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Classification 
These tubes are half-wave, thermionic, mercury vapor rectifiers designed to supply direct

current from an alternating-current supply. 

Mounting-The tubes should be mounted only in a vertical position with the base or filament 
end down. Free air circulation must be provided. No object should touch the glass bulb. 

Filament-The filaments are ·designed to operate from alternating current sources. The voltage 
should be maintained to within 5% of the rated value. Operation of the filaments at a voltage 
above the upper limit will definitely reduce the life of the tubes while a decrease in voltage below 
the lower limit may cause immediate failure. 

Normal Filament Heating 
The anode voltage should not be applied until the filaments have reached a satis factory oper

ating temperature. When normal filament voltage and circuits with good regulation are used, the 
minimum time required is specified on the individual tube data sheet as the "Required Heating Time." 
It is also necessary to allow sufficient filament heating time to evaporate any visible mercury de
posits from the upper parts of the tubes. 

When the tubes are put into operation at low ambient temperatures, an ca:xtended filament 
heating time is necessary to raise the mercury vapor pressure to a satisfactory operating value. 
This time is given in graph form on the individual tube data sheet for tubes requiring such heating 
when operating within the recommended ambient temperature range. A filament heating period 
of 30 minutes or more should be allowed when the tubes are used for the first time or if they have 
been subjected to extensive handling or prolonged standing. 

Accelerated Filament Beating 
In certain applications it may be desirable to reduce the "Required Heating Time" designated 

for normal filament voltage. This may be accomplished by applying an overvoltage to the filament 
for a short period after which the rated filament voltage and the anode voltage is applied. The rec
ommended open circuit overvoltage and the corresponding period of application are given on the 
individual tube data sheet. These ratings apply when the regulation of the filament supply circuit 
is 10 <fo ± 4 <fo • 

Tube Voltage Drop 
The tube voltage drop is substantially independent of the anode current. The exact value 

varies but under the specified operating conditions will normally be between 5 and 25 volts. 

Maximum Anode Current 
The maximum permissible instantaneous and average anode current ratings are limitations on 

the current values that the tubes can carry safely in the direction in which they are designed to 
conduct and should not be exceeded. The current ratings specified under "In-phase Operation" 
apply when the filament and anode voltages are in phase, or where the relative phase angle is ignored. 
The "Quadrature Operation" ratings may be used when the circuit is designed so that the phase 
angle between the filament and anode voltage is approximately 90 electrical degree s. With this 
type of operation, the filament current goes through zero near the center of the anode conduction 
period, resulting in a balanced operating condition for the filament, which permits the higher 
anode currents. 

Maximum Peak Inverse Anode Voltage 
The maximum permissible peak inverse anode voltage is a limitation on .the instantaneous value 

that the tubes can stand safely in the opposite direction to that in which they are designed to con
duct. If this voltage is exceeded an arc-back may result which may injure the tubes. The maximum 
direct output voltage available is not fixed but will depend upon the type of circuit used. 

Tubes of the same type may be operated in parallel if some provision is made to insure a proper 
division of the load current. Current dividing reactors or ballasting resistors in series with each 
anode may be used for this purpose. The size of the reactors or resistors will depend upon the 
circuit design. 
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In most cases the termination of useful life of these tubes is due to the loss of filament activity 
which frequently results in arc-back. Failures of this kind should be safeguarded by proper over
load protection to prevent injury to other tubes in the set and to auxiliary equipment. In most 
circuits this requires a quick acting high-voltage fuse in each anode lead or an equally fast primary 
fuse or circuit breaker. 

Circuits 
These tubes may be used in any conventional rectifier circuit subject to the current, voltage 

and temperature ratings. Typical circuits are shown below. The approximate direct output 
current and voltage for each type of rectifier circuit where tubes are operated at maximum per
missible anode current and inverse voltage is given on the individual tube data sheet. The values 
listed are average values of the pulsating current and voltage for an unfiltered circuit. 
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249B and 258B Vacuum Tubes 
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Ratings 
Filament 

Voltage 

249B 

Nominal Current 
Required Heating Time 

Accelerated Filament Heating 
Recommended open circuit 

over-voltage 
Corre sponding period of 

2!58B 

2.5 volts 
7.5 amperes 
15 seconds 

50% 

over-voltage application 8 ± 2 seconds 
Tube Voltage Drop-Approximate 15 volts 
Maximum Instantaneous Anode Current 2.5 amperes 
Maximum Average Anode Current 0.64 ampere 
Max. Time of Averaging Anode Current 5 seconds 
Maximum Peak Inverse Anode Voltage 7.5 kilovolts 
Maximum Ambient Temperature Range Oto 50°C. 
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CONDENSED MERCURY TEMPERATURE IN DEGREES CENTIG .RADE 

TUBE VOLTAGE DROP VS. TEMPERATURE FOR A TYPICAL TUBE 

· Mounting-The 249B tube requires a W. E. 143B or 
similar socket and the 258B a W. E. 138B, 139A or 
similar socket . A spring clip anode terminal connector 
is required. Mount in vertical position only- base end 
down. A clearance of at least 2 inches should be 
allowed between the bulb and any adjacent object. 

Circuit Outputs: 
Output Voltage Load Current 

Circuit 
Designation 

A 
B 
C 
D 
E 
F 
G 

l 6 I 

At 7.5 kv. In 
Number Inverse DC 
of Tubes Voltage Amperes 

1 
2 
4 
4 
3 
6 
6 

2300 
2300 
2300 
4600 
3500 
7000 
3000 

0.64 
1.28 
2.56 
1.28 
1.92 
1.92 
3.2 



253A 

253A Vacuum Tube 

I • l" CT.616. ± .030 ".; 

Ratings 
Filament 

Voltage 
Nominal Current 
Required Heating Time 

Accelerated Filament Heating 
Recommended open circuit 

over-volt age 
Correspondin g peri od of 

FILAMENT 

2.5 volts 
3.0 amperes 
10 seconds 

50% 

ove r-volt age appli cat ion 6±2 second s 
Tube Voltage Drop-Approximate 15 volts 
Maximum Instantaneous Anode Current 1.0 ampere 
Maximum Average Anode Current 0.25 ampere 
Max. Time of Averaging Anode Current 5 seconds 
Maximum Peak Inverse Anode Voltage 3500 volts 
Maximum Ambient Temperature Range 10 to 50° C. 
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MI NIMUM FI L A MENT WARMING TI M E 
VS . AMBIEN T TEMPER AT URE 

CORRESPOND ING AMBIENT TEMPERATURE 
IN DEGREES CENTIGRADE 

AF°TER TEMPERATURE EQUILIBRIUM 
10 20 30 40 50 

MAXIMUM AMBIEN T 
T EMPERATURE RANGE 

\ 
I'-._ 
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60 

~ W ~ ~ 60 60 M 
CONDENSED MERCURY TEMPERATURE IN DEGREES CENTIGRADE 

T UBE VOLTAGE DROP VS . TEMP ERA T URE FOR A TYPICAL TUBE 

Mountlng-W . E. 138B, 139A or . simila: socket . A 
spring clip anode terminal conn ector ts required . Mount 
in vertical position only-base end down. A clearance 
of at least 1½ inches should be allowed between the 
bulb and any adjacent object. 

Circuit Outputs: 

Circuit 
Designation 

A 
B 
C 
D 
E 
F 
G 

[ 7 1 

Number 
of Tubes 

1 
2 
4 
4 
3 
6 
6 

Output Voltage 
At 3500 volts 

Inverse 
Voltage 

1000 
1000 
1000 
2000 
1500 
3000 
1400 

Load Current 
In 
DC 

Amperes 

0.25 
0.50 
1.00 
0.50 
0.75 
0.75 
1.25 



200B 

255B Vacuum Tube 

f 
ANODE 

2-f 

3f MAX. r 

Ratings 
Filament 

Voltage 
Nominal Current 
Required Heating Time 

Accelerated Filament Heating 
Recommended open circuit 

over-vo ltage 
Corre spo nding period of 

'-i<o 
+I )( 

·~l'E ~ 
! '-f.!? 

~ 

5.0 volts 

- 10 ,. 
,. 

" 
,o 

0 
0 

19.0 amperes 
120 seconds 

50% 

over-voltage application 25 ± 5 seconds 
Tube Voltage Drop-Approximate 10 volts 
Maximum Instantaneous Anode Current 

In-Phase Operation 8 amperes 
Quadrature Operation 16 amperes 

Maximum Average Anode Current 
In-Phase Operation 2 amperes 
Quadrature Operation 4 amperes 

Max. Time of Averaging Anode Current 30 seconds 

-5 

I\ 

\ 

CORRESPONDING AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 
Af"TER TEMPERATURE EQUILIBRIUM 
IQ 15 20 25 30 35 

MAXIMUM AMBIENT TEMPERATURE RANGE 

A - 10 KV. INVERSE POTENTIAL 
B - 20K\l INVERSE POTENTIAL 

F'ORCED AIR TEMPERATURE RANGE 

C - 20 KV. INVERSE POTENTIAL 

~ 
- A 

8 

'--
f----C~ 
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--------
r------._ 

--------------r--. 

10 15 20 25 30 35 40 45 

CONDENSED MERCURY TEMPERATURE IN DEGREES CENTIGRADE 

TUBE. VOLTAGE DROP VS, TEMPERATURE FOR A TYPICAL TUBE 

Maximum Peak Inverse Anode Voltage 

40 45 

50 55 

at 15 to 30° C. ambient temperature 20 kilovolts 
at 15 to 40° C. ambient temperature 10 kilovolts 
at 30 to 40° C. forced air temperature 20 kilovolt s 

This is the temperature of the forced air applied to the 
bulb where the free mercury condenses. Approximately 
6 cu. ft. per minute from a 1 inch nozzle and directed 
ju st above the support collar is recommended. 

Mounting-Special mounting is required. Mount in 
vertical position only-filament end down. A clearance 
of at least 4 inches should be allowed between the bulb 
and any adjacent object . Connection to the an ode 
terminal should be semi-flexible. 

Circuit Outputs: Load Current--
Output Voltage DC Amps. 

In- Quad-
Circuit Number At 10 kv. At 20 kv. Phase rature 

Designa- of Inverse Inverse Opera- Opera-
tion Tubes Voltage Voltage tion tion 

A 1 3000 6000 2 4 
B 2 3000 6000 4 8 
C 4 3000 6000 8 16 
D 4 6000 12000 4 8 
E 3 4500 9000 6 12 
F 6 9000 18000 6 
G 6 4000 8000 10 20 
H 6 9000 18000 12 
I 6 9000 18000 12 
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266B 

266B Vacuum Tube 
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FILAMENT FILAMENT 

Ratings 
Filament 

Voltage 

2" 

Nominal Current 
Required Heating Time 

Accelerated Filament Heating 
Recommended open circuit 

over-voltage 

5.0 volts 
42.0 amperes 
300 seconds 

50% 
Corresponding period of 

over-voltage application 30 ± 5 seconds 
15 volts Tube Voltage Drop-Approximate 

Maximum Instantaneous Anode Current 
In-Phase Operation 
Quadrature Operation 

Maximum Average Anode Current 
In-Phase Operation 
Quadrature Operation 

Max. Time of Averaging Anode Current 
Maximum Peak Inverse Anode Voltage 

at 15 to 30° C. ambient temperature 
at 15 to 40° C. ambient temperature 
at 30 to 40° C. forced air temperature 

20 amperes 
40 amperes 

5 amperes 
10 amperes 
60 seconds 

20 kilovolts 
10 kilovolts 
20 kilovolts 

CORRESPONDING AMBIENT TEMPERATURE IN 
DEGREES CENTIGRADE AFTER TEMPERATURE EQUILIBRIUM 

-10 
22 
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16 

14 

0 10 

\ 
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MAX. AMBIENT TEMP. RANGE 
A -IOKV INVERSE VOLTAGE 
B -20KV INVERSE VOLTAGE 

FORCED AIR TEMPERATURE RANGE 
C-20 KV INVERSE VOLTAGE 
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i-- -8 --<1112 
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_J -c -§? 10 ~ 

" 8 

6 

4 

2 

0 
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I'---,., ............ 

0 ~ ~ ~ ~ ~ 

CONDENSED MERCURY TEMPERATURE IN DEGREES 
CENTIGRADE 

TUBE VOLTAGE DROP VS. TEMPERATURE FOR A TYPICAL 
TUBE 

This is the temperature of the forced air applied to the 
bulb where the free mercury condenses. Approximately 
8 cu. ft. per minute from a 1 inch nozzle and directed 
just below the support collar is recommended. 

Mounting-Special mounting is required. Mount in 
vertical position only, filament end down. A clearance 
of at least 4 inches should be allowed between the bulb 
and any adjacent object. Connections to the filament 
and anode terminals 1 should be flexible. 

Circuit Outputs: Load Current-
Output Voltage DCADJJ)S. 

In- Quad-
Circuit Number AtlO kv. At 20 kv. Phase rature 

Designa- of Inverse Inverse Opera- Opera-
tion Tubes Voltage Voltage tion tion 

A 1 3000 6000 5 10 
B 2 3000 6000 10 20 
C 4 3000 6000 20 40 
D 4 6000 12000 10 20 
E 3 4500 9000 15 30 
F 6 9000 18000 15 
G 6 4000 8000 25 50 
H 6 9000 18000 30 
I 6 9000 18000 30 
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266C 

266C Vacuum Tube 

Ratings 
Filament 

Voltage 

..__._ _ 7 f MAX. Dllk .--l - -1 

'-~,'----------\7 

FILAMENT 
I 1 I I CONNE CTED ., ,:. M m~c~m; 

,- j ~!J" J." 
32::t:32 , 

F IG. I 

Nominal Current 
Required Heating Time 

Accelerated Filament Heating 
Recommend ed open circuit 

over-volta ge 

5.0 volts 
42.0 amperes 
300 seconds 

50% 

CORRESPONDING AMBIENT TEMPERATURE IN 
DEGREES CENTIGRADE AFTER TEMPERATURE EQUILIBRIUM 

-10 
22 

20 

18 

16 

14 

0 10 

\ 

\ 

" ' 

20 30 40 

MAX. AMBIENT TEMP. RANGE 
A-I0KV INVERSE VOLTAGE 
B-22KV INVERSE VOLTAGE 

FORCED AIR TEMP. RANGE 
C-22KV INVERSE VOLTAGE 

A - ...... 9- f--------
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' ~ i--c f--------

~ 10 
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0 

r-.... 

r-,-...... 
r---...... 

10 20 30 40 50 
CONDENSED MERCURY TEMPERATURE IN DEGREES 

CENTIGRADE 

TUBE VOLTAGE DROP VS TEMPERATURE FOR A TYPICAL TUBE 

This is the temperature of the forced air applied to the 
bulb where the free mercury condenses. Approximately 
5 cu. ft . per minute from a 1 inch nozzle and directed 
¼" above the filament base is recommended. 

Mounting-Special mounting is required. Mount in 
vertical position only, filament end down. A clearance 
of at least 4 inches should he allowed between the bulb 
and any adjacent object. Connection to the anode 
terminal should be flexible. 

Circuit Outputs: Corresponding period of 
over-voltage application 30 ± 5 seconds 

15 volts Tube Voltage Drop - Approximate 
Maximum Instantaneous Anode Current 

In-Phase OperatiQn 

Output Voltage 
Load Current

DC Amps. 
In- Quad-

Quadrature Operation 
Maximum Average Anode Current 

In -Phase Operation 
Quadrature Operation 

Max. Time of Averaging Anode Current 
M aximum Peak Inverse Anode Voltage 

at 15 to 30° C. ambient temperature 
at 15 to 40° C. ambient tem perature 
at 30 to 40° C. forced air temperature 

20 amperes 
40 amperes 

5 amperes 
10 amperes 
60 seconds 

22 kilovolts 
10 kilovolts 
22 kilovolts 

Circuit Number At 10 kv. 
Deslgna- of Inverse 

tlon Tubes Voltage 
A 1 3000 
B 2 3000 
C 4 3000 
D 4 6000 
E 3 4500 
F 6 9000 
G 6 4000 
H 6 9000 
I 6 9000 

[ 10 l 

At 22 kv. 
Inverse 
Voltage 

6500 
6500 
6500 

13000 
10000 
20000 
9000 

20000 
20000 

Phase rature 
Opera- Opera-

tion tion 
5 10 

10 20 
20 40 
10 20 
15 30 
15 
25 50 

30 
30 



267B 
319A 

267B and 319A Vacuum Tubes 

s· 216 MAX. 
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FILAMENT FILAMENT 

Ratings 
Filament 

Voltage 

319A 

DUMMY FILAMENT 

Nominal Current 
Required Heating Time 

Accelerated Filament Heating 
Recommended open circuit 

over-voltage 

267B 

5.0 volts 
6.75 amperes 

30 seconds 

50% 
Corresponding period of 

over-voltage application 8±2 seconds 
10 volts Tube Voltage Drop-Approximate 

Maximum Instantaneous Anode Current 
In-Phase Operation 
Quadrature Operation 

Maximum Average Anode Current 
In-Phase Operation 
Quadrature Operation 

Max. Time of Averging Anode Current 
Maximum Peak Inverse Anode Voltage 
Maximum Ambient Temperature Range 

4 amperes 
8 amperes 

1 ampere 
2 amperes 

15 seconds 
7.5 kilovolts 

10 to 50° C. 
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TIME IN MINUTES 

MINIMUM FILAMENT WARMING TIME 
VS. AMBIENT TEMPERATURE 

20 

CORRESPONOING AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 
AFTER TEMPERATURE EQUILIBRIUM 

-10 0 10 20 30 40 .50 
60 

\ 
40 \ 

\ 
' ~30 

MAXIMUM OPERATING 
TEMPERATURE RANGE 
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20 \ 
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STARTING POTENTIAL 

f---

TUBE VOL TAG( DROP -
0 I l I I 

B ~ ~ ~ W ro N 
CONDENSED MERCURY TEMPERATURE IN DEGREES CENTIGRAO( 

OPERATING CHARACTERISTICS FOR A TYPICAL TUBE 

Mounting-The 267B tube requires a W. E. 138B, 
139A or similar socket and the 319A tube a W. E. 148A 
or similar socket. A spring clip anode terminal con
nector is required. Mount in a vertical position only
base end down. A clearance of at least 2 inches should 
be allowed between the bulb and any adjacent object. 

Circuit Outputs: 
Load Current--

Output Voltage DC Amps. 
In- - Quad-

Circui& Number At 7.5 kv. Phase rature 
Designa- of Inverse Opera- Opera-

tion Tubes Voltage tion tion 

A 1 2300 1 2 
B 2 2300 2 4 
C 4 2300 4 8 
D 4 4600 2 4 
E 3 3500 3 6 
F 6 7000 3 
G 6 3000 5 10 
H 6 7000 6 
I 6 7000 6 



315A 
321A 

315A and 321A Vacuum Tubes 
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LAMENT 

DUMM 

·= 

F"ILAMEN DUMMY 

Ratings 
Filament 

Voltage 

315A 

Nominal Current 
Required Heating Time 

Accelerated Filament Heating 
Recommended open circuit 

over-voltage 

321A 

5.0 volts 
10.0 amperes 

30 seconds 

50% 
Corresponding period of 

over-voltage application 15 ='= 5 seconds 
10 volts Tube Voltage Drop-Approximate 

Maximum In stantaneous Anode Current 
In-Phase Operation 
Quadrature Operation 

Maximum Average Anode Current 
In-Phase Operation 
Quadrature Operation 

Max. Time of Averaging Anode Current 
Maximum Peak Inverse Anode Voltage 

at 10 to 40° C. ambient temperature 
at 10 to 50° C. ambient temperature 

4 amperes 
8 amperes 

1 ampere 
2 amperes 

15 seconds 

12.5 kilovolts 
7.5 kilovolts 
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40 
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4 8 12 16 
TIME IN MINUTES 

MINIMUM FILAMENT WARMING TIME 
VS. AMBIENT TEMPERATURE 

20 

CORRESPONDING AMBIENT TEMPERATURE IN 
DEGREES CENTIGRADE AFTER TEMPERATURE EQUILIBRIUM 

500 10 20 30 40 50 

MAXIMUM AMBIENT TEMPERATURE RANGE 

40 
A- 7 S KV INVERSE POTENTIAL 
B-12 5KV INVERSE POTENTIAL 

30 
,-

A 

\ B 

20 

"-' 
10 

,....______ ...._ 
I'----- ~ STARTING POTENTIAL 

TIUBE ,VOL TAG( DROP -

0 
20 30 40 50 60 70 

CONDENSED MERCURY TEMPERATURE 
IN DEGREES CENTIGRADE 

OPERATING CHARACTER ISTI CS FOR A TYPICAL TUBE 

Mounting-The 315A tube requires a 138B, 139A or 
similar socket and the 321A a W. E. 148A or similar 
socket. A special anode terminal connector is required. 
Mount in a vertical position only- base end down. A 
clearance of at least 3 inch es should be allowed be
tween the bulb and any adjacent object. 

Circuit Outputs: Load Current-

Circuit Number 
Designa- of 

tion Tubes 

A 1 
B 2 
C 4 
D 4 
E 3 
F 6 
G 6 
H 6 
I 6 

Output Voltage DC Amps. 
---''----''--- -- --

In- Quad-
At 7.5 kv. At 12.5 kv. Phase rature 

Inverse Inverse Opera- Opera-
Volta~ _!._oltag~ _ tion tion -- -

2300 
2300 
2300 
4600 
3500 
7000 
3000 
7000 
7000 

3800 
3800 
3800 
7600 
5800 

11500 
5000 

11500 
11500 

1 
2 
4 
2 
3 
3 
5 

2 
4 
8 
4 
6 

10 
6 
6 
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