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1. INTRODUCTION

The forced-air cooled U.H.F. power tetrode valves dealt with in this report are
known as the 4X150/250 series : they comprise the following types :—

4XI150A (4H/I135M) CV2519

4X150D (4H/136M) CV399I

4X250B (4H/160M) CV2487

4CX250B (4HC/160M)

These valves are grouped as a series because the cathode, grid and screen assemblies,
together with anode dimensions, are similar. However, they differ in respect of heater
voltage and current, weight, cooling requirements and insulation media.

The 4X150A and 4X150D are identical but for heater voltage and current differences.

The 4X250B and 4CX250B differ in that ceramic, instead of glass, insulation is used in
the base of the 4CX250B version : this allows a higher maximum seal temperature to be
tolerated with safety. Both types have ceramic envelopes between the anode and

screen grid ring connectors which allow higher r.f. currents than are permitted with the

4X150A to pass safely through the valves.

While the characteristics for general operation are described in this report, more

specialised information on the use of these valves in less common applications may be

obtained from the Valve Division of Standard Telephones and Cables Limited.



2. MECHANIGAL DATA
B DIA 1

i 9

‘ / A\
y i

|

s |~——REFERENCE ARROW IN LINE
WITH GRID-PIN KEY

A |
| L. v oA

¥ ou s T DO NOT CONTACT
| R SIS S AN

L* \\ BBF BASE
"

D DIA. 4
[ Basing Arrangement
[Pin No. Electrode

I, Grid2
2. Cathode
3 Heater

~/ 4 Cahose
/ 5* Internal Conn.

22',{ 6. Cathode
] 2 7 Heater

J(_ 1./ ‘ 8. Cathode
20l ) A

)( Electrode‘l Contact
node

2
GLASS BASELOCATING PIF _ Grid |

~/

Dim.| Millimetres Inches Dim. Millimetres | Inches
A | 470max | 1850 max. P 2,03 nom. | 0080 nom.
B | 428+038 | 1625+0015 | R 4,75 min. 0-187 min.
D 36,20 + 0,20 1425 -+ 0:008 s 19,05 -+ 1,02 0750 -+ 0:040

L | 1seros 0:534 + 0.020 v 35,71 max. 1406 max.

N 19.81 076 0780 0030 | Z 17,46 nom. 0687 nom.

Note :—Basic dimensions are inches.
*Denotes :—Do not use for external connection.

Nett weight : 4X150A, 4X150D—4-25 oz (120 gm)
Fig. | Outline Drawing and Basing—4X150A, 4X150N
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L
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G DIA
S S 1< Xet .\1 DO NOT

¢ 3 1\CDNTACT THIS
/\”_, T[/ “ SURFACE

10. /
— Basingil I, Grid2

B8F BASE 2. Cathode

Bs Heater
4. Cathode

Contact Electrode *5. Internal Conn.
9. Anode 6. Cathode

10. Grid 2 2. Heater
1. Grid | 8. Cathode:

Dim i Millimetres o Inches
A | 4598 min, 48,51 max. | 1'810 min, 1910 max.
B | 40,89 min., 41,66 max. | 1-610 min., 1-640 max.

L&) 35,71 max. ‘ 1-406 Max.

D | 142min, 1455 max. | 0-559 min., 0-573 max.
E 6,1 min., 7,11 max. 0-240 min., 0-280 max.

| F | 1803 min, 20,07 max. ‘ 0:710 min., 0-790 max.

l G 19,05 min., 20,57 max. ‘ 0-750 min., 0-810 max.

Note.—Basic dimensions are inches.

*Denotes :—Do not use for external connection.

Nett weight : 4X250B—4-25 oz (120 gm)
4CX250B—5-0 oz (140 gm)

Fig. 2 Outline Drawing and Bas ing—4X250B, 4CX250B



MOUNTING
The use of a special socket which has a *‘ built-in " screen decoupling capacitor is

recommended for all applications of these valves, with the possible exception of pulse
operation. The following sockets are suitable :

Socket Code Manufacturer Value of Screen Decoupling
Capacitor

VH88/802 Ediswan 3000 to 3 600 pF
4X150A /4000 Eimac 2 500 to 3 000 pF

MOUNTING POSITION
There are no restrictions on the mounting position of these valves, but it should be

borne in mind that the air flow must be directed in at the base of the valve and that
care must be taken not to expose vulnerable components to the hot air emerging from
the anode. Vertical positioning is recommended for all general applications where a
choice is available.

AIR COOLING REQUIREMENTS
Maximum temperature of anode seal 200°C
Maximum temperature of anode core 250°C
Maximum temperature of base seal 175°C
Forced air cooling of base seals is required at all times’:
For an anode dissipitation of 250W :

Volume of air required at 20°C 5-6 cu.ft/min
0-16 m?*/min

At a water gauge pressure of 0-6in
152 mm

For other conditions see Fig. 3.
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3. ELECTRICAL DATA
3.1 4XI50A, 4X150D

Cathode

Indirectly heated, oxide coated
Heater voltage
Heater current

Minimum cathode heating time

}(See application notes){

Characteristics

Mutual conductance (Measured at Vay = 500V)
Screen grid p (Vg2 = 250V, l. = 250mA)

Direct Interelectrode Capacitances
Input (nominal)
Output (nominal)

Anode to grid (max.)

Maximum Circuit Values
Control grid circuit resistance under any condition
Cathode bias is not recommended
Peak heater to cathode voltage

(positive or negative heater)

A.F. Amplifier and Modulator—Class AB,
Maximum Ratings

D.C. anode voltage
D.C. screen grid voltage
Maximum signal d.c. anode current
Anode dissipation
Screen grid dissipation

Control grid dissipation

Typical Operation (Values are for Two Valves)
D.C. anode voltage 800
D.C. screen grid voltage 300
D.C. control grid voltage (approx.*) —40
Peak A.F. signal (grid to grid) voltage 80
Zero signal d.c. anode current 210
Maximum signal d.c. anode current 435
Zero signal d.c. screen grid current 0
Max. signal d.c. screen grid current 76
Effective load resistance (anode toanode) 3 400
Maximum signal power output (approx.) 170
*Adjust grid voltage to obtain specified zero signal anode current.

4XI50A 4X150D

60

2:6

30

26'5 v
0-57 A

30 s

4X150A, 4X150D

1 000
300

—43
86

165
450

0

52
4250

230

12 mA/V
5

165 pF
45 pF
006 pF

25 kQ

150 b

2000 v
400 ¥
250 mA
250 w

12 w
2 w

1500 2000 v
300 300 v

—50 —50 v
100 100 N
100 100 mA
456 470 mA

0 0 mA

42 36 mA
6570 8760 Q

400 580 w



A.F. Power Amplifier and Modulator—Class AB,
Maximum Ratings
D.C. anode voltage
D.C. screen grid voltage
Maximum signal d.c. anode current
Anode dissipation
Screen grid dissipation
Control grid dissipation

Typical Operation (Values are for Two Valves)
D.C. anode voltage
D.C. screen grid voltage
D.C. control grid voltage
Peak A.F. signal (grid to grid) voltage
Zero signal d.c. anode current
Maximum signal d.c. anode current
Zero signal d.c. screen grid current
Maximum signal d.c. screen grid current
Effective load resistance (anode to anode)
Maximum signal driving power (approx.)
Maximum signal power output (approx.)

2000

400
250
250

12

2

800 1000 1500 2000
300 300 300 300

—40 —45 —50 —50
90 98 106 106

210 166 100 100
500 500 500 500

0 0 0 0
80 58 46 36

3140 3950 5970 8100
015 0-15 02 0-2

215 270 440 630

4XI150A, 4X150D

55
3 

2x
<<

 
<<

mA
mA

mA
mA

Q

w
w



4XI150A, 4X150D
Class B Television Service

Maximum Ratings

Up to 150 Mc/s Up to 500 Mc/s
D.C. anode voltage 2000 1250 v
D.C. screen grid voltage 400 400 ¥
D.C. control grid voltage —250 —250 v

D.C. anode current (averaged over any
one field) 250 250 mA

Anode dissipation 250 250 w
Screen grid dissipation 12 12 W
Control grid dissipation 2 2 w

Typical Operation (5 Mcls Bandwidth)
D.C. anode voltage 750 1 000 1250 4
D.C. screen grid voltage 300 300 300 b's
D.C. control grid voltage —60 —65 —70 v
Peak r.f. control grid voltage

1009, level 85 95 100 v
75% level 65 70 75 v
30% level 26 28 30 v

D.C. anode current
100%, level 335 330 305 mA*
75% level 245 240 230 mA
30% level 100 99 91 mA

D.C. screen grid current

100%, level 50 45 45 mA
75% level 20 15 10 mA
30% level 5 3 2 mA

D.C. control grid current
100% level 15 20 25 mA
75% level 4 4 4 mA
309, level 0 0 0 mA

Driving power (approx.)
1009 level 7 8 9 w
75%, level 425 47 5:5 w
30%, level 0 0 0 w

Power output (approx.)
100% level 135 200 250 w
75% level 75 110 140 w
30% level 10 18 23 w

Note :—
Negative Modulation Positive Modulation

(white negative, synchs. positive) (white positive, synchs. neg.)
1009 level synch. level peak white level
75% level black level —
30% level = black level

*Negative modulation only. For positive modulation, currents must be reduced to
comply with maximum ratings.



Carrier Service
Maximum Ratings (per valve)

Up to 150 Mc/s
D.C. anode voltage 2 000
D.C. screen grid voltage 400
Max. signal d.c. anode current 250
Anode dissipation 250
Screen grid dissipation 12
Control grid dissipation 2

4X150A, 4X150D
Linear R.F. Power Amplifier—Single-sideband Suppressed—

1250
400
250
250

12
2

Up to 500 Mc/s

Typical Operation—** Single Tone ** Class AB, (Values are for One Valve)
D.C. anode voltage 800
D.C. screen grid voltage 300
D.C. control grid voltage (approx.)* —40
Zero signal d.c. anode current 52
Effective r.f. load resistance 1625
Max. signal d.c. anode current 211
Max. signal d.c. screen grid current 20
Max. signal peak r.f. control grid voltage 40
Max. signal power output (approx.) 85

1 000
300

—43

42
2125

223
13
43

115

1 500
300

—50
28

3285
228

1
50

200

*Adjust grid voltage to obtain specified zero signal anode current.

2 000
300

—50
21

4380
235

9

50
290

S
3

 
3

PP
 

L
3

%
<



Maximum Ratings

D.C. anode voltage
D.C. screen grid voltage
D.C. control grid voltage
D.C. anode current
Anode dissipation
Screen grid dissipation
Control grid dissipation

Up to 150 Mc/s
1 600

300

—250
200
165

12
2

4X150A, 4X150D
Anode Modulated R.F. Power Amplifier—Class C Telephony

1 000
300

—250
200
165

12
2

Typical Operation at Frequencies up to |50 Mcls (for 100%, Modulation)
D.C. anode voltage

D.C. screen grid voltage (modulated
approx. 55%)

D.C. control grid voltage

Peak a.f. screen grid voltage
Peak r.f. control grid voltage
D.C. anode current

D.C. screen grid current
D.C. control grid current (approx.)
Driving power (approx.)
Useful power output (approx.)

Typical Operation at 165 Mcls
D.C. anode voltage
D.C. screen grid voltage (modulated

approx. 55%)
D.C. control grid voltage
Peak a.f. screen grid voltage
Peak r.f. control grid voltage
D.C. anode current
D.C. screen grid current
D.C. control grid current (approx.)
Driving power (approx.)
Useful power output (approx.)

250
—90

140
110
200

-~

1200

250
—118

180
136
200

23
5
2

160

250
—95

150
120

1 600

250
—118

200
136

200
23

5

3
230

800 1000

250 250
—100 —105

160 170
120 125
200 200

25 20
10 15

15 2
100 140

Up to 500 Mc/s

£



and
R.F. Power Amplifier—Class C F.M. Telephony
Maximum Ratings

Up to 150 Mcls
D.C. anode voltage
D.C. screen grid voltage
D.C. control grid voltage
D.C. anode current
Anode dissipation
Screen grid dissipation
Control grid dissipation

Typical Operation at Frequencies up to 150 Mcls

D.C. anode voltage
D.C. screen grid voltage

D.C. control grid voltage
Peak r.f. control grid voltage
D.C. anode current

D.C. screen grid current
D.C. signal grid current (approx.)

Driving power (approx.)

Useful power output (approx.)

Typical Operation at 165 Mcls

D.C. anode voltage 600
D.C. screen grid voltage 250
D.C. control grid voltage —75

Peak r.f. control grid voltage 9l
D.C. anode current 200

D.C. screen grid current 37

D.C. control grid current (approx.) il
Driving power (approx.) 1

Useful power output (approx.) 85

Typical Operation at 500 Mcls (with Coaxial Cavity)
D.C. anode voltage 600
D.C. screen grid voltage 250
D.C. control grid voltage —110
D.C. anode current 170
D.C. screen grid current [
D.C. control grid current (approx.) 6
Drive power output (approx.) 15
Useful power output (approx.) 50

2000
300

—250
250
250

12
2

1 500
250

—88
110
250

24

260

750
250

—80

96
200

37
il

1o

800
250

—110
200

10
20

95

4X150A, 4X150D
R.F. Power Amplifier and Oscillator—Class C Telegraphy

1250

300
—250

250
250

12
2

2 000

250
—88

110
250

24
8

2:5
370

1000 1250

250 250
—80 —90

96 106

200 200
31 20
1 1

| 12
150 195

1000 1250
250 280

—110 —I15
200 200

7 5
10 10
25 30

120 140

Up to 500 Mcls

225
3 

222
33

3
28

 
x>

<<<
<

mA

mA

15



3.2 4X250B, 4CX250B

Cathode
Indirectly heated, oxide coated

Heater voltage

Nominal current
Minimum cathode heating time

Characteristics

Mutual conductance (Measured at V,=500V)
Screen grid p (Vg2=250V : 1,=200mA)

Direct Interelectrode Capacitances

Input (nominal)
Output (nominal)

Anode to grid (max.)

Air Cooling Requirements

Maximum temperature of anode seal
and anode core

Maximum temperature of base seals
Forced air cooling of base seals is required at all times.

For anode dissipation of 250 watts :
volume of air required at 20°C
at a water gauge pressure of

For other conditions see Fig. 3.

Maximum Circuit Values

Control grid circuit resistance under
any condition

Cathode bias is not recommended.

Peak heater to cathode voltage (positive
or negative heater)

4X2508

6 v

26 A
30 s

12 mAV
5

165 pF
45 pF

006 pF

4X250B 4CX250B

250 250 =
175 250 5C

3-8 ft?/min
03 in
80 mm

25 kQ

150 v



A.F. Amplifier and Modulator—Class AB,
Maximum Ratings
D.C. anode voltage
D.C. screen grid voltage
D.C. anode current
Anode dissipation
Screen grid dissipation
Control grid dissipation

Typical Operation
Audio amplifier (Values are for two

valves)
D.C. anode voltage
D.C. screen grid voltage
D.C. control grid voltage (approx.)*
Zero signal d.c. anode current
Max. signal d.c. anode current
Max. signal d.c. screen grid current
Effective load resistance (anode to anode)
Peak a.f. signal (grid to grid) voltage
Max. signal power output
Third harmonic distortion

1 000

350
— 50
200
500

50

3260
100
250

45

4X250B, 4CX250B

2000
400
250
250

12

2

1500 2000
350 350

—50 —50

200 200
500 500

40 30

5760 8260
100 100
450 650

45 45

*Adjust grid voltage to obtain specified zero-signal anode current.

A.F. Power Amplifier and Modulator—Class AB,
Maximum Ratings
D.C. anode voltage
D.C. screen grid voltage
Maximum signal d.c. anode current
Anode dissipation
Screen grid dissipation
Control grid dissipation

Typical Operation (Values are for Two Valves)
D.C. anode voltage 800
D.C. screen grid voltage 300
D.C. control grid voltage —40
Peak a.f. signal (grid to grid) voltage 90
Zero signal d.c. anode current 210
Max. signal d.c. anode current 500
Zero signal d.c. screen grid current
Max. signal d.c. screen grid current 80
Effective load resistance (anode toanode) 3 140
Max. signal driving power (approx.)
Max. signal power output (approx.) 215

1 000
300

—45
98

166

500
0

58

3950
0-15

270

£25
5 

22
58

5
E<oEr

rax<
32

4X250B, 4CX250B

2000

400
250
250

12

2

1500 2000
300 300

—50 —50
106 106
100 100
500 500

0 0
46 36

5970 8100

0-2 02
440 630

1
3

o
t
 

R
3

355
33



4X250B, 4CX250B
Class B—Television Service
Maximum Ratings

D.C. anode voltage 2000 v
D.C. screen grid voltage 400 v
D.C. control grid veltage —250 v
D.C. anode current (averaged over any

one field 250 mA
Anode dissipation 250 w
Screen grid dissipation 12 w
Control grid dissipation 2 w

Typical Operation (5 Mcls Bandwidth)
D.C. anode voltage 750 1 000 1250 v
D.C. screen grid voltage 300 300 300 v
D.C. control grid voltage —60 —65 —70 v
Peak r.f. control grid voltage

1009, level 85 95 100 ¥
75% level 65 70 75 v
309 level 26 28 30 v

D.C. anode current
1009, level 335 330 305 *mA
75% level 245 240 230 mA
30% level 100 99 91 mA

D.C. screen grid current
100%, level 50 45 45 mA
75% level 20 15 10 mA
30% level 5 3 2 mA

D.C. control grid current

1009, level 15 20 25 mA
75% level 4 4 4 mA
30% level 0 0 0 mA

Driving power (approx.)
1009, level 74 8 9 W
75% level 425 47 55 w
309 level 0 0 0 w

Power output (approx)
100 level 135 200 250 w
75% level 75 110 140 w
30% level 10 18 23 w

Note :—
Negative Modulation Positive Modulation

(white negative, synchs. positive) (white positive, synchs. neg.)

1009 level Synch. level Peak white level
75% level Black level —_
30% level - Black level

*Negative modulation only. For positive modulation, currents must be reduced to
comply with maximum rating.



4X250B, 4CX250B
Linear R.F. Power Amplifier—Single-sideband Suppressed—Carrier Service
Maximum Ratings (per Valve)
D.C. anode voltage 2000 Y
D.C. screen grid voltage 400 v
Max. signal d.c. anode current 250 mA
Anode dissipation 250 Y/
Screen grid dissipation 12 w
Control grid dissipation 2 w

Typical Operation—** Single Tone ** Class AB, (Values for One Valve)
D.C. anode voltage 1000 1500 2000 V:
D.C. screen grid voltage 350 350 350 y
D.C. control grid voltage (approx.)* —50 —50 —50 v
Zero signal d.c. anode current 100 100 100 mA
Max. signal d.c. anode current 250 250 250 mA
Max. signal d.c. screen grid current 25 20 15 mA
Max. signal peak r.f. control grid voltage 50 50 50 ¥
Max. signal power output (approx.) 125 225 325 w

*Adjust grid voltage to obtain specified zero-signal anode current:

4X250B, 4CX250B
Anode Modulated R.F. Power Amplifier—Class C Telephony
Maximum Ratings for Frequencies up to 500 Mcls
D.C. anode voltage 1 500 v
D.C. screen grid voltage 300 v
D.C. control grid voltage —250 ¥
D.C. anode current 200 mA
Anode dissipation 165 w
Screen grid dissipation 12 w
Control grid dissipation 2 W

Typical Operation (for One Valve only)
D.C. anode voltage 500 1000 1500 w
D.C. screen grid voltage 250 250 250 v
D.C. control grid voltage —100 —100 —100 %
D.C. anode current 200 200 200 mA
D.C. screen grid current 45 35 25 mA
D.C. control grid current 22 19 17 mA
Peak rf. control grid voltage (approx.) 124 122 121 v
Driving power 2:7 2:3 21 w
Useful power output 75 160 250 w
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4X250B, 4CX250B
R.F. Power Amplifier and Oscillator—Class C Telegraphy

and
R.F. Power Amplifier—Class C F.M. Telephony
Maximum Ratings for Frequencies up to 500 Mcls
D.C. anode voltage 2 000 v

D.C. screen grid voltage 300 b
D.C. control grid voltage —250 \

D.C. anode current 250 mA

Anode dissipation 250 w
Screen grid dissipation 12 w
Control grid dissipation 2 w

Typical Operation at 175 Mcls (Values are for One Valve)
D.C. anode voltage 500 1 000 1500 2000 Y
D.C. screen grid voltage 250 250 250 250 s
D.C. control grid voltage —90 —90 —90 —90 Wi
D.C. anode current 250 250 250 250 mA
D.C. screen grid current 45 35 30 25 mA
D.C. control grid current 32 28 28 27 mA
Peak r.f. control grid voltage (approx.) 18 116 1é 15 v
Driving power 36 3:2 32 2:8 w
Useful power output 85 195 300 400 w
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Fig. 4 Anode characteristics (Vg2 = 300 V)
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Fig. 5 Mutual characteristics (Va = 2000 V)
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