, per filament section 290 A 
Direct anode voltage 14 kV 
Direct grid voltage -765 V 
Peak r.f, grid voltage 1 305 V 
Anode current 17,5 A 
Grid current, approx, 3,1 A 
Anode dissipation 45 kW 
Grid dissipation, approx. 1 ,7 kW 
Drive power, approx, 4,0 kW 
Output power 2D0 kW 
Efficiency 91 °fo 

t 

January 1971 
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3Z/340G 

CATHDDE 

Thou fated tungsten filament (Note 2) 
Filament voltage, per section 9,6V ± 5~ 
Filament current, per section, at 9,6V mina 263 max,- 311 A 

Maximum difference between current in each section 15 A 

Filament cold resistance, per section 0,004 
.Maximum filament starting current, per section (Note 3) 700 A 
Maximum usable emission 175 A 

Note 2. The filament consists of two sections. Each section is connected 

across diagonally opposite pairs of filament terminals. The two 
filament sections should be operated in phase quadrature. 

Note 3. This starting current must not be exceeded even momentarily. 

CHARACTERISTICS 

Amplification factor (at Va = 9,OkV Ia = 5,OA) min, 3i max. 39 
Mutual cpnductance (at Va = 9,OkV Ia = 5,OA) min. 78 max. 102 mA/V 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to anode 108 pF 
Grid to filament 259 pF 
Anode to filament 3,5 pF 

COOLING 

The anode, which is fitted into an approved type of boiler, is cooled by the 
evaporation of water. The resulting steam is condensed by either an internal 

e_ 
a T an external condenser. 

The anode seal and bulb temperatures must riot exceed 180°C. 

To give protection against overheating of the anode, a 'thermal fuse is fitted 
in one of four possible positions provide' by threaded holes equally 
spaced around the top surface of the anode ring, The fuse is screwed into --
position and connected by a non—conducting cord to a suitable switching 
device. A cord tension of 1 lb (450 g) will ensure that if the anode 
temperature exceeds the safe limit, tha fuse care is pulled out and the. 
safety switch removes all electrical supplies from the tube. 

The filament and grid seals are cooled by forced-air. Normally an air flow 
of 60 ft3/min (1 ,7 m3/min) directeu into the filament .header from a 2 incti 
(50 mm) diameter orifice is sufficient for the purpose. 

The maximum temperature of the filament and grid seals must not exceed 140oC. 

2. 
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MECHANICAL DATA 

Dimensions 
Mounting position 
Net weight 
Accessories 
Boiler unit 
Condenser 

Sealing ring 
Thermal fuse 
Tube lifting equipment 

t 

As shown in outline drawing included 
Vertical, anode downwards 
125 lb (57 kg) 

The tube manufacturer should be consulted as to 
types required far specific applications 
Type PSL0~4 supplied with tube 
Type RSW011A, two supplied with tube 
The tube should 6e lifted by four lifting hooks 
applied to the underside of the anode corona 
ring; the hooks being connected by suitable 
cables to a spreader plate and lifting tackle. 
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Anode Characteristics 
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Gr-id Characteristics 
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Corstant Current Characteristics 
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3Z/340G Outline 
4-tila~n¢n! pasts 
H dio. on J p.c.d. 

dim. mm in 

A 332 max. 13.06 max. 

g 256,8 t 8,4 tO°I! ±•25 

C 610 max. 24.0 raox. 

D 35 i max. 13.8 max. 

E 259 mox. 10.187 max. 

F 6,35 ± 0,76 •25 ± •03 

G 50,8 2.O 

N 22,23 f 0,13 •875 ± •005 

J 10l,6 _ 4.O 

K 274,64 ~± 0,38 10.812 ± •015 

L 236,53 f- 0,38 4.312 •f •015 

M 19,0 •75 

N 14,27 •562 

P 296,85 11.587 

Q 152 6.0 

R 3,l8 •125 

S 7t,E3 2.82E 

T 31,75 1.25 

U 228,6 rnax. 9•np max. 

]L~¢iric dimensions d¢riv¢d from 
original inch dimensions 
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