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RCA TUBE
HANDBOOK
1B-3

TRANSMITTING
TUBE

SECTION .

This Section contains data on vacuum
‘ power tubes, rectifier tubes, magnetrons,
and other tube types used in broadcast,
television, and communications transmit-
ters, as well as in other types of electronic

equipment handling appreciable power.

For further Technical Information, write lo
Commercial EEngineering, Tube Division,
Radio Corporation of America, Harrison, N. J.
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RCA POWER TUBE GUIDE

VACUUM-POWER-TUBE SERVICE

TYPICAL
OPERATION

POWER OUTPUT
APPROX. WATTS

RCA TYPE

TYPICAL
OPERATION

POWER OUTPUT
APPROX. WATTS

RCA TYPE

Class A Amplifiers, AF

oo o

3.
3
>
.

5556
801A
2E24
845

Class AB| Ampl

ifiers, AFb

153
1Ra
228
Ca

LL

807

1625

6146

61U6EW

6159

6159W

6883

8032

7870

7801

2E26

8298

807

1625

6816

6884

7457

7842

7843

7844

8596

6146

6146A

61L46W

6159

6159W

6883

8032

6146B/8298A

61598

6883B/8032A/
8552

8165/4-65A

8u5

7271

828

6155

813

7094

4-125A/4D21

580
590
590

800
1600

YE27A/5-1258
7034 /4X150A
7203/4CX2508
7204 /4CX250F
6156
4-250A/5D22
8438/4-400A
8167/4CX300A
7650
8166/4~-1000A
8168/4CX1000A
8239/3X3000F |
8170/4CX5000A
8171/4CX10000D
8281 /4CX 150004

Class AB2 Ampl

ifiers, AFP

40°
40¢

652U

6850

2E24

2E26

815

1624

807

1625

6146

61U46A

6146w

6159

6159W

6883

8032
6146B8/8298A
61598
6883B/8032A/
8552

6816

6884

7457

7842

7843

78uL

8596

6155
4-125A/uD21
4E27A/5-1258
7034 /UX150A

Harrison, N. J.

RADIO CORPORATION OF AMERICA RCA POWER TUBE

Electronic Components and Devices
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A=67




RCA POWER TUBE GUIDE

VACUUM-POWER-TUBE SERVICE (Cont'd)

TYPICAL TYPICAL
OPERAT | ON OPERATION
POWER OUTPUT RCA TYPE POWER RCA TYPE
APPROX. WATTS OUTPUT | FREQ.
APPROX. | MHz
- 6156 WATTS
- 4-250A/5D22
sNe 0

Class B Amplifiers, AFP S o

801A 602 30 810

811A 52 30 8000

812A - 75 6156

8005 30 833A

810 20 833A

8000 110 [827r

5786 1.6 | 892R

833A 50 889A

833A 40 889RA

5762/7C24 1.6 | 207
10,000 82IR 1.6 | 892
10,500 892R 2 880
15,000 889A 1.6 |5771
15,000 889RA _L
22,000 892 Class B Amplifiers,
22,500 207 Television Service
46,000 880 : 900 | 6161
50,000 9C25 216 7034/UX150A
55,000 5771 830 | u62y
61,000 9c21 3 7203 /4CX2508
1 ) 5671 44 7204 /4CX250F
1 5770 - 4X500A

6181
6076
TYPICAL .

OPERAT I ON e
POWER RCA TYPE 216 | 6166
OUTPUT | FREQ. 800 | 6uu8

APPROX. | MHz 216 6166A/7007
WATTS 300 | 6806
Class B Amplifiers, Amplifiers, Plate-
RF Telephony Modulated RF Telephony
= 7801 il,7 3000 | 7801
= 7870 7 3000 | 7870
5556 ~ 6 5556
5.5 837 ga 462 | 6524
801A oa 4162 | 6850

5 5 | 815 11 20 837
12.5% |60 807 13.52 125 |2E24
12.5% |60 1625 13.52 |125 |2E26
20 100 | 834 178 200 | 832A
36° 30 828 17 400 | 7801
408 60 8005 1 400 | 7870

A

RCA POWER TUBE
GUIDE |

RADIO CORPORATION OF AMERICA

Electronic Components and Devices

Harrison, N. J.



RCA POWER TUBE GUIDE

VACUUM-POWER-TUBE SERVICE (Cont'd)

TYPICAL TYPICAL
OPERATION OPERAT I ON
POWER RCA TYPE POWER RCA TYPE
OUTPUT | FREQ. output | FREQ.
APPROX. | MHz APPROX. | MHz
WATTS WATTS
18 60 80IA 600 400 7650
24 60 1624 635 30 833A
282 60 807 800 600 4618
282 60 1625 800 600 7213
302 25 815 810 160 5786
342 60 6146 825 110 827R
342 60 6146A 950 400 6181
342 60 6146W 1000 |20 833A
342 60 6159 - 110 8438/4-400A
342 60 6159W - 1000 [8166/4~1000A
342 60 6883 2700 | 110 6076
342 60 8032 4000 | 50 889A
422 60 6146B/8298A 4000 | 40 889RA
428 60 61598 - 30 8170/4CX5000A
4228 60 6883B/8032A/ 30 5762/7C24
8552 900 6u48
= 2500 | 2€39A 1.6 892R
2C39WA 60
6897 30 8171/4CX10000D
6816 1.6 207
68814 1.6 892
7457 60 6166A/7007
7842 400 6806
7843 18,000 |30 9C25
7844 27,000 |25 880
8596 29,000 | 1.6 5771
8298 38,000 |5 9C21
834 40,000 | 1.6 5671
829B 45,000 |20 5770
812A
8l1A Class C Amplifiers, Grid-
7271 Modulated RF Telephony
8165/4-65A 5.5 20 837
828 8 60 1624
8005 10.52 | 125 815
6161 362 30 828
7094 502 30 813
813 652 30 8000
7034/4X 150A 400 110 827R
7203/4CX2508
7204 /4CX250F Class C Amplifiers,
8167/4CX300A Suppressor-Modulated
810 RF Telephony
8000 5 20 837
6155 = 75 4E27A/5-125B
6156

RADIO CORPORATION OF AMERICA RCA POWER TUBE

Electronic Components and Devices Harrison, N. J. GUIDE 2
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RCA POWER TUBE GUIDE

VACUUM-POWER-TUBE SERVICE (Cont'd)

TYPICAL TYPICAL
OPERAT I ON OPERAT ION
FOWER RCA TYPE FOWER RCA TYPE
OUTPUT | FREQ. OUTPUT | FREQ.
APPROX. | MHz APPROX.| MHz
WATTS WATTS
Class C Amplifiers, 52 60 6159W/7357
Television Service 52 60 6883
Zoa an
720 o0 2 60 8032
1000|216 2 i)
; 2s |sT62 /7624 60 68838/80324/
12 216 6166 e
12,000 |216 61664/7007 8298
834
Class C Amplifiers, RF 8072
Telegraphy and FM Telephony 8462
3.2 000 | 7801 8596
3.2 7870 8298
— 5556 8226
_ 2040 812A
- 2C40A 8I1A
- 2043 8165/4-65A
- 2C39A 828
- 2C39WA 7271
- 6897 8005
202 2E24 6161
208 2£26 8167/4CX300A
22 837 8121
25 8014 7203/4CX2508
% 8324 7204 /4CX250F
27 7801 7094
27 7870 813
509 4604 8122
35 1624 5713
40 807 8226
40 1625 7034 /4X150A
A0 6816 810
6384 8000
7457 6155
7842 U-|25A/4D21
7813 Y4E27A/5-1258,
78L4 7650
4 8596 6181
442 815 833A
462 6524 5786
462 6850 6156 .
58 6146 4-250A/5D22
o8 6ILBA 8438 /14-400A
528 6146W/7212 4X500A
502 6159 827R

RCA POWER TUBE

GUIDE 2

RADIO CORPORATION OF AMERICA

Electronic Components and Devices

Harrison, N. J.




RCA POWER TUBE GUIDE

4

VACUUM-POWER-TUBE SERVICE (Cont'd)

TYPICAL TYPICAL
OPERATION OPERATION
POWER RCA TYPE POWER RCA TYPE
OUTPUT| FREQ. OUTPUT | FREQ.
APPROX.[ MHz APPROX. | MHz
WATTS WATTS
1350 600 4618 0 812AF
1350 | 600 7213 20 813
14408 |30 8334 21 ot
il 8166/4-1000A 20 8000
8170/4CX500A 30 833A
1632 16 5786
8501 30 833A
8p21 65C 30 5762/7C24
ZTS%/7CZR CW Oscillator (Magnetron)
8437 30,000 [915 [ 8684
gggéA Lingar RF Amplifiers
891R Single-Sideband Suppressed
892R Carrier—Two-Tone Modulation
6166A/7007 A 30 7457
6448 40 30 8596
6806 492 30 61468/8298A
892 498 30 61598
207 198 30 68838/8032/
8178/4CX10000D = 8552
9025 8 30 8072
8281/4CX150004 %, 20 81462
880 95 60 7271
5771 1 30 811A
5671 30 8121
9021 30 7203 /4CX2508
5770 30 7204 /4CX250F
500,000{0.425 | 6949, 6949V : 30 8122
40 175 8167/4CX300A
Class C Amplifiers or 41 4624
Oscillators Self-Rectifying 680 3 7650
175 27 8I1Af A i
812A 25, 55 6806
813 600,000] 10 6949, 6949V|
gggg Linear RF Amplifiers
e 833A Sing!e-Sidghand Suppressed
f fi 5786 CarrlerT—S|ngle—Tone
b s 8334 Modulation
335 30 5762/7C24 = : 7801
- 7870
Class C Amplifiers or A 6816
Oscillators with Separate 40 ( 6884
Plate Supply 4 60 7457
4 60 7842

3F

B

[8||Af

RADIO CORPORATION OF AMERICA RCA

Electronic Col

mponents and Devices

Harrison, N. J.
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RCA POWER TUBE GUIDE

VACUUM-POWER-TUBE SERVICE (Cont'd)

TYPICAL TYPICAL
OPERATION OPERATION
OUTPUT | FREQ. OUTPUT | FREQ.
APPROX. MHz APPROX. MHz
WATTS kW
40 60 7843 2000 425 4616
A0 € 7844 ( 4616V
6146A 2054
811A 7835
1271 0 U617
7094 10,000 5 7835
;gg;;:é;ggés Pulsed Oscillator (Klystron)
7204/4cx250F | | 21,000 [ 2586 | 8568
zg?% Grid-Pulsed Amplifiers or
7213 Oscillators
8168/4CX1000A 2.3 1215 7649
8170/4CX50004| | 10 1215 4621
6166 10 8227
6166A/7007 20 7651
6448 7214
6949, 6949V 2041
3 s 2041
Linear RF Amplifiers, 75 3 4616, U616V
AM Telephony 1200 30 4603, 4603V
2009 400 4628 RF-Frequency MuTtipTiers
2500 400 4635 WATTS
7a Tripl
Linear RF Amplifiers-Particle : C‘gf 6524
Acceleration i @ 392
KW 7 Tripler | 6850
300 475 to
- 5[ u612 140 6161
Plate-Pulsed Amplifiers or
Oscillators 180 6161
2C40A to 600
7649
5946
4621
8227 TYPICAL
7651 OPERATION
s PEAK RCA TYPE
g(l)au POWER | PULSE
o ouTPUT | LENGTH
S
2054 APPROX.| ~
3233 Pulse Modulators
4603V 3.4 kW | 100 6293
6952 40 kW 1.2 3E29
8587 - - 4610

a
R e 4 TU%F RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.



RCA POWER TUBE GUIDE

VACUUM-POWER-TUBE SERVICE (Cont'd)

A
PEAK
PLATE RCA TYPE
AMPERES
Voltage Regulators
0.5 3C33
A ( uely
1 ] 4600A
RECTIFIERS
~~~
MAX. PLATE RATINGS MAX. PLATE RATINGS
PEAK AVERAGE | RCA TYPE PEAK AVERAGE | RCA TYPE
AMPERES AMPERES AMPERES AMPERES
Half-Wave, Mercury-Vapor T 6.4 635/7019
Typesd 40 6.4 5561
0.5 0.125 |816 40 10 8578
1 0 866A Full-Wave, Mercury-Vapor
2 0. 866A Typesf
5 L 872A 10 2.5 [sou/701u
5 1.2 8008 - —
6 1 5;§A Half-Wave, Gas Type9
6 1 6 e
. P 1 0.25 3B28
8.3 L 6894 12 0.5  [3828
8.3 6895
19: 575A Half-Wave, Vacuum Types9
10 ore 0.04 5825
0 615/7018 0.06 2X2A
£ 10 8698
15 5558 0.15 8013A
11.8h 6894 0.27 5798
11.5h 2.59  |6895 0.75 8020
16 4 5561 0.8 1616
20m 5 8698 1 836
Vi
2 |ntermittent Commercial and Amateur Service.
b Typical power output is for two tubes, except for twin-unit types.
C Not recommended as Oscillator in this class.of service.
d |ntermittent Commercial and Amateur Service only.
€ Two tubes.
f Not recommended as Oscillator in this class of service.
/-\ ﬁ In phase operation, unless otherwise specified.

Quadrature operation.

Harrison, N. J.
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RCA Transmitting Tube
Operating Considerations

at™

A

The following operating considerations for
RCA transmitting tubesare intended for use with
the data sheets on individual tube types given
in the Handbook. Operating considerations
unique to a particular tube type are not in-
cluded in this presentation but are covered by
the Handbook data sheets for the given type.

RATINGS

Refer to the General Section of the Hand-
book for a detailed discussion on Rating Systems
and Tube Ratings.

CLEANING

As with other high-voltage equipment, it is
essential that external parts of power tubes
be kept free from accumulated dirt and moisture
tominimize surface leakage and the possibility
of arc-over.

Some tube configurations contain re-entrant
areas at the edge of the insulator seals.
Particular care should be taken to prevent
foreign matter fromcoming in contact with these
areas. Unless adequately protected by filtered
air, these areas collect dirt rapidly as a
result of electrostatic forces and the nature
of the air circulation around the tube.

The external parts of the tube should peri-
odically be wiped free of dirt. A recommended
procedure for cleaning ceramic-metal tubes is
as follows:

1. Remove silicone grease or similar material
by use of acetone, or equivalent.

Caution: Do not allowsilicone grease or
similar materials to remain on any rf
contact surfaces. Severe burning of the
contact surfaces of cylindrical-terminal
types will occur if the contact fingers
do not mate firmly with clean metal
contact surfaces.
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2. Clean rf contact surfaces with a very

fine grade of silicon carbide abrasive
pad, or equivalent.
Caution: Do not permit the cleaning pad
to come in contact with the ceramic
surfaces. Rub gently to prevent removal
of plating.

COOLING CONSIDERATIONS

Tube life can always be extended by maintaining
envelope temperatures substantially below the
max imum temperature ratings.

The user 1is cautioned that typical cooling
characteristics in the published data are
offered only as a guide, and that maximum
envelope temperatures in the intended operation
are the final rating criteria.

Temperature measurements of the tube enve-
lope must be made to insure operation within

maximum ratings. For glass-bulb types, the
bulb "hot-spot” must be located with the tube
operating in its intended application. A

simple technique for locating the "hot-spot"
in low-power, receiving-type tubes 1is toapply
a low-temperature-melting paint, such as
Tempilaq@, to the entire bulb surface; the
point at which this material first begins: to
melt is the hottest point on the bulb. For
most power tubes, however, this technique is
not satisfactory because of radiation effects.
Therefore, it is recommended that a thermo-
couple be moved over the envelope to locate
the hottest point on the bulb. (Although the
individual thermocouple readings are not
precise, the relative readings are sufficient.)
Spots of various higher temperature Tempilagq
paints may then be applied only tothehottest
area; the lowest Tempilaq paint whichwill not
melt must be at or below the maximum temperature
rating. See Ref. 1. 1In general, the hottest
point of a ring terminal is at the seal or

g
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™ junction of the terminal and its adjacent
glass or ceramic insulator. For some tube -
types the temperature measurement polnts are
specified on the Dimensional Outline in the
published data.

All types of heat transfer—=radiation,
convection, conduction, and combinations
thereof=—are employed in the various cooling
techniques: natural, forced-air, liquid, and
conduction cooling.

Natural Cooling=—This method is generally used
) for glass-bulb types having plate dissipation
ratings up to about 300 watts.

Temperature should be measured at the
hottest point on the bulb using techniques
previously discussed.

Adequate free space around the tube is
required for all natural cooled types. Avoid
reflective heat surfaces such as tube shields.
These and other design considerations affecting
natural methods of cooling are described in

Ref.2.

Forced-Air Cooling—

Glass-Bulb-Types—Forced-air cooling may
» be applied to glass-bulb types to enhance the
convection cooling and reduce bulb temperature.
In some glass-bulb types, ratings are given for
both natural and forced-air cooling. (The
ratings with forced-air cooling reflect the
higher permitted value of dissipation.) In
~ general, any natural-cooled type may require
some forced-air cooling if operation is near
the maximum ratings or if limited space is
available around the tube. The final decision
can be made only after temperature measure-
ments are made to insure operation below the
~™ Maximum temperature rating.

Radiator Types—The external plate con-
struction lends itself to compactness, higher
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frequency operation, increased power capability,
and intense-cooling techniques. Because the\_
plate is part of the envelope, transfer of
heat by radiation from the plate to the enve-
iope is eliminated. The simplest intense-
cooling technique is forced-air. All RCA
forced-air-cooled, external-plate types contain
integral radiators, which are brazed, pressed,\
or otherwise secured to the plate to insure

intimate thermal contact.

Most of the heat within an electron tube
is generated at the plate; additional heat
generated from the other electrodes migrates
to the plate. Precaution, however, must be
taken to insure that none of the other termi-
nals exceed their maximum rated temperature
value. It may be necessary to direct some
forced air across these terminals.

In general, there are two basic types of
radiators: the stacked-disc type of finned
radiator for TRANSVERSE FORCED-AIR COOLING,
and the radial-fin type of radiator for AXIAL
FORCED-AIR COOLING.

Transverse Cooling=—Air flow is directed
across the radiator fromanorifice in a plane
normal to the major axis of the tube and at
the center of the radiator. More efficient
cooling may be accomplished by providing a
cowling to direct and confine the air. Pressureo
drop across the radiator itself is normally

insignificant. Typical cooling characteristics
for transverse cooling, such as shown in Fig.l,
are given in the published data. The following
steps illustrate the use of the chart:

1. Estimate probable Plate Dissipation from =

electrical conditions, locate as point
"A" on the abscissa axis (80 watts in
example), and erect a perpendicular line
Rae®.

2. Determine temperature rise by subtracting\_~
estimated incoming-alr temperature
(assume 36°C in example) from estimated
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tube operating temperature (assume 200°C
in example), locate the determined value
(200°C-36°C=164°C in example) as point
"B" on the ordinate axis, and construct
horizontal line "bc".

3. Determine air flow by interpolating the
air flow curves at the intersection of
lines "ac" and "be", point "C" (16 cfm
in example).

Axial Cooling—Air flow is directed through
the radiator by suitable ducts. Air flow may
be in either direction unless otherwise
specified. Typical cooling characteristics
for axial cooling, such as shown in Fig.2, are
given in the published data. The following
steps illustrate the use of the chart:

1. Select a tube operating temperature as
discussed in this section, locate as
point "A" on the abscissa (assume 200°C
in example), erect perpendicular line
"ab", extend this ‘line until it crosses
the estimated plate dissipation curve
(240 watts in example) for temperature
(solid line), and designate as point "B".

2. Determine air flow by constructing a
horizontal line "bc" from point "B" to
the ordinate axis and designate point "C"
(3.5 cfm in example).

3. Determine the pressure drop across the
radiator for theair flow in (2), locate
point "D" on line "bc" at the estimated
plate dissipation curve (240 watts in
example) for pressure drop (dashed line),
construct a perpendicular line "de" to
the abscissa axis, designate as point
"E", and read pressure drop (0.24 inch
of water in the example).

See Ref. 3 for detailed information on the

blower requirements for forced-air-cooled tubes.

“
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Liquid Cooling—The liquid-cooling system con-
sists, 1n general, of a source of cooling
liquid, a feed-pipe system which carries the
liquid to the water jacket surrounding, and
provision for interlocking with the power
supplies the liquid flow through the cooling
courses. A more sophisticated system would
also contain a liquid regeneration loop, flow
regulators, and gages. For more detailed
information on liquid-cooling systems, see
Refs. 4 and 5.

Proper functioning of the coolant system
is of the utmost importance. Even a momentary
failure of the liquid flow may damage the tube.
Without ccolant the heat of the filament or
heater alone may be sufficient to cause serious
harm to some tube types. It is necessary,
therefore, to provide a method of preventing
tube operation in case the coolant supply
should fail. A suitable method is the use of
coolant-flow interlocks which open the power
supplies when the flow is insufficient or
ceases. If there is an interruption of the
power supplies, it is then necessary to return
the filament or heater voltage to zero and to
restart in the normal manner described in the
published data. The coolant flow must start
before application of any voltage and continue
for several seconds after removal of all
voltages.

The absolute minimum coolant flow required
through the system is given in the published
data. Under no circumstances should the
temperature of the coolant at any outlet ever
exceed the maximum value given in the published
datas

When the coolant fluid is water and the
tube 1s used in equipment under conditions such
that the ambient temperature is below 0°C,
precautions should be taken to prevent the
water from freezing in the system.

g
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Use of Water as Coolant—For availability
and ease in handling, water is recommended as
the coolant wherever possible. It is of
utmost importance to maintain a high quality
of water in the cooling system. Contamination
in the water will hasten scale formation,
corrosion, and excessive electrolysis; any one
of these conditions can greatly reduce tube
life.

Use of Liquids other than Water as Coolant-
When ambient temperatures fall below 0°C, it
is possible to use coolants such as ethylene-
glycol-water solution and FC75b. Neither of
these two coolants is as effective a coolant
as water, therefore, the plate dissipationand
flow data must be modified from that given for
water. A more extensivediscussion of ethylene-
glycol-water solution and FC75 as coolants is
given in Ref.4. For information on the use of
any coolant for which ratings are not given in
the data, contact your RCA field representative
or the nearest District Sales Office. A coolant
such as o1l will require a special plating on
the metal of the tube envelope, such asnickel
and rhodium to protect the metal surfaces from
chemical attack.

Conduction Cooling—The conduction-cooling
system consists, 1in general, of a constant
temperature device (heat sink) and suitable
heat-flow path (coupling) between the heat
sink and tube. Primary consideration of the
system should be given to the design of a heat-
flow path (coupling device) with high thermal
conductivity.

Heat Sink—The heat sink should be designed
to act as a constant-temperature device to pre-
vent any increase 1n temperature by dissipating
the heat beyond the equipment compartment. Heat
. sinks can take the form of solids or liquids.
In most applications such a heat sink is
available in the form of equipment chassis,
plate line, or output cavity.

RADIO CORPORATION OF AMERICA  TRaNS. TUBE OPR.
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Coupling—There are numerous insulating
materials available to serve as the heat-
coupling device, such as beryllium oxide
(beryllia)®, high-aluminum oxide (high-alumina),
mica, and other insulating bodies. Since the
thermal conductivity of these insulators varies
considerably, the choice of insulator will
depend primarily on the plate dissipation in
the given application. For a detailed dis-
cussion on conduction cooling, see Ref. 6,

In hf operation the inductive element of
the plate circuit is usually arelatively long
coil, which does not provide a good thermal
path from plate to chassis. Larger shunt
capacity can be tolerated, however, and heat
can be conducted through a portion of it to
the chassis. In uhf operation the permissible
shunt capacity of the plate circuit is limited,
but the inductive element is short and can
usually be made with sufficient cross-sectional
area to form an excellent thermal path. 1In
vhf operation a careful compromise of the above
is required to obtain adequate rf performance
and reasonable cooling.

PRECAUTIONS

The voltages at which power tubes are oper-_
ated are extremely dangerous. Protection cir-
cuits must be provided whichwill protect oper-
ation and maintenance personnel, protect the
tube in theevent of abnormal circuitoper-
ation, and protect the tube circuits in the
event of abnormal tube operation. Power tubes
require mechanical protective devices such as
interlocks, relays, and circuit breakers.
Circuit breakers alone may not provide adequate
protection in certain high-power-tube circuits
when the power-supply filter, modulator, or
pulse-forming network stores considerable\_
energy. Additional protection may be provided
by the use of high-speed electronic circuits

A
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«™ or electronic "crow-bars" to bypass the fault
current until mechanical circuit breakers are
opened.

Great care should be taken during the adjust-
ment of circuits. The tube and its associated
apparatus, especially all parts which may be

™ at high potential above ground, should be
housed in a protective enclosure. The pro-
tective housing should be designed with inter-
locks so that personnel cannot possibly come
in contact with any high-potential point in
the electrical system. The interlock devices
should function to break the primary circuit
of the high-voltage supplies and discharge
high-voltage capacitors when any gate or door
on the protective housing is opened, and
should prevent the closing of this primary
circuit until the door 1s again locked.

ELECTRICAL CONSIDERATIONS

Cathode—~RCA transmitting tubes use a wide
variety of cathodes. All utilize thermionic
emission and should be operated at a constant
temperature.

Refer to the General Section of the Hand-
book for a detailed discussion on TYPES OF
~» CATHODES AND THEIR USE.

Filament or Heater-~The rated filament or
heater voltage should be applied for the heat-
ing time specified in the published data to
allow the cathode to reach normal operating
temperature before voltages are applied to
other electrodes.

The life of the cathode can be conserved by
adjusting to the lowest filament or heater
supply voltage that will give the desired
performance. In general, the filament or
~ heater voltage values given in the published

data include the maximum value and the typical

value. Exceeding the maximum value will damage
or severely shorten the life of the cathode.

Electronic Components and Devices Harrison. N. J CONS. 6, 2-65
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The filament or heater voltage should be
adjusted to the typical value initially, then
reduced to provide satisfactory tube per-
formance; any further reduction will show some
degradation,

Good regulation of the filament or heater
voltage about the value found above is, 1in
general, economically advantageous from the
view-point of tube life. When the rated value
is shown with a percentage value in the published
data, the percentage value indicates the
tolerable momentary fluctuations from the
rated value. For longer life, especially at
higher operating frequencies, these fluctuations
should be reduced by improved power supply
regulation.

The cathode may be subjected to back bom-
bardment as the frequency is increased with
resultant increase in temperature. In pulse
types back bombardment normally need not be
considered when the duty factor is small. How-
ever, higher duty factors increase the possi-
bility of this effect. In any event, the
filament or heater supply voltage should be
reduced as described above.

Standby Operation=During standby periods,
the tube may be operated at decreased filament
or heater voltage to conserve life. It 1is
recommended that the filament or heater voltage
be reduced to no less than 80 per cent of
normal during standby periods of up to 2 hours.
For longer periods, the filament or heater
voltage should be turned off.

Filament Overvoltage Pulse Circuits=—In
certain battery-operated equipment, such as
emergency-type, remote-area, or mobile applica-
tions, it is of utmost importance to conserve
battery power. Quick-heating RCA power tubes
provide useful power outputs within about one
second froma cold start. This fast "warm-up"
feature eliminates the need for standby filament
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«™, power, resulting in significant conservation
of battery power.

In general, "warm-ups" of about one second
are adequate in equipment where the microphone
switch actuating the transmitter power relay
is located in the cradle of the handset, such

™ as a conventional telephone, or similar wall-
type installation. However, when the switch
is the push-button type located on the hand-
set, faster "warm-ups" are demanded. Extremely
fast "warm-ups" of less than 200 milliseconds
are possible for such "push-to-talk" microphone
switches by the use of a suitably designed
filament overvoltage pulse circuit or "hot-
shot" circuit.

The diagram shown in Fig.3 depicts the fila-
ment-voltage waveform during a transmission
using a "hot-shot" circuit. An overvoltage

w
2
3
s
z
3 o
'S
Ef0 |4 -
[ty —fe———— 15 t3 -

P t=0
TIME——* 92CS-12402

FI1G.3 - FILAMENT VOLTAGE WAVE FORM

Ef] is applied for time tj. A transfer switch
then reduces the filament voltage to the rated

. Vvalue, Efg, for the remainder of transmission
time t2. During standby time t3, the filament
voltage 1s zero.

The block diagram shown in Fig.4 depicts the
basic requirements of a "hot-shot" circuit in
conjunction with the communication equipment.
# The auxiliary circuit must provide a low-
impedance filament overvoltage source, a rated
filament voltage source, an accurately timed
means of switching these sources, and a

Electronic Components and Devices Harrison, N. J. CONS. 7, 2-65
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protective circuit to prevent possible damage
to the tube filament fromrepeated applications
of overvoltage with insufficient time for the
filament to cool between transmissions. Both
filament voltages are obtained from the
transmitter power supply. Power is supplied
simultaneously to the transmitter and timer

TRANSMITTER -
POWER SWITCH
PRIMARY e OWE “,s ¢
POWER il
MAIN POWER !
SWITCH #
P TIMER
v |
o | g
RECEIVER | |PROTECTIVE
TRANSMITTER Ef | CIRCUIT
POWER RELAY oo
TRANSMITTER
"PUSH-TO-TALK" v Ef2
To- § =
MicropwoNE g | /LY | TRANSFER
SWITCH f ey
Ny
V—QUICK-HEATING VACUUM POWER TUBE =
Ef,—FILAMENT OVERVOLTAGE
E fo—RATED FILAMENT VOLTAGE SHEE-iP4G

F1G.4 - BASIC RECEIVER-TRANSMITTER WITH AUXILIARY
"HOT-SHOT" CIRCUIT

by the "push-to-talk" microphone switch. The
transfer switch, which is initially connected
to the filament overvoltage source, is switched
by the timer to the rated filament voltage

source in the required time (pulse duration)
after application of power to the transmitter.

Before a "hot-shot" circuit can be designed
for a quick-heating tube, it 1s necessary to
establish maximum ratings for the peak voltage
(on the order of 2 to3 times the rated filament
voltage) and duration of the filament over-
voltage pulse for the desired heating time.
Filament overvoltage pulse ratings are given \_,
in the published data on quick-heating tube
types.

Electronic Components and Devices Harrison, N. J.
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Operating Considerations

) Any "hot-shot" circuit design must provide
protection against the application of the
filament overvoltage pulse to a hot filament.

It 1s recommended that a dummy filament,
simulating the resistance of the specific tube
«, type, be used in the initial testing or checking
of a "hot-shot" circuit design. Otherwise, any
fault—especially an excessive pulse duration

can cause catastrophic failure of the tube.

Plate Voltage Supply—Power-amplifier tubes

o, usually obtain plate voltage from rectifiers
provided with suitable filter circuits, although
batteries or local dc generators are sometimes
used, especially in portable and mobile
equipment.

A time-delay relay should be provided in
the plate-supply circuit to delay application
of plate voltage until the filament or heater
has reached normal operating temperature.

An interlocking relay system should be
provided to prevent application of plate voltage
prior to the application of sufficient bias
voltage and/or rf drive to grid No.1l; otherwise,
with insufficient bias, the resultant high
plate current may cause excessive plate dissi-
pation with consequent damage to the tube.
RF-load shorts or other causes of high output
VSWR may also cause high dissipations, ex-
cessive voltage gradients, or insulator flash-
overs. The VSWR should be monitored and the
detected signal used to actuate the interlock
. Systemto remove the plate voltage in less than

10 milliseconds after the fault occurs.

In beam power tubes with closely spaced
electrodes, extremely high-voltage gradients
occur even with moderate tube operating
voltages. Consequently, momentary fault

@™, currents may cause catastrophic failure unless
protection is provided. A series impedance 1in
the plate lead is recommended. A resultant
plate impedance, which will provide a plate-

@ RADIO CORPORATION OF AMERICA  TRANS. TUBE OPR.
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RCA Transmitting Tube
Operating Considerations

voltage-supply regulation of no better than

10 per cent, is usually sufficient. -

Grid-No.2 Voltage Supply=—The grid No.2 must
be protected by a time-delay and interlocking
relay similar to the plate-voltage-supply
protection described for Plate Voltage Supply.
The plate voltage should be applied simul-
taneously with or before the grid-No.2 voltage;
otherwise, with voltage on grid No.2 only,
grid-No.2 current may be large enough to cause
excessive grid-No.2 dissipation. If the grid-
No.2 voltage is obtained from the plate voltage
supply, these precautions will have been
accomplished.

Grid-No.2 current is composed of a positive-
current component resulting from cathode
emission to grid No.2 and a negative-current
component resulting from secondary-emission
phenomena. Because the net result of these
component currents 1is read on a meter in the
grid-No.2 circuit, grid-No.2 dissipation can
not be accurately determined. Operation
similar to conditions given under Typical
Operationin the published data will minimize
the possibility of exceeding maximum dissi-
pation.

In tubes with precision-aligned grids, such
as Cermolox tubes, the grid-No.2 circuit must ‘o
be capable of maintaining the proper grid-No.2
voltage in the presence of moderate negative
dc current as well as normal values of positive
current. Complete protection can be achieved
by the use of a well-regulated power supply,
a grid-No.2-to-ground impedance that is low <
enough to prevent gradual build-up of grid-No.2
voltage and/or catastrophic build-up (runaway)
under negative-current conditions, and a cur-
rent-overload relay to protect the grid No.2
against positive or negative currents on the
order of one-tenth the required plate current. “o

RADIO CORPORATION OF AMERICA @
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RCA Transmitting Tube
Operating Considerations

Grld No.| Voltage Supply==The grid-No.l bias
“1rcu1t should preferably be adjustable to
permit small variations of grid-No.l voltage.
This bias adjustment will permit setting the
desired plate current, and it will minimize
variations in tube performance. Sufficient
fixed bias or cathode resistor bias should be
brovided to protect the tube in the event that
the drive signal 1is lost.

The design of the bias-voltage supply should
include an instantaneous over-current relay.
The action of the over-current relay and the

@ inherent regulation of the supply should be
such thatno damage to the tube or supply will
result from an accidental short at the tube
connection or from an internal tube fault.

The rf-power-input transmission line should
be provided with VSWR protection to remove
drive power as well as plate (and grid No.2)
voltage within 10 milliseconds in the event
of abnormal changes in input VSWR during
operation.

CLASSES OF SERVICE

AF Power Amplifiers—The current and power
values in the Maximum Ratings are averaged over
any audio-frequency cycle of sine-wave form.
The driver stage should be capable of supplying
at low distortion the No.l grid(s) with the
value of peak af voltage given in the Typical
Operation of the published data. In no case
should the Grid-No.l-Circuit Resistance exceed
the value specified under Maximum Circuit
Values. Transformer or impedance coupling
devices are recommended.

Individual bias adjustment for each tube
(unit) should be used to balance the loading
and minimize distortion. In push-pull operation
the bias of each tube (unit) should be adjusted
to divide the value of zero-signal plate cur-
rent in the published data equally between the
two tubes (units).

Electronic Components and Devices Harrison, N. J. CONS. 9, 2-65
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RCA Transmitting Tube
Operating Considerations

Except for class A amplifiers, the average
plate and grid No.2 currents vary with the am-
plitude of the driving signal. Hence, serious
distortion and inadequate power output will
result with large input signals unless the
plate and grid-No.2 power supplies are well
regulated.

Class A—This class normally does not draw
grid-No.l current or requires tube driving
power and can employ simple cathode bias.
Where class Ag (indicating grid-No.l current
flows during part of the cycle) is specified,
the grid-No.l circuit precautions discussed
under class AB9 operation will apply.

Class AB|—The subscript 1 in class ABj
indicates that grid-No.l current does not flow
during any part of the cycle.

Class B and Class AB2—These classes normally
draw grid-No.l current (indicated by the sub-
script 2in ABg) with large signals and, there-
fore, require tube driving power. To minimize
distortion, the grid-No.1l bias supply preferably
should be regulated or held to a low value of
effective resistance. Transformer coupling
should be used.

RF Power Amplifiers or Oscillators—On modern
ceramic-metal envelope types, the frequency
selected is usually the maximum value at whic

reasonable gain and efficiency are obtained.
In glass-envelope types, the maximum frequency
is selected as the frequency above which
excessive rf envelope losses require voltage
deratings and reduced efficiency requires
input deratings.

Driving power values given in the published
data include only the power that must be
delivered to the tube and bias supply. The
term, "driving power", 1s normally used only
at low frequencies where circuit losses are

O

g

A g

g

small.
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RCA Transmitting Tube
Operating Considerations

Where Driver-Power Output is shown in the
»ublished data, the rf losses associated with
a typical input circult are also included.

In cathode-drive circuits, a portion of the
driver- -power output and the developed rf power
output act in series to supply the load circuit.
If the dr1v1ng power 1s increased, the output
vill always increase. In a grid-drive circuit,
a saturation effect takes place; 1i.e., above
a certain value of driving voltage and current,
the output increases very slowly and may even
decrease. It 1s important to recognize this

emdifference and not try to saturate a cathode-
drive stage; otherwise, the maximum grid-No.l
and grid-No.2 input may easily be exceeded.

Parasitic oscillations may be experienced
under certain operating conditions. Such
oscillations result in erratic performance and
may cause damage to the tube and/or associated
circuitry. Operating conditions and external
circuits should be adjusted for operation
without oscillations. References 10 and 11
are suggested for further information on the
detection and suppression of parasitic oscil-
lations.

Class C Plate-Modulated-Power Amplifiers—
In plate-modulated class C amplifier service,
mthe tube can be modulated 100 per cent. The
grid-No.2 voltage must be modulated simul-
taneously with the plate voltage so that the
ratio of grid-No.2 voltage to plate voltage
remalns constant.
Grid-No.2 voltage should be obtained pre-
™ ferably from a separate source modulated from
a separate winding on the modulation trans-
former.

Bias voltage may be obtained from a grid-

No.l resistor, but preferably isobtained from
.~ a combination of grid-No.l resistor with either
fixed supply or cathode resistor to protect
the tube in the event the drive signal is lost.

@ RADIO CORPORATION OF AMERICA  TRANS. TUBE OPR.
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RCA Transmitting Tube
Operating Considerations

In cathode-drive, plate-modulated, class C rf
power amplifier service, the tube can be modulated
100 per cent if the rfdriver stage is simultaneously
modulated 100 per cent. Care should be taken to in-
sure that the driver-modulation and amplifier-
modulation voltages are exactly in phase.

Class C CW Power Amplifiers—In class C rf |
telegraphy service, the tube may generally
be supplied with bias by any convenient method:
from fixed supply, by grid-No.l resistor, by
cathode resistor, or by combination methods.
However, when the tube is used in the final
amplifier or a preceding stage of a trans-
mitter designed for break-in operation and
oscillator keying, an amount of fixed bias
must be used to limit the plate current and,
therefore, the plate dissipation to a safe
value. Some fixed bias is preferred in any
event to protect the tube in case the drive
signal is lost.

Grid-No.2 voltage should be obtained pre-
ferably from a separate source. It can also
be obtained from the plate-supply voltage with
a voltagedivider, or through a series resistor.
A series grid-No.2 resistor should be used
only when the tube 1s used in a circuit which
is not keyed.

Linear RF Power Amplifiers—The classes of
operation suitable for linear rf power ampli-
fiers include: class A, class ABj, class ABg,
class B with bias, and class Bwith zero bias.
Class A operation is the more nearly linear,
but it is also the least efficient. Applica-
tion is generally limited to low-power-level
amplification. Class AB; produces the best
compromise for linearity, efficiency, and gain.
Class ABg or class B operation provides higher
output for applications where sufficient
driving power 1is available to permit some
"swamping", and where linearity requirements
are less stringent. Class Bzero-bias operation

Electronic Components and Devices Harrison, N. J.
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RCA Transmitting Tube
Operating Considerations

with suitable high mu triodes may be used when
adequate driving power is available.

In general, grid-No.2 voltage should be
obtained froma separate, well-regulated source.
In circuits where the grid-No.l current is
drawn, a separate, well-regulated source 1is
also required.

(1) - Single-Sideband, Suppressed Carrier
Service—~Single sideband suppressed carrier
operation is a formof linear amplifier service
in which only one sideband is transmitted, and
the carrier is suppressed.

The values of Distortion Products Lewvel
given under Typical Operation in the published
data are referenced to either of the two tones
for "two-tone" modulation and are without the
use of feedback to enhance linearity.

(2) - Class B and Class C Television
Service—Television is a form of linear
amplifier service in which the rf carrier is
modulated by a video signal. Typical operation
is given at conditions of a specified band-
width measured between the half-power points.

The values for the pertinent parameters
given under Typical Operation in the published
data are given at the synchronizing (sync)
level and pedestal level (black level or
blanking level).

(3) - Class B Telephony Service—Class B
telephony service is a form of linear amplifier
service in which the grid is excited with an
rf carrier that is modulated at audio frequen-
cies in one of the preceding stages. Under
these conditions, plate dissipation is greatest
when the carrier is unmodulated. Grid bias
should be obtained from a dc voltage source
of good regulation.

Pulsed RF Amplifiers and Oscillators—This
service consists of the generation and ampli-

fication of an rf signal, the envelope of
which is a waveform limited to intermittent

RADIO CORPORATION OF AMERICA TRANS. TUBE OPR.
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RCA Transmitting Tube
Operating Considerations

pulses of defined shape, duration, and repe-
tition frequency. Pulse duration and duty\_~
factor are sometimes limited directly by the
maximum ratings. More frequently, the maximum
ratings define a relationship between these
factors as a maximum "ON" time in a given time
interval in order to cover pulse-train inputs.
Typical operation, in general, is given for
conditions with a rectangular waveshape pulse
of a given duration and duty factor. For
operation at pulse durations or duty factors other
than those given in the published data, see
Ref.12.

In the amplifier service, the power supply‘o
pulses should preferably start shortly after
and end shortly before the rf drive pulse to
reduce the possibility of parasitic oscillations.
If the rf drive pulses are "gated" within the
power-supply pulses (the rf drive pulse starts
shortly after and ends shortlybefore the
power-supply pulses), the desired "gate"
conditions should be observed carefully when no
rf drive pulse is present to be assured that no
oscillations are present.

The peak input energy required during the
pulse isnormally obtained from capacitor banks
that must store many times this peak value to
prevent excessive voltage droop. Consequently,
it is particularly important toobserve all the
precautions for limiting tube input during faults <’
which are described under Grid-No.2 Voltage
Supply.

Pulse-Modulated RF Amplifiers—This service
consists of the simultaneous amplification and
pulse modulation of a cw rf signal. If differs
from the other more conventional modulated rf
amplifier services in that the modulating wave-
formis limited to intermittent pulses of defined
shape, duration, and repetition frequency.
This type of amplification/modulation is
normally done at low power levels; hence, few
power tubes are rated specificallyfor this
service.

RADIO CORPORATION OF AMERICA @

Electronic Components and Devices Harrison, N. J.



RCA Transmitting Tube
Operating Considerations

 Pulse Modulator Service=—The tube supplies a
modulation signal consisting of intermittent
pulses of defined shape, duration, and repetition
frequency. Ratings, waveforms, and precautions
are similar to those given for pulsed rf ampli-
fier service (except there is no rf drive

o™ signal).

Observation of the exact waveforms must be
made with an oscilloscope. In this manner,
transient voltage or current spikes caused by
unavoidable circuit reactances may be observed.
Transient values must be held within the maximum

@™ ratings given in the published data.

High-power pulse modulators, when used to
"clip" or "flat-top"™ the output waveform by

the overdriving technique, must provide grid-
No.l and grid-No.2 input protection.

Plate current flow during the "OFF" time
will contribute to plate dissipation; the bias
voltage should be sufficient to hold the plate
current below the required levels for any tube.
The control limits, such as found in the
Characteristics Range Values will provide
information in determining the required bias.
Current flow during the rise time and the fall
time of a "rectangular" pulse can contribute
significantly toplate dissipation; this current

@, flow should be considered if the theoretical
plate dissipation is close to the rated value.

Voltage Regulator Service—The tube acts as a
"pass tube" having a controllable voltage drop
in a series-regulated voltage-supply circuit.

~ The plate voltage rating can be interpreted as
applying to the actual plate-to-cathode voltage
of the tube rather than the supply voltage.
In this case, adequate protective devices must
be used to protect the tube in the event of a
shorted load. Special precaution should be

 made to observe the maximum circuit values for
grid-No.l and grid-No.2 impedance. For infor-
mation on voltage regulator circuits, see Refs.
13,14, and 15.
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RCA Transmitting Tube
Operating Considerations

It is recommended that onlytube types rated
for this service be used since the use of a high
power vacuum tube in a high-voltage, low-current
application will frequently result in the
selection of a tube inadequately controlled in
the low-current region.

- Made by the Tempil Corp., 132W. 22nd Street,
b New York 1, New York.

Manufactured by the Fluorchemical Division,
Minnesota Mining and Manufacturing Co., 900
Bush Avenue, St.Paul 6, Minnesota.

B Warning: Beryllia dust and fumes are highly

toxic to mucous membranes and may cause
serious ulcers when imbedded under the skin.
See References 7, 8, and 9.
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Transmitting Tube Ratings
vs Operating Frequency

4™, The MAXIMUM RATINGS given for each type on its data pages
apply only when the type is operated at frequencies lower
than some specified value which depends onthe design of the
type. As the frequency is raised above the specified value,
the radio-frequency currents, dielectric losses, and heating
effects increase rapidly. Most types can be operated above
their specified maximum frequency provided the plate voltage
N and plate input are reduced in accordance with the informa-
tion given in the following tabulation.
MAXIMUM PERMISSIBLE PERCENTAGE
OF MAXIMUM RATED PLATE VOLTAGE & PLATE INPUT
TUBE OPERATING TELEPHONY TELEGRAPHY
TYpe | FREQUENCY Class B, o
P ) Mc Class C Grid Pletoe Class C
or Suppressor Modulated Unmodulated
Modulated
8D21 300 100 - 100
207 Same as for Type 892
211 15 100 100 100
30 88 80 80
80 70 50 50
801-A 60 100 100 100
75 93 80 80
120 78 50 50
803 20 100 100 100
40 86 77 77
60 80 60 60
805 30 100 100 100
45 90 82 82
80 77 b5 55
P 807 60 100 100 100
80 90 80 80
125 15 55 55
809 60 100 100 100
70 93 88 88
120 75 50 50
810 30 100 100 100
Vi 60 88 70 70
100 80 50 50
8132 30 100 100 100
60 88 75 75
120 76 50 50
P 2 in Self-Rectifying Oscillator or Amplifier Service, and in

Amplifier or Oscillator Service with Separate, Rectified,
Unfiltered, Single-Phase, Full-Wave Plate Supply, the 813
has the same maximum permissible percentages as those shown
for Class C Telegraphy.

TRANS. RATINGS
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Transmitting Tube Ratings
vs Operating Frequency

MAXIMUM PERMISSIBLE PERCENTAGE
OF MAX IMUM RATED PLATE VOLTAGE & PLATE INPUT
TUBE OPERATING TELEPHONY TELEGRAPHY
TYPE FREQ&JENCY Class B, N
¢ Class C Grid Plate Class C
or Suppressor i Unmodul ated
Modulated Modulated
814 30 100 100 100
50 90 80 80
75 85 64 64
815 125 100 100 100
175 85 80 80
200 75 70 70
828 30 100 100 100
50 90 80 80
75 80 65 65
830-8B 15 100 100 100
30 87 77 77
60 74 54 54
832-A 200 i 100 100
250 - 89 89
834 100 100 100 100
170 89 80 80
350 13 53 53
835 20 100 100 100
40 85 80 80
100 70 50 50
837 20 = 100 100
40 = 76 76
60 - 62 62
838 30 100 100 100
60 85 75 75
120 70 50 50
860 Same as for Type 838
880 Voltage Input
25 100 100 100 100
50 80 94 72 P
75 68 85 56 62
100 60 75 45 50
889-A 50 100 100 100
100 85 75 75
150 72 50 50
889R--A Volt. Input
40 100 100 100 100
65 85 78 87 73
100 72 60 65 50

Electronic Components and Devices
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Transmitting Tube Ratings
vs Operating Frequency

Electronic Components and Devices

Harrison, N. J.

MAX IMUM PERMISSIBLE PERCENTAGE
Y OF MAXIMUM RATED PLATE VOLTAGE & PLATE INPUT
OPERATING TELEPHONY TELEGRAPHY
TUBE Mac
TYpe |FREQUENCY | = Class B, Class C )
Mc Class C Grid et Class C
or Suppressor Aoty |Unmodulated
Modul ated Modulated
M), | 891 1.6 = - 100
7.5 - - 75
20 = - 50
891-R 1.6 - - 100
T8 = - 75
20 - o 50
- | 892 1.6 100 100 100
T:b 85 85 75
20 76 75 50
892-R 1.6 100 100 100
7:5 85 is 75
20 76 50 50
1613 45 100 100
60 - 90 90
90 85 85
1614 80 - 100 100
120 = 75 75
1619 45 100 100 100
60 93 90 90
90 85 77 7
1624 60 100 100 100
80 90 80 80
125 75 %] 55
1625 Same as for Type 807
A | 1626 30 - - 100
60 - - 96
90 - e 93
5713 220- - - 100
5763 Volt., Input | Volt. Input
50 - 100 100 100 100
— 175 - 100 80 100 80
) | 5771 Volt. Input
1.6 100 100 120 112.5
25 100 100 100
. 50 75 75 75
5786 160 = 100 100
6417 Same as for Type 5763
% | 8005 60 100 100 100
80 90 75 75
100 83 60 60
TRANS. RATINGS
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CIRCUITS FOR HOT-CATHODE MERCURY -
'APOR & GAS RECTIFIER TUBES
Iu-crlcal Relationships Among Electrical Quantities

€ = Trans. Sec. vultage (RMS) lay =
E,y = Average DC Output voltage Iy =
Eymi = Peak Inverse Anode Voltage Ip =
€, = Peak DC Output Voltage 'om =
€. = Major Ripple Voltage (RMs) Py =
f = Supply Frequency Pav =
'r = Major Ripple Frequency Pag =
Pgc = DC Power (( X

Average DC Output Current
Average Anode Current
Anode Current (RMS)

Peak Anode Current

Line volt-Amperes

Trars, Pri, volt-amperes
Trans., Sec, Volt-Amperes
lay)

av

Note: Conditions assumed involve sine-wave supply; zero
voltage drop in tubes; no losses intransformer and cir-
cuit; no back emf intre loadcircuit; and mophase-back.

RATIO ] Fig. IIFIg. 2 I Fig.3 I Fig.4 l Fi.ﬂ Fig.6 l Fig.7 I Fig.8

Voltage Ratios

E/E,, 2.22| 1211 1.11]0.854 {0.854 | 0.427| 0.785 | 0.74
Epmi/E 1.41 | 2.83| |.41|:2.45| 2.45| 2.45| 2.83| 2.83
Ebmi/Eav 3.14( 3.14| 1.57| 2.09| 2.09| 1.05| 2.22| 2.09
EnfEav 3,14 1.57| 1.57| L21| 1.064 1.GB| .11} 1.0B
E/E,, 1.11}10.472|0.472(0.177| 0.04| 0.04|0.106| 0.04
Frequency Ratio
1 [ ] 2] 2] 3] 6] o] 4] 6
Current Ratios
Ipllm 1.67}0.785 | 0.785 | 0.578 | 0.289 | 0.578 0.5 | 0.408°
I/ lay | 0.5 0.5| 0.3 |0 167| 0.33] 0.2%|0.167
Resistive Load
Ionf Vav 3.4 | 1.57| 1.57| 1.21] 0.52f 1.05| t.11]| 1.06
lond b 3.14( 3.14| 5.14] 3.63| 3.14| 3.14| 45| 6.3
Inductive Load®
Ipm/'av - I I I 0.5 | | I
Power Ratios
Resistive Load
PP 3.49| 1.74]| 1.24| — s = = —
Pao/Pdc 2.69| 1.23 1.24 - —_ —_ —_— -
Pa1/Pgc 2.69 1.23] 1.24 —_ —_ —_ — —
Inauctive Load®
Pas/Pac — 1 57| o] 7| 1.48) 1.05] 1.57| 1.81
Pdp/Pd( —_ 1 [ R} 21 1.05 1.06 Ladil 1.29
Pa1/Pac —_ (] 1M 1.21 1.0 1.05 1.4 1.05

* Bleeder current of 2% full-load current will
for balance coil ana thus avoid poor regulation at light loading.

C The use of a large filter-input choke is assumed.

provide excnlmg current
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CIRCUITS FOR HOT-CATHODE MERCURY-
VAPOR & GAS RECTIFIER TUBES
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4D CIRCUITS FOR HOT-CATHODE MERCURY-
VAPOR & GAS RECTIFIER TUBES
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2K26
KLYSTRON

S|INGLE-RESONATOR, REFLEX TYPE
Frequency: 6250 to 7060 Mc

GENERAL DATA

Electrical:
Heater, for Unipotential Cathode:

Voltage. . « . « . . 6.3 £10:5 & « » « a€ ordc volts

@ Current. . . . . . L R amp

Frequency Range. . . . 6250 to 7060 . . . . . . . . . Mc
Mechanical:

Mounting PoSition. . « o « o o o o o o & o 0o o s 0 0 4 e Any

Dimensions, Terminal Connections,
and Mechanical Tuning Mechanism. . . . See Outline Drawing

M\ Resonant Cavity. . « « ¢ « o o o & & & Integral Part of Tube
ENVELODE & 5 v % w @ 5 ® & ® m om @ 8w wowow w8 &8 Metal
CaDs w5 & 5 & %@ 9 & & ol w e e @ e e Miniature with Wafer
Basein w & & & & W » . Small-Wafer Octal 4-Pin with Pin No.4

replaced by Coaxial Output Line
BOTTOM VIEW
Pin 1-Shell, 1 Pin 7 - Heater
Resonator Pin 8 — Cathode
Cap - Reflector
Pin 2-Heater e\‘,/o Terminal
O¥®

™

M

NOTE: COAXIAL OUTPUT LINE PASSES THROUGH
VACANT PIN POSITION No. ¥4

CW _OSCILLATOR-Class C

Maximum Ratings, Absolute Values:

DC RESONATOR VOLTAGE s o w » s 5 » & = o w 330 max. volts
DC REFLECTOR VOLTAGE:

Positive Nalue s s @ s s w w5 & « & ® ® 0 max. volts

Negative Value . . . « v v v v v v o . 350 max. volts
DC RESONATOR CURRENT ¢ s & & & v s & = w @ 35 max. ma
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 50 max. volts

Heater positive with respect to cathode. 50 max. volts
AMB| ENT TEMPERATURE OF SHELL . « « « « . « 110 max. oG
TEMPERATURE OF COAXIAL OUTPUT LINE . . . . 90 max. oc

Typical Operation © at 6660 Mc in Mode "A"
with 3/4" x [=1/2" Wave Guide

DC Resonator Voltage . . . . . . R 300 volts
DC Reflector Voltage Range* . . . . . . =65 to -120 volts
DC Resonator Current . . « « « & ¢ o . & 25 ma
DC Reflector Current . . . . . . . . less than 7 ua

(continued on next page)

oA
,» : See next page.
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2K26

KLYSTRON

Hal f-Power Electronic-Tuning
Frequency Change® . . . . ... ... 55 Mc
Power QUtput : « « =5 5 s 8w s 4 & « 120 mw

&
Adjusted for maximum power output at the given operating frequency.

Change in frequency between the two half- —power points when the reflector
voltage is varied above and below the point of maximum power output
corresponding to the given frequency. -

Q The coaxial output line is coupled to the specified wave guide through
the wide-band coaxial coupling unit shown on following pages.

INSTALLATION NOTES

A socket for the 2K26 may be obtained by removing the
clip from the No.4 pin position of an octal socket and
drilling the No.4 opening large enough to admit the co-
axial line and the surrounding coupling unit. To guard
against excessive strain on the coaxial output line, the
tube must be securely fastened by a clamp on the base of
the socket mounting. Bumping or continued pressure on
the output line will seriously damage the tube. The
proper area for clamping on the shoulder of the header
skirt is shown on the Outline Drawing.
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2K26
KLYSTRON

OPERATING NOTES

All tabulated data and curve information shown for the
2K26 were taken with the specified coupling unit and
wave guide. It is important that this coupling unit
or its electrical equivalent be used to insure tube in-
terchangeability and satisfactory tuning characteristics.
In addition, the standing-wave ratio of the coupler
should not exceed 0.8 db. (I.! voltage-standing-wave
ratio).

In most applications the cathode of the 2K26 is operated
at a 'negative potential with respect to ground so that
the tube shell, whichis integral with the resonator, is
at ground potential. |In those applications which do not
operate with the shell at ground potential, it is essen—
tial that the 2K26 be surrounded by a grounded shield
and tuned with an insulated tool, in order to protect
the user from contact with high voltage. The shield de-
sign should permit adequate ventilation to assure that
ambient temperature, as measured with a thermometer in-
serted between the metal tube shell and the shield, will
be less than the maximum rated value. Ambient temperature
changes will cause the resonator to expand or contract,
producing a change in frequency. For best frequency sta-
bility, the 2K26 should be operated at nearly constant
ambient temperature and with a well-regulated power sup-
ply.

Shielding of the reflector and resonator voltage leads
as close to the tube as possible is essential to avoid
modulation of the tube output by any external voltages.
In addition, the connection to the reflector terminal
must be insulated to withstand the total acceleration
and reflector voltage. To avoid damage to the tube, the
reflector potential must never become positive with re-
spect to the cathode.

Tuning of the 2K26 is accomplished by mechanical and
electronic means. The mechanical tuning system is de-
signed to permit approximate adjustment of frequency, but
is not recommended for use where continual or frequent
adjustment of frequency is required. Approximately five
full turns of the-frequency—adjustment screw are suffi-
cient to tune the tube over its rated frequency range.
The electronic tuning range is dependent upon reflector
voltage, the type of load and the kind of coupling to the
load.

Voltage modes are regions within the total range of re-
flector voltage in which oscillations will occur. The
typical operating conditions and curves shown for type
2K26 apply to mode "A", the only mode recommended for
this tube.

NOV. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 2
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2K26

KLYSTRON

REFLECTOR TERMINAL
MINIATURE CAP

1 3%, MAX. —

WITH WAFER
d
STRUT -
L
37
MAX.
T
AREA FREE
FOR CLAMPINGT SEE B
(NOTE 4) NOTE 3 885 7.7
+.010
7 ol &V
140"$.005"— J 32
JI-NSUI._ATOR — r3,|6
A + Y4
T
spat 7
327 SEE /7 I+ 040"+.005"

[
v

BOTTOM VIEW.
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2K26
KLYSTRON
AREA FREE
FOR FREQUENCY
CLAMPING w, | u; ADJUSTMENT
—— SCREW

—.116"MAX.

o o b
i "2t Vo4

= 25,
< S
* /4

AREA FREE
FOR CLAMPING

TOP VIEW

NOTE I: THE INNER AND OUTER CONDUCTORS OF THE COAXIAL
OUTPUT LINE ARE CONCENTRIC WITHIN 0.010".

NOTE 2: BASE-PIN AND COAXIAL-OUTPUT-LINE POSITIONS
ARE HELD TO TOLERANCES SUCH THAT PINS AND OUTPUT
LINEWILL FIT FLAT-PLATE GAUGE HAVING (a) THICKNESS
OF 1-7/32", (b) 4 HOLESWITH DIAMETER OF 0. 1030"
0.0005" FROM TOP SURFACE OF GAUGE TO A DEPTH OF
0.25" AND THEN WITH DIAMETER INCREASED BY APPROXI|-
MATELY 1/64" FOR REMAINING DEPTH OF HOLE, SO
LOCATEDON A 0.6870" +0.0005" DIAMETER CIRCLE THAT
THE DISTANCE ALONG THE CHORD BETWEEN ANY TWO
ADJACENT HOLE CENTERS 1S 0.2630" t 0.0005", (c) ONE
HOLE WITH DIAMETER OF 0.1600" t 0.0005" TO DEPTH
OF 1-7/32" WHOSE CENTER IS LOCATED ON THE SPECIFIED
PIN CIRCLE A DISTANCE DETERMINED BY LAYING OFF ON
THE TOP SURFACE OF THE GAUGE COUNTERCLOCKWISE FROM
THE LAST OF THE FOUR HOLES TWO CONSECUTIVE CHORDS
EACH 0.2630" +£0.0005", AND (d) A CENTER HOLE WITH
A MINIMUM DIAMETER OF 0.400'" TO CLEAR THE BASE PLUG
AND KEY. PIN AND OUTPUT-LINE FIT IN GAUGE SHALL
BE SUCH THAT GAUGE TOGETHER WITH SUPPLEMENTARY
WEIGHT TOTALING 2 LBS. WILL NOT BE LIFTED WHEN
PINS AND COAXIAL OUTPUT LINE ARE WITHDRAWN.

NOTE 3: SMALL-WAFER OCTAL 4-PIN BASE WITH PIN No.4
REPLACED BY COAXIAL OUTPUT LINE.

NOTE 4: MINIMUM WIDTH OF SHOULDER IS 0.045".

NOV. 15, 1948 TUBE DEPARTIAENT CE-6986VB
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2K26
KLYSTRON

COUPLING ARRANGEMENT

RCA-2K26 Coupled to a 3/4" x 1-1/2" Wave Guide
Through a Coaxial Transducer Coupling
Circuit

|

MOUNTING
CLAMP

2 N\

NOV. 15, 1948 TUBE DEPARTMENT CE-7008VA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2K26

N KLYSTRON
COUPLING ARRANGEMENT (Cont'd)
el ]
o 2 ]
®
A~

= =
§ COUPLING
o\ \0 ~" UNIT
\ o \o §
\
J A o.125"DIamNie
1 WAVE
0.040”DIA. Y] GUIDE
Y Y
222 /) TS 1771
0.333"—4 .
SECTION A—A’
CM-7008
o 92
)
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2K26
KLYSTRON

OPERATION CHARACTERISTIC

TYPE 2K26 §
| OPERATING MODE:"A"
RESONATOR VOLTS =300

2 | REFLECTOR VOLTS: INITIALLY
< [ ADJUSTED FOR OPTIMUM POWER OUTPUT
z AND THEN VARIED TO OBTAIN HALF -
> | POWER POINTS
i+ WAVE GUIDE 34" x11/72"
Qo
zZ=z
Q110
Fo
vz
Y
ds 80|
5>
)
FZ
S uw 60
3
1
EJU —
- 4
3w N
3 40|
a
1
w
wd
< 2
b

0

6200 6400 6600 6800 7000 7200

FREQUENCY-Mc
92CM-7002F

OPERATION CHARACTERISTIC

TYPE 2K26 -
FOPERATING MODE:'A
RESONATOR VOLTS=300
[FWAVE GUIDE: 34" X1},

1
n
[
o

|
n
o
o

4
o
o

MUM -
aLt _“A—ET\M
0BAS = MEAS -

M\N\MUM -

DC REFLECTOR VOLTS

~100|

\
\o
o
,‘K
(e}
>
fl
™

—
-

-50—=

0
6200 6400 6600 6600 7000 7200
EQUENCY—Mc
92CM-7004T
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2K26
KLYSTRON

"
[
<
2
3
320
\
L
2
& 150
2
3
g 100 P N
e /
50 ,/
/
&

OPERATION CHARACTERISTIC

TYPE 2K26 e

OPERATING MODE :"A

| RESONATOR VOLTS=300

| REFLECTOR VOLTS: ADJUSTED
FOR OPTIMUM POWER OUTPUT

| WAVE GUIDE: 34" X /2"

4

0
6200 6400 6600 6800 7000 7200

FREQUENCY—Mc

92CM-7003T
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2X2-A
HALF-WAVE VACUUM RECTIFIER

For applications critical as to severe shock and vibration

GENERAL DATA
Electrical:

Heater, for Unipotential Cathode:
Hin. Av. Max.

Voltage: v o o w s o « & o 2428 2,50 A8 ac volts
Current at 2.50 volts. . . 1.55 1,756 1.95 amp
Mechanical:
Mounting Position. « v v ¢ v v v ¢ v v i e v e e e e Any
Maximum Overall Length . . . . . . . . . o ¢« o o . . 4-17/32"
Seated Length: « ¢ o o o ¢ & 5 o = 5 & . » » 3-25/32" + 1/8"
Maximam Digmeter w w o o s s w @ % & & 8 © @ @ 5 & 1-9/16"
Dimensional Outline. . . « « « « o « . . See General Section
Weight (APProXe) v v v v v o o v 0 4 o v o e v o o o o 1.3 oz
Bulbi e w o o o 0 o0 a0 w8 0 e womx m e e m e n e s ST-12
i1 R e Y S TR Small (JETEC No.C1-1)
Base v v o 4 . 4 . W Small-Shell Small 4-Pin (JETEC No.A4-5)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 4AB
Pin 1 - Heater ® Ll © Pin 4 — Heater,
Pin 2 - No Connec- Cathode
tion Cap - Plate

Pin 3 - No Connec-
" tion o‘a

HALF-WAVE RECTIFIER

Maximum Ratings, Design-Center Values:

PEAK INVERSE PLATE VOLTAGE . . . . . . . . 12500 max. volts
PEAK PLATE CURRENT . & & v v ¢ o « o & & & 60 max. ma
DC OUTPUT CURRENT., . . . . v ¢ v v o v o & 7.5 max. ma
HOT-SWITCHING TRANSIENT CURRENT,

for duration of 0.2 second max. . . . . 100 max. ma
AMBIENT TEMPERATURE. . . . . . . . . . . . 70 max. oC

Typical Operation:

AC Plate-Supply Voltage (RMS). . . . . . . 5500 volts
Total Effective Plate-Supply Impedance . . 0.3 megohm
Fill k&1 Input Gapacitor « « ¢ w = w % & & @ B. 1 pnf
0C Output Currents o o o o @ o oo s § = o 2 ma
DC Output Voltage (At input to filter) . . 4500 volts

SHOCK TEST DATA
Impact Acceleration. . . . . « . & . . . . 250 max. g

This test is perfcrmed on a sample lot of tubes from each
production run to determine ability of tube to withstand
the specified impact acceleration. The tubes aresubject—
ed to a total of 3 blows in eachofthe 3 primary mutually

-— jndicates a change.
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2X2-A
HALF-WAVE VACUUM RECTIFIER

perpendicular tube planes when tested in the Navy Type,
High—Impact (flyweight) Shock Machine. At theend of this
test, tubes will not show permanent or temporary shorts
or open circuits, and will not be inoperative.

66 AVERAGE PLATE CHARACTERISTIC

[ Ef=2.5 VOLTS

80
12
w
4
&
560 7
3 /
= 4
249 't
u ¥
< P
2 -

20| C-f

_
-
I~
/
A 100 200 300 400
DC PLATE VOLTS
92CM-4507T3
SEPT. 1, 1955 DATA
! TUBE DIVISION

RADIO OF AMERICA, NEW JERSEY




3B28
HALF-WAVE GAS RECTIFIER

HOT-CATHCDE TYPE

GENERAL DATA

Electrical:
Filament, Coated:

Voltage v & w w s s & @ N ac volts
Current at 2.5 volts, . 5 e e e amp
Minimum Heating Time Befor
Anode Voltage is Applied . . . . 10 seconds
Peak Anode Voltage Drop (Approx.) . . . . . 10 volts
Mechanical:
Mounting Position . . & v v v v v v v o 0w e e . . Any
Overall Length. . . v v ¢ v v v v v v v v v 5.87" to 6.15"
Seated Length . . . . « v ¢ v v v o v 0 e 5:25" to 5.53"
Maximum Diameter. . « v ¢ ¢ v o o o o o o o e . 0 2-1/16"
BUIDs w ) w0 5 s & w a0 w0 6 s s ow owmoe w e gmow w0 oA e w T-16
CADI e o et mi 0 w wom o e k. ELE § B E Medium (JETEC No.C1-5)
Base. . . Medium-Shell Small 4-Pin, Bayonet (JETF_C No.A4-10)
Basing Designation for BOTTOM VIEW. . . . . . 4P
Pin 1 - Filament 0 Pin 4 - Filament,
Pin 2 = No @ ©) Cathgde
Connection Shield
Pin 3 - No Cap - Anode

Connection o*o

HALF-WAVE RECTIFIER

Maximum Ratings, Absolute values:

Rating 1 Rating rr

PEAK INVERSE ANODE VOLTAGE. . 5000 max. 10000 max. volts
ANODE CURRENT:

Peak & o w5 & o w owow 2 max. 1 max. amp
Average®. . . . . . . . .. 0.5 max.  0.25 max. amp
Fault, for duration
of 0.1 second max.. . . 20 max. 20 max. amp
FREQUENCY OF POWER SUPPLY . . 500 mex. 150 max. cps
AMBIENT TEMPERATURE . . . .. -75 to 490 -75 to +90 oC

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Hin. Max.
Filament Current. . . i} - 5.40 anmp
Critical Anode Voltage 2 - 50 volts
Peak Anode Voltage Drop 3 - 14 volts

Note 1: With 2.5 volts rms on filament.
Note 2: With 2.3g volts rms on filament.

Averaged over any period of 30 seconds maximum.

FEB. 1, 1952 1UBE DEPARTMENT TENTATIVE DATA 1
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3B28
HALF-WAVE GAS RECTIFIER

Note 3: With 2.5 volts rms on filament, peak anode current of 2 amperes
provided by half —cycle pulse from a 60-cps sine wave and re-
curring approximately once a second. Tube drop is measured by
an oscilloscope connected between anode and center tap of fila—
ment transformer.

OPERATING NOTES

The filament-supply voltage for the 3B28 may be either in
phase or out of phase with the anode voltage. With out-of
phase excitation (quadrature operation), improved utili-
zation of the cathode is possible. Although the 3B28
carries nohigher anode—current rating for quadrature oper—
ation than for in-phase operation, quadrature operation
is conducive tocappreciably longer tube life. For optimum
results, the filament and anode voltages should be 90°
out of phase. In practical applications however, nearly,
full realization of the advantages of this type of exci-
tation is possible even when the phase difference between
the filament and anode supply voltages ranges from the
optimum value by as much as % 30°. Inpolyphase operation
where the anode voltage shifts from one phase to another
during the current-conduction period, quadrature oper-—
ation is obtained when the filament voltage passes through
zero at the center of the current-conduction period.

— 2 I/ISH MAX. |=—

MEDIUM CAP __|
JETEC N2Ci-5

T16 BULB—

587"~
I\ ) 6.15"

MEDIUM-SHELL
SMALL 4-PIN ___]
BAYONET BASE
JETEC N2 A4-10 U-

92CM-7642
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3B28

HALF-WAVE GAS RECTIFIER

For Circuit Figures, see Front of this Section

®
X

S

MAX. APPROX. MAX
MAX.
TRANS. nC e DC
CIRCUIT SEC. | OUTPUT oUTPUT oUTPUT
VOLTS VOLTS AMPERES KW
(RMS) | TO FILTER TO FILTER
E Eav lav Pdc
Fig. |
Hal f-Wave 70004 3200 0.25 0.8
Single-Phase 3500® 1600 0.5 0.8
In—Phase Operation
Fig.2
Full-Wave 35004 3200 0,5 1.6
Single-Phase 1700® 1600 1.0 1.6
In—Phase Operation
Fig.3
Series 0004 6400 0.5 3.2
Singie-Phase 3500® | 3200 1.0 3.2
In-Phase Operation
Fig.4
Half-Wave 40004 4800 0.75 3.6
Three-Phase 2000® 2400 1.5 3.6
In-Phase Operation
Fig.5
Parailel 40004 4800 1.5 T2
Three-Phase 2000® | 2400 3.0 7.2
Quadrature Operation
Fig.6
Series 40004 9600 0.75 7.2
Three-Phase 2000® | 4500 1.5 7:2
Qeedrature Operation
Resis— Induc-| Resis— Induc-
Fig.7 tive tive tive tive
Half-wave Load  Load | Lvad  Load
Four-Phase
A . 36004 4500 0.9 1.0 4.0 4.5
Quadrature Operation \700. 2050 I8 2.0 4.0 4.5
Resis— Induc-| Resis— Induc—
Fig.8 tive tive tive tive
Hal f-wave Load Load Load Load
Six-Phase "
. 3500 4300 0.95 1.0 4.5 4.8
Quadratire Operation | j700% | 5409 Lo 20 | 45 43

A For.maximum
°

peak inverse anode voltage of 10000 volts.

For maximum peak inverse anode voltage of 5000 volts.

FEB. 1. 1852
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4-400A

Beam Power Tube

FORCED-AIR COOLED
GENERAL DATA
Electrical:
Filament, Thoriated Tungsten:
Voltage [AC or DEJs o v = w w o & . o 5+ 5% volts
™ Current at 5 volts. . . . . . . . . . . 145 amp
Transconductance, for plate volts =
2500, grid-No.2 volts = 500, and
platema. =100 . . . . . . . .. . . . 4000 pmhos
Mu-Factor, Grid No.2 to Grid No.1 . . . . 5.1
Direct Interelectrode Capacitances
(Approx. ) :
MM Grid No.l to plate. . . §oew o O:12 uuf
Grid No.1 to filament, grld No. 2
and base shell. . - T = 13 uuf
Plate to filament, grxd No 2
and base shell. . . . . . .. PRRPRRTa 4.6 ppf
Mechanical:
Operating Position. . . . . . . .. . . . Vertical, base down-=
Maximum Overall Length. . . . . . . . . . o o o o .. 6-3/8"
Seated Length . . . . . . .. .. s 5 g @ e 5-3/8" + 1/4"
Maximing DYameters « o s s ¢ @ 58 38 3 8 8 & 5 8 5 @ 3-9/16"
Weight (Approx.). SR G E W WA RSB ¢ 5r9 07
Cap « « = s W 55 &S Sklrted Small (JEDEC No.C1-22)
Base® . « » . . Special Metal-Shell Giant 5-Pin
Basing DeS|gnat|on for BOTTOM MIEW: & w @ 31 5 ¢ @ & % 5BK

Pin 4-Grid No.2
Pin 5-Filament

Pin 1-Filament
P Pin 2—Grid No.2

Pin 3-Grid No.1 Cap - Plate
Thermal: -
Forced-Air Cooling:
P Upward through base toward bulb:
Base-cooling air flow from a small fan or centrifugal
blower should be applied simultaneously with filament
power. In continuous service |5 cfm at a static pressure

of 0.4 inch of water are required through the base when
the recommended socket and chimney are used.
Base-Seal Temperature . . . . . . . . . . 200 max. oc
«m, Plate-Seal Temperature. . . . . . . ... 225 max. %€

- Indicates a change.
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4-400A

- Components:

Socket. . . . Johnson 122-275, National HX-100, or equivalent
Chimney . . . . . . Penta Labs PL-C1, or equivalent
Heat- Radlatlng Plate Connector . . Eimac HR-6, or equivalent

AF POWER AMPLIFIER & MODULATOR — Class AB
Maximum CCSb Ratings, Absolute-Maximum Values:

OC PLATE VOLTAGE: & » v s & % s & = & . 4000 max. volts
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . 800 max. volts
MAX.-SIGNAL DC PLATE CURRENT® . . . . . 350 max. ma
GRID-No.2 INPUTS®. . . v v v v v v v o & 35 max. watts
GRID-No.1 (CONTROL-GRID) INPUTS . . . . 10 max. watts
PLATE DISSIPATIONS: # @ = @ &« s w © & % 400 max. watts

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with a maximum modulation factorof 1

Maximum CCS® Ratings, Absolute-KHaximum Values:

- At frequencies up to 110 Mc
DC PLATE VOLTAGE. . . . . W & 5§ g ow % 3200 max. volts
DC GRID-No.2 VOLTAGE. . . . . . g v ow o 600 max. volts
DC GRID-No.1 VOLTAGE. . . . « « . . . . -500 max. volts
DC PLATE ‘CURRENT:: « « « v o w0 = .. 275 max. ma
GRID-No.2 INPUT +. « « v & v v v v o o 35 max. watts
GRID-No.1 INPUT . . = « v v ¢ v &« o & 10 max. watts
PLATE DISSIPATION o s « s s o o 5 = « = 270 max. watts

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyd

and
RF POWER AMPLIFIER — Class C FM Telephony
Maximum CCS® Ratings, Absolute-Maximum Values:
At frequencies up to 110 Mc

DC PLATE VOLTAGE. + « « « o o =« = = & &« 4000 max. volts
DC GRID-No.2 VOLTAGE. . . « . . . . . . 600 max. volts
DC GRID-No.1 VOLTAGE. . . . . . TEE -500 max. volts
DC: PLATE CURRENTS = = s o o @ w w s o 350 max. ma
GRID-No.2 INPUT . . . « « « . . B E E 35 max. watts
GRID-No.1 INPUT . ¢ = ¢ & ¢« o & = o o & 10 max. watts
PLATE DISSIPATION « « « « « « & « « & - 400 max. watts
8 Metal base shell should be grounded by means of suitable spring fingers.
b Continuous Commercial Service.

: Averaged over any audio-frequency cycle of sine-wave form.

Key—-down conditions per tube without amplitude modulation. Amplitude
modulation essential negative may be used if the positive peak of the
audio-frequency envelope does not exceed 115 per cent of the carrier
conditions.

- Indicates a change.

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.



P

575-A
HALF-WAVE MERCURY-VAPOR RECTIFIER

The 575-4 is the same as the 673 except for the following|

items:

Mechanical:

Overall Length . o« « & v « o v o o w w o 10=1/8" 4 1" ~ 3/8"
Maximum Diameter . . . . . . . . . . . . . s & &% 3=1hEY
Weight (Approx Hws w8 5= s B & & 7 « 10,8 02
Cape « = » P AR E R AR B Medium (JETEC No.C1- 5],
Skirted Medium (JETEC No.Cl- 6)
Base . . . .+« ... ... .MediumMetal-Shell Jumbo 4-Pin

with Bayonet (JETEC No.A4-29), or

Skirted Medium-Metal-Shell Jumbo 4-Pin

with Bayonet (JETEC No.A4-31)

Basing Designation for BOTTOM VIEW . . . . . . . . . . A4AT|

Pin 3-No Connec-
tion
Pin 4 —Filament
Cap — Anode

Pin 1-No Connec—
tion

Pin 2-Filament,
Cathode
Shield

MEDIUM CAP —
JETEC N2CI-5
OR
SKIRTED MEDIUM CAP
JETEC N2 CI-6

1

1078
+1

_3/3

"

ZONE WHERE
CONDENSED-MERCURY
TEMPERATURE SHOULD

BE MEASURED —\ . .._J t

EMED|UM‘ d
METAL-SHELL —_] L
JUMBO 4-PIN 4

BAYONET BASE T

JETEC N2 A4-29 i

oR
SKIRTED
MEDIUM-METAL-SHELL
JUMBO 4-PIN
BAYONET BASE
JETEC N2 A4-3| 92CS-6654R2

-<—|ndicates a change.
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579B

Half-Wave Vacuum Rectifier

HIGH-VOLTAGE, LOW-CURRENT TYPE
GENERAL DATA

Electrical:
Filament, Thoriated Tungsten:

Voltage (AC). + v www o 5 & 5 @ @ = 5 2.5 + 5% volts

Current at filament volts = 2.5 . . . . 6 amp
Mechanical:
Operating Position: « w = « « © » = Vertical, base down or up
Overall Length. . . . . . . . . v . o v o o 7-3/16" + 1/4"
Maximum Diameter. . . « « « ¢ v ¢« ¢ 4 4 ¢ 4 4 0 ..o 2-1/8" -
Bulbe o 5 w wwm w s g @ mm s s & w5 § 59 E & 5 & @& T16
Plate Terminal. . 0.050"-Diameter Pin Located at Top of Bulb
Base. . . . . Medium-Shell Super-Jumbo 4-Pin (JEDEC No.A4-16)

Basing Designation for BOTTOM VIEW. . . . . . . . . . . . 70

TOP PIN

Pin 1-No Internal Pin 4-No Internal

Connection Connection
Pin 2-Filament TOP PIN-Plate
Pin 3-Filament
HALF-WAVE RECTIFIER

Maximum Ratings, Absolute-Maximum Values:
PEAK INVERSE PLATE VOLTAGE. . . . . . . 20000 max. volts
PLATE CURRENT:

Pealt: s s pm s s s @ P e s Famw s 270 max. ma

AVETEGE sm w5 5 s i m 5 & & W & o 25 max. ma
AMBIENT TEMPERATURE . . «. + « « « v .« . 50 max. o
BULB TEMPERATURE. . . « « « « « « « . . 75 max. %

OPERATING CONSIDERATIONS -

X-Radiation Warning. X radiation is produced when the
579B is operated with a peak inverse plate voltage above
16,000 volts (Absolute-Maximum value). This radiation can
constitute a health hazard unless the tube Iis adequately
shielded for X radiation.

- [ndicates a change.
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604/7014

Full-Wave Gas and Mercury-Vapor

offeo
Rectifier
GENERAL DATA
Electrical:?
Filament, Coated:
Volbage [8C)e w v e o o m @ oo o 5 o 2.8 volts
Current at 2.5 volts. . . . . . . . .. 11.5 + 1.0 amp
Minimum heating time prior
to tube conduction. . . T 15 sec
Typical Anode Starting Vo\tage TEEE 10 volts
Peak Tube Voltage Drop at
anode amperes = 5 . . . . o4 . . o4 e oo 10 volts
Mechanical:
Operating Position. . . . . . .. . . . . Vertical, base down
Maximum Overall Length. . . . « « & « v o o v o W o o T-1/2"
Maximum Diameter. . . . . . « o « « o v+« o o . . . 2-1/16"
Weight (Approx.). . . . . . . .« v« v o oo ... .. boz
Blilbs s s w5 8 22 8 m 38 £ ¢ » @ w § § i s o ow B
Sogkate w w w6 o e wvome aos o5 o6 ome ow o s Super Jumbo 4-Contact
Base. . . . . . . . . . .MediumMetal-Shell Super-Jumbo 4-Pin
(JEDEC No.A4-81)
Basing Designation for BOTTOM VIEW. . . . . . . . . . . 4BS

Pin 1 - Anode No.2
Pin 2 -Filament

Pin 3-Filament
Pin 4 - Anode No.1

Thermal:

Type of Cooling . . . . .Convection
Temperature Rise of Condensed Mercury to Equw] ibrium
Above Ambient Temperature (Approx |
No load - « w w s« e e 18 oc
Full doad « « v v v v v e o e e e e 28 o

FULL-WAVE RECTIFIER?
Maximum and Minimum Ratings, Absolute-Maximum Values:

For power-supply frequency of 6o cps

PEAK INVERSE ANODE VOLTAGE. . . . . . . . 900 max. volts
ANODE CURRENT (Each Anode)
Peak. . . . . G owoe v s o 10 max. amp
AveragebP. . . . . . .. ... e 2.5 max. amp
Fault . . R 150 max. amp
CONDENSED- MEPCURY TEMPERATURE RANGE
(Operating)®. . . . . P 0 to +90 9%

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62




604/7014

2 With circuit returns to filament-transformer center-tap.

Averaged over any interval of 5 seconds maximum.

¢ For longest 1ife, the operating condensed-mercury temperature range after
warm-up shuu]gbe kept between +40~ and +909 C whiich corresponds approxi-
mately to +15° to +65° C ambient.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.



615/7018

Half-Wave Mercury-Vapor Rectifier

GENERAL DATA
Electrical:?
Filament, Coated:

VQ]tage O m s 1 96 R &6 Ve B volts
Current at 2.5 volts ............ . T7T+1 amp
Minimum heating time prior
to tube conduction. . . s B @ EE & : 20 sec
Typical Anode Starting Voltage ..... i s 5w N3 volts
Peak Tube Voltage Drop at anode amperes = 8 . . 12 volts
Mechanical:
Operating Positions « « = & = s &« & % @ . Vertical, base down
Maximum Overall Lengthe « @ « « ¢ o5 @ o s s & & @ & 6-3/8"
Maximum Diameter. « « s« w o 5 = s « 0w v & 5 s & = o« » 2=4/16"
Weight (Approx.). . « . « v v v v v v v v v v v v . boz
Bulb. . . . . .. S e e e S EVE 2 o2 FENE « « «OT16
Cap...............‘..Medium(JEDECNoC15)
Socket. . . . . . .. — Tl . . . Small 4-Contact
Basew w v v oo owow v v owomowos s e Medlum—SheH Small 4-Pin
with Bayonet (JEDEC No.A4-10)
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 4AU
L1

Pin 4 —Filament
Cap - Anode

Pin 1-Filament
Pin 2-Filament
Pin 3-Filament

Thermal:

Type of ‘€00l NG = « s 5 = v o 9 8 ¢ & @ wos . .Convection
Temperature Rise of Condensed Mercury to

Equilibrium Above Ambient

Temperature (Approx.) . - « « . . v v . . . 30 oG

HALF-WAVE RECTIFIER®
Maximum and Minimum Ratings, Absolute-Maximum Values:
For power-supply frequency of 60 cps

PEAK INVERSE ANODE VOLTAGE. . . . . . . . . 2000 max. volts
ANODE CURRENT:
Beals oo 0 50 o B a6 B o e B W S AR S S 10 max. amp
Aeragel: « v 5 s v s m e ¢ 5 @ @ 3 s w5 2.5 mEx. amp
Pt v o w5 g s s m @ & & B & 5 & 3 250 max. amp
CONDENSED—MERCURY TEMPERATURE
RANGE (Operating) « « w w s s & o w & » s +35 to +80 oc

2 with circuit returns to filament—transformer center-tap.
Averaged over any interval of 5 seconds maximum.

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 5-62






635/7019

Half-Wave Gas and Mercury-Vapor

Rectifier
GENERAL DATA
Electrical:?
Filament, Coated:
Voltage (AC): w s s s e mw v s v mwe 5 2D volts
Cirrent at 2.8 ¥olts: s w w o o 5 s w @ w u 18 % 2 amp
Minimum heating time prior
to tube conduction. . . . vy g 8w owm s B0 sec
Typical Anode Starting Vo1tage TEEE LR volts
Peak Tube Voltage Drop at anode amperes = 20. 9 volts
Mechanical:
Operating Position. . . . . . . . . . . . Vertical, base down
Maximum Overall Length. . . . . . ... . .« o . . . . . 9-1/2"
Maimim: Diafetiers « o w o 8 s 2 @ % 5 & ¢ @ n @ 5 & o 2=-1/16"
Waight (AppFoXs)e ¢ o m sios s v @ w w s s s @wwe s s @ O OF
BillBi s v =55 s e wa@ps 50 T16
Cap s« s+ o wms s w @@ = &% m w s .Medium (JEDEC No. c1 -5)
Socket. . . . . . v v v« v+« . . . Super-Jumbo 4-Contact
Base: i+ s = 0 4 & . . .Medium-Metal-Shell Super-Jumbo 4-Pin

Terminal Diagram: BOTTOM VIEW

Pin 4 —No Internal
Connection
Cap — Anode

Pin 1 -No Internal
Connection

Pin 2 -Filament

Pin 3 —Filament

Thermal:

Type of Cooling . . o ow s % o9 e ebonveetion
Temperature Rise of Condensed Mercury

to Equilibrium Above Ambient

Temperature (Approx.) . . . . . . . .. .. 30 oc

HALF-WAVE RECTIFIER?
Maximum and Minimum Ratings, Absolute-Maximum Values:
For power-supply frequency of 60 cps

PEAK INVERSE ANODE VOLTAGE. . . . . . . . . 1000 max. volts
ANODE CURRENT:
PEAKL: w1 v e e e e e e e 77 max. amp
AVEREHEP. = o v e B a5 ®  Bed EK amp
Fatllt o 5. 5 s 5 5. 5. 5.9 5.4 3 s m e s w s 170 maXs amp
CONDENSED—MERCURY TEMPERATURE
RANGE (Operating)®. . . . . . . .. .. . —-40to+100 Cle

@ RADIO CORPORATION OF AMERICA DATA

Electron Tube Division Harrison, N. J. 5-62
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2 with circuit returns to filament-transformer center—tap.
Averaged over any interval of 20 seconds maximum.

€ For longest life, the operating condensed—mercugy
after warm-up should be kept _between +40%and +100
approximately to +10° to +70° ¢ ambient.

temperature range
C which corresponds

4
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673
HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA
Electrical:

Filament, Coated:
Voltages v o o w o 5 & 5+5% .. ... ..ac volts
Currentat 5 volts + « « 10 < s s s % o5 s s s & = MNP
Minimum heating time
at rated voltage . . = 30 . .. .. v v v+ 4 . . SEC

Peak Tube Voltage
Drop (Approx.) « « « v v 10 . v v v v v v+ v . . vOlts

Mechanical:

Operating Position . . . . . . . . . . . .Vertical, base down
Maximum Overall Length . . . . . . e e e e . 11-7/16"

Seated Length. . . . . « . . . . .. 9 9/16" + 1-—1/16" 1/4"
Maximum Diameter . . . . . . . . . i . 3-1/8"
Weight (Approx.) . . .« . . . . . .. . . 10.8 oz
Cape v v v v e e e e . Med|um (JETEC No.C1-5)

BASE & w6 3 ¢ & @ o & Large—MetaI—SheH Super—Jumbo 4-Pin
' with Bayonet (JETEC No.A4-18)
Basing Designation for BOTTOM VIEW . . . . i v @ o= 2P

Pin 1-No Connec— Pin 3-Filament

tion Pin 4 =No Connec—

Pin 2-Filament, tion
Cathode Cap - Anode
Shield

Temperature Control:

Heating--When the ambient temperature is so low that the
normal rise of condensed-mercury temperature
above the ambient temperature will not bring the
condensed-mercury temperature up to the minimum
value of the operating ranges specified under
Maximum Ratings, some formof heat-conserving en-—
closure or auxiliary heater will be required.

Cooling--When the operating conditions are such that the
max imum value of the operating condensed-mercury-
temperature range is exceeded, provision should
be made for forced-air cooling sufficient to pre—
vent exceeding the maximum value.

Temperature Rise of Condensed Mercury to Equilibrium

Above Ambient Temperature (Approx.):

No load® v v v v v i e e e e e e e e 12 o¢

Full load* . . . . . . ¢ v v v v v v ewae.. 17.5 oc

* With 4.75 volts rms on filament, and no heat-conserving enclosure.

A With 5.25 volts rms on filament, quadrature operation, average anode
current = 2.5 amperes, and no heat—conserving enclosure.

- |ndicates a change.
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673
HALF-WAVE MERCURY-VAPOR RECTIFIER

HALF-WAVE RECTIFIER — In-Phase Operation®
Maximum Ratings, Absolute Values: For supply frequency of 60 cps

Operating Condensed-Mercury-
Temperature Range
20° to 60° ¢ 20° to 50° C

PEAK INVERSE

ANODE VOLTAGE. . . . . 10000 max. 15000 max. volty
ANODE CURRENT:
Pl @ w o s o W 7 max. 6 max. amp
Average®*. . . . . . . 1.75 max. 1.5 max. amp.
Fault, for dura—
tion of 0.1
second maximum . . . 100 max. 100 max. amp

HALF-WAVE RECTIFIER — Quadrature Operation®®

Maximum Ratings, Absolute Values: For supply frequency of 6o cps
Operating Condensed-Mercury-
Temperature Range
20° to 60° ¢ 20° to 50° C
PEAK |NVERSE

ANODE VOLTAGE. . . . . 10000 max. 15000 max. volts
ANODE CURRENT:
Peak v w w w s s s = & 10 max. 10 max. amp
Average™. . . . . . . 2.5 max. 2.5 max. amp
Fault, for dura—
tion of 0.1
second maximum « o« » 100 max. 100 max. amp

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Min. Max.
Filament Current . . . . 1 - 11.5 amp
Critical Anode Voltage . 2 - 100 volts
Peak Tube Voltage Drop . 3 - 16 volts

Note 1: With 5 volts rms on filament.
Note 2: With 4.75 e{o\ts rms on filament, and condensed-mercury tempera-
ture at 20° C.

Note 3: With 5 volts rms on filament, condensed-mercury temperature of
350 4 50, peak anode current of 20 amperes provided by half-
cycle pulse from a 60-cps sine wave and recurring approximately
once a second. Tube drop ismeasured by anoscilloscope connected
between anode and center-tap of filament transformer.

® Filament voltage in phase with anode voltage.
i Averaged over any interval of 20 seconds maximum.
®® cijament voltage out of phase (600 to 120°) with anode voltage.

4-58 DATA 1
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HALF-WAVE MERCURY-VAPOR RECTIFIER

For Circuit Figures, see Front of this Section

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

MAX. APPROX. MAX. MAX.
TRANS. DC e DC
CIRCUIT SEC. OUTPUT OUTPUT OUTPUT
YOLTS YOLTS AMPERES KW
(RMS) |TO FILTER TO FILTER
E Eav lay Pdc
Fige 1
Half-Wave 10600° | 4800 1.50 7.1
Single-Phase 7000 3200 1.7 5.5
In-Phase Operation
Fige 2
Full-Wave 53009 4800 3,00 14.2
Single-Phase 3500* [ 3200 3.50 1.0
In—Phase Operation
Fig. 3
Series 10600% | 9600 3.00 28.4
Single-Phase 7000* 6400 3.50 2.0
In-Phase Operation
Fig. 4
Half-Wave 6100° | 7200 4.50 32.2
Three-Phase 4000 4800 5.25 25.0
In—Phase Operation
Fig. 5
Parallel 61007 [ 7200 15.0 108
Three-Phase 4000 4800 15.0 72
Quadrature Operation
Fig. 6
Series 61007 | 4300 7.5 108
Three=Phase 4000% 9600 5 72
Quadrature Operation
Fig. 7 Resis- Induc-| Resis-  Induc-
Half-Wave tive tive tive tive
Four-Phase Load Load | Load Load
. 53007 6750 9.0 10.0 60.8 67.5
drature it
adraturS CRERREISE | weoon | 4500 9.0  10.0 | 40.5 45.0
Fig. 8 Resis- Induc-| Resis-  Induc-
Half-Wave tive tive tive tive
Six=Phase Load Load Load Load
: 53007 7200 9.5 10.0 68.4 72.0
drature ration
- " 3500% 4800 9.5 10.0 45.6 48.0
O For maximum peak inverse anode vo]tage of 15,000 volts, and condensed—
mercury-temperature range of 20° to 500
A For maximum peak inverse anode voltage of 10,000 volts, and condensed—
mercury-temperature range of 20° to 600 C.
4-58 DATA 2
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HALF-WAVE MERCURY-VAPOR RECTIFIER

OPERATING CONSIDERATIONS

Shields and rf filter circuits should be provided for the
673 if it is subjected to extraneous high-frequency fields
during operation. These fields tend to produce breakdown
effects in mercury vapor and are detrimental to tube life
and performance. When shields are used, special atten-
tion must be given to providing adequate ventilation and
to maintaining normal condensed-mercury temperature. Rf
filters are employed to prevent damage caused by rf
currents which might otherwise be fed back into the rec-
tifier tubes.

[t
3lg” max.
= DIA.

MEDIUM CAP—
JETEC N2 Ci-5

"

n7
MAX.,

ZONE_WHERE
CONDENSED-MERCURY
TEMPERATURE SHOULD

BE MEASURED N

A\_-—”—-

LARGE-METAL-SHELL
SUPER-JUMBO —™

4-PIN
BAYONET BASE U U—_-
JETEC N2 A4-i8

92CS-6655R3
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811A

Power Triode

GENERAL DATA
Electrical:
Filament, Thoriated Tungsten:

Voltage (ACor DC). « v « v v v v v v v« o . . 6.3 volts
Current . . seE s s s EE 8 F & @ B 4 amp
Amplification Factor i o = o8 8w w160

Direct Interelectrode Capacwtﬁmcec (Approx.):

Grid to plate . . e e e e e 5.6 pf
Grid to filament. . . . . « « + « . . 5.9 pf
Plate to filament . . . . . . 0.7 pf

Mechanical:

Operating Position. . . . Vertical, base down; or Horizontal,
pins 1 & 4 in vertical plane
Maximum Overall Length. . . . . . . . . .. . . .. 6-15/32"
Seated Length o « w « = v w » & s + o w w » 5=11/16" £ 5/32"
Max imum Diameter. . @ o on W B Wl B 6 we koW s o wow 21116
Weight................. ...... . 2.7 oz
Bullbs w w o s« = w w o B . .ST19
Cap v v v v e e e e e e e - Mednum (JEDEC No.C1-5)
Base. . . . . . Med\um—SheH SmaH 4-Pin Micanol with Bayonet
(JEDEC No.A4-10)
Basing Designation for BOTTOM VIEW. . . . . . ¢ o ow s B0
[]
© ©,
Pin 1-Filament Pin 3-Grid
Pin 2—DoNotUse ,_ ., e_a Pin 4-Filament
Cap - Plate

00
AA'=PLANE OF ELECTRODES

AF POWER AMPLIFIER & MODULATOR — Class B
Maximum Ratings, Absolute-Maximum Values:

cEse 1cAs®
DC PLATE VOLTAGE. . . . . 1250 max. 1500 max. volts
MAX.—SIGNAL DC PLATE
CURRENT . . . 3 . . 175 max. 175 max. ma
MAX.—SIGNAL PLATE !NPUT 165 max. 235 max. watts
PLATE DISSIPATIONG. . . . 45 max. 65 max. watts

Typical Operation:

Values are for two tubes9

DC Plate Voltage. . . . . 750 1250 | 1000 1250 1500 volts
DC Grid Voltage®. . . . . 0 0 0 0 -4.5 volts
Peak AF Grid-to-Grid

Voltage . . . . . . .. 197 145 185 175 170 volts
Zero-Signal DC Plate

Current . . . . . . . . 32 50 44 54 32 ma

-— |ndicates a change.

Electron Tube Division Harrison, N. J. 4-63
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811A

Max.—-Signal DC Plate
Current . . . 350
Effective Load ReS|st—
ance (Plate to

plate). . . . . . . 5100
Max.—Signal Driving

Power (Approx.) . . 9.7
Max.-Signal Power

Qutput (Approx.). . 178

ces

260

12400
3.8
235

350

ICAS

350

7400 9200

(D
248

6.0
310

313

12400
4.4
340

ma

ohms
watts

watts

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with a maximum modulation factor.of 1

Maximum Ratings, Absolute-Maximum Values:

DC PLATE VOLTAGE. . .

DC GRID VOLTAGE . .

DC PLATE CURRENT. - : » = =
DC GRID CURRENT . . . . . .
PLATE INPUT . . . -

PLATE DISSIPATION G

Typical Operation:

DC Plate Voltage. . . . . .
DC Grid Voltage:f
From a grid resistor of:
1200 ohms .
2700 ohms . . . Sl
Peak RF Grid Vol tage w310
DC Plate Current.

DC Grid Current (Approx ) I

Driving Power (Approx.)9.
Power Output (Approx.). .

L. 80

C

1000
-200
125

115
30

. . 1000

CS

max.
max.
max.
max.
max.
max.

ICAS

1250
-200
150
50
1/6
45

1250

-120
250
140

45
10
135

max.
max.
max.
max.
max.
max.

volts
volts
ma
ma
watts
watts

volts

volts
volts
volts

ma

ma
watts
watts

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy!
Maximum Ratings, Absolute-Maximum Values:
cCs

DC PLATE VOLTAGE. . . .

DC GRID VOLTAGE . .

DC PLATE CURRENT. .

DC. GRID CURRENT . . ¢
RUATE INPUT w0 o s w» o =
PLATE DISSIPATION . . . . .

Typical Operation:
DC Plate Voltage, . . . . .
DC Grid Voltage:?
From a grid resistor of:
1900 obm8 » « & « » o »
1750 ohms . & % B

LL17s

1250
-200
175
50

45

« + 1280

max.
max.
max.
max.
max.
max.

ICAS

1500
-200
178
50
260
65

1500

-70

max.
max.
max.
max.
max.
max.

volts
volts
ma
ma
watts
watts

volts

volts
volts

RADIO CORPORATION OF AMERICA

Harrison, N. J.
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From a cathode resistor of:

270 ohms. . . . . . . . . . =50 - volts
330 ohms. . . = B - =70 volts
Peak RF Grid VoHage ...... 140 175 volts
DC Plate Current. . . i 5@ 140 173 ma
DC Grid Current (Approx.)g. o i 45 40 ma
Driving Power (Approx.)9. . . . Bl Jidl, watts
Power Output (Approx.). . . . . 135 200 watts
SELF-RECTIFYING AMPLIFIERK — Class C
Maximum CCS Ratings, Absolute-Maximum Values:
AC PLATE VOLTAGE (RMS). . . . . . . . . . . 1750 max. volts
DC GRID VOLTAGE . + = + « « v v v v« « « . . =125 max. volts
DE PLATE CURRENT: 3 wm.o 5 v @ ® 9 4 & & 1 65 max. ma
DC GRID ICURRENT. & ¢ w w w5 o w s w0 . e o 25 max. ma
PLATE THPUT o e o v o o miim o o n o o 125 max. watts
PLATE DISSIPATION ¢ & & 5 5 5 5 & @ 5 » & 45 max. watts
Typical Operation in Push-Pull Circuit at 27 Mc:
Values are for 2 tubes
AC Plate Vo]tage RMS) ........... 1750 volts
DC Grid Voltage:f
From a grid reS|stor of:
1500 ohms . . . . . . . . D AL volts
DC Plate Current. . . . . . . . T EE R T 130 ma
DC Grid Current (Approx.) . . . . . . . . . 46 ma
Driving Power (Approx.)". . . . . . . . .. 12 watts
Power Output (Approx.). . . . . . . . . . 5 175 watts
Useful Power Qutput (Approx.)-—
75% circuit efficiency. . . . . . . o s s 130 watts
AMPLIFIERK — Class C
With Separate, Rectified, Unfiltered,
Single-Phase, Full-Wave Plate Supply
Maximum CCS Ratings, Absolute-Maximum Values:
DC PLATE VOLTAGE. . . . . . . . . .. .. . 1125 max. volts
DC GRID VOLTAGE . . . + « v v ¢ v v v v v -125 max. volts
DC PLATE CURRENT. . . . « v v v v v v o o W 160 max. ma
DC GRID CURRENT .+ « « v v ¢ v v v v v v o & 45 max. ma
PLATE INPUT . . IR I R T - 175 max. watts
PLATE D|SSXPATION ............. 45 max. watts
Typical Operation:
DC Plate Voltage. . . . . « v v v v v v o . 1125 volts
DC Grid Voltage:f:m
From a grid resistor of:
1400 ohms « « « « e oW oe w ow o  w v -35 volts
DC Plate Currente « v v w o o o o @ w o o » 125 ma
DC Grid Current (Approx.) . . . « « « « . . 25 ma
Driving Power (Approx.)*. . . . . ... .. 3 watts
Power Output [APBroX:}s = = « s 5 o 5 & « = 135 watts
RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. J. 4-63



“8lIA

LINEAR RF POWER AMPLIFIER — Class AB,
Single-Sideband Suppressed-Carrier Service
Maximum Ratings, 4bsolute-Maximum Values up to 30 Mc:

ccs ICAS

DC PLATE VOLTAGE. . . . . . . . . . 1250 max. 1500 max. volts
DC PLATE CURRENT:

Max.-Signal (Single-Tone) or

Peak-Envelope (Two-Tone). . . . . 175 max. 175 max. ma
DC GRID CURRENT . . . . . « « o « . 50 max. 50 max. ma
DC PLATE INPUT:

Max.-Signal (Single-Tone) or

Peak-Envelope (Two-Tone). . . . . 165 max. 235 max. watts
PLATE DISSIPATION + + « = « « v « & 45 max. 65 max. watts
Typical Operation with "Single-Tone" Modulation:9
DC Plate Voltage. . . . « . . . . . 1250 1500 volts
DC Grid Voltage'. . ¥ 1@ @ 0 -4.5 volts
Zero-Signal DC Plate Current g wm 2D 16 ma
Effective RF Load Resistance. . . . 5700 6000 ohms
DC Plate Current. . . . . . . . . . 130 157 ma
DC Grid Currert « « s w © 55 5 & @ 30 30 ma
Peak RF Grid Voltage. . . . . . .. 78 88 volts
Driver Power Output, (Approx.)s . . 7 8 watts
Output-Circuit Efficiency (Approx.). 90 90 %
Useful Max. —Signal Power Output

(Approx.) « v« v v v v v v v . .. 120t 160t watts
Typical Operation with "Two-Tone" Modulation at 30 Mc:!
DC Plate Voltage. . . . . . . . .. 1250 1500 volts
DC Grid Voltage'. . . § 5w 0 -4.5 volts
Zero-Signal DC Plate Current s ¥ 20 16 ma
Effective RF Load Resistance. . . . 5700 6000 ohms
DC Plate Current:

Peak-Envelope . . . . . . . . . . 130 157 ma

AVErage v w w s & o @ m w0 w8 o« w 91 110 ma
Average DC Grld Current P . 2 20 ma
Peak-Envelope Driver Power Output

(Approx. )S. 7 8 watts
Qutput—Circuit Efflcwency (Approx.). 90 90 %
Distortion Products- Level:V

Third order « = s s ¢ w w e e .. =26 -25 db

Fifth order . . . om e e e oW =32 -30 db
Useful Power Outout (Approx.):

Peak-Envelope . + + + . . . . . . 120t 160t watts

Average . . . « . . v oo . ... 60t 8ot watts

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Min. Max.

Filament Current. . . . . . .. ... 1 375 4.25 amp
Amplification Factor. . . . . . . . . 1.2 144 176

Grid-Plate Capacitance. . . . . . B 4.9 6.3 pf
Grid-Filament Capacitance . . . . . .- 4.9 6.9 pf

— Indicates a change.

Electron Tube Division Harrison, N. J.
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Plate-Filament Capacitance. . . . . . - 0.52 0.88 pf
Plate Current & « ws & s wmes « & 13
Grid Current. . . s v e owmowmow s 8w dgh 25 85 ma
Useful Power Output . . 1,5

Note 1: With dc filament voltage of 6.3 volts.

Note 2: With dc plate current of 20 ma. and dc grid voltage of -1 volt.

Note 3: Withdcplate voltage of 2000 volts anddc grid voltage of -2 volts.

Note ¥: Withdcplate voltage of 200 volts and dc grid voltage of +50 volts.

Note 5: With dc plate voltage of 1500 volts; dc plate current of 175ma
dc grid current of 34 to 50 ma; grid resistor of 3500 + 10%
ohms; and frequency of 15 Mc.

8 Continuous Commercial Service

Y |ntermittent Commercial and Amateur Service

: Averaged over any audio-frequency cycle of sine-wave form.

when two or more tubes are used precautions should be taken to balance
the plate currents.

For ac f.ilament supply.
Obtained by grid resistor of value shown or by partial self-bias methods.

For effect of load resistance on grid current and driving power, refer
tq TUBE RATINGS — Grid Current and Driving Power inthe General Section.

Key—down conditions per tube without modulation. Modulation essentially
negative may be used if the positive peak of the audio-frequency enve-
lope does not exceed 115 per cent of the carrier conditions.

Obtained from fixed supply, by grid resistor, by cathode resistor, or
by combination methods.

The 811A is not recommended for oscillator service in applications in-
volving wide variations in load. For such applications, the B812A with
its low amplification factor is preferred because of its ability to
oscillate over a wide range of load variation

The 811A can be biased by any convenient method. However, the use of
a grid resistor is preferred because the bias is automatically adjust-
ed as the load on the circuit varies. In those applications, such as
are encountered in therapeutic equipment, where grid current and grid
voltage may vary widely because of fluctuatlng loads, it is important
to design equipment so that the maximum grid-current and grid-voltage
ratings are never exceeded for any load.

From a self-rectifying driver.

From a driver with a rectified, unfiltered, single-phase, full-wave
plate supply.

"Single-Tone" operation refers to that class of amplifier service in
which the xnput consists of a monofrequency rf signal having constant
amplitude. This signal is produced in a single-sideband suppressed-
carrier system when a single audio frequency of constant amplitude is
applied to the input of the system.

" obtained preferably from a separate, well-regulated supply.

Driver power output represents circuit losses and is the actual power
measured at input to the grid circuit. The actual power required
depends on the operating frequency and the circuit used.

This value of useful power ismeasured at load of output circuit having
indicated efficiency.

T @ 4o

©

F

"Two-Tone Modulation® operation refers to that classof amplifier serv—
ice in which the input consists of two equal monofrequency rf signals
having constant amplitude. These signals are produced in a single-
sideband suppressed-carrier system when two equal-and-constant ampli-
tude audio frequencies are applied to the input of the system.

Referenced to either of the two tones and without the use of feedback
to enhance linearity.

OPERATING CONSIDERATIONS

Plate shows no color when tube is operated at maximum CCS
ratings, and shows a barely perceptible red color at maximum
ICAS ratings.

- Indicates a change.

-
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811A

MAXIMUM RATINGS vs OPERATING FREQUENCY

MAXIMUM PERMISSIBLE PERCENTAGE
OF MAXIMUM PLATE VOLTAGE & PLATE INPUT
g:;gﬁ;;zg TELEPHONY TELEGRAPHY
Mc Class C
Plate- Class C

Modulated
30 100 100
60 89 89
80 70 70
100 55 55

Y/
2 %e MAX.‘»’

caP -
JEDEC No.CI-5
6 Y3
MAX.
STI9 BULB
5'%e
+ 53,
ASE
JEDEC
No.A4 10
92CS-6905R2

ALL DIMENSIONS IN INCHES

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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811A

AVERAGE PLATE CHARACT ERISTlCS
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811A

OPERATION CHARACTERISTICS

E £=6.3 VOLTS AC FOR 8IIA’S & 2.5 VOLTS AC FOR 2A3’s
INPUT:CLASS AB|-TWO TYPE 2A3’s; PLATE-SUPPLY
VOLTS =360; CATHODE -BIAS RESISTOR(R|) =780
OHMS; BYPASS CAPACITOR(C)=80 juf
INTERSTAGE TRANSFORMER (T):
PRIMARY
VOLTAGE RATIO ——————=
AG o sec.
OUTPUT: CLASS B-TWO TYPE 8IIA’s; PLATE-SUPPLY VOLTS
(Ebb)=1250; DC GRID VOLTS=0; PLATE - TO -
PLATE LOAD=12 400 OHMS

DC GRID MILLIAMPERES

TYPE
TYPE
2A3
<t
TYPE
_E? 2A3
-B + 360V
I i unssEERERRRERER:
T T I I 1
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INPUT SIGNAL (EQ)PER TUBE-RMS VOLTS
92CM-7138

(
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811A

OPERATION CHARACTERISTICS

E£=6.3 VOLTS AC FOR 8I1IA’s & 2.5 VOLTS AC FOR 2A3’s

CIRCUIT ARRANGEMENT:SAME AS ON DWG.92CM-7138
UNDER TYPE 8IIA

INPUT: CLASS AB|-TWO TYPE 2A3%;PLATE -SUPPLY
VOLTS=360;CATHODE-BIAS RESISTOR (R{)=780
OHMS; BYPASS CAPACITOR(C|)=80 uf

INTERSTAGE TRANSFORMER (T):
VOLTAGE RATIO -PRIMARY

Y5 sEC.
OUTPUT:CLASS B-TWO TYPE 8IIA’S; PLATE-SUPPLY VOLTS

-6

PLATE LOAD=12400 OHMS

(Epb)=1500;DC GRID VOLTS =-4.5; PLATE-TO-
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INPUT SIGNAL (Eg) PER TUBE-RMS VOLTS

-

92CM-7139

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

DATA 5
4-63







812A

Power Triode

GENERAL DATA
Electrical:

Filament, Thoriated Tungsten:
Vo]tage VAC. OF DBy 7 mow o im = & % o 6.3 + 0.3
Current at filament voltq =183 5 @ s 4

Amplification Factor. . . . T 29

Direct Interelectrode Capamtances:

Grid toplate « v 4 + « + « 0 » 2 2 = =
Grid X6 Filaménts « s.o o 5% & & & = »
Plate to filament . . . . . . . . . .. 0.7

Mechanical:

volts

pf
pf
pf

Operating Position. . . . Vertical, base down; or Horizontal,
pins 1 and 4 in vertical plane

Maximum Overall Length. . . . . . . . . . .. . » B-15/32"
Seated Length = « o s w s 5 s 5 5 6 ® 5 5 » 5 11/16" + 532"
Maximum Diameter. . . T LR . 2-7/18"
Weight. . . . . .. 2.7 oz
Billbs = » @ & 3 5 RN E e e . ST19
Cap s < s w55 % 5% 9 % 5§ . .Medium (JEDEC No.C1-5)
Base. . . . . . Medium-Shell SmaH 4 Pin Micanol with Bayonet

(JEDEC No.A4-10)

Basing Designation for BOTTOM VIEW. . . . . . . . . .. 3G
Pin 1 -Filament Pin 3 -Grid
Pin 2-Do Not Use “—A Pin4-Filament
Cap - Plate
AA'=PLANE OF ELECTODES
AF POWER AMPLIFIER & MODULATOR — Class B
Maximum Ratings, Absolute-Maximum Values:
ces® 1045
DC PLATE VOLTAGE. . . . . . 1250 max. 1500 max. volts
MAX.-SIGNAL DC PLATE CURPENT" . 175 max. 175 max. ma
MAX.-SIGNAL PLATE INPUT™. . . . 165 max. 235 max. watts
PLATE DISSIPATION*. . . . . . ; 45 max. 65 max. watts
Typical Operation:
Values are for 2 tubes
DC Plate Voltage. . . . . . . . 1250 1500 volts
DC Grid Voltage#. . . . -40 -48 volts
Peak AF Grid-to-Grid \/oltage ] 225 270 volts
Zero-Signal DC Plate Current. . 22 28 ma
* Averaged over any audio-frequency cycle of sine-wave form.
,#:  see next page. < Indicates a change.
RADIO CORPORATION OF AMERICA DATA |
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_812A

ces® ICAS®®

Max.-Signal DC Plate Current. . 260 310 ma
Effective Load Resistance

(plate-to-plate). . . . . . . 12200 13200 ohms
Max.-Signal Driving Power

Approx ) . 3.5 5 watts
Max,-Signal Power Output

(Approx.) . . 235 340 watts

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for uise
with a maximum modulation factor of 1
Maximum Ratings, 4bsolute-Maximum Values:
CeS® ICAS®®
DC PLATE VOLTAGE. . . . . . . . 1000 max. 1250 max. volts
DC GRID VOLTAGE . . . . « . . . -200 max. -200 max. volts
DC PLATE CURRENT. . . . . . 125 max. 150 max. ma
DC GRID CURRENT . . . . . . .« . 35 max. 35 max. ma
PLATE INPUT = & ¢ 2w w s s & 115 max. 175 max. watts
PLATE DlSSIPAT!ON ....... 30 max. 45 max. watts
Typical Operation:
DC Plate Voltage. . . . . . . . 1000 1250 volts
. . -110 -115 volts

DC Grid Voltage®. {3400 3300 g
Peak RF Grid Voltage. . . . . . 220 240 volts
DC Plate Current. . . e 115 140 ma
DC Grid Current (Approx N o o s 33 35 ma
Driving Power (Approx.) . . . . 6.6 7.6 watts
Power Output (Approx.). . . . . 85 130 watts

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy

Key-down conditions per tube without modulation

Maximum Ratings, Absolute-Maximum Values:

oo

ces® Ic4S°®

DC PLATE VOLTAGE. . . . . . . . 1250 max. 1500 max. volts
DC GRID VOLTAGE . . ¢ « «w « « « —-200 max. =200 max. volts
DC PLATE CURRENT. . . . . . . . 175 max. 175 max. ma
DC GRID CURRENT . . . . . . . . 35 max. 35 max. ma
PLATE INPUT . . . . . . . @ B 175 max. 260 max. watts
PLATE DISSIPATION . . . . . . . 45 max. 65 max. watts
Typical Operation:
DC Plate Voltage. . . . . s & 5 1250 1500 volts

-90 -120 volts
DC Grid Voltagess . . . . . . . 43000 4000 ohms

530 590 ohms
Peak RF Grid Voltage. . . . . . 200 240 volts
DC Plate Current. . . . . . . . 140 173 ma
DC Grid Current (Approx.) . . . 30 30 ma
Driving Power (Approx.) . . . . 5.4 6.5 watts
Power Output (Approx.). . . . . 130 190 watts

AA
() [=a]
.'..,*, » » : See next page.
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Intermittent Commercial and Amateur Service.

* For ac filament supply.

resistor (530,590).

omaxned by grid resistor of value shownor by partial self-bias methods.
0bta|ned froma fixed supply, by grid resistor (3000,4000) or by cath—

00,a,%,§,88: see next page. < Indicates a change.

S
) 3
8i2-A
POWER TRIODE
SELF-RECTIFYING OSCILLATOR or AMPLIFIER - Class C

Maximum Ratings, Absolute Values:
_ces®
AC PLATE VOLTAGE (RMS) . . . . . . . . .. 1750 max. volts
EDCGRID VOLTAGE: & = & o & « o % v » w = -125 max. volts
DC PLATE CURRENT « o v « o « o = x » » « 75 max. ma
DC GRID CURRENT. . « « v v v v o v o o o 20 max. ma
PLATE INPUTe 5, % « @ o % 5 3.8 5 5 & &% & 145 max. watts
PLATE DISSIPATION: = s s s s % & m & = & 45 max. watts
Typical Operation in Push=Pull Circuit at 27 Mc.:
Values are /or 2 tubes

AC Plate Voltage (RMS) . . . . . . . . .. 1740 volts
Grid Resistor® . . s « s s s s s & = 5 3 & 3500 ohms
DC Plate: CuFrent « « s s s s s mw v 5 5@ 150 ma
DC Grid Current (at full load) . . . . . . 29 ma
Driving Power (Approx.)a& . . . . . . . . . 12 watts
Power Qutput (Approx.) . . « « v« « &« « » &« 200 watts
Useful Power Output (Approx.)-

75% circuit efficiency « « « « o« = = « « 150 watts

AMPLIFIER or OSCILLATOR — Class C
With Separate, Rectified, Unfiltered, Single-Phase,
Full-Wave Plate Supply
Max imum Ratings, Absolute Values:
cCcs®

DC PLATE VOLTAGE . + « & ¢ o v « o ¢ o « « 1125 max. volts]
DC GRID: VOLTAGE. « = o o « o o o o & @& @ s -125 max. volts|
DC. PLATE CURRENT = < o o '« o w » = & =7 160 max. ma
DC GRID: CURRENT - 6 s: o1 o 0 w0 g1 e 32 max. ma|
PLATE INPUTS . o e e e e e e e 175 max. watts|
PLATE DISSIPATION S Tt PO T e e S AN 45 max. wattsg|
Typical Operation:
DCPlate Voltage = « o w » s 5 5 w v 5 & & 1125 volts
Grid Resistofw « s « o v v & = w « » v & 2200 ohms
DC Plate Current - o o « v « « w % v v = 1 125 maj
DC Grid Current (ApproXsls s s o 5 & s s 30 mal
Driving Power (Approx.)§8. . . « . « « « . 5 watts|
Power Output (Approx.) « « « s « o s o « 135 watts|
® Continuous Commercial Service.
e
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812-A
POWER TRIODE

Modulation essentially negative may be used, if the positive peak of
;he audio-frequency envelope does not exceed 115% of the carrier con-
itions,

A from a self-rectified driver.

The 812-A canbebiased by any convenient method, but the use of a grid
resistor is preferred because the bias is au!omatlcally varied as the
load on the circuit varies. In those applications where grid current
and grid voltage may vary widely because of fluctuatmg oads, it is
importart to deS|gn equipment so that the maximum grud—current and
grid-voltage ratings are never exceeded for any load. An approximate
rule is to adjust the grid-current and grid-voltage values at full-
load to one-half of the corresponding maximum values. This operating
condition penmts grld—current and grid-voltage values to rise from
zero load to twice their full-load values, and usually provides ade-
quate leeway.

Power input toplate is 1.23 times the product of DC Plate voltage and
DC Plate Current.

From a driver with a rectitied, unfiltered, single-phase, full-wave
plate supply.

NOTE: When the 812-A is used intne final amplifier or a preceding stage
of a transmitter designed for break-in operatior and oscillator key-
ing, a small amount of fixed bias must be used to maintain the plate
current at a safe value. With a plate voltage of 1500 volts, a fixed
bias of at least -45 volts should be used.

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Nin. Nax,
Filament Current . . . . . . 1 3.75 4.25 amp
Amplification Factor . . . . 1,2 26 32
Grid-Plate Capacitance . . . - 4.8 6.2 puuf
Grid-Filament Capacitance. . - 4.4 6.4 puf
Plate-Filament Capacitance . - 0.58 0.9¢ puf
Grid Current . . . . . ... 1,3 17 39 ma
Plate Current. . . . .. .. 1,4 18 42 ma
Useful Power Qutput. . . . . 1,5 140 - watts

Mote 1: DC filament voltage = 6.3 volts.

Note 2: With dc grid voltage of -30 volts and plate voltage adjusted to
give plate current of 30 ma.

Note 3: With dc platevoltage of 200 voltsand dcgrid voltage of +50 volts,

Note #; Withdc platevoltageof 1250 volts and dcgridvoltage of -30 volts.

Note 5: with dc plate voltage of 1500 volts, plate current of 175 ma.,
$r|d current of 34 to 50 ma., grid resistor of 3500 ¢ 10% ohms and
requency of 15 Mc.

Data on operating frequencies for the 812-A are given
on the sheet TRANS. TUBE RATINGS vs FREQUENCY

MARCH 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2
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812A

OPERATING CONSIDERATIONS

Plate shows no color when tube is operated at maximum CCS
ratings, and shows a barely perceptible red color at maximum

ICAS ratings.

MAXIMUM RATINGS vs OPERATING FREQUENCY

MAXIMUM PERMISSIBLE PERCENT AGE
OF MAXIMUM PLATE VOLTAGE & PLATE INPUT
OPERATING
FREQUENCY TELEPHONY TELEGRAPHY
Mc Class C
Plate- Class C
Modulated
30 100 100
60 89 89
80 70 70
100 55 55

2 Yg MAX.—>

DIA.
CAP -
JEDEC No.C-5
6 '3z
MAX.
sTI9 aun.s/
5%
+ 5%,
Sk
No.m.m\'i
92CS-6905R2
ALL DIMENSIONS IN INCHES
RADIO CORPORATION OF AMERICA DATA 3
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812A

AVERAGE PLATE CHARACTERISTICS

E¢=6,3 VOLTS DC
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812
OPERATION CHARACTERISTICS
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8l2-A

OPERATION CHARACTERISTICS

EEEEEE i as R NS EEa] T T T T
t

THITIT IR T
el

UIT ARRANGEMENT: SAME AS ON DWG. 92CM-6938
UNDER TYPE 812-A

INPUT:CLASS AB|—TWO TYPE 2A3's; PLATE-SUPPLY
VOLTS=360;CATHODE-BIAS RESISTOR (R;)=780
OHMS; BYPASS CAPACITOR(C|)=80 uf
INTERSTAGE TRANSFORMER (T):
PRIMARY
VOLT, RATIO —————
OLTAGE o) U2 SEC.
OUTPUT:CLASS B-TWO TYPE 812-A’s; PLATE VOLTS
(Epk)=1500;DC GRID VOLTS=-48;PLATE -TO-
PLATE LOAD=13200 OHMS

=4

i .
6.3 VOLTS AC FOR 812-A’s & 2,5 VOLTS AC FOR 2A

{ ; { 1 {
FH T mae
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INPUT SIGNAL (Eg)PER TUBE—RMS VOLTS
FEB.27,1948 TUBE DEPARTMENT 92CM-6937
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816
e HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA
Electrical:

Filament, Coated: Man. dv. Hox. .
VoHage i s e ow 2elB 2.5 278 ac volts
Current at 2.5 vo“s e - 2 2.2 amp

M Heating time at rated
voltage. . . . R 10 - - sec

Peak Tube Voltage Droo
[APDE s s @ @ &1 8 & & @ - 5 - volts

Mechanical:

Operating Position . . . . . « . . . . . .Vertical, base down

Maximum Overall Length . . . . . . o o . .. ... 4-11/18"

(™ seated Length. . » » o v o v e 3 15/16" + 1/8"

Maximum Diameter . . . . . . . . . . . . . . .. 1-9/18"

Welght (ABprode) & < s s s @ s.s e @ 2.5 ¢@m o & 5 18 4 OF

BUTE o s s smm e s v o @ @ 5 3 65 5 3 5 i wow OTL2

CaPe o & s v ow ooz & & wow i w Smal] (JETEC No.C1-1)

Socket . . . . . .. - Johnson No.122-224, or equivalent

Base . . . .. lsmall=Shell Small 4-Pin (JETEC No.A4-5)
Basing Desrgnatlon for BOTTOM VIEW . . . . . . . . . . . 4P

0
Pin 1 -Filament @ © Pin 4 -Filament,
Pin 2-No Connec— Cathode
tion Shield

Pin 3 -No Connec— Cap - Anode
tion o‘o

Temperature Control:

Heating—When the ambient temperature is so low that the
normal rise of condensed-mercury temperature above the
ambient temperature will not bring the condensed-mercury

™\ temperature up to the minimum value of the operating

ranges specified under Maximum Ratings, some form of
heat-conserving enclosure or auxiliary heater will be
required.

Cooling—When the operating conditions are such that the
maximum value of the operating condensed-mercury—-tem-
perature range is exceeded, provision should be made

N for forced-air cooling sufficient to prevent exceeding

the maximum value.

Temperature Rise of Condensed Mercury to Equilibrium
Above Ambient Temperature (Approx.):

NOo Toade v v v v v v e e e e e e e e e e e e 27 °c
Full Joad. « v v v v v v e v e e e e e e e e 26 oc
—
-<|ndicates a change.
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816
HALF-WAVE MERCURY-VAPOR RECTIFIER

HALF-WAVE RECTIFIER

Maximum Ratings, dbsolute Values: For supply frequency of 60 cps

Operating Condensed-Mercury-
Temperature Range

20° to 60° ¢

PEAK INVERSE ANODE VOLTAGE . . . . 7500 max. volts
ANODE CURRENT:

Peal ¢ ¢ ¢ mwowos 5 ¢ o@omowos s w 500 max. ma

Average® . . . . . . . .. ... 125 max. ma

Fault, for duration of 0.1

second -maximum . . . . . . . . 5 max. amp

#

Averaged over any interval of 30 seconds maximum.

OPERATING CONSIDERATIONS

Shields and rf filter circuits should be provided for the
816 if it is subjected to extraneous high-frequency fields
during operation. These fields tend to produce breakdown
effects in mercury vapor and are detrimental to tube life
and performance. When shields are used, special atten-
tion must be given to providing adequate ventilation and
to maintaining normal condensed-mercury temperature. Rf
filters are employed to prevent damage caused by rf
currents which might otherwise be fed back into the rec-
tifier tubes.

— Indicates a change.
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816
HALF-WAVE MERCURY-VAPOR RECTIFIER

For Circuit Figures, see Front of this Section

MAX. APPROX. MAX.
TRANS. DC Mg:;( DC
SEC. OUTPUT OUTPUT
SERERIE voLTS | voLTs AO:J:R”ETS K
(RMS) |TO FILTER TO FILTER
E Eav lay Pdc
Fig. |
Half=mive 53008 | 2400 0.125 0.3
Single-Phase
In—Phase Operation
Fig. 2
FuiEnevs 26008 | 2400 0.25 0.6
Single-Phase
In-Phase Operation
Fig. 3
 Series 55007 | 4800 0.25 152
Single-Phase
In-Phase Operation
Fig. 4
Hal f-Wave
Three-Phase 30007 3600 0.75 2.7
In—Phase Operation
Fig. 5
Parallel
TH7es-PhigE 30007 | 3600 1+5 5.4
Quadrature Operation
Fig. 6
Series 00° -
00~ 200 0.75 A
Three-Phase 0 ! ’ 2
Quadrature Operation
Fig. 7 Resis— Induc- | Resis- Induc—
Hal f-wave tive tive tive tive
Four-Phase Load Load Load Load
Quadrature Operation| 2600° 3500 0.45 0:5 1.55 .75
Fig. 8 Resis— Induc—| Resis- Induc—
Half-wWave tive tive tive tive
Six-Phase Load Load Load Load
Quadrature Operation| 26002 3600 0.47 B 1.7 1.8
B For maximum peak inverse anode voltage of 7500 volts and condensed-
mercury-temperature range of 20° to 60°

a ELECTRON TUBE DIVISION DATA 2
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SMALL CAP~
JETEC N2 CI-I

”

STI2 BULB
MAX.

ZONE WHERE
CONDENSED-MERCURY
TEMPERATURE SHOULD

BE MEASURED

SMALL -SHELL
SMALL 4-PIN
BASE
JETEC N2 A4-5

92CM-6277R4
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833A

Power Triode

THORIATED-TUNGSTEN FILAMENT RUGGED STRUCTURE
ZIRCON|UM-COATED ANODE POST TERMINALS
1250 WATTS CW INPUT 2CCS TO 30 Mc WITH NATURAL COOLING
1800 WATTS CW INPUT (CCS) TO 20 Mc WITH FORCED-AIR COOLING

GENERAL DATA

Electrical:
Filament, Thoriated Tungsten:

Voltage: (AC or DC)s « w © w v « & @ @ 5 s 10 + 5% volts
Current at heater volts = 10. . . . . . . 10 amp
Amplification Factor, for grid volts
= -10 and platema. =200 . . . . . . . . 35
Direct Interelectrode Capacitances:
Brid toPlate w s s s o w5 5 & % @ @ & s 6.3 puf
Grid tofilaments « s w w5 5 69 & & 5 & 12.3 puf
Plateto filapent = = = 25 5 &« & & o & = 8.5 puf

Mechanical:

Operating Position. . . . . . Vertical, with filament posts up =
or down; Horizontal, with plane
of electrodes vertical (on edge)

Overall Length. . . . . . . . . . ... ... 8-5/8" + 3/16"
Maximum DIameter: + « w = % 5 & & @ @ & s & & & & @ 4-19/32"
il s rreerer ceelE b CEEEEE ECE CEL: & 136
Wellght! (APPROR.ls: & e o s wi 6 0 o o w0 v o8 0 & & 8 11b
Terminal Connections (See Dimensional Outline):
G, P

F-Filament FLAT P -Plate

G-Grid F F
Thermal:
Cooling:

Natural or forced air—depending onthe operating conditions.
Natural Cooling means that adequate free circulation of air
around the tube isnecessary. Forced-Air Cooling means that
an air flow of 40 cfm from a 2"-diameter nozzle directed
vertically on bulb between grid and plate seals is required
to limit temperature between these seals to 145° C.

Fittings: -
Johnson (E.F. Johnson Company, Waseca, Minn.) Assembly Cat.

No.124-212 consisting of ceramic mounting for filament end
and two heat-radiating connectors forgrid and plate terminals.

o, 00 *
*77* : See next page. - Indicates a change.
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833A

AF POWER AMPLIFIER & MODULATOR — Class B

NATURAL COOLING
ces®
Maximum Ratings, Absolute-Maximum Values:

DC PLATE VOLTAGE. . . . . . . . . 3000 max.
MAX.-SIGNAL DC PLATE CURRENT* . . 500 max.
MAX.-SIGNAL PLATE INPUT*. . . . . 1125 max.
PLATE DISSIPATION*s 5 « « » » « « 300 max.

Typical Operation with Natural Cooling:
Values are for 2 tubes

DC Plate Voltage ...... ¢ % « 3000
DC Grid Voltage*. . . . . ¢ w s —70
Peak AF Grid-to-Grid Vo]tage. . . 400
Zero-Signal DC Plate Current. . . 100
Max.-Signal DC Plate Current. . . 750
Effective Load Resistance

(Plate to platels « s « « w = » 9500
Max.-Signal Driving Power

(Approx.) . . -ttt w120
Max.-Signal Power Output

(Approx.) « « « & = = = i o = 16850

FORCED-AIR COOLING
ccs®

Maximum Ratings, Absolute-Maximum Values:

DC PLATE VOLTAGE. . . . . . . . . 4000 max.
MAX.—SIGNAL DC PLATE CURRENT* . . 500 max.
MAX.-SIGNAL PLATE INPUT*. . . . . 1600 max.
PLATE DISSIPATION*. . . . . . . . 400 max.

Typical Operation with Forced-Air Cooling:
Values are for 2 tubes

DC Plate Vo]tage ...... . . 4000
DC Grid Voltage¥*. . . . . . .. -100
Peak AF Grid-to-Grid Voltage. . 480

Zero-Signal DC Plate Current. . 100
Max.-Signal DC Plate Current. . 800
Effective Load Resistance

(Plate to plate). . . . . . . 12000
Max.-Signal Driving Power

(Approx.) . . 2 B S 29
Max.-Signal Power Output

(Approx.) . . . « 5 @ ow 2400

ICcAS®®

3300 max.
500 max.
1300 max.
350 max.

3300
-80
440
100
780

10500
30
1900

ICAS®®

4000 max.
500 max.
1800 max.
450 max.

4000
-100
510
100
900

11000
38
2700

& Averaged over any audio-frequency cycle of sine-wave form.

®.90.#. see next page.
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833-A
POWER TRIODE

RF POWER AMPLIFIER - Class B Telephony

NATURAL COOLING
ces® Te4s®®

Maximum Ratings, Absolute Values:

DC PLATE VOLTAGE. « « « « 3000 max. 3300 max.
DC PLATE CURRENT. . . . . . 300 max. 300 max.
PLATE INPUT & & &« v o v & & 450 max. 525 max.

PLATE DISSIPATION « o « & « 300 max. 350 max.

Typical Operation with Natural Cooling:

DC Plate Voltage. « « « « & 3000 3300
DC Grid Voltage#. . . . . . =70 -100
Peak RF Grid Voltage. . . . 90 110
DC Plate Current. + « « « & 150 150
DC Grid Current (Approx.) . 2 2
Driving Power (Approx.)*. 10 11

Power Output (Approx.). « . 150 200
FORCED=-AIR COOLING
ces® IcAs*®
Maximum Ratings, Absolute Values:
DC PLATE VOLTAGE. . . « . . 4000 max. 4000 max.
DC PLATE CURRENT. : v ¢ o @ 300 max. 300 max.

PLATE INFUT o o 5 4 % w = » 600 max. 675 max.
PLATE DISSIPATION « « & » « 400 max. 450 max.

Typical Operation with Forced-Air Cooling:

DC Plate Voltage. . . « . . 4000 4000
DC Grid Voltage#. . . « . . -120 -120
Peak RF Grid Voltage. . . . 120 130
DC Plate Current. . . . . . 150 150
DC Grid Current (Approx.) . 2 3
Driving Power (Approx.)A. . 14 21
Power Qutput (Approx.). . . 225 250

NATURAL COOLING
{o(eii ICAS®®
Maximum Ratings, Absolute Values:

Carrier conditions per tube for use with a max. modulation factor

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony

Carrier conditions per tube for use with a max. modulation factor of 1.0

of 1.0

volts

watts
watts

volts
volts
volts

ma

ma
watts
watts

volts

ma
watts
watts

volts
volts
votts

ma

ma
watts
watts

PG PLATE NOLFABE: + = 5.+ 2500 max. 3000 max. volts
DC GRID VOLTAGE < & « & w s -500 max. -500 max. volts
DC PLATE CURRENT. . « & & & 400 max. 400 max. ma
# For ac filament supply.

A At crest of audio-frequency cycle with modulation factor of 1.0.
10-56 DATA 2
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833-A
POWER TRIODE
ccs® 1045°%®

DC GRID CURRENT . . . . . . 100 max. 100 max. mal

PLATE NPT & < 2 5 a5 = 5 835 max. 1000 max. watts

PLATE DISSIPATION W & W & 200 max. 250 max. watts

Typical Operation with Natural Cooling:

DC Plate Voltage. . . . . . 2500 3000 volts

DC Grid Voltage®. . . . . . -300 —240 volts
From a grid resistor of . 4000 3400 ohms

Peak -RF Grid Voltage. . . . 460 410 volts

DC Plate Current. . . . . . 335 335 ma

DC Grid Current (Approx.)®. 75 70 mal

Driving Power (Approx.)®. . 30 26 watts

Power Output (Approx.). . . 635 800 watts

FORCED=-AIR COOLING
ccs® 1c4s*®

Maximum Ratings, Absolute Values:

DC PLATE VOLTAGE: « & « « s 3000 max. 4000 max. volts

DC GRID-VOLTAGE . . . . . g =500 max. —500 max. volts

DC PLATE CURRENT. . . . . . 450 max. 450 max. ma

DC GRID CURRENT . . . . . . 100 max. 100 max. ma

PLATE INPUT . R E 1250 max. 1800 max. watts

PLATE D\SSIPATION S 270 max. 350 max. watts

Typical Operation with Forced-Air Cooling:

DC Plate Voltage. . . . . . 3000 4000 volts

DC Grid Voltage®. . . d -300 -325 volts
From a grid resustor of 3600 3600 ohms

Peak RF Grid Voltage. . . . 490 520 volts

DC Plate Current. . . . . . 415 450 ma

DC Grid Current (Approx.)e. 85 90 ma

Driving Power (Approx.)e. . B 42 watts| (

Power Output (Approx.). . . 1000 1500 watts

RF POWER AMPLIFIER & OSCILLATOR--Class C Telegraphy®“
and
RF POWER AMPLIFIER--Class C FM Telephony
NATURAL COOLING
cs® 1045°°®

Max imum Ratings, Absolute Values:

DC PLATE VOLTAGE. . « s « 3000 max. | 3300 max. volts

DC GRID VOLTAGE « « « « - . —500 max. | =500 max. volts

DC PLATE ‘CURRENT: < « < & s 500 max. 500 max. ma

@ Obtained by grid resistor, or from a combination of grid resistor
with either fixed supply or cathode resistor.

o Key-down conditions per tube without amplitude modulation. Amplitude
modulation essentially neqa!ive may be used if the positive peak of
the audio-frequency envelope does not exceed 115% of the carrier
conditions.

®,9 ©  See next page.
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833-A
POWER TRIODE

ces® IcAS®®
DE GRID CURRENT & o v « & 100 max. 100 max. ma
PLATE INPUT o o o 0 e e 1250 max. 1500 max. watts
PLATE DISSIPATION . . . . . 300 max. 350 max. watts
Typical Operation with Natural Cooling: -
DC Plate Voltage. « « « . « 2250 3000 |3000 3000 volts
DC Grid Voltage « « « « « -125 -200 (-160 -155 volts

From a grid
resistor of . . . . . . 1500 3600 |2300 2150 ohms
From a cathode
resistor af « « v & » = 235 425 | 400 270 ohms
Peak RF Grid Voltage. . . . 300 360 [ 310 350 volts

DC Plate Cutrents o « & s = 445 415 | 335 500 ma
DC Grid Current

(Approx.)®. w o o w o'« 85 55 | 70 70 ma
Driving Power

(ABpre%: % & w & 5 & & @ 23 20 20 25 watts
Power Output

(Approxas) o« « o o« o o & &« 780 1000 | 800 1150 watts

FORCED-AIR COOLING
ces® ICAS®®

Maximum Ratings, Absolute Values:

DC PLATE VOLTAGE. « « & « 4000 max. 4000 max. volts
DC GRID VOLTAGE « &« « & & . -500 max. -500 max. volts

DC PLATE CURRENT. o« o« « « & 500 max. 500 max. ma
DC GRID CURRENT + &+ o « & & 100 max. 100 max. ma
PLATE INPUTP % 5 w w0 & o = 1800 max. 2000 max. watts
PLATE DISSIPATION . . . . . 400 max. 450 max. watts

Typical Operation with Forced-Air Cooling:

DC Plate Voltage. « « + « « 4000 4000 volts
DC Grid Voltages* . . . . . -200 =225 volts
From a grid
resistor of « « © & & & 2650 2400 ohms
From a cathode
resistor of « « - W 380 380 ohms
Peak RF Grid Voltage. . . . 375 415 volts
DC Plate Current. . . . « . 450 500 ma
DC-Grid Current®: « « « « 15 95 ma
Driving Power (Approx.)®. . 26 35 watts
Power Output (Approx.). . . 1440 1600 watts
&

Subject towide variation depending on the impedance of the load circuit,
High—impedance load circuits requiremore gridcurrent and driving power
to obtain the desired output. Low—impedance load circuits need less
grid current and driving power, but plate-circuit efficiency is
sacrificed. ‘The driver stage should have good regulation and should
be capable of delivering considerably more than the required driving
power.

Aa Obtained from fixed supply, by grid resistor, by cathode resistor, or
by combination methods.

®, %% see next page. - Indicates a change.
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833-A
POWER TRIODE

NOTE: When the 833-A isusedin the final amplifier or a precedlng stage
of a transmitter de5|gned for break—in operation and oscillator keying
a small amount of fixed-bias must be used to maintain the p]ate curren
at asafevalue. With aplatevoltage of %4000 volts, a fixed bias of at
least -90 volts should be used.

SELF-RECTIFYING OSCILLATOR OR AMPLIFIER - Class C
NATURAL COOLING

ces® Ic4s®®

Maximum Ratings, 4bsolute Values:
AC PLATE VOLTAGE (RMS). . . 4250 max. 4650 max. volts
DC GRID VOLTAGE . . . . . . -315 max. -315 max. volts
DC PLATE CURRENT. . . . . . 250 max. 250 max. ma
DC GRID CURRENT . . . . . . 50 max. 50 max. ma
PLATE INPUT** . . . . . . . 1180 max. 1290 max.  watts
PLATE DISSIPATION . . . . . 300 max. 350 max. watts
Typical Operation with Natural Cooling:
AC Plate Vol tagf (RMS). . . 4000 4400 volts
DC Grid Voltage®. . . . . . -80 -85 volts

From a grid resistor of 2200 2400 ohms
DC Plate Current. . . . . . 240 240 ma
DC Grid Current (Approx.) . 37 36 ma
Driving Power (Approx.)## . 13 13.5 watts
Output-Circuit Ef-

ficiency (Approx.). . . 85 85 %
Useful Power Output (Approx. ) 1102 800° watts

FORCED=-AIR COOLING
ces®

Maximum Ratings, 4bsolute Values:
AC PLATE VOLTAGE (RMS). . . . . . . . .. 5650 max.  voltg
DC GRID VOLTAGE . . . . . . « v v v . .. -315 max. volts
DC PLATE CURRENT. . . . . . . . . .. .. 250 max. ma
DC GRID CURRENT : : = = + & s & & = 5 6 3 50 max. ma
PLATE INPUT < s v s o m 05 5 = § @ w3 ¥ 1570 max. watts
PLATE DISSIPATION ¢ « o w s 5 ¢ w w o 5 & 400 max. watts
Typical Operation with Forced-Alr Cooling:
AC Plate Voltage (RMS). . . . . . . . .. 5300 volts
DC Grid Voltages. . . . . W s AR E -97 volts|

From a grid resistor of « o . .. ... 2700 ohms
DC Plate Current. . . . . e ws xR ko 4 240 maj
DC Grid Current (Approx.) . . . . . . . . 35 mal
Driving Power (Approx.)## . . . . . F R 14 watts
Output-Circuit Efficiency (Approx.) . . . 85 %
Useful Power Output (Approx.) . . . . . . 975° wat ts

R Power input to plate is 1.11 times the product of ac plate voltage
(rms) and the dc plate current.

# From a self-rectified driver.

.,“.‘.D: See next page. —>indicates a change.
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833-A
POWER TRIODE

AMPLIFIER or OSCILLATOR — Class C

With Separate, Rectified, Unfiltered, Single-Phase,
Full-Wave Plate Supply

NATURAL COOLING

ces® ICcAS®®

Maximum Ratings, Absolute Values:
DC PLATE VOLTAGE. . . . . . 2700 max. 3000 max. volts|
DC GRID VOLTAGE . . . . . . -450 max. -450 max. volts
DC PLATE CURRENT. . . . . . 500 max. 500 max. mal
DC GRID CURRENT . . . . . . 100 max. 100 max. ma|
PLATE INPUTE: o w o s s & o 1250 max. 1500 max.  watts
PLATE DISSIPATION . . . . . 300 max. 350 max. watts
Typical Operation with Natural Cooling:
DC Plate Voltage. . . . . . 2500 2750 volts
OC Grid Voltage. . . ... =130 -135 volts

From a grid resistor of . 1560 1770 ohms
DC Plate Current. . . . . . 450 480 ma
DC Grid Current (Approx.) . 83 76 ma
Driving Power (Approx.)tt . 27 25 watts
Output-Circuit Ef-—

ficiency (Approx.). . . . 85 85 %
Useful Power Output

(APProX.) v v o v o w o » 935" 10208 watts

FORCED=AIR COOLING
ces®

Maximum Ratings, Absolute Values:
DC PLATE VOLTAGE: ¢« o w @ @ % s & @ 3600 max. volts
DC GRID VOLTAGE . . . . . © 8§ @@ -450 max. volts
DC PLATE CURRENT s & s 16 v o © s & 500 max. maj
DC GRID CURRENT & s s s & = © s & 100 max. ma
PLATE INPUT G o o s 2w @ o % s o 5 1800 max. watts
PLATE DISSIPATION & & o « o o s o 400 max. watts|
Typical Operation with Forced-Air Cooling:
DC Plate Voltage: : « w o @ s 6 s 3300 volts
DC Grid Voltaged. . . . . . o « . . —-155 vol ts|

From a grid resistor of . « « . . 2100 ohms|
DC Plate Current. o « o« o o o o & & 450 ma
DC Grid Current (Approx.) « « « « 73 mal
Driving Power (Approx.)tt . . . . . 26 watts
Output-Circuit Efficiency (Approx.) 85 %
Useful Power Output (Aporox.) . . . 1240° watts

Continuous Commercial Service.
®® Intermittent Commercial and Amateur Service.

Power input to plate is 1.23 times the product of dc plate voltage
times dc plate current.

E This value of useful power is measuredat load of output circuit having
the indicated efficiency.

‘,1’* See next page. -« Indicates a change.
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833-A
POWER TRIODE

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Min. Max.

Filament Current. . . . . 1 9.4 10.6 amp
Direct Interelectrode

Capacitances:

Grid to plate . . . . . - 5.5 7.1 uuf

Grid to filament. . . . - 10.1 14.5 wuuf

Plate to filament . . - 6.4 10.6 ppf
Amplification Factor. 2 31.5 38.5
Grid Current. 3 160 380 ma
Plate Current (1) 3 490 810 ma
Plate Current (2) 4 60 140 ma
Power Output. . 5 1150 = watts

Note 1: With 10 volts dc on filament.

Note 2: With 10 volts ac on filament, dc grid voltage of -10 volts, and
dc plate voltage adjusted to give dc plate current of 200 ma.

Note 3: With 10 volts ac on filament, dc plate voltage of 100 volts,
and dc grid voltage of +100 volts.

Note 4: With 10 volts ac on filament, dc plate voltage of 2500 volts,
and dc grid voltage of =50 volits.

Note 5: In self-excited oscillator circuit, and with 10 volts ac on
filament, dc plate voltage of 4000 vo]ts, dc plate current of
450 ma., "dc grid current of 80 to 120 ma., grid resistor of 5000
ohms, and frequency of 30 Mc.

Opbtained from agridresistor of the value shown or from a combination
of grid resistor and cathode resistor. Fixed bias operation is not
recommended. The bias resistor should not be bypassed for the plate
and grid voltage supply frequency.

'H From a driver with a rectified, unfiltered, single-phase, full wave
plate supply.

RATINGS vs FREQUENCY WITH NATURAL COOLING

FREQUENCY 30 50 75 Mc

MAX IMUM PERMISSIBLE PERCENTAGE
of MAXIMUM RATED PLATE VOLTAGE
and PLATE [INPUT:

Class B telephony 100 98 94 %
Class C telephony 100 90 T2 %
Class C telegraphy 100 90 72 %

RATINGS vs FREQUENCY WITH FORCED-AIR COOLING

FREQUENCY 20 50 75 Me

-MAX IMUM PERMISS|BLE PERCENTAGE
of MAXIMUM RATED PLATE VOLTAGE
and PLATE [NPUT:

Class B telephony 100 97 93 %

Class C telephony 100 83 65 %

Class C telegraphy 100 83 65 %
2-59 DATA 4
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833-A
POWER TRIODE

R
I 7 + /-
L [23321__| 2 TERMINALS
s JETEC Ne Ji-7
B —65"-(;/ SEE NOTE |
567 4 MAX,
+003
4% MAx.
8% DIA.
2
+3
¢ s
e
4375003
DIA.
2 TERMINALS
4 NOTE 2
u25 812 375+.004
MAX., MIN. ¢ TO FLAT
1 NOTE 3
JETEC Ne Ji-9/ =~ 2% % JETEC N2 Ji-I0
92CM-4786R5
NOTE I: THE ANGLE FORMED ON A PLANE NORMAL TO THE TUBE

AXIS BY THE INTERSECTION OF THE PLANE DETERMINED BY THE
AX1S OF THE FILAMENT TERMINALS WITH THE PLANE DETERMINED
BY THE AXIS OF THE GRID AND PLATE TERMINALS |S NOT MORE
THAN 5°.

NOTE 2: THE MOUNTING SHOULD PROVIDE LIBERAL CLEARANCE FOR
THIS TIP,

NOTE 3: THE PLANE THROUGH THE FLAT SIDE OF THE FILAMENT
TERMINAL 1S 90° 47° WITH RESPECT TO THE PLANE THROUGH THE
AXES OF THE FILAMENT TERMINALS.

10-56 R CE-4786R5
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833-A
PLATE CHARACTERISTICS
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833-A
TYPICAL CHARACTERISTICS
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835
R-F POWER AMPLIFIER,
A-F POWER AMPLIFIER, MODULATOR

Filament Thoriated Tungsten
Voltage 10 a-c Qrﬁ volts
Current 3;/25 e N
Amplification Factor 5

P 1?2 5\
Direct Interelectrode acnané\es A
Grid to Plate (\ N

upf
Grid to Filamel ppf

Plate to Fil r\i . \ /) R upf
Maximum Over. u« n%h \ 7-7/8"
Max imum Diamgi X 2-5/16"
Bulb /2 \ T-18

Jumbo 4-Pin
RCA Socket (Type uum\a) x/\ O~ Stock No.99% |

) S
For additionagl data se e ;1(2 and the 835 are
o ctnbd}\A\a{‘/

:dent}cg&\xccpt For x%é( pacitances.

Data on op\er‘at requencnes\ r the 835 are given on the
¥ RANS. TUBE RATINGS vs FREQUENCY.
RN \\ /
8
\

836
HALF-WAVE HIGH-VACUUM RECTIFIER

Heater Coated Unipotential Cathodes® -
Vol tage 2.5 a-c volts
Current 5.0 amp.

Maximum Overall Length 6-9/16"

Maximum Diameter 2-7/16"

Bulb ST-19

Cap Medium

Base Medium 4-Pin, Bayonet

RCA Socket (Type UR-542-A) Stock No.9937

Naximum Ratings Are Absolute Values
MAXIMUM RATINGS

Peak Inverse Plate Voltage 5000 max. volts
Peak Plate Current 1.0 max. amp.
Average Plate Current 0.25 max. amp.

* The cathodes should be allowed to come up to operating temperature be-—
fore plate current is drawn from the tube. For average conditions
the delay is approximately 40 seconds.

The 836 has two separate cathodes each of which is connected to its

respective heater. Plate circuit return should be made to the center— S
tap of the heater transformer.

—~—Indicates a change.

Dec. 1, 1942 RCA RADIOTRON DIVISION AR
RCA MANUFACTURING COMPANY, INC
S




836

HALF-WAVE HIGH VACUUM RECTIFIER

AVERAGE PLATE CHARACTERISTIC

Tree 836 /
£f 2.5 VOLTS /
A
7
4
- /
7
H "
H Y
| /
< 7’
=l
3 7
%
2 /
; %
7
/
2 /‘/
e "
(2 120 a5 I
PLATE VOLTS O.C. s2c- 4486

2 g MAX. —=f
.9/;6 MAX. fo- |

CAP G
2 ___..i l._ |
.550-.576 2
DIA. f
TUBE MOUNTING POSITION
Any
5I54°'MAX.
STI9 BULB
6% MAX.
MEDIUM_4-PIN 4
BAYONET BASE t
r
92C-4479R4 BOTTOM VIEW OF

SOCKET CONNECTIONS

Pin 1 - Heater & Cathode
Pin 2 = No Connection
Pin 3 - No Connection
Pin 4 - Heater & Cathode
Cap ~-Plate

AA=PLANE OF ELECTRODES

~=—Indicates a change.

Dec. 1, 1942

RCA RADIOTRON DIVISION

RCA MANUFACTURING COMPANY, INC.
.
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857-B
HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA
Electrical:
Filamentary Cathode, Coated:
Voltage.... s s s s BE5% o« s s s s s o acvolts
Current. . . . sauw S s e bk s s w s & oM
Minimum heatmg tlme

at rated voltage . » « o 60 « s s 2 & « s s 4 & & = +S€C
Peak Tube Voltage
Drop (ApproYs) « s + « w # A5 v s » w5 & s & » w » «VOlts

Mechanical:
Terminal Connections:

F1 - Filament Fp - Filament,
(Insulated) Cathode Shield,
Shell (Anode
5 F2 Return)
Cap - Anode
Mounting Position. . . . . . .Vertical with filament end down
Maximum Qverall Length
(Including flexible ]eads) swmowmowas 5w w 29-7/8"
Seated Length. . . . . . . v o« o8 m s w s s 19°142% 38"
Maximum: Diameter « « « o o w o s » ¢ @ @5 & @ w @ & ~1/8"
eight ((AppFox.) w o« ¢ v w w o ¥ o wmw e s & m A 1bS
BUTD & v o0 0 o 0 i om0 e . . GT-56
Caps 5 95 3 = W B3 A o & Sklrted Large (JETEC No.C1-10)

Base: o st & 5 9 @ @ 8 8 Termmal -Support Shell (JETEC No.F0O-2)
Temperature Control:

Heating—-When the ambient temperature is so low that the
normal riseof condensed-mercury temperature above
the ambient temperature will not bring the con-
densed-mercury temperature up tothe minimum value
of the operating ranges specified under ANaximum
Ratings, some form of heat-conserving enclosure
or auxiliary heater will be required.

Cooling--When the operating conditions are such that the
maximum value of the operating condensed-mercury
temperature range is exceeded, provision should
be made for forced—air cooling sufficient to pre-
vent exceeding the maximum value.

Temperature Rise of Condensed-Mercury to Equilibrium

Above Ambient Temperature (Approx.):*

NO 108de « v o v v o« v @ o o o o« & % o s s = 3.5 %

Ful]load................... 15 9¢

* with filament volts = 4.75 and no heat-conserving enclosure.

<- |ndicates a change.

JULY 1, 1955 S———— DATA 1




857-8
HALF-WAVE MERCURY-VAPOR RECTIFIER

HALF-WAVE RECTIFIER
Maximum Ratings, Absolute Values: For supply frequency of 6o cps

Operating Condensed-Mercury
Temperature Range
259 to 60°C 30° to 40°C
PEAK INVERSE

ANODE VOLTAGE. . . . . . . 10000 max. 22000 max. volts
ANODE CURRENT:
Peak . . . . .. ... .. 40 max. 40 max. amp
Average**. . . REER: 10 max. 10 max. amp
Fault, for dura—
t?on of 0.2
second max. « w % + 5 o 400 max. 400 max. amp

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Min. Max.
Filament Current . . . . . . 1 - 3 amp
Critical Anode Voltage . . . 2 - 100 volts
Peak Tube Voltage Drop . . . 3 - 25 volts

Note 1: With 5 volts rms on filament.

Note 2: With 4.75 volts rms on filament, and condensed-mercury tem-—
perature at 259C, or above.

Note 3: With 5 volts rms on filament, condensed-mercury temperature
of 350 + 59C, peak anode current of 100 amperes provided by hal f-
cycle pulse from a ¢0-cps snne wave and recurring approximately
once a second. Tude drop is measured by an oscilloscope con-
nected between anode and center tap of filament transformer.

OPERATiNG CONSIDERATIONS

X-Ray Warning. X-rays are produced when the 857-B is oper-
ated with a peak inverse voltage above 16000 volts
{absolute value). These rays can constitute a health
hazard unless the tube is adequately shielded for X-ray
radiation. Although relatively simple shielding should
prove adequate, make sure that it provides the required
protection to the operator.

Shields and rf filter circuits should be provided for the
857-B if it is subjected to extraneous high-frequency
fields during operation. These fields tend to produce
breakdown effects in mercury vapor and are detrimental
to tube life and performance. When shields are used,
special attention must be given to providing adequate
ventilation and to maintaining normal cond-~nsed-mercury
temperature. Rf filters are employed to prevent damage
caused by rf currents which might otherwise be fed back
into the rectifier tubes.

* . .
Averaged over any period of 30 seconds maximum.

- |ndicates a change.

JULY 1, 1955 ——— DATA 1
RADIO €O OF AMERICA, NEW JERSEY




857-B
_~ HALF-WAVE MERCURY-VAPOR RECTIFIER

For Circuit Figures, see Front of this Section

MAX. APPROX. MAX.
TRANS. oC e oC
CIRCUIT SEC. OUTPUT OUTPUT OUTPUT
VOLTS VOLTS AMPERES Kw
(RMS) | TO FILTER T0 FILTER
- E Eav lav Pdc
Fig. |
Hal f -wave 154009 | 7000 10 70
Single-Phase 70004 3200 10 22
In-Phase Operation
Fig. 2
Full-Wave 7700° | 7000 20 140
) Single-Phase 35004 3200 20 64
In—Phase Operation
Fig. 3
Series 15400% | 14000 20 280
Single-Phase 70004 6400 20 128
In-Phase Operation
Fig. 4
Hal f-wave 89007 | 10500 30 315
Three-Phase 40004 4800 20 144
In-Phase Operation
Fig. 5
parallel 8900” | 10500 60 630
Three-phase 40004 | 4800 60 288
Quadrature Operation
Fig. 6
Series 8900° | 21000 30 630
P Three-Phase 40004 9600 30 288
Quadrature Operation
Fi Resis— [Induc- | Resis-  Induc—
m||fglva7ve tive tive tive tive
Four-Phase Loaa Lomd Load Load
Quadrature Operation 77007 10100 =0 40 54 404
op 35004 | 4600 %6 4 | 166 84
) Fi Resis— [nduc- | Resis-  [nduc-
nulifg-.nave tive tive tive tive
Six:Phass Load Load Load Load
Quadrature Operation 77007 it = o - 40
. 35004 | 4800 38 40 182 192
A o For maximur;\ p&;akoinverse anode voltage of 22000 volts and maximum aver—
age current of 10 amperes.
A For maximur: p?akoinverse anode voltage of 10000 volts and maximum aver—
age current of 10 amperes.

JULY 1, 1955 P ) DATA 2

RADIO ON OF AMERICA, NEW JERSEY




857-B
HALF-WAVE MERCURY-VAPOR RECTIFIER

o ANODE .800"4.007”
625" MIN—N] [‘
SKIRTED LARGE « L1 8137 " _~F
CAP T 2.281
JETEC NeCI-i0
2.230
N
7 Vg MAX.DIA,
|~
19,
=
+8 A
GT56 BULB U
”

ZONE WHERE 4%
CONDENSED-MERCURY MAX "
TEMPERATURE SHOULD a

BE MEASURED —| 4

J = ]
TERMINAL - SUPPORT
SHELL :
JETEC NEFO-2 Fillfe s34l

Sg APPROX 1 _
L | T
alle Wags Yy

FI=FILAMENT (INSULATED)
F2=FILAMENT, CATHODE SHIELD,
AND SHELL (ANODE RETURN)

92CM -4649R3

JULY 4, 1955 O DIVISOR CE-4649R3

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



857-B
PN HALF-WAVE MERCURY-VAPOR RECTIFIER
TERMINAL-SUPPORT SHELL
SIZE AND SHAPE |
Y OF HOLES MAY
VARY OR THEY
MAY BE OMITTED
PN
0.500- 1.875
NON-INSULATED | INSULATED BUSHING
BUSHING g X
3MaX 0.28/
b S LU __;&
o1 = »
0.000 - 0.406 |.os:; MAX.
4.063—
P ' 4.375 *
92CS-4653R2
JETEC No.FO-2
e RCA No.391 |
o
JULY 1, 1955 CE-4653R2

TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




8857+8
RATE OF RISE OF COND~—MERCURY TEMPERATURE

FREERH R FEH T W’
Ee
CURVE | VOLTS | LOAD
RMS
emrorensasens 4,75 NO
————| 5,25 FULL
H H A
MINIMUM ALLOWABLE
HEATING TIME BEFORE
1 LOAD APPLICATION
B~
164
1
g 14
Qv
wl
W=
23
W ow
250
8 w
& F e A~
w8
e
x3
w
oW
53 6
ka
=<
w
o
2 4
=
2
(o] 10 20 30 40 50 60 70
HEATING TIME—MINUTES
APRIL 16,195 TUBE DIiVISION 92CM~-7639

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



866-A

HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA

Electrical:

Filament, Coated:
Min. Av. Max.

Pin 1-Filament Pin 4 - Filament,

Pin 2-No Connec— Cathode
tion Shield

Pin 3 —No Connec— Cap — Anode
tion

Temperature Control:

Heating——When the ambient temperature is so low that the
normal rise of condensed-mercury temperature

closure or auxilfary heater will be required.

Cooling——When the operating conditions are such that the
temperature range is exceeded, provision should

vent exceeding the maximum value.

Temperature Rise of Condensed Mercury to Equilibrium
Above Ambient Temperature (Approx IE
No load® . . . . e e e e e e . 26
Fullload* . . . . . . . . . . .. .o ... .. 33

* With 2.38 volts rms on filament, and no jheat-conserving enclosure.

A yith 2.62 volts rmson filament, average anode current = 0.5 ampere, a

no heat-conserving enclosure. .
_<—Indicates a chang

Voltage. . . . saow s s s 238 2.5 2,62 ac volts
Current at 2.5 wolts + v o v .. < 5 5.4 amp
Heating time at
rated voltage. . . . . . . .. 15 - - sec
Peak Tube Voltage
Drop (Approx.) . . . . . . . . . = 15 = volts
Mechanical:
Operating Position . . . . . . . . . . . Vertical, base down
Maximum Overall Length . . . . . . . . . . .. . . 6-9/16"
Maximum Seated Length. . . . . . . . . . . . 5 3/4" + 3/16"
Maximum Diameter . . . . . . . . . . . . . . . .. . 2-7/16"
Weight (ApBIoN.) - - ¢ s ¢ @ s 3 2 s @ a3 & 8 8.6 & ». 302
BUlb w w5 s s mmms 9 ¢ s @m @ 8 ¥ ST19
CAP: « w « 5 & w = @ 3 & . Medium (JETEC No. C1— 5)
Socket . . . . . . . . .. Johnson No. 123-209, or equ|va1ent
Base . . . . . .. ... ... .. .MediunShell Small 4-Pin

with Bayonet (JETEC No.A4-10)
Basing Designation for BOTTOM VIEW . . . . . ... . 4P

above the ambient temperature will not bring the
condensed-mercury temperature up to the minimum
value of the operating ranges specified under
Maximum Ratings, .some form of heat-conserving en—

maxigpum value of the operating condensed-mercury-

be made for forced-air cooling sufficient to pre—

aCl
oc|

nd
e.

8-57 ELECTRON TUBE DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




% 866-A

HALF-WAVE MERCURY-VAPOR RECTIFIER

HALF-WAVE RECTIFIER
-~ |Maximum Ratings, 4bsolute Values: Forsupply frequency of 6o cps
Operating Condensed-Mercury-
Temperature Range.
20° t0 80° ¢ 20° to70° ¢ 20° to60° ¢
PEAK INVERSE
ANODE VOLTAGE. . 2500 max. 5000 max. 10000 max. volts
ANODE CURRENT:
Peak » 5 « « w = 2 max. 1 max. 1 max. amp
Average# .« . . 0.5 max. 0.25 max. 0.25 max. amp
Fault, for
duration of
0.1 second
maximum. . . . 20 max. 20 max. 20 max. amp
. Operation at 409 + 5° ¢ is recommended.
Averaged over any interval of 30 seconds maximum.
- OPERATING CONSIDERATIONS
Shields and rf filter circuits should be provided for the
866-A ifit issubjected toextraneous high-frequency fields
during operation. These fields tend to produce breakdown
effects in mercury vapor and are detrimental to tube |ife
and performance. When shields are used, special atten-
tion must be given to providing adequate ventilation and
to maintaining normal condensed-mercury temperature. Rf
filters are employed to prevent damage caused by rf currents
which might otherwise be fed back into the rectifier tubes.
— Indicates a change.
8-57 ELECTRON TUBE DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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HALF-WAVE MERCURY-VAPOR RECTIFIER

866-A

For Circuit Figures, see Front of this Section

MAX. APPROX. MAX.
TRANS. | DC = oc
SEC. OUTPUT OUTPUT
CHRCULT VOLTS | voLTS :':’:EPR”ETS Kn
(RMS) | TC FILTER TO FILTER
E Eav lav Pac
Fig. | o
7000 3200 0.25 0.8
5 6""2'1 . 35008 | 1600 0.25 0.4
* 3
In-Phase Operation g £00 9.9 9"
Fig.
= I'l“‘_w:ve 3500 | 3200 0.5 1.6
i 17004 1600 0.5 0.8
Single-Phase 800 800 | 0.8
In-Phase Operation )
i 70009 | 6400 0.5 3.2
SingT:I::ase 35004 | 3200 0.5 1.6
" D 700* :
In-Phase Operation ! 1600 ! k8
F‘ifg'w 4 40000 | 4800 0.75 3.6
B g 20004 | 2400 0.75 I8
¥ 1000*
In-Phase Operation e bl k8
Fig.
Pa::”zl 4000° | 4800 1.5 7.2
2000% 2400 1.5 3.6
Three-Phase 1000 1200 = 36
Quadrature Operation - .
sl 4000 | 9600 0.75 7.2
e ':h’ase 20004 | 4800 0.75 3.6
" *
Quadrature Operation 1000 2400 2 240
Resis— Induc- | Resis— Induc—
Fig. 7 tive tive tive tive
Half-Wave Load Load Load Load
Four-Phase 35007 | 4500 0.91 I 4.05 4.5
Quadrature Operation 17004 2300 0.91 | 2.07 2.3
800* 1100 1.82 2 1.98 2.2
Resis— Induc— | Resis— Induc—
Fig. 8 tive tive tive tive
Hal f-Wave Load Load Load Load
Six-Phase 35007 | 4800 0.95 | 4.6 4.8
Quadrature Operation | 17004 2400 0.95 i 2.3 2.4
800* 1200 1.9 2 2.8 2.4
& For maximum peak inverse anode vultage of 10000 volts, and condensed—
mercury—temperature range of 200 to 600
A for maximum peak inverse anode vo]tage of 5000 volts, and condensed-
mercury—-temperature range of 20° to 70° c.
* For maximum peak inverse anode vo1tage of 2500 volts, and condensed-—
mercury-temperature range of 20° to 800 c.

8-57

ELECTRON TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA 2

|




866-A
HALF-WAVE MERCURY-VAPOR RECTIFIER

2% MAx.~—‘

3/4 1
Yie

o

STI9 BULB

H

6Y%e

ZONE WHERE \
MAX. WV

CONDENSED-MERCURY
TEMPERATURE SHOULD
BE MEASURED

A
T”
MEDIUM-SHELL d A

SMALL 4-PIN A
BAYONET BASE

JETEC N2 A4-i0 U U

92CM-6215R4
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ELECTRON TUBE DIVISION 92CS-9028RI
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P Maximum Ratings, some form of heat—conserving enclosure or

Y Temperature Range

869-B
.~ HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA
Electrical:
Filamentary Cathode, Coated:
Voltage: « « + w w o wis « 55 & v iv o o« @€VOlES

CUFTERE « + w0 i w o w0 o 49 t v+« .« . . amperes
™, Minimum Heating Time
at Rated Voltage . . 60 e+« . ... seconds

Peak Tube Voltage

Drop (Approx.) .. volts
Mechanical:
Terminal Connections:
Fq —Filament, F2 —Filament
Cathode Shield Cap - Anode

(Anode Return)

FIISON LEFT SIDE OF TUBE

TYPE MARKING ON BASE
Mounting Position . . . . . Vertical with filament end down
Overall Length o« & ¢ 6 w 55 55 6 w e s & = 14=1/4"£3/16"
Maximum Diameter . . . « « « « & « o % s owow owow s BEL/8"
Bulb s s wamas « swmmws s@wwme s ¢ wowoww e GI-40
. JETEC No.C1-9
Cap o« « ¢+ v ww w s 5 8w ww Skirted Lafige RCA No.3905
JETEC No.A3-20
Base & s o w98 ¢ w now ow s { RCA No.3502

Temperature Control:

Heating—Whenthe ambient temperature is so low that the normal rise
of condensed—-mercury temperature above the ambient tempera—
ture will not bring the condensed-mercury temperature up to
the minimum value of the operating ranges specified under

auxiliary heater will be required.

Cooling—-When the operating conditions are such that the maximum
value of the operating condensed-mercury temperature range
is exceeded, provision should be made for forced-air
cooling sufficient to prevent exceeding the maximum value.

Temperature Rise of Condensed Mercury to Equilibrium

A Above Ambient Temperature (Approx.):*
Hologd . » 5 s s s 5 m s s 5 8 & & & 8 @ 15 oc
Eull Load « s o 6 = 9 9 m @ & 5 5 5 % v o 20 oc

HALF-WAVE RECTIF IER—In-Phase Operation®
Max imum Ratings, Absolute Values: For supply frequency of 6o cps
Operating Condensed-Mercury

30° to 60°C 300 to 50°C 30° to 40°C
PEAK INVERSE
ANODE VOLTAGE 10000 max. 15000 max. 20000 max. volts

®:. see next page.

NOV. 1, 1952 TUBE DEPARTMENT DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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869-B
HALF-WAVE MERCURY-VAPOR RECTIFIER -

Operating Condensed-Mercury
Temperature Range

30° to 60°C  30° to 50°C  30° to 40°C
ANODE CURRENT:

Peak . . .. 10 max. 10 max. 10 max. amp
Average** . . 2.5 max. 2.5 max. 2.5 max. ang
Fault, for dura- =

tion of 0.1

second max. 100 max. 100 max. 100 max. amp

HALF-WAVE RECTIFIER—Quadrature Operation®®

Max imum Ratings, Absolute Values: For supbly frequency of 6o cps
Operating Condensed=Mercury v/
Temperature Range
30° to 60°C 3o° to 50°C  30° to 40°C
PEAK INVERSE
ANODE VOLTAGE 10000 max. 15000 max. 20000 max. volts
ANODE CURRENT:

Peak « « & 20 max. 20 max. 10 max. amp
Average** . . 5 max. 5 max. 2.5 max. amp
Fault, for dura—

tion of 0.1

second max. 100 max. 100 max. 100 max. amp

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Min. Max.
Filament Current . . . . . L - 21 amp
Critical Anode Voltage . . 2 - 100 volts
Peak Tube Voltage Drop . . 3 - 17 volts

Note 1: With 5 volts rms on filament.

309C.

Note 3: Hlth 5 volts rms on filament, condensed-mercury temperature of
350+ 59C, peak anode current of 50 amperes provided by half—ycle
pulse from a 60~ps sine wave and recurrlng approximately once a
second. Tube drop is measured by an oscilloscope connected be—
tween anode and center tap of filament transformer.

With filament volts=u,75 and no heat—conserving enclosure.

Filament voltage in phase with anode voltage.

N Averaged over any period of 30 seconds maximum.

OPERATING NOTES (Lﬁf, ’u
X-Ra, Warning. | | X-rays are produced when the 869-8 is
“operated with a peak inverse anode voltage above |6000-
votts (absolute value). These rayscan constitute a health

radiation. ALK
Cop X
NOV. 1, 1952 TUBE DEPARTMENT DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

Note 2: vuth 4.75 volts rms on filament, and condensed-mercury temperature v‘

. L
Filament voltage out of phase (60° to 120°) with anode voltage. ~

hazard uniess the tube is adequately shielded for x-ray N



869-8B
“™ HALF-WAVE MERCURY-VAPOR RECTIFIER

For Circuit Figures, see Front of this Section

MAX. APPROX. MAX.
TRANS. D ";é‘ [
CIRCUIT SEC. OUTPUT OUTPUT OUTPUT
YOLTS YOLTS AMPERES KW
g (RMS) | TO FILTER TO FILTER
E Eay 'av Pac
Fig. |
".,f'_.m 14000° | 6300 2.5 16
Single-Phase 106004 4700 2.5 12
In—Phase Operation 7000" 3100 2.5 8
Fig. 2
—_ Full-Nave 7000 | 6300 5.0 32
Single-Phase 5300: 4700 5.0 24
In-Phase Operation 3500 3100 5.0 16
Fig. 3
sorive 14000° | 12700 5.0 64
Single-Phase 106004 9500 5.0 48
In—Phase Operation 7000* 6300 5.0 32
Fig. 4 n
Hal f-Wave 8100 9500 1.5 72
Three=Phase 61004 7100 75 54
In—Phase Operation 4000" 4700 7.5 36
Fig. § o
Parallel 8100 9500 15.0 143
Three-Phase 61004 7100 30.0 215
Quadrature Operation 4000* 4700 30.0 143
Fig. 6
eies 81007 |- 19000 7.5 143
~ ThreasPhase 61004 | 14200 15.0 215
Quadrature Operation 4000* 9500 15.0 143
Resis-  Induc—|Resis— Induc—
Fige 7 tive tive | tive tive
Hal f-Wave Load Load | Load Load
Four-Phase 70005 | 9000 9.0 10.0 | 8l %
_~4 Quadrature Operation | 5300 6700 18.0 20.0 121 135
3500™ 4500 18.0 20.0 8l 0
Resis- Induc— |Resis—  Induc—
Fig. 8 tive tive tive tive
Hal f-Wave Load Load | Load Load
Six-Phase 70000 | 9500 | 9.5 10.0 | ol %
Quadrature Operation | 5300 7100 19.0 20.0 136 143
-~ 3500* 4700 | 19.0 20.0 9l 9
o For maximum peak inverse anode volta%g of 20000 volts, and condensed-|
mercury-temperature range of 300 to 400C.
% For maximum peak inverse anode vonage of 15000 volts, and condensed—
mercury—-temperature range of 300 to 500C.
* For maximum peak inverse anode volzaoge of 10000 volts, and condensed—|
mercury-temperature range of 36Y to 609¢C.

NOV. 1, 1952 TUBE DEPARTMENT DATA 2
RADIO Cf OF AMERICA, , NEW JERSEY




869-8B s
HALF-WAVE MERCURY-VAPOR RECTIFIER,

ANODE - .800"4.007”
i 0 :
713" MIN. —1 .813"
T 7 —  1.813"
| 1.408" |

SKIRTED LARGE
CAP

JETEC N2CI-9
RCA N2 3905

i 1
5 Vg MAX.DIA.
GT40 BULB ‘

L3y
141"+ Yg

CONDENSED-MERCURY
TEMPERATURE SHOULD L

BE MEASURED 2'%e BASE
MAX. JETEC N2A3-20

1 RCA N2 3502
¥ 3 /7 1 =
2.625" — [I[Angme |- 2094

ZONE WHERE ‘

T
1.031” 125

7 i a
{|-820 MIN. -9?9

1 des
.oea’j L__r -, Rl l—|—.125"+ 005"
- =750 | k—.sea"
-312¢.003"DIA. SF,
TWO PINS
Fy = FILAMENT AND CATHODE
SHIELD (ANODE RETURN)
Fa= FILAMENT

92CM-4330R4

NOV. 1, 1952 SE DEPRTHIENT CE-4330R4

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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872-A J
HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA

Electrical:

Filament, Coated: Hin.  Av. Hox.
Voltage % B H s as s is s 5,75 5 5.25 ac volts
Current at 5 vo]ts s W W EE R § - 5 8 amp
Heating time at
rated voltage: . « v « « & u s 30 - - sec
Peak Tube Voltage
Drop: (Approe) + w s s mw 5 & 4 = - 10 = volts
Mechanical:
Operating Position . . . . . . . . . . . .Vertical, base down
Overall Length . . . . . . . . . . ... ... 81/4" + 1/4"
Maximum Diameter . . . . . . . . . . .. ... ... 2-5/16"
Welght (Approx)....................702
Bulb . . T EEEE Y EEEE T18
Cap. v v v v v v v . - . Medium (JETEC No.C1— 5)
Socket . . . . . . . . .. Johnson No.123-211, or equivalent
Base . . . . . . . .. .. .. MediumMetal-Shell Jumbo 4-Pin
with Bayonet (JETEC No.A4-29)
Basing Designation for BOTTOM VIEW . . . . 5@ 5 AAT
Pin 1-No Connec- = Pin B—Nc Connec—
tion tion
Pin 2-Filament, Pin 4 - Filament
Cathode Cap - Anode
Shield

Temperature Control:

Heating—When the ambient temperature is so low that the
normal rise of condensed-mercury temperature above the
ambient temperature will not bring the condensed-mercury
temperature up to the minimum value of the operating
ranges specified under Maximum Ratings, some form of
heat-conserving enclosure or auxiliary heater will be
required.

Cooling—~When the operating conditions are such that the
maximum value of the operating condensed-mercury-tem-—
perature range is exceeded, provision should be made
for forced-air cooling sufficient to prevent exceeding
the maximum value.

Temperature Rise of Condensed Mercury to Equilibrium

Above Ambient Temperature (Approx. ) :

No load™ s = = = 4 % B @ w e e B e T o8

Full Toad® - « o ¢ s s w ¢35 s 5 56 5 55 s o & 19 Sl

* With 4.75 volts rms on filament, and no heat— —conserving enclosure.

With 5.25 volts rms on filament, average anode current = 1.25 amperes,
and no heat-conserving enclosure.

< Indicates a change.

8-57 ELECTRON TUBE DIVISION DATA 1
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872-A
HALF-WAVE MERCURY-VAPOR RECTIFIER

HALF-WAVE RECTIFIER

Maximum Ratings, dbsolute Values: For supply frequency of 6o chs

Operating Condensed-Mercury-
Temperature Range'

20° to70° ¢ 20° to 60° C
PEAK INVERSE ANODE
VOLTABE: « « w w w » + o O0D0 max. 10000 max. volts
ANODE CURRENT:
Peak v mom oo & § om 5 max. 5 max. amp
Average# . . . . . . . . 1.25 max. 1.25 max. amp
—-| Fault, for duration
of 0.1 second maximum. 50 max. 50 max. amp

‘.Operation at 40° + 5% ¢ is recommended.
Averaged over any interval of 15 seconds maximum.

- OPERATING CONSIDERATIONS

Shields and rf filter circuits should be provided for the
872-A if it is subjected to extraneous high-frequency

fields during operation. These fieids tend to produce
breakdown effects in mercury vapor and are detrimental to
tube |ife and performance. When shields are used, special

attention must be given to providing adequate ventilation
and to maintaining normal condensed-mercury temperature.
Rf filters are employed to prevent damage caused by rf
currents which might otherwise be fed back into the rec—
tifier tubes.

—Indicates a change.

8-57 ELECTRON TUBE DIVISION DATA 1
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HALF-WAVE MERCURY-VAPOR RECTIFIER

For Circuit Figures, see Front of this Section

872-A

MAX. APPROX. MAX. MAX.
TRANS. DC e DC
SEC. OUTPUT OUTPUT
OUTPUT
GIRCUTE VOLTS | vOLTS AVPERES KW
(RMS) | TO FILTER TO FILTER
- Fav lav Pac
Fig. 1
Hal f-Wave 7oooi1 3200 1.25 4
Single-Phase 3500 1600 1:25 2
in-Phase Operation
Fig. 2
Full-Wave 35007 | 3200 2.5 8
Single-Phase 1700* 1600 2.5 4
In-Phase Operation
Fig. 3
Series 7000 | 6400 2.5 16
Single-Phase 3500 3200 2.5 8
In-Phase Operation
Fig. U
Half-wave 40007 | 4800 3.75 18
Three-Phase zooo‘ 2400 3,75 9
In—Phase Operation
Fig. 5
Parallel 4000 4800 7.5 36
Three-Phase 2000 2400 1.5 18
Quadrature Operation
Fig. 6
Series 40005 | 9600 3.75 36
Three-Phase 2000 4800 3.75 18
Quadrature Operation
Fig. 7 Resis— Induc— |Resis—  Induc—
A tive tive tive tive
Half-Wave
Load Load | Load Load
Four-Phase
Quadrature Operation 35OOE 4500 4.5 5 20 22.5
1700 2250 4.5 5 10 1.2
Fig. 8 Resis— Induc— | Resis—  Induc-
tive tive tive tive
Half-Wave
. Load Load Load Load
Six-Phase
Quadrature Operation 3500‘2 4800 4.75 5 22.8 24
1700 2400 4.75 5 1.4 12
O For maximum peak inverse anode voltage of 10000 volts and condensed—
mercury-temperature range of 200 to 600 ¢,
A for maximum peak inverse anode voltage of 5000 volts and condensed-
mercury—-temperature range of 200 to 700 (.

8-57

ELECTRON TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

DATA 2



872-A
HALF-WAVE MERCURY-VAPOR RECTIFIER

o v
2 Y g MAX>

MEDIUM CAP -
JETEC N2 CI-5

Ti8 BULB —
8l
a
ZONE WHERE L
CONDENSED-MERCURY e/
TEMPERATURE SHOULD
BE MEASURED \
1,20 |
%4
MEDIUM-ME TAL - SHEL L
JUMBO 4-PIN
BAYONET BASE s L
JETEC N2 A4-29 92CM-4323R2
RATE OF RISE OF CONDENSED-MERCURY TEMPERATUR
20[] Ee
LOAD
[-]/CURVE|VOLTS
- Bhis |AMPERES L
o 4,75 [5) ¥
| =——]| 5.25 .25 4
15
v — i
y A

~
A

TEMPERATURE RISE OF CONDENSED MERCURY
ABOVE AMBIENT TEMPERATURE—°C
)

10 20 30 40
HEATING TIME—MINUTES -

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92CS$-9029
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1616
HALF-WAVE HIGH-VACUUM RECTIFIER

Filament Coated

Voltage t 2.5 a-c volts

Current 5.0 amp.
Maximum Overall Length 6-13/16"
Maximum Dianeter 2-1/16"
Bulb T-16
Cap Medium Metal
Base Medium 4-Pin, Bayonet
RCA Socket (UT-542-A) Stock No. 9937

Haximum Ratings Are Absolute Values
MAXIMUM RATINGS

Peak Inverse Voltage 5500 max. volts
Peak Plate Current 0.8 max.  amp.
Surge Current 2.5 max.* amp.
Average Plate Current 0.13 max. amp.
2 Equipment should be designed so that this value is not exceeded dur-

ing switching operations,
t Should not deviate more than+5% from the rated value.

AVERAGE PLATE CHARACTERISTIC
Tyre 1816 //
Eg=2.5VOLTS 1“
4
/!
7

:

e 7

3 /

< A

3 7z

2 L7

. P

g 7

4 /7

Vad
///
el 1 s 4
30 100 180 200 2% 300
PLATE VOLTS D.C. 92C-8048

-<—Indicates a change..
May 1, 1942 DATA

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.
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1616
HALF-WAVE HIGH-VACUUM RECTIFIER
—2 g MAX.—]
|3/4’MAX.—"
CAP 1
.550"-.576"DIA.— | ‘ b
5 5/;‘ MAX.
Ti6 BULB — ;
6'Yg MAX.
MEDIUM 4-PIN j
BAYONET BASE
d
/
92C-6156
BOTTOM VIEW OF SOCKET CONNECTIONS
AA'=PLANE OF ELECTRODES
F —Filament
NC - No Conrection
P -Plate
TUBE_MOUNTING POSITION
VERTICAL: Base down
HORIZONTAL: Plate ue vertic
lane (on edge
May 1, 1942 DATA

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.

-
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Super-Power Triode

5 MW PEAK POWER OUTPUT IN LONG-PULSE SERVICE AT 440 MHz

CERAMIC-METAL SEALS INTEGRAL WATER DUCTS
DOUBLE-ENDED CONSTRUCT ION 17.00 INCH MAX. LENGTH
COAXIAL-ELECTRODE STRUCTURE I4. 125 INCH MAX. DIAMETER

WATER COOLED

For Use as a Plate-Pulsed Amplifier at Frequencies up to
605 MHz, for Long Range Search Radar, Pulsed Transmission
in Communications Service, and Particle Accelerator Service

ELECTRICAL

Filamentary Cathode, Multistrand Thoriated Tungsten"—

Current (DC):

Typical operating range value «+ « + « . 6800 to 7
Maximum range value « « « . + o« o« . 7000 to 7
Maximum value for starting, even

momentarilys « o o o o & o . s 2000
Minimum time to reach o“ArAtlnu ‘JFV‘“t 30
Minimum time at normal operating

current before platevoltage is applied 60

Voltage (DC):b
Typical range value for prescribed

operating currents o & ¢+« ¢ o v bW 3.6 to
Maximum value under any condition. « + « 4.65
Direct Interelectrode Capacitances
Grid 4o platies w s ¢ w @ 3 v w o 5 ¢ w @ 150
Grid to cathodes « « o w « o w o 3 & w « 1600
Plate to cathode + « « « + + « « « . less than 1.0
MECHANICAL

Operating Position . .
Overall Length . . . . . . . ... ... ... 17.00
Maximum Diameter . « « « « & « & & 4+ ¢+ 0 . . 4125
Terminal Connections .
Weight
Uncrated & o s w w w s R @ & ¢ @ & % ¢ @ & 3 &
Crated « w v o w ow w06 © e ow ¢ ow w8 @ w8 W

THERMALP» 4
Ceramic-Bushing Temperature. . . . . . . . . . . |50
Metal-Surface Temperature. . . . . . . . . . . . 1[50

Minimum Storage Temperature. . . . . . . ... . -65
Water Flow

« +« « s « « « :8€€ Dimensional

2002
4002

» > > >

o

v
v

pF
pF
pF

. . .Tube axis vertical, either end up

max in
max in
Outline
175 1b
340 1b
max ©°C
max ©C
min °C

Pressure

Absolute Differential

Typ. Min. Flow Typ.
Flow Flow FlowC
g/m g/m psi
Toplate, total flow for two
parallel input and output
coolant courses 160 150 45 max
To upper gridcoolant course 3 2 25 max
To lower coolant course . . . 3 2 25 max
RADIO CORPORATION OF AMERICA DATA |
Electronic Components and Devices Harrison, N. J. 6-66
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Water Flow (cont'd)

Pressure

Absolute Differential

Min. for Typ.
Flou Flow®
g/m pst
30 30 max
- I min  Ma-cm
.. . 5 min  M2-cm
. . 70 max %
« + .« 65 max psig
! . « « « « 90 max psig
TERMINAL DIAGRAM (Bottom View)
Fl —=Filament Terminal |(lnner)
FO-Filament Terminal (Qute
KURF - Upper RF hode Term PLRF PURF
KLRF hode Terminal
@ 1
Bt GLORF GUORF
Grid Qutput -
minal GLIRF GUIRF
GLIRF - Lower RF Grid i
L L?er;;mEWJr‘J |y KLRF KURF
GLORF — Lower RF Grid Output fo R
Terminal
PLRF - Lower RF Plate Terminal
PURF - Upper RF Plate Terminal
PLATE-PULSED AMPLIFIER—Class B"

; o . ;
For a maximum "ON" time® of 2200 microseconds in any

34000-microsecond interval
Absolute-Maximum Ratings
Up to Up to
450 MHz 605 MH:z

Peak Positive-Pulse Plate Voltagefvg. 8 W 34 25 kv
Peak Negative Grid Voltage. . . . . . . . . 150 150 v
Peak Plate CurFents » s » w 5 3 @ ® & & & % 300 300 A
Peak Cathode Currenth . . . . . . ... .. 600 600 A
DC: Plate [Current. o « o w o o 2w o w « w o 195 19.5 A
DC Cathode Current. . . . . . . . . . . ; 39 39 A
Plate Input (Average) . TR E 664 u87 kW
Plate Dissipation (Average) w o oWy e e 300 300 kW

Typical Operation
With rectungular wave shape in cathode-drive circuit with
duty factor) of 0.06 and pulse duration of’OUO microseconds
At 440 MHz Ae 550 MH:

Peak Positive Pulse Plate-to-Grid

Voltagefra . . . o 5 30 33 20 kv
Peak Cathode-to-Grid Voltagek x 80 60 100 v
Peak Plate Current. . . . . . . 285 295 250 A

A g

DATA | RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J.
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At 440 MHz At 550 MH:

Peak Cathode Current. . . . 570 590 500 A
DC Plate Current . . . . . . 7.1 177 15 A
DC Cathode Current . . . . . 34.2 35.4 30 A
Peak Driving Power Output. . 170 200 225 kW
Useful Power Output at Peak

of Pulse (Approx.). . . . . 3 5 2.5 Mw

Absolute-Maximum Ratings

For a maximum "ON" time of 10000 microseconds in any
155000-microsecond interval

Up to
450 MH:z
Peak Positive-Pulse
Plate Voltagefs0i « « w % o9 o 5 5 s s 5 54 & » 28 kV
Peak Negative Grid Voltage T EEERELEE Y 150 V
Peak Plate Current wim o w o om0 o owow o @ w6 & 250 A
Peak Cathode CUFFent™s: s = = s o s w o = o o = « 500 A
DC'Plate Current s w v s v @ @ 5 & & a5 % = & & 16.25 A
DE Cathode Current « « v & @ 4 s @ 5.5 « o & 5 « 32.5 A
Plate Input (Average) AT AL AR Y 45.5 kW
Plate Dissipation (Averaqe) W e s o EE B 200 kW

Typical Operatlon
With rectangular wave shape in cathode-drive circuit at 440 MH:z
with duty factord of 0.06 and pulse durationof 1000 microseconds
Peak Positive-Pulse

Plate-to-Grid Voltagefr9 . . . . ... .. ... 25 kv
Peak Cathode-to-Grid Vo|tagek PR B EEE 50 V
Peak Plate Current . . . s PGS e 220 A
Peak Cathode Currenth. . . . . . . . . . ... .. Lo A
DC: Plate Current s . 5 & w m » » o & o 0 o @ 8 & @ 13.2 A
DC Cathode Current = s s & » s siva s « w3 5 & & 27.4 A
Peak Driver Power 0utputm S5 e B YA R e 140 kW
Useful Power Qutput at Peak of Pulse (Approx.) . . 2.5 MW

CHARACTERISTICS RANGE VALUES

Note Min Max
Input Strap-Resonant Frequency . . . . - 90 40 MHz
Output Strap-Resonant Frequency. 5w a - 300 340 MHz
Useful Power Output. . . . . e | 4 - Mw

Note I: For conditions with filament current at prescribed
typical operating value supplied with the tube, see footnote (a),
peak positive-pulse plate-to-grid voltage = 32000 max. volts

peak current = 18 max. amperes, frequency = 400 to 450 MHz,
pulse duration = 2000 microseconds, duty factor T 0.06, and
peak pulse driving power = 220000 max. watts.

2 The typical and maximum operating filament currents recommended for each
tube are specified on a label attached to the outside diameter of the
plate terminal of each tube. The specified maximum filament current for
each tube is amaximum rating which should not be exceeded, even momen-
tarily, during operation of the tube. The life of the tube can be con-
served by operating the filament at the lowest current which will enable
the tube toprovide the desired power output. Because the filament when
operated near the maximum value usually provides emission in excess of
any requirements within the tube ratings, the filament current should

RADIO CORPORATION OF AMERICA DATA
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be reduced to a value that will give adequate but not excessive emission
for any particular application. Good regulation of the filament current
is, ingeneral, economically advantageous from the viewpoint of tube life

Measured between KLRF and KURF (See Terminal Diagram).
Measured directly acrosscooled element for the indicated typical flow

o0 o

With the gauge located in an area where the maximum pressure external
to the gauge is one atmosphere absolute.

"ON" time is defined as the sum of the duration of all individual pulses
which occur during the indicated interval. Pulse duration is defined
as the time interval between the two points on the pulse at which the
instantaneous value is 50% of the peak power value. The peak value is
defined as the maximum value of a smooth curve through the average of
the fluctuations over the top portion of the pulse.

<5

The magnitude of any spike on the plate voltage pulse should not exceed
its peak value by more than 10%, and the duration of any spike when
measured at the peak-value level should not exceed 100 microseconds.
The peak value isdefined as themaximum value of a smooth curve through
the average of the fluctuations over the top portion of the pulse.

Under most conditions pressurized cavities will be required for operation
at the indicated typical voltages to prevent flash-over at the tube seals.
Peak cathode current isthe total of the peak plate current and the peak
rectified grid current. (Pulses are not coincident, hence they cannot
be added arithmetically).

Duty factor is the product of the pulse duration and repetition rate.

e

Preferably obtained from a cathode bias resistor.

3

The driver stage is required to supply tube losses, rf circuit losses
and rf power added to the plate circuit. The driver stage should be
designestnpruvide an excess of power above the indicated value to take
care of variations in line voltage, in components, and in initial tube char-
acteristics during life.

The following footnotes apply to the RCA Transmitting Tube Operating
Considerations given at the front of this section.
" See Electrical Considerations - Filament or Heater.
P See Cooling Considerations - Forced-Air Cooling
9 See Cooling Considerations - Liquid Cooling
" See Classes of Service.

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL
BULLETIN AND APPLICATION GUIDE FORRCA SUPER POWER TUBES,
ICE-279A AVAILABLE FROM:

Commercial Engineering
Electronic Components and Devices
Radio Corporation of America
Harrison, New Jersey

g

DATA 2 RADIO CORPORATION OF AMERICA
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SIMPLIFIED DIMENSIONAL OUTLINES

N
UPPER GRID INPUT TERMINAL Q.
CONTACT AREAS A

UPPER RF CATHODE ———
TERMI

T

17000
MAX.

LIFTING PLATE

UPPER MOUNTING
—  SURFACE

UPPER GRID OUTPUT

U
TERMINAL CONTACT
AREA

UPPER RF PLATE
TERMINALS

(4) PLATE WATER
CONNECTIONS

LOWER RF PLATE
TERMINALS

RSO
LOWER GRID INPUT RF CAT) TERMINAL
TERMINAL CONTACT LOWER RF A € AR

LOWER MOUNTING
SURFACE

'92CL - 10836ARI

DIMENSIONS IN INCHES

S A detailed Dimensional Outline and associated Gauge Drawings are given in
the Technical Bulletin available upon request.

@ RADIO CORPORATION OF AMERICA DATA 3
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4028A

High-Mu Triode

CERAMIC-METAL PENCIL TYPE
FAST WARM-UP TIME FAST HEAT DISSIPATION

For use inplate-pulsed operation as a power amplifier, oscil-
lator, and frequency multiplier in compact mobile and aircraft
equipment at frequencies up to 4 Gc/s and above and at altitudes

up to 25,000 feet without pressurization.

ELECTRICAL
Heater, for Unipotential Cathode
Voltage (AC or DC) 55 E M A 8 W E 8w ow 658 0% v
Current at 6.7 i w0300 A
Cathode Warmup Tlme (Average) to reach 80%
of operating plate current. . . . . . = 10 s

DC plate supply volts =80, grid volts= O
cathode resistor=0Q, load resistor=1
heater volts = 6.3

Ampl ifiication Factor o s s w o ¢« o w & ¥ @ » 70

Transconductance . . . . . w2500 umhos

DC platemA = 14, dc plate vo\ts- l/‘:
cathode re<utor = b0 f
Direct Interelectrode Capacitances

)
0Q,

Grid to plate. + o «. 5 s & 7 P 2.0 pF
Grid to cathode and heater . . . . . 5.8 pF
Plate to cathode and heater. . . . 0.08 max pF
MECHAN I CAL
Oparating Position s w v « o 5 w » @ w w ¢ w a5 v w w o ADY
Dimensions and Terminal
Connections . . . . . . See accompanying Dimensional Outline
Weight (ApproXe) « « « w s w w5 s w 303 v w w0 w0 5w o 03 OZ
Sockets

Heater-Terminals Connector .Grayhill® No.22-5, or equivalent
Socket for operat ion up to
about 550 Mc/s (Including
heater-terminals connector) . . . . . .Jettron? No.CD7010,
or equivalent
Cavities (Including heater—
terminals connector). . . .J=V=MC No.D-7980 Series, Resdeld
No. 10 Series, AML, Inc,® MCL,
Inc,” or equivalent
Terminal Connections (see Dimensional Outline):

P
H-Heater Pin
K —Cathode Cylinder
(Adjacent to Heater Pins)
G-Grid Flange S
P-Plate Cylinder K
(Adjacent to pinch-off)
H H
L

Electronic Components and Devices Harrison, N. J. 9-65
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4028A

PLATE PULSED SERVICE—CLASS C

1

Absolute Maximum Ratings (Up to 4 Gc/s
For amaximum "ON" tine9 of 5 micro-
seconds in any 5000-microsecond interval.

Peak Positive-Pulse Plate-Supply Voltage . . . . . 2000
Peak Plate Current from Pulse Supply % U o7 [ D 8 3.0
DC Plate Current . . . . . . . . . S @ e W s 3.0
DC Grid Current. o « s % « s % w s s 1w @ 3 § @ @ & 1.5
Pulse DUration w wi » « imon s « w o o womoa & w5 1.5
Duty Factor. . . . 2 % e ey wwow s ReOBl
Plate-Seal Temperature R T 225

Typical Operationas Oscillator with Rectangular
Wave Shape in Cathode-Drive Circuit at 3.3 Gc/s

v
A
mA
mA
us

°c

With duty faclurJ 0f 0.001 and pulse duration of 1 microsecond

Peak Positive-Pulse Plate- Supply Voltage o8 o 1750
DC Plate Current . . . 2 1 o BT B o W g 2.5
DC Grid Currents « % « & w5 % 9 o« % % & & o w4 1.0
Grid Resistor. . .. 50
Useful Power Output at Peak of Pulse {Approx ) 5 e 1000

Typical Operation as Frequency Doubler to | Gec/s
with Rectangular Wave Shape in Cathode-Drive Circuit

Peak Positive-Pulse Plate- Supply Voltage . . . . . 1200
DC Plate Current . . . o m M E e f 0.4
DC Grid Currenty « « + « « w0 « o w0 w3 e g 0.2
Qriid ResiBlor: o w wos v w o, ¢ oo v o mw s omm 2000
Driver Power Output (Approx.). . . . . . . . . . . 50
Useful Power Output (Approx.). . . . . . « v . . . 100

RF POWER AMPLIFIER AND 0SCILLATOR—CLASS C TELEGRAPHYK
RF POWER AMPLIFIER—CLASS C FM TELEPHONY
Absolute Maximum Ratings (Up to 4 Gc/s)

OC Plate Voltage « o « & = v 5 5 & & 5 » 5 4 & » 300
DC. Grid Voltage, « o« o v 9 s v w s s & & 5% & @ & -50
DG Plate Current . « & & 4 « w o o o « = »w @ & o 35
DO Cathode Cunrent « « o 9w s G @ W@ & & & & & & ¥ 45
DO Grid Curegdte: « o o 0 v v ¢ v s 3 8 5 w w5 & 3 15
Plate-Seal Temperatureh D R e 225
Peak Heater-Cathode Voltage

Heater negative with respect to cathode. . . . . 50

Heater positive with respect to cathode. . . . . 50

Typical Operation as RF Power Amplifier
in Cathode-Drive Circuit at 550 Mc/s

DC Plate Voltage « s « w 5 o % @ 5 & o o » o i@ 250 300
DC Grid Yoltage. . « v w » s ©« v s ¢ 9 3 s s & 6,5 <9
Grid Resistors « i s @ 5 5 & % » » » = o 5w g 500 700
DC IPlate Current « = w w s o w o 5 4 5 5 7 & & 31 35
DC Grid Current. . . . . . . . . v v v v v o 13 13
Driver Power Output (Approx.). . . . . .. .. 0.2 0.2
Useful Power Output (Approx.). . . . . . = 4.8 6
Maximum Circuit Value
Grid-Circuit Resistance. . . . . ... ... ... 0.25

v
mA
mA

Q

W

3

3
EEOD>P<

33
EEXZTPPrO<<

DATA | RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J.



4028A

CHARACTERISTICS RANGE VALUES
Note Min Max

Heater Current . . . . . ... ... | 0.270 0.330 A
Direct Interelectrode Capacitances
Grid toplate. « « o & & & o & v & = I.7 2.4 pF

Grid to cathode: v v v & v &+ ¢« ¢« &« = 5.0 6.5 pF
Plate to cathode « « & + v & 4 & & = - 0.08 pF
Heater-Cathode Leakage Current
Heater negative with
respect to cathode. « + v v 4 . . 1,2 - 30 A
Heater positive with

respect to cathode. . + « . . . . |,3 - 30 A
Reverse Grid Current . . . . . . . . I,4 - 0.3 ©A
Transconductance . . . . . . . . . . 1,5 18000 27000 umhos
Plate Current (1). . . . . . ... . I,5 13 25 mA

Note I: With 6.3 volts ac or dc on heater.

Note 2: With 60 volts dc between heater and cathode, heater nega-
tive with respect to cathode.

Note 3: With 60 volts dc between heater and cathode, heater posi-
tive with respect to cathode.

Note 4: Withdcplate voltage of 200 volts, dc grid voltage of
-2 volts, grid resistor of 0.5 megohm.

Note 5: Withdc plate-supply voltage of 125 volts, cathode re-
sistor of 50 ohms, and cathode bypass capacitor of

1000 pf.
8 Grayhill, Inc., 561 Hillgrove Ave., LaGrange, Ill.
b Jeerwon Producks, Ine., 56 Boute 10, Hansvety, Nol.
© Fidelitone Microwave, Inc., JVM Division, 6415 N. Ravenswood Ave.
Chicago, I1l. Indicated No. applies to a series of cavities covering
the range from 220 to 3500 Mc/s.

o

Resdal Engineering Corp., 330 South Fair Oaks Ave., Pa sadens, Calif.
This series of cavities covers the range from TERREE Mc/

Applied Microwave Laboratory, Inc., 106 Albion St., Wakef1eld, “Mass
Microwave Cavity Laboratory, Inc., 10 Beach Ave., LaGrange, Il1.

- @

"ON" time is defined as the sumof the duration of all individual pulses
which occur during the indicated interval. Pulse duration is defined
as the time interval between the two points on the pulse at which the
instantaneous value is 70% of the peak power value. Thepeak value is
defined as the maximum value of a smooth curve through the average of
the fluctuations over the top portion of the pulse.

In applications where the plate dissipation exceeds 2.5 watts, it is
im Yornsnt that a large area of contact be provided between the plate
inder and the terminal to provide adequate heat conduction.

Duty factor is the product of pulse duration and repetition rate., For
variable pulse durations and pulse repetition rates, the duty factor
is defineg as the ratioof time "ON” to total elapsed time in any 5000-
microsecond interval.

(-

Key-down conditions per tube without amplitude modulation. Modulation
essentially negative may be used if the positive peak of the audio
frequency envelope does not exceed 115 per cent of the carrier conditions.

OPERATING CONSIDERATIONS

Connections to the cathode cylinder, grid flange, andplate
cylinder should be made by flexible spring contacts. The con-
nectors should make firm, large-surface contact, yet must be
sufficiently flexible to insure that no part of the tube is sub-
jected to excessive strain.

RADIO CORPORATION OF AMERICA DAT
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The cathode should preferably be connected to one side of
the heater.
connected directly to the cathode, precautions must be taken to

When,

in some circuit designs

the heater is not

hold the peak heater-cathode voltage to the maximum rated values g
shown 1in the tabulated data.
GAUGES
‘ Dimension
Gauge | Type . 5 = \
g P Diameter A Thickness B Radius R W
_ 0.25200" T0.00000" | 4 3940 +0.001" 0.003"
Gr-t) S > -0.00007" -0.000" Has
w +0.00007"
-2 - 0.24500" . - -
St Wate -0.00000"
+0.00000"
G3-1 G 0.55700" ¥ - -
3 © T L0.00007" ~
+0.00007"
-2 | No- 0.54700" = =
63 o-Go © -0.00000"
S
B g
R T
92CS-10370
A
A g
DATA 2

Harrison, N. J.
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DIMENSIONAL OUTLINE

A L e MAX._" —J E.IIS MAX.

180 MAX.
"X PLATE TERMINAL
+.002
'25%I-A005 < 320 N,
. NOTE 4
PN (NOTES 28 4)
' 1
.6274.025 ;
.052+.003 A /—ANNULAR SURFACE "C"
i oty
7 X X ANNULAR SURFACE "B"
REFERENCE
PLANE ‘4" | .580%.020 CATHODE TERMINAL
™ noteD T I e ot '.88:2;
1320 ) DIA.
MIN. (NOTES 1,2,3 8 4)
.760 +.030 (NOTE 4)
.00 MAX.
|
M
058 +.0103 \"Lusf 020
™ 080 MIN.
HEATER PINS
+.003 ~ INTERNAL CONNECTION
o8’
018 - 004 DO NOT USE
DIA.
92CS-13059

CERAMIC GRID FLANGE
552 £.005

T
DIA. (NOTES 385)

7~
DIMENSIONS IN INCHES

Reference Plane "A" isdefined as that plane against which annular surface
"B" of the grid flange abuts.
Annular Surface "B" is on the side of the grid flange toward the cathode
cylinder.
Annular Surface "C" is on the side of the grid flange toward the plate
cylinder.

P Note I: With annular surface "B restingon reference plane "A". The axis
of the cathode cylinder will be within 2° of a line perpendicular to refer-
ence plane "A",
Note 2: The axes of the plate cylinder and cathode cylinder will coincide
within 0.010 inch.
Note 3: The axes of the cathode cylinder and grid flange will coincide
within 0.005 inch.
Note 4: The diameter alongthe0.320 inch minimum length is measured with
"@)'" and "NO-Q0' ring gauges Gl-1 and G1-2, respectively.

P Note 5: This diameter is measured with "GO" and "NO-@" gauges G3-1 and
G3-2, respectively.

Electronic Components and Devices Harrison, N. J. 9-65
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TYPICAL CATHODE-DRIVE POWER AMPLIFIER CIRCUIT

PLATE-CATHODE

-
|
|
I 4
H ¥
! | ( O
|
|
i
2 L A e
7 -1~ GRID- i AT T 7
:CATHODE EQIDE:
! |
! !
o— : + o)
92CS—11636
TYPICAL BROADBAND AMPLIFIER CIRCUIT
OUTPUT
L2 L3 La% éks (73 | L %
- . c
. C57é C77g Ce 9
'_‘ _é . RFC2
i/ 7¢s
= 527 s
I i
£ gy
1 i
92Cs-11502

C1: 100 to 500 pF.
Cy, €3, C4, Cg, C7, Cg, Co: 0.8-8.5 pF
Glass Dielectric Trimmers—JFD VC 20G or equivalent.
Cs: 500 pF.
Jl’ Jo: BNC Connectors.
Ly, Ly, L3, Ly, Lg, Lg, Lo
For Frequency Range of:
200-500 Mc/s—Two Turns, 1/2 inch Dia., Spaced 3/8 inch,
Silver-Plated #14 Wire.
500-1000 Mc/s—One Turn, 1/2 inch Dia., Silver-Plated
#14 Wire.
RFC;, RFCy: Ohmite Z-450 RF Chokes, or equivalent.
V: RCA-4028A

DATA 3 RADIO CORPORATION OF AMERICA @
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Average Characteristics
CATHODE-DRIVE SERVICE

Ef=6.3 VOLTS i AemasaaasmSERRERERRARN
Ip=PLATE CURRENT : : - -
Ic=GRID CURRENT T T
mus: ? }
T
FH P
T
} f ;
t A
EiEEs: H
=
H T .
7 S
T o
S
N axy{ He
\
N
27N !
|
? N
i TR
L w
g1
2k}
S >
i N 2
j \ A%
T O
NN N S
: =
18] 1T l\"—"' w
T I ol—
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O .an'
H ?
!
¥
i b ¥
' NS 7 "0
T =]
] |
A N
ST
HHT
HHH
T T T T " S, s
(SR o) o o o o [S)
3 S o @ © ¢ &
PLATE (Ip) OR GRID (Ig) MILLIAMPERES

92CM-13062
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Average Constant-Current Characteristics
CATHODE-DRIVE SERVICE

E¢=6.3 VOLTS
Ic=GRID MILLIAMPERES

Ip=PLATE MILLIAMPERES
: 2 f T T
5 1
I
HH
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f
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I
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CATHODE-TO-GRID VOLTS
92CM-13063

S
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Typical Oscillator Power Output as a Function

o of Variations in Heater Voltage
AT 100% POWER OUTPUT:
DC PLATE-TO-GRID VOLTS=200
DC PLATE MA.=25
[TTT
|
Ll
125
N
e
£ ‘
6 100 T
x & L] M ¥
a T
| 75 (|
§ 1 1 1
~ 5 50 / I
& t
[+ 4 ) 0"
I;J / ol I Ql
5 5 i i
7 L | 1
T
M 1
0 2 3 4 5 6 7 8
HEATER VOLTS
92CS—11624RI
Plate-Seal Temperature as a Function of Ambient
Temperature With Lumped-Constant Circuit
E=6.3 VOLTS
LUMPED-CONSTANT SOCKET.
o
e WMBIENT TEMPERATURE[(3C 19571
g 175
Jé—’ls‘s_ = 1501
~ fw B 12511
= F 1001
Eg i
<@ =
=& EREERyYEN
2 95K = -
N EE
g 45
I i.5 2 25 3

PLATE DISSIPATION—WATTS
92Cs-11488
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High-Mu Triode

OCTAL-BASED PENCIL TUBE

For RF-Power-Amplifier, Oscillator, and
Frequency-Multiplier Applications at Altitudes
up to 100,000 Feet Without Pressurization

Replaces Type 2C40A in Most Applications

ELECTRICAL
Heater, for Unlpotentlal Cathode
Voltage OrDCle w v v « wow oos owe s 6.3:10% v
Current a 3 volts =« o OUIKS A
Cathode Warmup Tlme to reach 90 percent of
power output . . . . . 10 max s
) S CUPFENts v & ¢ & o o & 15 max s
Ampllflcatlon Factor. . ... ... 30
Transconductance for dc plate mA = 18
and dc plate volts = 250. s %o o o+ D500 umhos
Direct Interelectrode Capacitances (Approx.)
pr\g to o W W W S @ @ 3 1.1 pF
rid to rathﬁ‘ 1.8 pF
5 @ m elm n e e e (e OROB iMAK: pF
terminal. « « « & . 100 pF
MECHANICAL
Operating Position. . « « « « w w v & o w s ¢ » s o = w ARY
Maximum Overall Length. . . . . . . . . . . .. . . 3.125 in
Maximum Diameter. . . « 5 15312 in

Base. . .Small H-Wafer Octal 6-Pin (JEDEC Group I, No.B6-108)
Terminal Connections BOTTOM VIEW

Pin 1-Do Not Use
Pin 2-Heater
Pin 3-C

o
=

Cyli rdpr ad jacent
to upper sulator section)

THERMAL
Plate Seal Temperature. . . . . . . .. .. .. . |75 max ©°C

CLASS Aj RF AMPLIFIER
Max imum CCS Ratings, Absolute-Maximum Values up to 2000 Mc/s
For Altitudes up to 25000 ft

DC Plate Voltages « = + 5 v &« @ 5 & » & & s = = 800 v
DC Grid Voltage - » « « o = s & w o m = & % & « « = =100 v
DC Plate Currents o v + # % € o 5 & = o @ 5 & « & » 26 WA
(P®\ RADIO CORPORATION OF AMERICA DATA |
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Plate Dissipation?. . s am e ®ew 9w ws BB W
Peak Heater-Cathode Voltage
Heater negative with respect to cathode . . . . 90 v
Heater positive with respect to cathode . . . . 90 v

Maximum Circuit Value
Grid-Circuit Resistance « « v« s « @ s s w v « & » 0.5 M2

RF POWER AMPLIFIER AND OSCILLATOR — CLASS C TELEGRAPHY

Key-down conditions per tube without amplitude modulation

Max imum CCS Ratings, Absolute-Maximum Values up to 2000 Mc/s
For Altitudes up to 25000 ft

b

PDC Plate:Noltage: « « ¢ ¢ w» o 5 3 52 & ¥ 8 @ © & 360 v
DC @rid Voltage s « w5 « w @ s ¢ s w v & v w g s =100 v
DC Plate: Current. . v ¢« v v v s « @ o v s w @ o o 25 mA
DC Grid Current . o o « s o s om0 v &8 & & § 8 mA
Plate Input . . . B3 A EE SEE FNE W § 9 W
Plate D|55|pat|ona 2 e B2 3B e o un e e wp 6.25 W
Peak Heater-Cathode Voltage

Heater negative with to 90 v

Heater positive with r~*oerf to 90 v

Typical CCS Operation
As oscillator incathode-drive circuit

At 500 2000 3000 Mc/s

DC Plate-to-Grid Voltage. . . . . . . . 262 252 252 v
DC Cathode-to-Grid Voltage® . . . . . . 12 2 2 v
DC Plate Current. . . s ®3 s wwmy 23 23 25 mA
DC Grid Current (Approx ) w5 s » B 3 4 mA
Useful Power Output (Approx.) . . . . . 3 0.45 0.l W
As rf power amplifier incathode-drive circuit at 500 Mc/s
DC Plate-to-Grid Voltage. . . . . . . . . . . . . . 326 v
DC Cathode~to-Grid Voltagec s w i i @i s s ms ¢ Bl v
DC Plate Current. . . gy s W wws wowow s o« &3 WA
DC Grid Current (Approx.) 6 it B0 05 I8 oo s g o s B (2[R 7 mA
Driver Power Output (Approx.) . . . . . . . . . .. 2 W
Useful Power Output (Approx.) . . . . . . . . . .. 5 W

Maximum Circuit Value
Grid-Circuit Resistance . . . . . . . . ... ... 0.1 M

PLATE-MODULATED RF POWER AMPLIFIER — CLASS C TELEPHONY
Carrier conditions per tube for use withamax modulation factor of 1
Maximum CCS Ratings, Absolute-Maximum Values up to 2000 Mc/s

For Altitudes up to 25000 ft

DC: Plate Voltage: : « w s s w w w s ww s ¥ % « 9 = 20D v
DC. Qrid Voltage « - « w s« v « w o = o w w s « « « « =100 v
DC Plate Current. . . . . . . . . . . .. ... .. 22 mA
DCGrId Current w s w w0 s ¥ ® E LT S W E B E W ¥ 8 mA

DATA | RADIO CORPORATION OF AMERICA @
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Plate Input . . . o or 5 B By n mam s x eom o os s 6 W
Plate Dlssmatlona v s @ 3 s om s o8 w3 & Halb W
Peak Heater-Cathode Voltage
Heater negative with respect to cathode . . . . . 90 v
Heater positive with respect to cathode . . . . . 90 v
Maximum Circuit Value
Grid=Circuit Resistance . . . . . . . . .. .. .. 0.1 M
CHARACTERISTICS RANGE VALUES
Note Min Max
Heater Current. . . . . I 0.130 0.160 A
Direct Interelectrode CapaC|tances
Grid to plate . . . . . . . . .. - 0.8 L3 uF
Grid to cathode . . . . . . . . . - 1.5 231 wuF
Plate to cathode. . . . - - 0.05 uF

Heater-Cathode Leakage Current
Heater negative with
respect to cathode. . . . . . . 1,2 - 50 A
Heater positive with
respect to cathode. . . . . . I3 - 50 A
Reverse Grid Current. . . . . . . 1,4 o | o}
Amplification Factor. . . . . . . . 1,5 22 38
Transconductance. . . . . . . . .. |,5 4000 7000 umhos
Plate Current (1) . . . . . .. 1,5 13.5 2u.5 mA
Plate Current (2) . . . . . 1,6 - 55 uA
Power Output. . - Ly7  0L15 W

Note 1: With 6.3 volts ac or dc on heater

Note 2: With 100 volts dc between heater and cathode, heater negative
with respect to cathode.

Note 3: With 100 volts dc between heater and cathode, heater positive
with respect to cathode

Note 4: With dc plate voltage of 250 volts, dc grid voltage of -2.5
volts, grid resistor of 0.5 megohm.

w

Note With dc plate-supply voltage of 250 volts, cathode resistor of

200 ohms, and cathode bypass capacitor of 1000 microfarads.
Note 6: With dc plate voltage of 250 volts and dc grid voltage of -25
volts,

Note 7: With dc plate voltage of 250 volts, grid resistor adjusted to
give a dc plate current of 25 milliamperes in a cavity-type
oscillator operating at 1800 * 25 megacycles per second.

@ In applications where the plate dissipation exceeds 2.5 watts, it is
important that a large area of contact be provided between the plate
cylinder and the terminal to provide adequate heat conduction.
Modulation essentially negative may be used if the positive peak of
the audio-frequency envelope does not exceed 115 percent of the car-
rier conditions.

b
€ Obtained from grid resistor.

SPECIAL TESTS AND PERFORMANCE DATA
Low-Pressure Voltage Breakdown Test
This test (similar to MIL-E-1D, par. 4.9.12.1) is periodically
performed on a sample lot of tubes. Tubes are tested in a
chamber at an air pressure equivalent to an altitude of 25,000
feet. Breakdown should not occur when a 60-cycle rms voltage

RADIO CORPORATION OF AMERICA
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of 500 volts is applied between the plate cylinder and grid
flange.

Low=Frequency Vibration Performance

This test (similar to MIL-E-1D, par. 4.9.19.1) is performed
on a sample lot of tubes from each production run under the
following conditions:

Heater voltage of 6.3 volts, dc plate-supply voltage of 250
volts, grid voltage of -2.5 volts, and plate load resistor of
10,000 ohms. The tubes are vibrated in a plane perpendicular
to the tube axis at 25 cycles per second at an acceleration of
2.5 g. The rms output voltage across the plate load resistor
as a result of vibration of the tube should not exceed 100
millivolts.

High-Frequency Vibration Performance

This test (similar to MIL-E-1D, par. 4.9.19.2) is performed
on a sample lot of tubes from each production run. The tube
is vibrated perpendicular toits axis, with novoltages applied
to the tube. Vibration frequency is 40-60c¢/s and acceleration
is 10 g. At the end of this test, tubes should not show tem-
porary or permanent shorts or open circuits and should meet
the following limits

Heater-Cathode Leakage Current . . . . . . 50 max LA

For conditions shown under Characteristics Range Values

Notes 1,2 and 1, 3.

Low=-Frequency Vibration (rhs) e e« o .« . 100 max mv

For conditions shown above under Low-FrequencyVibration

Per formance.

Transconductance. . . . . . . . . . . . . . 3900 min umhos

For conditions shown under Characteristics Range Values

Notes 1,5.

Shorts and Continuity Test

This test (similar to MIL-E-1D, par. 4.7.3) is performed on
all tubes from each production run. Voltage applied between
adjacent elements of the tube under test should be between 20
and 70 volts dc or peak ac. Plate and cathode terminals are
tied together and connected to the grid terminal through the
shorts test equipment. Tubes are tapped with a rubber tapper
three times in each of three mutually perpendicular directions
If a short indication is obtained, the tapping cycle is re-
peated two times for verification. Acceptance criteria is
based on the "Resistance vs. Time Duration" curve shown in
par. 4.7.7 of MIL-1-D, Amendment 5.

Glass Seal Fracture Tests
Fracture tests are performed on sample lots of subassemblies
during manufacture.

1. Tubes (prior to final assembly) are placed on supports
spaced 15/16 + 1/64 inch apart with the grid flange centered

DATA 2 RAD!O CORPORATION OF AMERICA @
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between these supports. Tubes should withstand gradual appli-
cation, perpendicular tothe tube axis, of a force of 30 pounds
upon the grid flange without causing fracture of the glass
insulation.

2. Tubes (prior to final assembly) are held by clamping to
the cathode cylinder. Tubes should withstand gradual appli-
cation of a torque of 12.5 inch-pounds upon the plate terminal
without causing fracture of the glass insulation.

Dynamic Life Performance

This test (similar to MIL-E-1D, par. 4.11.3.2) isperformed on
a sample lot of tubes from each production run to insure high
quality of rf performance. Each tube is life-tested in a
cavity-type oscillator at 500 + 15 Mc/s under the following
conditions:

Heater voltage of 6.3 volts, plate-supply voltageof 300 volts,
cathode resistor adjusted to give adcplate current of 25 mA
and value recorded, heater positive with respect to cathode
by 100 volts, and plate-seal temperature of 175° C min.

At the end of 500 hours, the tube should not show permanent
shorts or open circuits and will be criticized for the total
number of defects in the sample lot and for the number of
tubes failing to meet the following limit.

Power Qutput. : % < = & & & o o o s o o 5 = = 0.2 min W

For conditions shown under Characteristics Range Values
Notes 1,7.

OPERATING CONSIDERATIONS
Mechanical

The maximum plate-seal temperature of 175° C is a tube
rating and is to be observed in the same manner as other
ratings. The temperature of the plate seal should be measured
on the plate seal. The temperature may be measured with tem-
perature-sensitive paint, such as Tempilaq. The latter is
made by the Tempil Corporation, 132 W. 22nd Street, New York 11,
N. Y., in the form of a liquid or stick.

The mounting for the 4037A in cavity-type circuits should
support the tube by the cathode cylinder which should make
firm contact to the cavity surface. Connections to the grid
flange and plate cylinder must be made by contacts with flexi-
ble leads to allow for variations in tube dimensions and
eccentricities of the tube structure. In addition the plate
connector should make firm, large-surface contact and be capa-
ble of conducting heat so that the plate-seal temperature will
not exceed 175° C under any operating conditions. Contact
should not be made to the 0.230-inch cap at the plate-terminal
end of the tube as indicated on the Dimensional Outline.

Electrical

The cathode should preferably be connected to one side of
the heater. When, in some circuit designs, the heater is not

Electronic Components and Devices Harrison, N. J. 7-65
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connected directly to the cathode, precautions must be taken
to hold the peak heater-cathode voltage to the maximum values
shown in the tabulated data.

DIMENSIONAL OUTLINE
'230[):““_:{. y.‘ l

312 MAX.

7

[.375 +.005
855 +.020

o035 wax

il §

375 t 015

PLATE TERMINAL
.250 £.005 DIA—

.567 MAX. DIA

GRID TERMINAL
812 +.005 DIA—

.750 MAX. DIA

3.12

CATHODE RF TERMINAL MA
1.025 +.005 DIA.-
490 , 015
1,201 + 0I0 oaA.—-J F— &

SKIRT—-r 160 £.015

?(uv

JEOEC GROUP | ]__T 380 ‘ 230
i
132 MAX. om——‘ U l-—
PP REGI TE |
STIPPLED REGION (NOTE 1) S—
DIMENSIONS IN INCHES
Note I: Keep all stippled regions clear. Donot allow con-

tacts or circuit components to protrude into these areas.
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Average Characteristics
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Traveling-Wave Tube

Frequency Range 8 to 12 GHz
Integral Periodic-Permanent-Magnet Type
ELECTRICAL
Heater, for Unipotential Cathode:

Voltage (a¢ 0P de)s w s v s o % 9 5 45 6.3 + 5% A%
Current at 6.3 volts. . . . ... ... 0.7 A
Starting Current s s v s« s c s v s Must never exceed 4
amperes, even momentarily
Minimum Cathode Heating Time . . . . 3 minutes
Frequency Range « s o vv o snnwe s« 8to 12 GHz
Cold 'Insertion oS8! « v ¢ v wiwie oie 60 dB
Input VSWR . . . .. ..o iiiin it 2.5:1 max.
Output VEBWR, < :icavsscaomss 2.0:1 max.
Gain, Small Signal
(at 0.1 W output) 8.0 to 12 GHz . . 34 min. dB
MECHANICAL
Operating Position sz : sssmesw o memms s @ins e ms Any
Maximum Dimensions:
Overall Length . ................. 15 max. in
Heght s ssnmns s snnmsinmmus smes 3.25 max. in
Width s s snvosnismaas ses@mss &5 2.20 max. in
Shell Diameter o vy s cmssis snmesas s 1.75 in
Connectors:
BRE TODUE, 5 205w 3.5 & o 0m i or o o oo et 01 50 i Type TNC Plug
RF Qutput cwwsassmpws s Special Flange Coupling
Terminal Leads .......... See Dimensional Outline
Weight CAPPEOX.) e o o ww g oo goss e 6w @ v 6.0 1b

RF POWER AMPLIFIER
Maximum Ratings, Absolute-Maximum Values

DC Collector Voltage « <« cscvscucwss 3000 max. V
DC Helix Voltage « s e v s c e s e s vvvcoes 2950 max. V
DC Grid-No.2 Voltage «« scs s 55 s 5 5 555 2000 max. V
DC Collector Current o« cswssecssnsass 15 max. mA
DC Helix Cuiteiil s s 50 452w vmramas 2.5 max. mA
DCGrid-No.2 Current + ¢ s s s sssvass 0.1 max. mA
RE Power Jipiith a5 s ns s66 a6 6466 2853 1 max. mW
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Typical Operation at 10 GHz

DC Collector Voltage . . . « c oo v v v v v vuon 3000 v
DC Helix VOIABE s v w5 s swmms 59w me s 2800 v
DC Grid-No.2 Voltage . ... oot vee . 1800 A%
DE Collector Curtent, wsis swweos swmwe wa o 2 mA
DC Helix Current . . . v v v v v v e v v e v oo o 0.5 mA
DC' Grid-NoJ2 Curtent s s swwims s swoos v s 0 mA
Lipit; VOWR s s s sisis ssmmsnmupy s su@siws & 2.0;1

Output VEWR s omesmmmms s mmpe g wmees 1.5:1

RE' Power INput o 46 cmmms smmoare ¢ smwms s 1to 10 mW
Saturated Power Output . ... ...... .. ... 1.5 w

CHARACTERISTICS RANGE VALUES
Note Min. Max.

Heater Current. . s s wwo s s swmwms 1 0.5 e | A
DC Collector Voltage . ....... 2,3 2600 3000 V
DC Helix Voltage « « « v v v 000 o 2,3 2600 2950 V
DC Grid-No.2 Voltage ... ..... 3 1600 2000 V
DC Collector Current . .. ..... 3 8 15 mA
DC Helix Current .. ........ 3 0.1 25 mA
DC Grid-No.2 Current . . ...... - 0 0.1 mA

Note 1: With heater voltage of 6.3 volts.

Note 2: Normally the tube is operated with the helix voltage
equal to the collector voltage.

Note 3: Specific operating value is supplied with each tube.

OPERATING CONSIDERATIONS

The magnetic field required to focus the electron
beam in the 4041 is supplied by integral periodic per-
manent magnets. Although the periodic-magnet structure
is difficult to demagnetize, and has little stray field,
care should be taken to prevent the presence of any
appreciable external transverse magnetic field which
might cause defocusing of the electron beam within
the tube. Magnetic material should be kept at least
eight inches away from the tube.

Impedance match between the 4041 rf power output
and the load should have a voltage standing wave ratio
(VSWR) no greater than 4:1. With VSWR’s in excess of

o
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4:1, oscillations may occur causing permanent damage
to the tube. Tubes should not be operated without a
termination.

Conduction cooling on the tube is necessary when-
ever collector current is flowing. Failure to observe
this precaution may result in permanent damage to the
tube.

The power supply should incorporate a helix-current
overload protective device to prevent damage to the
tube in the event of loss of collector voltage. Such a
condition would cause the entire electron beam current
to flow to the helix and thereby overheat that electrode.
If it is desired to remove all voltages by a single con-
trol, thé time-constant values of the power supply
should be chosen so that the grid No.2 voltage decays
faster than all other voltages (except the heater voltage).

Mounting. The 4041 may be mounted in any position
by means of clamps around the specified areas shown
on the Dimensional Outline.

Electrical connections are made to the 4041 by
means of the six leads. These color-coded, flexible,
insulated leads are identified on the Dimensional Out-
line. The rf input is made to a type TNC male plug on
the tube, the rf output is by means of a flange coupling
and a transition piece (see Dimensional Outline). The
collector is connected to the capsule and is normally
grounded.

The rated values for collector voltage, helix volt-
age, and grid-No.2 voltage are high enough to be dan-
gerous to the user. Care should be taken during adjust-
ment of circuits, especially when exposed circuit parts
are at a high dc potential.

Starting Procedure

Voltages should be applied to the 4041 in the
following sequence: Apply the rated heater voltage
and allow tube to warm-up for 3 minutes minimum. Then
apply the collector voltage as specified on the tube
label. Next, apply the helix voltage as specified on

@@m Electronic DATA 2
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the tube label. Finally, increase the grid-No.2 voltage
in a few milliseconds to obtain the collector current
specified on the tube label. The three power supplies
can be controlled by one switch provided there is a
sufficient delay in application of the grid-No.2 voltage
to allow the collector and helix voltages to stabilize
first.

Turn-Off Procedure

To turn off the tube, remove the electrode voltages
in the following sequence: First reduce the grid-No.2
voltage, then remove the helix voltage, collector volt-
age, and heater voltage in that order. The three power
supplies can be controlled by one switch provided the
grid-No.2 voltage decays faster than the collector and
helix voltages.

FLEXIBLE LEAD COLOR CODE (See Dimensional Outline)
Yellow: Heater-Cathode

Brown: Heater

Green: Grid No.1

Black: Collector (Ground)
Orange:  Helix

Blue: Grid No.2 (Anode)
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DIMENSIONAL OUTLINE (Front View)
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DIMENSIONAL OUTLINE (Side View)

RF QUTPUT \F
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(SEE NOTE)
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Note: RF output flange requires use of a transition piece

(Waveline Type 60083, or equivalent) if matching to
standard waveguide flange.

£ g

R

El

ectronic DATA 3

Components



4053

Traveling-Wave Tube

HELIX-TRANSMISSION-LINE TYPE

FREQUENCY RANGE
|—2 Ge (L-Band)

Electrical:

INTEGRAL PERIODIC-
PERMANENT-MAGNET TYPE

Heater, for Unipotential Cathode:
Voltage (ACor OC) « « « « « & § s volts
Current at heater volts = 6.3 1 amp

Starting CUrrent < » 5 & «

. Must never exceed 4 amperes

even momentarily

Minimum Cathode Heating Time . . . . . . . 3 minutes
Frequency Ranges = v s « » s 5 o & % & & 116 2 Ge
Cold Insertion Loss. « « - . . o v e 60 db
Thermostatic Switch
Current rating:
At 125 volts ac. . . 4 # 6 amp
At 240 volts ac. . . 5 = . . 3 amp

Iipht VOWRI . « v o w0 1o w0 w0

Output VSWR. . . . .

Mechanical:

Operating P @ 3 S
Maximum Ov - s g % ®
Max imum . e
Maximum Wid i@ .« .

Max i mum
Weight (Approx.) « « « « « « .
Connectors:
RFE lnput o ¢ v o o s w w » &
RF OQutput. « v« v ¢« « v o «

. 6.5 pounds

(UG-18 B/U)
(UG-18 B/U)

g
Plug

. Type

Terminal Leads . . . . See accompanying Dimensional Outline
Thermal :
Collector Temperature® . . . . 55 o8 @ e 205 max. o¢
Air Flow into Radiator . . . . 3 @ @ s 2D 0. cfm

RF POWER AMPLIFIER
Maximum Ratings, dbsolute-Maximum Values:
DC Collector Voltage « « - - . . o volts
DEHelix Voltage s « « v v 55 9 @ 3 3 & » volts
OC Grid-No.2 Voltage . . o ow o 1700 volts
DC Collector Current « « « « < S E @& wE & 80 ma
DC Helix Current « « v v « « « o« . o v e e 3 ma
DC Grid-No.2 Current « « « « . . 5 © %I 5 i ma
RF Power lnput = « « s & = « % = 6 & & 5 watts

8 The thermostatic switch will open when collector temperature exceeds 225°¢.

e
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Typical Operation at I.Y4Gc:

DC Collector Voltage 2200 volts
DC Helix Voltage . . 2200 volts
DC Grid-No.2 Voltage « « « « v « v« = s s s » » « 1500 wolts

DC Collector Current . o « v v ¢ « ¢ ¢ v v o« « . 70 ma
DERelixCurrent « v « » s v g s s 3 95 s 5 55 0:.25 ma
DC Grid-No.2 Current « o « w v » s & % « & & & Q2D ma
Gain af 10 Watl8 o o @ @ # @ % 0 o = @ e 0w . n 28 db

Saturated Power Output 13 watts

CHARACTERISTICS RANGE VALUES
Note Min. Max.

Heater Current « s 5 5 s = » 7 % @ il - 2 amp
DC Collector Voltage « « « « « « = - 2,3 1800 2500 volts
OC Helix Voltage « « « « & v « = « = 2,3 1800 2500 volts
DC Grid-No.2 Voltage « « « « « « « - 3 1150 1600 volts
DC Collector Current « ¢« v v o« - . . 3 60 75 ma
DC Helix Current v v « v v o o « « « 3 - 1.1 ma
DC Grid-No.2 Current « « « « « « « - - il ma

Note 1: With heater volts = 6.3.

Note 2: Normally the tube is operated with the helix voltage equal to the
collector voltage.

Note 3: Specific operating value is supplied with each tube.

OPERAT ING CONSIDERATIONS

The magnetic field required to focus the electron beam in
the 4053 is supplied by integral periodic permanent magnets.
Although the periodic-magnet structure is difficult to de-
magnetize and has little stray field, care should be taken to
prevent the presence of any appreciable external transverse
magnetic field which might cause defocusing of the electron
beam within the tube. Magnetic material should be kept at
least eight inches away from the tube.

Impedance match between the 4053 rf power output and the
load should have a voltage standing wave ratio (VSWR) no
greater than 2:1. With VSWR's in excess of this value,
oscillations may occur causing permanent damage to the tube.
Tubes should not be operated without a termination.

Forced-air cooling of the collector is necessary whenever
collector current is flowing. Failure to observe this pre-
caution may result in permanent damage to the tube. It is
recommended that the forced-air cooling be applied when the
heater power is applied.

A thermostatic switch is mounted on the collector of the
4053 which opens when the collector temperature exceeds a
safe limit. It is recommended that the thermostatic switch
be used in an interlock circuit in the power supply for the
collector, helix, and grid-No.2 voltages. The thermostatic
switch will carry 6 amperes at 125 volts ac or 3 amperes at
240 volts ac.

DATA | RADIO CORPORATION OF AMERICA @
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The power supply should incorporate a helix-current over—
load protective device to prevent damage to the tube in the
event of loss of collector voltage. Such a condition would
cause the entire electron beam current to flow to the helix
and thereby overheat that electrode. |f it is desired to remove
all voltages by a single control, the time-constant values of
the power supply should be chosen so that the helix voltage
decays faster than the collector voltage

As thegrid-No.2 voltage increases from zero to the operat-
ing value, the helix current may reach as high as 10 ma in
the vicinity of 200 to 600 volts on grid No.2, then will fall
below 2 ma at the proper operating grid-No.2 voltage. The
helix supply should have adequate regulation to handle this
transient during the turn on procedure. |In order to protect
the tube, the helix supply should also have an interlock to
open the circuit ifthe helix current exceeds 3 ma longer than
a few mil liseconds.

Mounting. The 4053 may be mounted in any position by
means of bolts through either set of holes in the two mounting
blocks.

Electrical connections are made to the 4053 by means of
the seven leads. Thesecolcr-coded, flexible, insulated leads
are identified on the Dimensional Outline. RF input and
output connections are made totype N plugs (UG-18 B/U) on the
tube (see Dimensional Outline). The collector is connected
to the capsule and is normally grounded.

The rated values for collector voltage, helix voltage,
and'grid—No.Q voltage are high enough to be dangerous to the
user. Care should be taken during adjustment of circuits.
especial ly when exposedcircuit parts areat ahigh dc potential.

STARTING PROCEDURE

Voltages should be applied to the 4053 in the following
sequence: Apply the rated heater voltage and allow tube to
warm-up for 3minutes minimum. Then apply thecollector voltage

as specified on the tube label. Next, apply the helix voltage
as specified on the tube label. Finally, increase the grid—
No.2 voltage in a few milliseconds to obtain the collector

current specified on the tube label. Thethree power supplies
can be controlled by one switch provided there is asufficient
delay in application of the grid-No.2 voltage to allow the
collector and helix voltages to stabilize first.

TURN-OFF PROCEDURE

To turn off the tube, remove the electrode voltages in the
following sequence. First reduce the grid-No.2 voltage, then
remove the helix voltage, collector voltage, and heater voltage
in that order. The three power supplies can be controlled by
one switch provided the grid-No.2 voltage decays faster than
the collector and helix voltages.

RADIO CORPORATION OF AMERICA DATA 2
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3.125
MAX.

DIMENSIONAL OUTLINE

3.875
MAX.
3 FLEXIBLE LEADS

le| 18 INCHES LONG —> 2.87
_ﬁ i ] | "SEE COLOR CODE \ MAX.
S
T 1 ’—r |
| S| | |
4,600
+.050 ,
i TYPE N
CONNECTORS
i (UG-18B/U)
[ ] ‘
A [k No. 10-32 i
—OUTPUT .75 DEEP .228
4 HOLES — £.0I5 DIA
4 HOLES
.50 10.860 !
%2Ax‘ ) +125
| 9,360 .250
|
|
\
|
! 2.400
A +.020
‘ ‘ 125 — ge—
] | H Il
L ‘ ' _|
v 2.125 .| | 1500
= MAX. = ;125
‘ \\\——JNPUT AT [—ﬁJF—J25
|
| !
4 FLEXIBLE LEADS
| —— 18 INCHES LONG —>==H
SEE COLOR CODE
T T
92CS-12587RI
DIMENSIONS IN INCHES
COLOR CODE OF LEADS
HEATER ¢ ¢ 5.5 = 2 8 & 5 5 B & Brown
HEATER, CATHODE, GRID No.! . . Yellow
HELIXe « o % o o 2 o » = o o «» « Orange
GRID NG 2v & & 16 % ;e = w0 o0 w0 & 6 Blue
COLLECTOR, SHELL « s % & & = & = Black
THERMOSTATIC SWITCH (2). . . . . White
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Traveling-Wave Tube

PN Frequency Range 1.7 to 2.7 GHz
Integral Periodic-Permanent-Magnet Type
ELECTRICAL
Heater, for Unipotential Cathode:
Voltage (acorde) ......... 6.3 5% A%
Current at 6.3 volt8 ¢ o s « v v « o » 1.76 A
N Starting Current . . . ........ Must never exceed 4
amperes, even momentarily
Minimum Cathode Heating Time . . . 3 minutes
Frequency Range « . wvo s o wwwn e 1.7 to 2.7 GHz
Cold Insertion Looss 55 45564 60 dB
Input VSWR s mws s anmwss s mme 1.8:1 max
A Output VSWR .« o v v 1.8:1 max
Noise Figure . . . .. ......... 30 max dB
Gain (at 20 W output):
1846 24 GHZ ; s scwwmpn sme 30 min dB
2.440:2.0 1GHZi « + v oo w5 wse 29 min dB
Gain (at 16 W output)
18 to 2T GHZ oo s« swwwws s 30 min dB
Gain (at 17 W output)
I.7to 18 GHZ .o « ¢ siomma o « 29.5 min dB
Gain Compression (referenced to 5 W)
at 0 Wourtpit v v wsss s sme 1 max. dB
at 20 ¥ output
13840 2:4 GHZ s wmwus fams 3 max. dB
24027 BHZ ;wwws s sp 4 max. dB
at 17 W output
L7t 1.8 GHZ : sws v 505 4 max. dB
P, Phase Sensitivity (with
Beam-Voltage Variation) 2 max. osv
Bandwidth Flatness (over a
15-MHz segment) ......... 0.02 max. dB/MHz
MECHANICAL
Operating POSIEION 5 5 5 ¢ 555 5, 5. 5 & s 5 o o eiio o s Any
7, Maximum Dimensions:
Overall Length .. ........ 19 in
Helght s s s wsi o5 65 mewo on 3.88 in
Width v v vv v ww v s os swe s 3.12 in
Shell Diameter . . . ........ 3.62 in
Connectors:
P REINput <w s wwn s s wme s Type N Plug (UG-18 B/U)
RF Output. . ............ Type N Plug (UG-18 B/U)

Terminal Leads

See Dimensional Outline

Weight (APProxs) s s 55 5 5.4 5 6.5 1b
m@ Electronic DATA 1
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RF POWER AMPLIFIER

Absolute-Maximum Ratings

DC Collector Voltage . ....... 3000 max. v
DC Helix Voltage . . « v o v 044 a5 2500 max. A%
DC Grid-No.2 Voltage . ....... 1700 max. v
DC Collector Current. . . .« « . < . 80 max. mA
DC Helix Current . .. ........ 3 max. mA
DO Grid-No.2 Cufrent : s o6 4 s 5 s 0.2 max. mA
RE Power lnput o « s s s w v s 55 5 5 max. w
Typical Operation at 2.0 GHz

DC Collector Voltage . ....... 2200 A
DC Helix Voltage : s sss s 5w 2200 A
DC Grid-No.2 Voltage . ....... 1500 A%
DC Collector Current. . . ... ... 70 mA
DE Helix Current « « scv v o s ww= 0.25 mA
DC Grid-No.2 Current . .. ... .. 0.25 mA
Input VSWR. . s uiw sz smaws s oew 1.5:1

Duitpiit VOWR s s sme samwva s wa 1.551

RF Power Input . ........... 20 mW
Saturated Power Output . . ... .. 20 w

CHARACTERISTICS RANGE VALUES

Note Min. Max.
Heater Guitent viv. s s wsis s sme it 2

DC Collector Voltage ....... 2,3 1800 2500

A

v

DC Helix Voltage . . . ....... 2,3 1800 2500 V
DC Grid-No.2 Voltage ....... 3 1150 1600 v
DC Collector Current. . . ... .. 3 60 75 mA
DC Helix Current . . ........ 3 — 1.1 mA
— mA

DC Grid-No.2 Current . . ... .. — 1

Note 1: With heater voltage of 6.3 volts.

Note 2: Normally the tube is operated with the helix voltage
equal to the collector voltage.

Note 3: Specific operating value is supplied with each tube.

OPERATING CONSIDERATIONS

The magnetic field required to focus the electron
beam in the 4054 is supplied by integral periodic per-
manent magnets. Although the periodic-magnet structure
is difficult to demagnetize, and has little stray field,
care should be taken to prevent the presence of any
appreciable external transverse magnetic field which
might cause defocusing of the electron beam within

b
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the tube. Magnetic material should be kept at least
eight inches away from the tube.

Impedance match between the 4054 rf power output
and the load should have a voltage standing wave ratio
(VSWR) no greater than 2:1. With VSWR’s in excess of
2:1, oscillations may occur causing permanent damage
to the tube. Tubes should not be operated without a
termination.

Forced-air cooling on the collector is necessary
whenever collector current is flowing. Failure to observe
this precaution may result in permanent damage to the
tube. It is recommended that the forced-air cooling be
applied when the heater power is applied.

The power supply should incorporate a helix-current
overload protective device to prevent damage to the
tube in the event of loss of collector voltage. Such a
condition would cause the entire electron beam current
to flow to the helix and thereby overheat that electrode.
If it is desired to remove all voltages by a single con-
trol, the time-constant values of the power supply
should be chosen so that the helix voltage decays
faster than the collector voltage.

As the grid-No.2 voltage increases from zero to the
operating value, the helix current may reach as high as
10 milliamperes with grid-No.2 voltage in the range of
200 to 600 volts, then will fall below 2 milliamperes
at the proper operating grid-No.2 voltage. The helix
supply should have adequate regulation to handle this
transient during the turn-on procedure. To protect the
tube, it isrecommended that an interlock be incorporated
in the helix supply to open the circuit if the helix
current exceeds 3 milliamperes longer than a few milli-

seconds. ) o
Mounting. The 4054 may be mounted in any position

by means of bolts through either set of holes in the
two mounting blocks.

Electrical connections are made to the 4054 by
means of the five leads. These color-coded, flexible,
insulated leads are identified on the Dimensional

m@m Electronic DATA 2
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Outline. The rf input and output connections are made
to type N plugs (UG-18 B/U) on the tube (see Dimen-
sional Outline). The collector is connected to the cap-
sule and is normally grounded.

The rated values for collector voltage, helix volt-
age, and grid-No.2 voltage are high enough to be dan-
gerous to the user. Care should be taken during adjust-
ment of circuits, especially when exposed circuit parts
are at a high dc potential.

(-]
Starting Procedure

Voltages should be applied to the 4054 in the
following sequence: Apply the rated heater voltage
and allow tube to warm-up for 3 minutes minimum. Then
apply the collector voltage as specified on the tube
label. Next, apply the helix voltage as specified on
the tube label. Finally, increase the grid-No.2 voltage
in a few milliseconds- to obtain the collector current
specified on the tube label. The three power supplies
can be controlled by one switch provided there is a
sufficient delay in application of the grid-No.2 voltage
to allow the collector and helix voltages to stabilize
first.

Turn-Off Procedure

To turn off the tube, remove the electrode voltages
in the following sequence: First reduce the grid-No.2
voltage, then remove the helix voltage, collector volt-
age, and heater voltage in that order. The three power
supplies can be controlled by one switch provided the
grid-No.2 voltage decays faster than the collector and
helix voltages.

FLEXIBLE LEAD COLOR CODE (See Dimensional Qutline)

Brown: Heater

Yellow: Heater-Cathode
Orange:  Helix

Blue: Grid No.2 (Anode)
Black: Collector (Ground)

oy
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DIMENSIONAL OUTLINE (Dimensions In Inches)
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High-Mu Triode

CERAMIC-METAL PENCIL TUBE
OPERATING FREQUENCIES UP TO 4 GHz AND ABOVE

For Plate-Pulsed Operation as a Power Amplifier, Oscillator, and
Frequency Multiplier in Compact Mobile and Aircraft Equipment
at Altitudes up to 50,000 Feet without Pressurization

ELECTRICAL

Heater, for Unipotential Cathode

Voltage (ACoF DC) & o9 ew v s« mw s s 632105 ¥

Current at 6.3 volts + + % 5 % w9 & 50208 A
Cathode Warmup Time (Average) to reach 80%

of operating power output as rf oscillator

oramplifier : « « 4 « = o ¢« o 29 & % » » . 5 s
Amplification Factor . . . 5 ® 70
Transconductance, for dc plate mA = 35, dc

plate volts = |50, and cathode resistor

R swwos o % ow e ¢ s ® s «35000 umho
Direct |nterelectrode Capamtancesa
Gridto plater & » & & = 2 » & m v « w0 o a5 200 pF
Grid to cathodes: « o & %5 &« % @ s s @ 5 s ¢ Bab pF
Plate 16 cathode s «+ o % ¢« = @ & » » ® # « 008 /max pF
MECHANICAL -

Operating Position « « « ¢« &« ¢« & o ¢ s ¢ o s ¢ o o o s Any
Weight « + « « v ¢ ¢ v v et v v v o v e 0oz
Dimensions and Terminal Connections. . . . . See accompanying
Dimensional Outline
Sockets
Heater —Terminals Connector. « « « « . . Grayhill? No.22-5,
or equivalent
Socket for operation up to about
550 MHz (Including heater—
terminals connector) . . Jettron® No.CD7010, or equivalent

TERMINAL DIAGRAM (Bottom View)

H-Heater - G-Grid

K - Cathode P -Plate

X

<~ Indicates a change.
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PLATE-PULSED SERVICE—Class C
Maximum Ratings, Absolute-Maximum Values Up to 4 GHz
For a maximum duty factor of 0.01

For Altitudes For Altitudes -
up to 25,000 ft up to 50,000 ft
Peak Plate Voltage . . . . . 3500 max 2000 max v
Peak Plate Current . . . . . 3.0 max 3.0 max A
DC Plate Current . . . . . . 40 max 40 max mA
DC Grid Current. . . . . . . 15 max 15 max mA
Plate Dissipation® . . . . 10 max 10 max W
Peak Heater-Cathode Voltage ~
Heater negative with
respect to cathode. . . . 60 max 60 max v
Heater positive with
respect to cathode. . . . 60 max 60 max v
Typical Operation as Plate-Pulsed Oscillator at 3.3 GHz
With duty factor of 0.001 and pulse duration of 1 ps "/
Peak Plate Voltage . . . « « « v v v v v v o v o .. 1750 ¥
DC Plate Current = . « + + « + « v = v v v v s v oo 3.0mA
DC Grid Current. « « v « v & v v v v v v v v 0w e L4 MA
Grid Resistor. . .. . 2000 Q
Useful Power Output at Peak of Pulse (Approx ) ... 1300 W
Typical Operation as a Power Amplifier in Frequency
Range of | to 1.2 GHz
With duty factor of 0.001 and pulse duration of 7 ps
Peak Plate Voltage . . . « « v « « « o o v o o o . . 1300V
Peak Plate Current . . . « + « v & v v o 0 0 0 w0 1.5 A
Peak Driving Power . . ... 250 W
Useful Power Output at Peak of Pulse (Approx ) . .. 1000 W
2 Grayhill, Inc., 561 Hillgrove Ave., La Grange, 111
Jettron Products, Inc., 56 Route 10, Hanover, N. J
€ When used in a heat sink that will 1imit the plate-seal temperature to
2250 ¢,
N
L 4
N g
DATA |
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DIMENSIONAL OUTLINE

320 P‘Fngg
MIN. -25077505 DIA.
(NGTE 2)
T 797
MAX. £.025

;082 ANNULAR
REFERENCE R
PLANE A *ﬁf SURFACE "C
(NOTE 1) romimgh
SURFACE "B"
(NOTE 1)
.580 i A,
+.020
?A%ﬁ I 250t 88% DIA,
} (NOTES 1,2,3)
.1504.020 T-  OIG, Ris
} ossx.00
.115£.020 (AT TIPS)
.0B0 MIN.
oy
GRID FLANGE SURFACES
.552 £.005 DIA. (“s"a"c")

(NOTE 3)

INTERNAL CONNECTION
(DO N SE)

|
HEATER PINS |

1020 Z'6g; DIA. 925-12976R!
(NOTE 4)

DIMENSIONS IN INCHES

Reference Plane "A" is defined as that plane against which annu-
lar surface "B" of the grid flange abuts.

Annular Surface "B" is on the side of the grid flange toward the
cathode cylinder.

Annular Surface "C" is on the side of the grid flange toward the
plate cylinder.

Note I: With annular surface "B" resting onreference plane "A",
The axis of the cathode cylinder will be within 2° of a line per-
pendicular to reference plane "A".

Note 2: The axes of the plate cylinder and cathode cylinder will
coincide within 0.010 inch.

Note 3: The axes of the cathode cylinder and grid flange will coin-
cide within 0.005 inch.

Note 4: Pin diameter is slightly greater when pretinned.

<=]Indicates a change.
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Plate-Current Cutoff Characteristic
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Average Constant-Current Characteristics
in Cathode-Drive Service
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4058

Medium-Mu Triode

GLASS-METAL PENCIL TYPE

For Use at Frequencies Up to 4000 Mc/s in Pulse Service
and 2000 Mc/s in CW Service
ELECTRICAL
Heater, for Unlpotentlal Cathode
m o 9'4 &
itionse « + « » 6.0 = 10% v
; 6.3 max v
urrent a a8 ams . 0.300 A
Ampllflcatnon Factor IR TN R 40
Transconductance . . . . . . « .+ . . .. . 7300 umhos

For dc plate curre T“ 22 mA and

s Bz ol of

Dnréct Intere]ectrode Capacltances (Approx.)

1.8 pF
3.2 pF
W g v oW 0.07 max pF
MECHANI CAL
Operating Position . . . vl 2w & BB SJARY
DlmenS|onsandTerm|nalConnectlons .+ SeeDimensional Outline
Plate Seal Temperature . . . . . . . . . . |75 max %¢
Weight (Approx.) . . . . . . . . ... .. 0.4 oz
Sockets
Heater terminals connector. « + « « + . . .Grayhill No,22-32
TERMINAL CONNECTIONS (See Dimensional Outline)
P
G
K
ent to pinch-off) o 4

PLATE-PULSED OSCILLATORb-—CLASS C
Maximum CCS® Ratings, Absolute-Maximum Values

For a maximum "ON" timed of 5 microseconds in any
500-microsecond interval.

For altitudes up to 30,000 feet
Up to 4000 Mc/s

Peak Positive-Pulse Plate-Supply Voltage®. . . 2000 v
Peak Grid-Bias Voltage
Negative pulse . PR R w s e s 150 v
Positive pulse ¢ N A WA EEE Bw e 25 v
Peak Plate Current T L E 3 A
From pulse supply
Peak Rectified Grid Current. . . . . . . . .. 145 A
DC Plate Current . . . w e w W) e W 0,03 A

Electronic Components and Devices Harrison, N. J. 2-66
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Up to 4000 Mc/s

DC Grid Current . giie e e e e 0.013 A
Plate Dissipation' . . . « « o ¢ ¢ ¢ 0 o 4 .. 7 W
Pulse Duration . . . . . EE R R Y 5 us

Typical Operation with Rectangular Wave Shape in
Cathode-Drive Circuit at 3300 Mc/s

With duty factor9 of 0.01 and pulse duration of 1 microsecond

Peak Positive-Pulse Plate-Supply Voltage®. . . . . 1750 Vv
Peak Negatlve-Pulse

Grid-bias volt S Y N E T E L 1o v
From grid resist T PR L 100 QO
Peak Plate Current « « o v v = o @ = = » « = w o & 3 A
From pulse supply
Peak Rectified Grid Current T LRI 1ol A
DC Plate Current . . . i VW E AR G 0.03 A
DG Grid Currents & « % # 4 ¥ 3 v 8 v w s w ww &% OOl A
Useful Power Qutput: s+ v « s v s « s v « s w w v « 800 W
At peak of puls sel (zpprox. )

RF POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY
Key-down conditions per tube without amplitude nodulation)
Absolute-Maximum Ratings
For altitudes up to 60,000 feet

CcCS ICASk
DC Plate Voltage . . . . . . + « . » . . . . 330 400 v
DC Grid Voltage. . . . . . . . w3 o8 owowow =100 <100 v
DC Plate Current « « &« & o 5 # w w s s w = & 40 55  mA
DC Grid Qurrent. « s ¢ + « = « o wow o . w0 25 25 mA
DC Cathode Current . . . . . . . . . . . .. 55 70 mA
Plate Input. . . s e mE s ame g ew e 182 22 W
Plate D|sS|pat|on. @ % iy B 8 13 W
Peak Heater-Cathode Voltage
Heater negative wit 50 50 W
Heater positive :' 50 50 W
Typical Operation as Osc111ator in Cathode-Drive L —
Circuit at 500 Mc/s
CCS ICAS
DC Plate-to-Grid Voltage . . . . . . . . . . 325 380 v
DC Cathode-to-Grid Voltagem T EEE LY 25 30 v
DC Plate Current . . R R 35 35 mA
DC Grid Current (Approx ) . 11 13 mA
Useful Power Output (Approx ) ¥ F § 5" 6" W W

Typical Operation as Oscnllator in Cathode Drive
Circuit at 1700 Mc/s

CCS
DC Plate-to-Grid Voltage™. . . . . . .. . .. .. 263 v
DC Cathode-to-Grid Voltage M AR g = a5l Bl E 13 v
DC Plate Current . . . i TR 3 40 mA
DC Grid Current (Approx ) ¢ B 3 I EE NS B 13 mA W
Useful Power Output (Approx ) R N P T "W

2 IR TR
DATA | RADIO CORPORATION OF AMERICA @

Electronic Components and Devices Harrison, N. J.



4058

Typical Operation as RF Power Amplifier in
Cathode-Drive Circuit at 500 Mc/s
CCS ICAS
DC Plate-to-Grid Voltage . . . . . . . . . . . 342 395 v
DC Cathode-to-Grid Voltage™ . . . . .. ... 42 U5 v
DC Plate Current . . . . + . v + « v v o+ .. 35 4O mA
DC Grid Current (Approx.). . . . . .+ . . . . 13 15 mA
Driver Power Output (Approx.). . . . . . . . . 2.4 3 W
Useful Power Output (Approx.). . . . . . .. . 7.5" 10" W
Maximum Circuit Values
Grid-Circuit Resistance. . . . . . . . . .. . 0.1 0.l M2

FREQUENCY MULTIPLIER
Absolute-Maximum Ratings
For altitudes up to 60,000 feet

ccs  1cAs®
DC Plate Voltage « s » w w @ & w ww « & » o » 300 350 v
DC Grid Voltage. « « v » « « s « w v v 5 & o s~125 =140 v
DE Plate Current « « « s » v s s w w5 ¢« s w « &3 45  mA
DG Grid CUrrent. «w = s w e o 5 ¢ w @ 8 & & @ & 2D 25 mA
DC Cathode Current . . . « « + ¢ @« s ¢ « o« o« U5 55 mA
Plate Tnpite & @ % W e & o e e i e e 0w e e 99 (1639 W
Plate Dissipation. . . . . . WO E TE R 6 9.5 W
Peak Heater-Cathode Voltage:
Heater negative with respect to cathode. . . 50 50 v
Heater positive with respect to cathode. . . 50 50 v

Typical Operation as Tripler to 510 Mc/s in Cathode-

Drive Circuit

CCS ICAS
DC Plate-to-Grid Voltage . . . . . . . . . . . 40 472 v
DC Cathode-to-Grid Voltage™. . . . . .. .. . |ll0 122 v
DC Plate Qurrent v o + s w o v o w v « w v « 26 365 wA
DC Grid Current (Approx.). . . . . .. ... .41 5.8 mA

Driver Power Output (Approx.). . . . . ... .2.75 W5 W
Useful Power Output (Apprex.). . . . . . . . . 2.1" 3.4 y
Maximum Circuit Values
Grid-Circuit Resistance. . . . . . .. ... .0.1 0.1 M

a Grayhill Inc., 561 Hillgrove Ave., LaGrange, Ill.

In this class of service, the heater should be allowed to warm up for a
minimum of 60 seconds before plate voltage is applied.

Continuous Commercial Service.

a o

"ON" time is defined as the sum of the duration of all individual pulses
which occur during the indicated interval. Pulse duration is defined as
the time interval between the two points on the pulse at which the instan-
taneous valueis 70% of the peak power value. The peak value is defined
as themaximum value of a smooth curve through the average of the fluctu-
ations over the top portion of the pulse.

®

The magnitude of any spike on the plate voltage pulse should not exceed
avalueof 2000 volts with respect to cathode and its duration should not
exceed 0.01 microsecond measured at the peak-pulse-value level.

In applications where the plate dissipation exceeds 3 watts, it is im-

portant that a large areaof contact beprovided between the plate cylin-
der and the connector in order to provide adequate heat conduction.

@ RADIO CORPORATION OF AMERICA
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a

Duty factor is the product of pulse duration and repetition rate. For
variable pulse durations and pulse repetition rates, the duty factor is
defined as the ratioof time "ON" to total elapsed time in any 500-micro-
second interval.

=

The power output at peak of pulse is obtained from the average power

output using the factor of the peak pulse. This procedure is
necessary since the power output pulse duty factor may be less than the
appli Lt pulse duty factor because of a delayin the start of r
power ou

Modulatio essentially negative, may be used if the positive peak of
the audio-frequency envelope does not exceed 115 percent of the carrier
conditions.

Intermittent Commercial and Amateur Service.

From a egrid resistor, or from a suitable combination of grid resistor
and fixed supply or grid resistor and cathode resistor,

This value of useful power ismeasured at load of output circuit having
an efficiency of about 75 percent.

DIMENSIONAL OUTLINE

I¢.230 MAX

PLATE TERMINAL
.2501.005 DIA.

2057 870 MIN.
(NOTE 1)

MAX. +.025
.687 MAX. DIA.
"/ 032

f $+003
i

}< GRID TERMINAL
812£.005 DIA.
(NOTES 182)

CATHODE TERMINAL
.2501.005 DIA.

1.670
+.075
-.050

.220 025 1 [ ~—.080 MAX.
+.020 MAX. .040 MAx.J 3 UNTINNED

2 HEATER PINS —Z| l«—i5£.040 AT
.020 +.002 DIA. TIPS OF PINS

92CS - 74I19R3

DIMENSIONS IN INCHES

Note |: Max. eccentricity of center line (Axis) of plate termi-
nal or grid-terminal flange with respect to the center line
(Axis) of the cathode terminal is 0.010 inch.

Note 2: Tilt of grid-terminal flange with respect to rotational
axis of cathode terminal is determined by chucking the cathode
terminal, rotating the tube, and gauging the total travel distance
of the grid-terminal flange parallel to the axis of a point

A\ 4

approximately 0.020 inch inward fromitsedge for one complete p
rotation. The total travel distance will not exceed 0.020 inch.

SE—
DATA S RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J.



SLI0A 3LVid
00¢

4058

Average Plate Characteristics
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Average Constant-Current Characteristics

4058
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Harrison, N. J.
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4060-4061

L-Band Pencil-Tube Oscillator-Amplifier

N 1090 MHz 500 W PEAK
These Units? are Designed to Implement New Airborne Transponder Systems
ELECTRICAL -
Heater, for Unipotential Cathode
Voltage (A€ orDC) « « « « & w & s oo . 631108 ¥
Current at 6.3 volts (Total) « o ¢ o « @ = 0.66 max A
Frequentcys » 5 = o o o = o = » o © & o o = @ 1090 MHz
i | Tuning Range = « i & & s s » & s & 5 & % & = +15 MHz
RF Coaxial Output
Terminal . . . . . . Mates with female screw-type connector

Sealectro No.50-007-0259, Micon No. 1002,
or equivalent
Q

Characteristic impedance (approx.) . . . . 50
Qutpit ¥8WR: = 3 & s W s @ & w & « @ » o s s I«5% 1
M A1l phase angles
Change in Peak Power Output
During Modulationb . . . . . ... .. 0.5 max dB
Pulse Rise Time (10% to 90%) . . . . . . 0.05-0.10 us
Pulse Decay Time (90% to 10%). . . . . . 0.05-0.20 us
RF Delay Time (measured at 50% of
pulse amplitude): o « + + v v = o o = » 0.25 max S
REJitter: ¢ wis o o v s ® 3 93 @ % 3 0.01 max uSs
MECHANICAL
Operating POSition « «w = « s w w o ¢ o & s & @ m @ & 10 @ Any
Dimensions and Terminal Connections See Dimensional Outlines
Welght (Approxa) « 4 w o0 5 o w & 5 s o & s @ & & & 7 oz
ENVIRONMENTAL -

The units will remain stable within + 2.5 MHz in frequency and
+ 3dB inpeak power output (from nominal conditions) under any
combination of the following conditions:

Vibration®
5 N0 B HZ v ms o0 0 @ w0 e e e e e w0 w 0.1 inch DA
53 10 BOO HZ = o 0 v w0 0w o ai o ke +15 g's
y SHOCK: « « v o v v e e 20 a's
Ambient Temperature. . . . . . . . . . . . . = 54 to +125 OC
Altitude o v ¢ v v w5 o 4 o w8 & & ¢ & 30,000 ft
Output VSWR (A1l phase angles) . . . . . . . 1.5:1
Plate and Heater Voltage Variation . . . . . +10 %
Duty Factor (Long term? ........... 0.0l
P GRID-PULSED OSCILLATOR—CLASS C

Absolute-Maximum Ratinas

For a maximum long-term duty factord of 0.01%

DC Plate Voltage (Each Unit) . . . . . . . .. 1100 max V
Peak Oscillator Grid Current . . . . . . . % s 0.5 max A
Peak Amplifier Cathode Current . . . . . . . . 2.0 max A
Peak Plate Current
-~ Oseillator « v v w « o & » v« ®« w8 w ¢« ® v & 0.7 max A
AED) N THOER & o o i » w0 i e 5 Yo 5P T 1.5 max A
Plate Dissipation (Total). . . . . . . . . .. 18 max W

<= Indicates a change.

RADIO CORPORATION OF AMERICA DATA |
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4060-4061

Peak Heater-Cathode Voltage

Heater negative with respect to cathode. . . . 60 max V
Heater positive with respect to cathode. . . . 60 max V

TYPICAL OPERATION

With Rectangular Wave Shape inGrid-Drive Circuit at 1090 MHz

With duty factor of 0.01 and pulse duration of
0.45 microsecond

DC Plate Voltage. . . . . . . . . .. . .. .. .. l000 Vv

Oscillator Grid Bias. . . . « « « « « ¢« + v« . . =80
Amplifier Cathode Bias. . . . . . .. .. ... .. +26
DC Plate Current: i o o 5 s w w = ¢ ¢ w2 ¢ v = 2 s 20 m

Each unit

=<

Total

Useful Power OQutput . . . . . . . . .« . . . .« . . 500 W

o o o

@

At peak of pulse

The ruggedized oscillator-amplifier combinationisbuilt to satisfy all
AIMS/Fig (Army Integrated Meteorological Systems) requirements

With 56 pulses in 100 microsecond interval.
Tested per methods described in MIL-E-5400 and MIL-T-5422,

Duty factor is the product of pulse duration and repetition rate. For
variable pulse durations and pulse repetition rates, the duty factor is
defined as the ratio of the time "OF" to total elapsed time in any 2500-
Witicssoond Sntesvel. "GN Fige im defined.as he, wim GE the duraviow
of all individual pulses which occur during the indicated interval.
Pulse duration is defined as the time interval between the two points
on the pulse at which the instantaneous value is 70% of the peak power
value. The peak value is defined as the maximum value of a smooth curve
through the average of the fluctuationsover the top portion of the pulse.
This value is for continuous pulsing. The duty factor can be 0.25 for
any interval up to 100 microseconds in length as long as the long-term
duty factor does not exceed 0,01

DATA |

LSRR
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RECOMMENDED GRID-PULSE AMPLIFIER (MODULATOR)
O
INPUT PULSE i
= 1av
UG-6258 270
BNC OHMS L f
CONNECTOR [ T 470pF —’I ;55 <
WATT
50
OHIMS§
WATT
ALADDIN
94-1239
™ OR
PCA 6218
A 4
PARASITIC
TYPE 5.6 *
2NIBS3 OHIMS SUPPRESSOR
WATT
27 Ma,
OHMS il L apF
I 5pFR 150V
WATT
— =
TYPE ov—‘—
2NI893
-80v
OUTPUT PULSE
PN
5.6
0H|MS 1716 AMP TO
WATT FUSE GRID
150
SIpF OHMS
S |
Al WATT
OHMS
= | 0.3 uH WINDING ON A NON-INDUCTIVE
92LM-120IRI -80v  WATT  50_0HM VITREOUS RESISTOR.
RADIO CORPORATION OF AMERICA DATA 2
Electronic Components and Devices Harrison, N. J. 9-67




4060-4061

DIMENSIONAL OUTLINE (DIMENSIONS IN INCHES)
4 1/16 MAX.————

280
3/8 -— 5 — | 5/8 —= TO
MAX. ~AMPLIFIER
174 — -1 = 7
865 ] ‘ i
+.015 V

4060 L s
3/4 / 3/4
CLAMPING AREAS TUNING LATE

PLA
VOLTAGE LEAD
92LM-1|99RI SCREW RED 12 MIN.

HEATER

GRID
/’! TERMINAL TERMINAL

9/32

HEATER 1.5 MAX.
TERMINALS (NOTE 1)

4060—LEFT SIDE VIEW 4061 —LEFT SIDE VIEW

213716 IﬁCATHODE TERMINAL

FROM 17/8 RF QOUTPUT CONNECTOR
OSCILLATOR (NOTE 2)
280 i

_{_. : o ’ ;
406! 34 f '

A —= 3/4 TUNING
SCREW

CR PLATE
92LM-1200RI 4 3/8 MAX. ———— > VOLTAGE LEAD
RED 12 MIN.

Note |: When adjusted for operation at 1090 MHz.
Note 2: Mates with female screw-type connector Selectro
No.50-007-0259, Micon No.1002, or equivalent.

These units are supplied without the mounting brackets; they
are also available with brackets upon request.

A 4
T

DA & RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J.




4060-4061

Typical Change in Power Output
vs. Temperature

CURVES APPLY FOR EACH OF THE [Fiiihi
FOLLOWING CONDITIONS: BimmaaamiiHsaessssassesmasszzs
DUTY FACTOR = .00I; .0l SamsmmsssiassemmassEnEaaas
Ek AMPL. = 425V
@ Ec 0SC. = —80
R FEHEE T
5 4 EEssessEaee: e PR
g HHH s HHHH
5 3 FHE HHHH T i
o
x 2
w b - T
g | ! T mans
© t
[
€ 0
[ 2
= =l
w
¢ i
g -2
5 —
° -3 S
g P P
=55 -35 85
TEMPERATURE—°C
92LS-1204 RI

Typical Output Frequency
vs. Temperature

CURVES APPLY FOR EACH OF THE P e
FOLLOWING CONDITIONS: T
Ef=5.7V AND Ep=900V suay S
Ef = 6.3V AND Ep =1000V j“‘f ] f H
Ef = 6.9V AND Ep=1100V Ll - -
Ex AMPL. =+25V HHH t }
Jog3| EcOSC. = -80V :
L =, T T as
BT HH eSS tasaanssnanas! HHH
© : : T T
Som [t (Y P e o
| s, H
inae DUTY FACTOR = .00I
3"° : PR ]
o : T
w
1087 !
1 T
: : SESEs:
_oss/: i i i
55 -3 -5 25 a5 65 85

TEMPERATURE - °C
92L5-1203
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4062A

High-Mu Triode

CERAMIC-METAL PENCIL TUBE
OPERATING FREQUENCIES UP TO 4 GHz AND ABOVE

For Grid-Pulsed Operation as a Power Amplifier or Oscillator in
Compact Mobile and Aircraft Equipment at Altitudes up to 50,000
Feet without Pressurization

ELECTRICAL

Heater, for Unlpotentlal Cathode
/ R EE 6.3 £+ 102 V
Cu t 6.3 volts . g mmy w9 e s 0u295 A
Cathode Warmup Time (Average) to reach 80%
of operatrng plate current

1r nl1t~ sup
) € 0 10 s
Amplification Factor « 0 PR WA E 100
Transconductance, for dc plate mA = |4, dc
plate volts = 150, and cathode resistor
I i o o woeoa e o oo s 16,000 us
Dlrect Interelectrode Capa0|tances
d la P iR ER IR E R & @ RF 1.75 pF
2 EBF s+ % ® 8 & @ W 5 3.9 pF
eaters « « + « « « « 0.08 max pF

MECHANICAL

Operating Position s« ¢ w w s s w w o &« wws s s @ w s « ALY
Weight (Approx.) . . « . . . v v s+« . 0.4 ounce
Dimensions and Terminal Connectlons .+ . . See accompanying
Dimensional Outline

Sockets
Heater-Terminals Connector « « « « + « » Grayhill?® No.22-5,
or equivalent

Socket for operation up to about
550 MHz (Including heater-terminals

connector) « « + + « 4 « + « « « « .« . JJettron® No.CD7010,
ivalent
TERMINAL DIAGRAM (Bottom View) O cou vaien
P
. . B Bl
K
H 4

(P2 RADIO CORPORATION OF AMERICA DATA |
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GRID-PULSED SERVICE = Class C
Maximum Ratings, Absolute-Maximum Values Up to4 GHz

For amaximun long-term duty factor of 0.01°

DC Plate Voltage . « « « « v o w ¢ w w s s s « =« 2000 max V
DC Grid Voltage

Negative-bias values « « o« o« o« « « « o » » « « 200 max V

Positive value during gating pulse « + & « o & 25 max V
Peak Plate Current + s « o &« » o ¢ % ¥ & o o & » 3.0 max A
Peak Grid Currente « « « « o « « & TR L E 1.5 max A
Plate Dissipationd . . . . . . . . . . .. ... 10 max W
GridDissipation w si.s s s mEE e P §E & W& B 0.5 max W
Peak Heater-Cathode Voltage

Heater negative with respect to cathode. . . . 60 max V

Heater positive with respect to cathodes + . 60 max V

Typical Operation withRectangular Waveshape in Grid-Drive
Oscillator Circuit at 1090 MHz

With duty factor of 0.01 and pulse duration of 0.5 microsecond

DC Plate Voltage « + + + v v ¢ ¢ v v v v o« « « 1U0OO v
Grid-Bias Voltage« s « o s s « w w5 # ® w #» s+ & =80 v
Peak Positive Grid Voltage®. . « + « v « v v 4 20 v
Peak Plate Current « o « o s ¢ o« w5 o w ® 5 ¢ '« | A
Useful Power Output at Peak of Pulse . . . . . . 500 W

Typical Operation withRectangular Waveshape in Grid-Drive
Amplifier Circuit at 1090 MHz

With duty factor of 0.005 and pulse duration of 0.5 microsecond

DC Plate Voltage . . . . . . . s ¢ wow s &w 1000 v
Grid-Bias Voltage. « « « « ¢« ¢« v ¢« ¢ ¢+ v o ¢« + o« =30 v
Peak Plate Current . . . . i % E A R 1.5 A
Peak Driving Power . AR IR R R 150 W
Useful Power Output at Peak of Pulse «+ « « «+ «+ « 600 W

Typical OperationwithRectangular Waveshape in Cathode-
Drive Amplifier Circuit at 1090 MHz
With duty factor of 0.01 and pulse duration of 0.5 microsecond
DC Plate Voltage . « « « + + v « v v ¢ 0 & & & 1000 v
Cathode-Bias Voltage . . . . . +« « « « « « . . 25 v
Peak Plate Current . « « +« v v v & ¢« ¢« o 0 4 W 1.2 A
Peak Driving Power . . + « « « « . . ¥ o8 i 180 W
Useful Power Output at Peak of Pulse . . . . . 600 W

2 Grayhill, Inc., 561 Hillgrove Ave., LaGrange, 111,

b Jettron Products, Inc., 56 Route 10, Hanover, N.J.

€ This value is for continuous pulsing, The duty factor can be 0.25 for
any interval up to 100 microseconds in length as long as the long-term

uty factor does not exceed 0.01.

a

Plate-seal temperature must be limited to 225°C.
Amplitude of grid-drive gating pulse is adjusted to produce this value,

®

\

Electronic Components and Devices Harrison, N. J.
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PN

DIMENSIONAL OUTLINE

PLATE
s0+.002

2507 5 DIA.

(NOTE 2)

77 a9
AX, +.025

2

ANNULAR
SURFACE "C"
ANNULAR
SURFACE "B"
(NOTE 1)

" ke— CATHODE

REFERENCE
PLANE "A"

{ (NOTE 1)

250 882 oia.

||y NOTES 1,2,3)

.1504.020 T< £ 010 max.
b 058 £.00> {—

-1154£.020 (AT TIPS)

.080 MIN.
ANNULAR

RFA
GRID FLANGE (S..lé..a..cg..s)
1552 £.005 DIA.
(NOTE 3)

INTERNAL CONNECTION

1 (DO NOT USE)

HEAT_;E(F;O;”NS '

:020 g DIA. 92Cs-12976RI
(NOTE 4)

DIMENSIONS IN INCHES

Reference Plane "A" isdefined as that plane against which annular surface
"B" of the grid flange abuts,

Annular surface "B" is on the side of the grid flange toward the cathode
cylinder.

Annular surface "C" is on the side of the grid flange toward the plate
cylinder.

Note I: With annular surface "B" resting on reference plane "A". The axis
of the cathode cylinder will be within 2° of a line perpendicular torefer-
ence plane "A".

Note 2: The axes of the plate cylinder and cathode cylinder will coincide
within 0.010 inch.

Note 3: The axes of the cathode cylinder and grid flangewill coincide with-
in 0.005 inch,

Note 4: Pin diameter is slightly greater when pretinned,
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Average Constant-Current Characteristics
of Type 4062A in Grid-Pulsed Service
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Plate-Current Cutoff Characteristic
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Pencil Tube Oscillator
L-Band Cavity Oscillator

ELECTRICAL
Heater, for Unipotential Cathode:
Voltage (AC or DC) : s s s s ws ws wa 6.3+ 10% \%
Currentat6.3volts ............. 0.33 max. A
FrOQUBHEY ¢ 5 v 56 5 6 5 & 9005 & 5@ 0008 84 1090 MHz
TuningRange . . .......covuvuunnnn 15 MHz
RF Coaxial Qutput Terminal .. ........... Mates with female

snap-on-type connector
Sealectro No.51-007-0000, or equivalent
Characteristic Impedance

(ARPro%du = o e s ais s @ = 95555 s 50 Q
Maximum Output VSWR
(All phasedngles) <. o sssmsmsmswsais 1.3:1
MECHANICAL
OPEratiNGPOSIION =. « ovc e wiel's o8 ior 6 o x a1 ¢ w1 4 w0 Swes & e s 1 6 10 Any
Dimensions and Terminal Connections ....... See Dimensional

Outline

Welght VADDrOIGY e w0 51w 5 551 6 o) § 0 & 50 8 0 & Bl 6380 5 60 5 6 v i0 4 oz

ENVIRONMENTAL

The units will remain stable within £ 3 MHz in frequency and — 2
dB in peak power output (from nominal conditions) under any com-
bination of the following conditions:

Operating Temparature « u. v v v o w s w o e v o 0w 46 to+71 ©°C
AMIIAE .55 5555 5 95 505 518 5505 0 55 4@ 5 s & Up to 35,000 ft
Output VSWR (All phase angles) . . .......... 1.1:1
Plate and Heater Voltage Variation .......... 0 %
Doty Pactor s s cv v we smums s s e s e ssss Up to 0.01

GRID-PULSED OSCILLATOR - CLASS C
MAXIMUM RATINGS, Absolute-Maximum Values

For a maximum duty factor® of 0.01°b

DCPlate Voltage. . . . . v v v v v v v v v e i en e enn 1540 max. \Y
DC Grid Voltage:
Negative-bias value .. ............... 100 max. \%
Positive value during gating pulse ........ 0 max. \"
Peak Plate Cureht swzasssisaimimansina 1.2 max. A
PaakiGrid Cument' .. . vx o v o ave oo e 2 e 0.7 max. A

m@m Electronic DATA 1
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Plate Dissipation: 475 ..u v wme abe mas i nim e o o0 % mie 15 max. w
Grid DisSSIDBtION’ 5 s s w5 4B S HAE T8I @ 1.0 max. w
Peak Heater-Cathode Voltage:

Heater negative with respect
10 cathode s v o 5w o i s 0w o gose = 50 6 w10 a0 0 60 max. \%

Heater positive with respect
tocathode . ... .......covvinennnn.n 60 max. Vv

Typical Operation with Rectangular Waveshape in Grid-Pulsed Circuit
at 1090 MHz

With duty factor of 0.001 and pulse duration of 0.45 microsecond

DCPlate VoItage . . . . v v v v v v it e i et e e e en e 1400 V
Grid-Bias Voltage . :c:s:swswasasmswsmasimana 80 V
DC Plate:Current: . s wu s s ars o0 o5 505 5 @ s s e woa s 1 mA
Useful Power Output at Peak of Pulse . ......... 500 W

a Duty factor is defined as the product of the pulse duration and
repetition rate. For variable pulse durations and pulse repeti-
tion rates, the duty factor is defined as the ratio of the “ON"
time to total elapsed time in any 500-microsecond interval. “ON"
time is defined as the sum of the durations all individual pulses
which occur during the indicated interval. Pulse duration is de-
fined as the time interval between the two points on the pulse at
which the instantaneous value is 70% of the peak power value.
Peak value is defined as the maximum value of a smooth curve
through the average of the fluctations over the top portion of the
pulse.

b When operated for 10 minutes per hour. For continuous pulsing,
the maximum duty factor is 0.005.

m@ Electronic DATA 1
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4070-4071

Pencil-Tube Oscillator-

ofe
7 Amplifier
600W Peak Power Output at 1090 MHz
ELECTRICAL
7 Heater, for Unipotential Cathode:
Voltage (ACorDC) ............. 6.3+5% Y,
Current at 6.3 volts (Total) . ...... 0.66 max. A
Frequentcy = s mus s o @ s oo o s s o @ 1090 MHz
Tuning Range .. ................ +15 MHz
“™ RF Coaxial Qutput Terminal . ... Mates with female screw-type
connector Sealectro No.50-007-0000
Micon No.1002, or equivalent
Characteristic Impedance
(APProX.) wovee i 50 Q
Change in Peak Power Output
During Modulation@ . ... .......... 0.5 max. dB
Pulse Rise Time (10% to 90%)b . .. ... 55-90 ns
Pulse Decay Time (90% to 10%) ... ... 60-180 ns
RF Delay Time (measured at 50%
of pulse amplitude) . .............. 250 max. ns
REJitter .:p:wsmevismsmsnsman 10 max. ns
MECHANICAL
Operating Position . ... ....... ...t Any
Dimensions and Terminal Connections . . See Dimensional Outline
) Total Weight! w:s:par ssmemsmionmas ssma@ewas s 9 max. oz
ENVIRONMENTAL

The units will remain stable within £ 3 MHz in frequency and * 3
dB in peak power output (from nominal conditions) under any com-
bination of the following conditions:

~™, Vibration:¢

b [0 ST b 1] R 2 G
3310105 Hz ....... ... ... ... ..., 0.036 in DA
105 to 500 Hz
Parallel ;o isasmemimss ssmeBimes 20 G
Perpendicular .. iss:sswesssmamanss 15 G
N Shock, M msd L 20 G
Case Temperature . . .. ............... 54 to +125 oC
BIEIEOHE s smon ow mem s mames @ w0s Up to 30,000 ft

m@m Electronic DATA 1
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Output VSWR (All phase angles) . .. ......... 1.5:1
Plate and Heater Voltage Variation .......... 15
Duty ‘Factor (Longterm) . vx s wc s w vawm s Up to 0.01

GRID-PULSED OSCILLATOR — CLASS C
MAXIMUM RATINGS, Absolute-Maximum Values:

For a maximum long-term duty factor €of 0.01 f

%

DC Plate Voltage (Each Unit) ............ 1050 max. Y
Peak Oscillator Grid Current .. .......... 0.5 max. A
Peak Amplifier Cathode Current . .. ....... 2.0 max. A
Peak Plate Current:

Oscillator . . ....... ..., 0.7 max. A

AMPIITIEr i mimezmsmm s 05s 95 %5 MES 1.5 max. A
Plate Dissipation (Total) . . .. ............ 18 max. W
Peak Heater-Cathode Voltage:

Heater negative with respect to cathode . . . 60 max. \%

Heater positive with respect to cathode . . . 60 max. \Y

TYPICAL OPERATION WITH RECTANGULAR WAVE
SHAPE IN GRID-DRIVE CIRCUIT AT 1090 MHz

With duty factor of 0.01 and pulse duration of 0.45 microsecond

DC Plate Voltage (Each Unit) . ........... 1000 Vv
Oscillator Grid! Bias: . o s v« s v s w6 61 5% w06 i s s 80 Y
Amplifier Cathode Bias . ............... +25 \Y
DC Plate Current (Total) . covnwswswswan 20 mA
Useful Power Output at Peak of Pulse ... ... 600 w
a

The change in peak power output between the first video pulse
and any other video pulse in a pulse train consisting of 56 pulses.
The individual pulse width is 0.45 microseconds and the pulse
to pulse spacing is 1.45 microseconds.

b The pulse rise time and decay time are measured on an oscillo-
scope having a bandwidth of 24 MHz and a detector having a
bandwidth of 12.4 GHz. If the bandwidth of either the oscillo-
scope or the detector is less than 15 MHz, the measurements
must be corrected to account for changes introduced by the in-
strumentation.

€ Tested per methods described in MIL-STD-202C, Test Method
204A, Test Condition A.

d Tested per methods described in MIL-STD-202C, Test Method

2028B.
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€ Duty factor is defined as the product of the pulse duration and

repetition rate. For variable pulse durations and pulse repetition

= rates, the duty factor is defined as the ratio of the “ON’’ time
to total elapsed time in any 2500-microsecond interval. “ON"’
time is defined as the sum of the durations of all individual
pulses which occur during the indicated interval. Pulse duration
is defined as the time interval between the two points on the
pulse at which the instantaneous value is 70% of the peak power

o value. Peak value is defined as the maximum value of a smooth
curve through the average of the fluctuations over the top por-
tion of the pulse.

f This value is for continuous pulsing. The duty factor can be 0.25
for any interval up to 100 microseconds in length as long as the
P long-term duty factor does not exceed 0.01.

NOTE: See Type 4072 for Recommended Grid-Pulse Amplifier
(Modulator)

DIMENSIONAL OUTLINE (4070)

40| .56 264 56
027142 ["67.0 1.2 8725010
M 22,15+ 25
12%951 P l (NOTE 1)
MIN RCA OSCILILATOR 407!
CLEARANCE : MADE IN'US.A. PLATE
DIA AXIAL 2 Ser. No. EAVO};E%G(EB 3
LENGTH . R out LEAD RED
f . e so3MIN.
29 MAXj
i "—9-] 1.58203 \T0 AMPLIFIER
.8 40.1£.8

GROUND
- TERMINAL
\-GRID TERMINAL
/‘\

HEATER
TERMINALS
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4072

Pencil Tube Oscillator
L-Band Cavity Oscillator

ELECTRICAL
Heater, for Unipotential Cathode:
Voltage (AC or DC) wwscmsvas wgs 6.3 £ 10% Vv
Currentat 6.3 volts .. .......... 0.33 max. A
FreqQuenty .« s w s & s w0 o s 1090 MHz
TUNIHG BRANGE c.0 5 55 asms s s vi@ss *15 MHz
RF Coaxial Output Terminal ............ Mates with female

snap-on-type connector
Sealectro N0.51-007-0000, or equivalent

Characteristic |mpedance

(Rpprox.) s:szssesmewnsssmss 50 Q
Maximum Output VSWR
(All phase angles) . ............... 1.3:1
MECHANICAL
Operating PoOSition ; s sz i s misinasmimsmams Any
Dimensions and Terminal Connections . .. .. .. See Dimensional

QOutline

Weight (Approx.) :-cwswswssconsssmsmso s usnsse 4 oz
ENVIRONMENTAL

The units will remain stable within £ 3 MHz in frequency and — 2
dB in peak power output (from nominal conditions) under any com-
bination of the following conditions:

Operating Temperature . . ................ 46 to +71 °C
ARItade oo we o smm smy s o5 % 0w 8 50w 5 E PR Up to 55,000 ft
Output VSWR (All phase angles) . .............. 1.1:1
Plate and Heater Voltage Variation .............. 10 %
Duty Factor . ... ... .. ... ... iieeneo.. Up to 0.01

GRID-PULSED OSCILLATOR — CLASS C
MAXIMUM RATINGS, Absolute-Maximum Values

For a maximum duty factorP of 0.01¢

DE Plate'Voltage: . aus v wom s wrn g 5 5 = g ae 1540 max. V
DC Grid Voltage:
Negative-blasvalee s sssvssssnnsrsaass 100 max. V
Positive value during gating pulse .. ........ 0 max. V

m@m Electronic DATA 1
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Peak Plate Current . . ... ................. 1.2 max. A
Peak Grid CUITENt issrsmas@swsnsmasas@s 0.7 max. A
Plate Dissipation . . ... ..........vvtuunn.. 15 max. W
Grid Dissipation «cxsspwss ssmssrass 95 0ass 1.0 max. W
Peak Heater-Cathode Voltage:

Heater negative with respect

tocathode . . .. ....... ..., 60 max. V

Heater positive with respect

R0 (oo - S XL T T T 60 max. V

TYPICAL OPERATION WITH RECTANGUL AR WAVE
SHAPE IN GRID-DRIVE CIRCUIT AT 1090 MHz

With duty factor of 0.005 and pulse duration of 0.45 microsecond

DCPlate VOItage . . ..o e e 1400 V
Grid-Bias Voltage - « « « « s & swwwmwia s v s 5% wumrmre o 5 3 5 80 V
DEIPIAte/CUTTent o s s sammas s s 5o oa@ud 668§ 55 1 mA
Useful Power Qutput at Peak of Pulse .. .......... 500 W

b Duty factor is defined as the product of the pulse duration and
repetition rate. For variable pulse durations and pulse repetition
rates, the duty factor is defined as the ratio of the “ON"" time
to total elapsed time in any 2500-microsecond interval. "ON"
time is defined as the sum of the durations of all individual pulses
which occur during the indicated interval. Pulse duration is de-
fined as the time interval between the two points on the pulse at
which the instantaneous value is 70% of the peak power value.
Peak value is defined as the maximum value as a smooth curve
through the average of the fluctuations over the top portion of
the pulse.

€ When operated for 10 minutes per hour. For continuous pulsing,
the maximum duty factor is 0.005.
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4600A

Beam Power Tube

™\
FORCED-AIR COOLED
CERAMIC-METAL CONSTRUCTION "ONE-PIECE" ELECTRODE DESIGN
COAX!AL-ELECTRODE STRUCTURE INTEGRAL RADIATOR

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE
For Voltage-Regulator Applications
Py GENERAL DATA
Electrical:

Heater, for Matrix-Type Oxide—
Coated Unipotential Cathode:

95 typlcal volts
Voltage (AC or DC). . . . . o @ { 6.0 ma volts
Current at heater volts = 5.5 . . . 11.3 amp
M\ Minimum heating time at
heater volts = 5.5. . . . . .. 5 minutes
Mu-Factor, Grid No.2 to Grid No.1,
for plate volts = 2500, grid No.2
volts = 600, and plate ma. = 600. . L7
Mechanical:
Operating Position. . . . . T R LR Any
Overall Length. . . . . . . . . ... ... o BwlD!
Digmeters s s w o 513 & s & & % 4 R 3 725" + O 035"
Radiator. « = w w wis ¢ s w & & § § . . Integral part of tube
Weight (Approsc)s o = s s w s m s ¢ % st ©. 3 5 & & @ @ @ 2 lbs
Terminal Connections (See Dimensional Outlme)
G, -Grid No.1 K — Cathode
Go—Grid No.2 P-Plate
— Heater
Vo Y
Thermal:
Terminal Temperature (Plate,
grid No.2, grid No.1,
cathode, and heater). . . . . . . . 250 max. 9%
@™, Air Flow:

Through radiator—Adequate air flow to limit the plate-
terminal temperature to 250° C should be delivered by a
blower through the radiator before and during the applica-
tion of heater, plate, grid No.2, and grid No.| voltages.
Typical values of air flow directed through the radiator
versus platedissipation are shown in accompanying Typical-

P Cooling-Requirements curve. Plate power, grid-No.2 power,
heater power, and air flow may be removed simultaneously.

To grid No.2, grid No.1, cathode, and heater terminals—
A sufficient quantity of air should be directed at the
heater terminal and allowed to flow past each of these

RADIO CORPORATION OF AMERICA DATA |
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4600A

terminals so that its temperature does not exceed the
specified maximum value of 250° C. An air flow of 10 cfm
is usually adequate.

VOLTAGE REGULATOR
Maximum CCS2 Ratings, Absolute-Maximum Values:

DG PLATE VOLTAGE. &+ « » « & « 5@ % @ & 3500 max. volts
DC GRID-N6.2 VOLTAGE: « &« & = « % % » = 1000 max. volts
DC: PLATE CURRENTs « » « = & & & & « @ & 1 max. amp
GRID-No.2 INPUT < s son o w5 s & 4 & @ @ 50 max. watts

PIATE DISSIPATION « s = s o o o w 3 = 1750 max. watts

CHARACTERISTICS RANGE VALUES

Nin. Max.

1. Heater Current « « « « w s o » « w = 163 18.2 amp
2. Direct Interelectrode Capacitances:

Grid No.1 to cathode . . . . . . . 37 46 puf

Grid No.1 to grid No.2 « « + « « « 46 62 puf

Grid No.l to plateb. . . . . . .. - 0.17 et

Grid No.2 to cathode®. . . . . . . - 1.40 ppuf

Grid No.2 to plate . . . . .. .. 14.6 17.8 e f

Plate to cathodeb,c. . . . . . .. - 0.017 puf
3. Grid-No.1 Voltaged (1) . . . . . .. 5 30 volts
4. Grid-No.1 Voltage® (2) . . . .. .. 5 30 volts
5. Grid-No.2 Currentd (1) . . . ... . -15 0 ma
6. Grid-No.2 Current® (2) . . . .. .. -30 0 ma
7. Pulse Emission Voltagef. . . . . .. - 650 volts
; Continuous Commercial Service.

With external, flat, metal shield having diameter of 8", and center
hole approximately 3" in diameter provided with spring fingers that
connect the shield to grid-No.2 terminal. Shield is located in plane
of grid-No.2 terminal perpendicular to the tube axis.

With external, flat, metal shield having diameter of 8", and center
hole approximately 2-3/8" indiameter provided with spring fingers that
connect the shield to grid-No.1 terminal. Shield is located in plane
of grid-No.1 terminal perpendicular to the tube axis.

With dc plate voltage 3500 volts, dc grid-No.2 voltage of 400 volts,
grid-No.1-circuit resistance of 30,000 ohms, and dc grid-No.1 voltage
adjusted to give a dc plate current of 0.25 ampere.

With dc plate voltage of 600 volts, dc grid-No.2 voltage of 400 volts,
grid-No.1-circuit resistance of 30,000 ohms, and dc grid-No.1 voltage
adjusted to give a dc plate current of 0.5 ampere.

With grid No.1, grid No.2, and plate tied together; and a pulse-voltage
source connected between plate and cathode. Thehalf-sinusoid (Approx.
pulse is 2 microseconds between the two points on the pulse at which
the instantaneous value is 50% of the peak value, pulse-repetition
frequency is 60 cps, and duty factor is 0.00012. The voltage-pulse
amplitude Is adjusted until a peak cathode current of 90 amperes is
obtained. After 2 minutes at this value, the voltage-pulse amplitude
will not exceed 650 volts peak.

a

SPECIAL TEST
5-t0-400 cps Vibration Test:

This test isperformed on sample lots of tubes todetermine
the ability of the tube to withstand variable-frequency vibra-
tion. With heater voltage of 5.5 volts ac, dc plate supply

RADIO CORPORATION OF AMERICA
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voltage of 450 volts, dc grid-No.2 supply voltage of 300 volts,
and grid-No. | supply voltage adjusted to givedcplate current
of IOma. Plate load resistor = 2000 ohms, grid-No.2 resistor
= 1000 ohms, and grid-No.| resistor = 30 ohms. The tube is
vibrated along each of three mutually perpendicular axes over
a 6-minute sweep consisting of

(a) 5to22cpswithafixed doubleamplitude of 0.240 inch+10%.

(b) 22 to 200 cps at a fixed acceleration of 10 g + 10%.
(c) 200 to 400 cps at a fixed acceleration of 3 g + [0%.

At the end of this test, the tubes are required to meet
the limits of items 1,3,4,5,6, and 7 under Characteristics
Range Values.

OPERATING CONSIDERATIONS

The maximum-rated plate and grid-No.z voltages of this
tube are extremely dangerous. Great care should be taken
during the adjustment of circuits. The tube and its associated
apparatus, especiallyall parts which may be at high potential
above ground, should be housed in a protective enclosure.
The protective housing should be designed with interlocks so
that personnel cannot possibly come in contact with any high-
potential point in the electrical system. The interlock
devices should function to break the primary circuit of the
high-voltage supplies when any gate or door on the protective
housing is opened, and should prevent the closing of the
primary circuit until the door is again locked.
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3.725"1.035” DIA. NOTE | —>1

V
NOTE 3
PLATE- . 895"
TERMINAL 2 830" REFERENCE
SURFACE e .
| 08
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MIN- NOTES 1& 2
1730”4 018" DIA. \
NOTES 1&2 .
2.320" .0I5'DIA. GRID-NZ-TERMINAL.
—2:320 2 O DA CONTACT SURFACE
NI i M HEATER=TERMINAL: T ERMINAL o
7 STIPPLED REGION CONTACT SURFACE CONTACT SURFACE
NOTE 3 92CM-IIIIORI
NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR
BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No. |
TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL
CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A

GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE TUBE IS
OBTAINED WHEN THE GRID-No.2 TERMINAL |S SEATED ON THE
SHOULDER A-A'. THE TUBE IS PROPERLY SEATED ON THE SHOULDER
WHEN A 0.0I10"-THICKNESS GAUGE |/8" WIDE WILL NOT ENTER
MORE THAN |/16" BETWEEN THE SHOULDER SURFACE AND THE
GRID-No.2 TERMINAL. THE GAUGE IS PROVIDED WITH SLOTS TO
PERMIT MAKING MEASUREMENT OF SEATING OF GRID-No.2 TERMINAL
ON SHOULDER A-A"'.

NOTE 2: THE DIAMETER OF EACH TERMINAL ISHELD TO INDICATED
VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS
CONTACT SURFACE.

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE
ANNULAR VOLUMES.
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TYPICAL COOLING REQUIREMENTS
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TYPICAL PLATE CHARACTERISTICS
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TYPICAL CHARACTERISTICS
HEATER VOLTS:5.5 HH
GRID-No.2 VOLTS =400 |
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P Y

Beam Power Tube

QUICK-HEATING FILAMENT
90 WATTS CW INPUT (ICAS) UP TO 60 Mc
60 WATTS CW INPUT (ICAS) AT 175 Mc

For Use in Push-to-Talk Mobile and Emergency-Com-
munications Equipment as an RF Power-Amplifier Tube

GENERAL DATA
Electrical:
Filament, Coated:

Voltage (AC or DC). . . . . o wow s v s w 0.3 % 105 wolts
Current at 6.3 volts. . . . . . . ... . 0.65 amp
Heatiing times « « w w o o v o w “ % oo 1 sec

Transconductance, for plate volts = 200,"

grid -No.2 volts = 200, and plate

ma. 100 . . . . 6000 wmhos
Mu—Factor Grud No 2 to Gr\d No 1 for

plate volts = 200, grid-No.2 volts

= 200, and plate ma. = 100. . . . . . . . 4
Direct Interelectrode Capacitances:
Grid No.l to plate. . . .« « 0.24 max. wuuf

Grid No.l1 to filament & gr|d No 3 &

internal shield, grid No.2, and

base sleeve . . o Gl [ M wupuf
Plate to filament & gr|d No 3 &

internal shield, grld No.2, and

base sleeve . . . . B el il B B g D upf
Mechanical:
Operating Position. . . . . . . Vertical, base down or up, or
Horizontal with pins 3 and 7 in vertical plane
Maximum Overall Length. . . . . . . . . . .. . . 3-13/16"
Seated Length . . . . . .. T g = 3 1/8" x 1/8"
Maximum Diameter. . . . . . . . . . . . o T iy =y 8 1-21/32"
Blb: v w s » ¢« s wmw o 9% EmM 8 0.5 § § 8.5 5 3 s w12
Cap o v« w w o « s © w o % 5 « & & .« . Small (JEDEC No.C1-1)
Somkedn w w oo 6 oo wm @ e e on e Standard Octal 8-Contact
Base. . . . . . . . Small Wafer Octal 8Pin with "770" Sleeve
(JEDEC Group 1, No.B8-150)
Basing Designation for BOTTOM VIEW. . . . - e = HCE

4

Pin 1-Filament Tap, Pin 4 —Same as Pin 1

Grid No.3, Pin 5-Grid No.1
Internal Pin 6 - Same as Pin 1
Shield Pin 7-Filament

Pin 2-Filament
Pin 3-Grid No.2

Pin 8 - Base Sleeve
Cap - Plate

@ RADIO CORPORATION OF AMERICA DATA I
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RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy*
and
RF POWER AMPLIFIER — Class C FM Telephony

Maximum ICAS® Ratings, Absolute-Maximum Values: ~7
Up to 6o Mc
DC PLATE VOETABE. v « v/ v e v wiom v s w0 750 max. volts
DC GRID-No.2 VOLTAGE. . . . . . . . . .. 250 max. volts
DC GRID-No.1 VOLTAGE. . . . . . . . . . . =150 max. volts
DC PLATE CURRENT. . v o « « v e w = = = 150 max. ma
DC GRID-No.1 CURRENT. . . . . . . . . . . 4 max. ma
PLATE INPUT o o o o o @ o il @i e ot 2t 2 oo B 90 max. watts
GRID=No.2 INPUT : s 5 5 s s s & 2 s & » 3 max. watts
PLATE DISSIPATION . . . . - 25 max. watts
BULB TEMPERATURE (At hottest pomt on
bulb surface) . . . 2 % 220 max. o

Typical Operation:

As amplifier at 175 Mc ~

DC Platé Voltage: « « v « s« o o v« « « 400 volts
DC Grid-No.2 Voltage* . . . . . . . . .. 190 volts

From a series resistor of . . . . . . . 18000 ohms
DC Grid-No.1 Voltage® . . . . . . . . .. -60 volts

From a grid resistor of . . . . . . . . 30000 ohms
DC Plate Current. . . . . « . v v v v . . 150 ma
DC Grid-No.2 Current. . . ¥ ol 11 ma
DC Grid-No.1 Current (Approx ) 3% 8 2 ma
Driving Power (Approx.) . . AR EE 4.5 watts
Power Output (Approx.). . . . . . . . . . 30 watts

Maximum Circuit Values:
Grid-No.1-Circuit Resistance® . . . . . . 30000 max. ohms

Key —-down conditions per tube without amplitude modulation. Amplitude
modulation essentially negative may be used if the positive peak of
the audio-frequency envelope does not exceed 115 per cent of the
carrier conditions.

® |ntermittent Commercial and Amateur Service.

Obtained preferably from a separate source, or from the plate supply
voltage with avoltage divider, or through a series resistor. A series
grid-No.2 resistor should be used only when the 4604 is used in a
circuit which is not keyed. Grid-No.2 voltage must not exceed 400
volts under key-up conditions

Obtained from fixed supply, by grid-No.1 resistor, or by combination

methods.

When grid No.1 is driven positive and the 4604 is operated at maximum

ratings, the total dc grid-No.1-circuit resistance should not exceed

the specified value of 30,000 ohms. If this value is insufficient to

provide adequate bias, the additional required bias must be supplied y
by a fixed supply.

»*

- o

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Nin. Max.
Filament Current at 6.3 volts ac. . . . . 0.59 0.71 amp

RN MR S S TR SR
RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.



4604

Direct Interelectrode Capacitances:
Grid No.1 to plate. . . . - 0.24 uuf
Grid No.l to filament & grtd No. 3
& internal shield, grid No.2, and
base sleeve . . . e 9.5 12.5 uuf
Plate to filament & grsd No. 3 &
internal shield, grld No.2, and

base sleeve . . . . T rLE 7.3 9.5 uuf
Plate Current®: + & =« %1 5 ¢ 5 5 5 v = 46 94 ma
Grid-No.2 Current®. « « « + ¢ &« « .« . - 5.5 ma
Useful Power OQutput®. . . . . . . . 47 - watts

. With 6.3 volts ac on filament, dc plate voltage of 300 volts,dc grid—
No.2 voltage of 200 volts, and dc grid-No.1 voltage of -29 volts. ==

In a sin%Ie tube, self-excited-oscillator circuit, and with 6.3 volts
ac on filament, dc plate voltage of 600 volts, dc grid-No.2 voltage
of 200 volts, grld No.1 resistor of 30,000 + 10% ohms, dc plate current
oi 100 to 112 ma., dc grid-No.1 current of 2 to 2.5 ma., and frequency
of 15 Mc.

OPERATING CONSIDERATIONS

The bul b becomes hot during operation. To insure adequate
cooling, therefore, it is essential that free circulation of
air be provided around the 4604.

Theplate shows no color when the 4604 is operated at full
ratings under ICAS conditions. Connectionstothe plate should
be made with a flexible lead to prevent any strain on the seal
at the cap.

<= Indicates a change.

Electron Tube Division Harrison, N. J. 1-63
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TYPICAL PLATE CHARACTERISTICS

Ef£=6.3 VOLTS AC
GRID—N=22 VOLTS=200
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TYPICAL CHARACTERISTICS
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Super-Power Beam Power Tube

2-MW SHORT-PULSE POWER, 275-kW LONG-PULSE POWER

PULSE LENGTH LOW FILAMENT POWER
TO 2500 MICROSECONDS FOR AIRBORNE USE

WATER COOLED
For RF-Pulse Power Amplifier at Frequencies from 195 to 600 MH:z

in Search Radar, Telemetry, and Particle Accelerator Service.
ELECTRICAL

Filamentary Cathode, Multistrand,
Matrix-Type, Oxide-Coated—

Voltage: a,]
Maximum, with dc or 60-Hz ac excitation . . 1.00 v
Maximum, with 400-Hz ac excitation. . « 4 1.05 v
Typica}, with dc or 60-Hz ac excitation . . 0.95 v
Current:
Typical operation value at 0.95 volt, with
60-Hz excitation o o » v @ o o o o = o . 495 A
Minimum time to reach 0p~r11<ng filame ﬂt
volta 9# s e e ORI 30 S
Minimum time at norma ] op~r11\ﬂg fi ent
voltage before other voltages are applied. 90 s
Mu-Factor, Grid No.2 to Grid No.l. . . . . . . 7
Direct Interelectrode Capacitances
Grid No.l to plate. « . ¢ v E W F W 0.15 max pF
Grid No.1 to grid No.2 jnd r1thoop. o w oo 500 pF
Plate to cathode and grid No. P o @ 5w 5w @G 30 pF
Grid No.2 to cathode {inc)uning bypass
capacitors)e « o w w » o owow s owow s ow o on 18000 maxk pF

MECHANICAL

Operating Position . . . . .Tube axis vertical, either end up
Overall Length . . . e o 4o« 0 a0 s . 8,62 £0.31 in

Maximum Diameter . . . . . . . . . .. 11.25 in

Weight (Approxe) « « o » = o w s ® ® 3 & & & 38 b

Terminal Connections . . . . . . . . .See Dimensional Outline
THERMAL K+

Ceramic-Insulator Temperature. . . . . . . . . 150 max ©°C

Metal-Surface Temperature. AL EEEEERE 100 max ©°C

Minimum Storage Temperature® . . . . . . . .. -65 min ©C

Water Flow
Max. Pressure

Absolute Differential

Typ. Min. for Typ.
Flow Flow Flow
g/m g/m pst

Through filament block. + 1.2 0.8 18

Through dc cathode block » + » 1.2 0.8 18
Through grid-No.1block . . 1.2 0.8 14
Through grid.No.2 block + . 1.2 0.8 18

RADIO CORPORATION OF AMERICA DATA |
Electronic Components and Devices Harrison, N. J. 6-66
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Water Flow (cont'd)

Max. Pressure

Absolute Differential

Typ. Min. for Typ. W/
Flow Flow Flow
g/m g/m pst
Through plate:
For plated dissipations
up to 10 kW (Average) . . 14 12 30
For plate dissipations of
10 kW to 30 kW (Average). 22 20 60 |
Resistivity of water
GE 5% s s w s v w e s v ow v w ) BN MO-cm
Water Temperature from any outlet. . « . 70 max 9
External Gas Pressure® « o v « + « « « + 60 max psi
Water Pressure at an Inlet «+ « « « « » . 100 max psi

TERMINAL DIAGRAM (Bottom View)

F-Insulated Filament Ter-
minal and Coolant
Connection

FR-Uninsulated Filament
Terminal for DC Cir-
cuit Returns and
Coolant Connection

G1 - RF Grid-No.1 Terminal
Contact Surface

Giw - DC Grid-No.1 and Coolant
Connection

G2 -DC Grid-No.2 and Coolant
Connection

KR — RF Cathode Terminal
Contact Surface for
Circuit Returns

P-RF Plate Terminal Contact
Surface

Pw-DC Plate and Coolant
Connection

PULSED RF AMPLIFIER"
For frequencies from 195 to 600 MHz and a maximum "ON" time as
specified in any 25000-microsecond intersal
Absolute-Maximum Ratings

"ON" time 15 pus 2500 ps

Peak Positive-Pulse Plate Voltaged o « 55
DC Plate Voltage®. « « « » v s & s s 5,5 o « 25
Peak Positive-Pulse Grid-No.2 Voltage fia, . 2.2
DC or Peak Negative-Pulse Grid-No.| Voltage. 400

Peak Plate Current . « « v o0 o @ = & o o 80
Peak Grid-No.2 Current . . . . . . . . . .. 15
Peak Rectified Grid=No.l Current . . . . . . 15
DC Plate Current « = » 5 4 o w » 5 % « w » 0u32
DC Grid-No.2 Current . . . . . . o w oo w 06
DC Grid-No.| Current . . . . . + . . . . . . 0.06
e
DATA | RADIO CORPORATION OF AMERICA
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Absolute-Maximum Ratings (cont'd)
"ON" time 15 pus 2500 us

Plate Input (Average). « « « « « « v « + 16 70 kW
Plate Dissipation (Average). . . . . . . . 8 30 kW

Typical Plate-Pulsed Operation

In Class Bservice at 425 MHz with arectangular waveshape pulse
of 13 microseconds and a duty factor of 0.004
Peak Positive-Pulse Plate Voltaged ‘% & W OF W6 50 kv
Peak Positive Pulse Grid-No.2 Voltage o 2.1 kv
Peak Negative-Pulse Grid-No.| Voltage" . . . . . . 325 v
Peak Plate Current . . . . « v & v v v 0 v 0. 75
Peak Grid-No.2 Current ¢ « + « & « v « o ¢ o o« & » 8 A
Peak Rectified Grid-No.| Current . . . . . . . .. 10 A
DC Plate Current « v » s s v o m s 2 s @ @ & 3 5 o 08 A
DC Grid=No.2 Current « « « « ¢ v o ¢ 5 o v ¢« » o &« 003 A
DC @rid=No.l Current . « w v v w 5 w w @ o & & @ w Qa0 A
kW
MW

Peak Driver Power Output (Approx.) . . . . . . . . 20
Useful Peak Power Qutput . . . . . . . . .« . . . . 2

Typical Grid-Pulsed Operation

In Class Bservice at the frequencies shown with a rectangular
waveshape pulse of 2000 microseconds and a duty factor of 0.06

At 425 Hz At 600 Hz

DC Plate Voltage®. . . . . . . . . . .. 20 21 kv
Peak Positive-Pulse Grid-No.2 Voltagef . 2 2 kv
Peak Negative-Pulse Grid-No.| Voltageh . 350 350 Vv
Peak Plate Curvent » w o w « 5 w s & w » 27 26 A
Peak Grid-No.2 Current . . . . . . . .. 1.6 1.6 A
Peak Rectified Grid-No.| Current . . . . 1.2 1.2 A
DC Plate Current o & « w 5 « w o v v s 1.62 1.56 A
DC Grid-No.2 Current . . . . . . . . . . 0.096 0.096 A
DC Grid-No.! Current . . ... « . . . . . 0.072 0.072 A
Peak Driver Power Output (Approx.) . . . 2.7 2.7 kW
Useful Peak Power Output . . . . . . . . 275 250 kw
Maximum Circuit Value
Grid-No.| Circuit Resistance . . . . . . . . . .. 500 Q
a

Because the filament voltage, when operated near the maximum value,
provides emission in excess of any requirements within tube ratings,
during life the filament voltage sgo be reduced to a value that will
give adequate but not excessive emission. Careful attention to main-
taining the value consistent with adequate emission will result incon-
serving the life of the tube. The filament voltage should be measured
at the respective liquid coolant connections on the tube side of the
threads. 'F}us procedure is essential for accurate measurement of the
filament voltage. At 400 cycles some heating of the filament leads and
rf cathode terminal (cathode heater) occurs; this condition isnot detri-
mental to tube operation or tube life.

Measured directly across cooled element for the indicated typical flow

This pressure isrelated to the output-cavity pressurization as required
to prevent corona or external arc-over.

The magnitude of any spike on the plate voltage pulse should not exceed
its peak value by more than 4000 volts, and the duration of any spike
when measured at the peak-value level should not exceed 10% of the
maximum "ON" t ime. The output cavity must be pressurized as required
to prevent corona or external arc-over at the ceramic insulator.

High speed "fault" protection must be used with all grid-pulsed appli-

cations and with all plate-pulsed applications where the pulse length
exceeds 20 microseconds.

@ RADIO CORPORATION OF AMERICA DATA 2
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f The magnitude of any spike on the grid-No.2 voltage pulse should not
exceed its peak value by more than 250 volts, and the duration of any
Spiks when measured at the peak-velue level should not exceed 10% of
the maximum "ON" time.

9 A negative dc voltage of 300 volts maximum may be applied to grid No.2
to prevent any tube conduction between pulses.

The grid-No.l voltage may be a combination of fixed and self bias
obtained from a series grid resistor.

The following footnotes apply to the RCA Transmitting Tube Oper-—
ating Considerations given at front of this section.

J See Flectrical Considerations - Filement or Heater
See Cooling Considerations - Liquid Cooling

See Cooling Considerations - Forced-Air Cooling

N See Classes of Service.

m

CHARACTERISTICS RANGE VALUES
Note Min Max

Filament Current . . . . . . . . . . | 460 530 A
Input Strap-Resonant Frequency . . . - 230 250 MHz
Output Strap-Resonant Frequency. . . -~ 240 260 MHz

Direct Interelectrode Capacitances
Grid No.l to plate . e e e 2 - 0.15 pF
Grid No.2 to cathode « + « « ¢« v« = 12000 18000  pF

Note I: At filament voltage of 0.95 volt and ac filament exci-
tation at 60 Hz.

Note 2: Measured with special shield adapter.

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES,
ICE-279A AVAILABLE FROM:

Commercial Engineering

Electronic Components and Devices
Radio Corporation of America
Harrison, New Jersey

DATA 2 RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J.
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Typical Constant-Current Characteristics
FOR GRID-No.2 VOLTAGE = 1000 VOLTS

E£=0.95 VOLT
IC|=GRID-No.I AMPERES
IC2=GRID-Na.2 AMPERES
GRID-N22 VOLTS=1000
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Typical Constant-Current Characteristics
FOR GRID-No.2 VOLTAGE = 1800 VOLTS

E¢=0.95 VOLT
IC|= GRID-Na| AMPERES
IC2=GRID-Na.2 AMPERES
GRID-N22 VOLTS= 1800
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SIMPLIFIED DIMENSIONAL OUTLINES
RF_CATHODE TERMINAL
/ CONTACT SURFACE
0.
DO NOT MAKE
~—~CONNECTION TO SCREWS
NOEX~[- e OOLANT OUTLET
B 1 | COOLANT INLET
- : -
D
128
DIA. oA w
%
/ i
P mg&x

OUTPUT END

Erras INDICATH ?"C RAMIC
DC PLATE & COOLAN
CONNECTION

RF PLATE TERMINAL
CONTACT SURFACE

"
u

EXHAUST CAP
MAKE NO_CONNECTION
DO NOT REMOVE
RF_GRID-Nal TERMINAL
CONTACT SURFACE

INSULATED FILAMENT
TERMINAL
OOLANT CONNECTION
COOLANT -CONNECTION NUT 92CL-9658VIA
DIMENSIONS IN

INCHES
9 A detailed Dimensional Qutline and associated Gauge Drawings are given
in the Technical Bulletin available upon request
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UNINSULATED FILAMENT
TERMINAL & COOLANT CONNECTION

UNINSULATED FILAMENT
TERMINAL & COOLANT CONNECTION

INPUT END

Ny
RF CATHODE TERMINAL
CONTACT SURFACE

DC GRID-N22 & COOLANT DC GRID-N2| & COOLANT
CONNECTION CONNECTION
92CL-9658VIE
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Super-Power Beam Power Tube

PN 2-MW SHORT-PULSE POWER, 275-kW LONG-PULSE POWER
PULSE LENGTH TO 2500 MICROSECONDS
LOW FILAMENT POWER WATER COOLED FOR AIRBORNE USE
For RF-Pulse Power Amplifier Frequencies from 195 to 600 MH:

The Y6I6VI is the same as the U616 except the Y616V does not
— have a water separator.

RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J.
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Super-Power Triode

8 MEGAWATTS OF PEAK POWER OUTPUT AT 425 MHz

MATR IX-0X IDE-TYPE DOUBLE-ENDED TERMINAL
CATHODE CONF IGURATION FOR
LIQUID COOLED SYMMETRICAL CIRCUITRY

For RF Power Amplifier in Pulse Service
at Frequencies up to 450MHz
ELECTRICAL

Filamentary Cathode, Multistrand, Matrix-Oxide-TypeX—
Current (DC):

Typical ope )twrg value . . . . . . ... 1800 A
Maximum value?. . TEEELEE 2000 A
Maximum value for st rrt nq
even momenta r\Wv i . 2000 A
Minimum time to reach uc+r1t\mq current . 30 s
Minimum time at normal operating current
before plate voltage is applied. . . . . 60 s
Voltage (DC):®
Typi value required
to obtain 1800 amperes . § s 3 1.5 v
Direct Interelectrode CapaC|tances
Grid to plate . . . e e 160 pF
Grid to cathode . . . . . . .. . .. .. 1500 pF
Plate to cathode . . .. .. . . .. .. Less than 1.0 pF
MECHANICAL
Operating Position. . . . . Tube axis vertical, either end up
Overall length. .. . « « « v 5 4 v 5 wa s + 3 » 5 + |7 MAR in
Maximum Width . . . . . . . . . . . . .. . .. .. 24max in
Weight
3 190 1b
é By o8 R ow o W s 355 1b
Termlnal Connectlons @ s e oW w W (See Dlmenslonal Outline)
THERMAL™: "
Ceramic-Insulator Temperature . . . . . . . . . . |50 max ©C
Metal-Surface Temperature . . . . . . . . . . . . 100 max ©C
Minimum Storage Temperature . . . . . . . . . . . =65 min ©C
Water Flow
Max. Pressure
Absolute Differential
Typ. Min. for Typ.
Flow Flow Flow®
g/m g/m psi
To plate:

Total flow for two paral
input and output coo
courses:

For plate dissipation up

to 50 kW (Average) . . 40 35 4
For plate dissipation oF

150 kW (Average) . . . . 100 90 25

Electronic Components and Devices Harrison, N. J. 6-66
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Water Flow (con'd) Max. Pressure
Absolute Differential
Typ. Min. for Typ.
Flow Flow Flow®
g/m g/n pst
To upper grid coolant
course . - 3 2 25
To lo gri d *uu‘amt
cour i 3 2 25
To grid- (Athodw fnolamt
12 10 6

Through plate
Through grid-
Water tempera
External gas p
Maximum watter

d grid coolant courses. . . | min M2-cm
hode coolant course . . . . 5 min MJl-cm
f any outlet . . . . . . 70 max oc
e e e . 65 max psig
sure at any inlet. . . . . 90 max psig

TERMINAL DIAGRAM (Bottom View)
FI =Filament Terminal (lInner) PLRF PURF
FO -Filament Terminal (Outer)
KURF — Upper RF Cathode Terminal
KLRF — Lower RF Cathode Terminal GLORF (3 \GUORF
GUIRF — Upper RF Grid Input Terminal ’
GUORF —Upper RF Grid Output Terminal ¢ mrcd
GLIRF - Lower RF Grid Input Termina
GLORF — Lower RF Grid Output Terminal KLRF KURF
PLRF - Lower RF Plate Terminal o F
PURF - Upper RF Plate Termina
PULSED RF AMPLIFIER®
Absolute-Max imum Ratings

For a maximum "ON" time of 25 microseconds in any
2500-microsecond interval, for frequencies up to 450 MHz

Peak Positive-Pulse Plate Voltagef. . . . . . . . . . 40 kv
Peak Negative Grid Voltage w8 e ow s s e omow ou owom o 2000 W
Peak Plate Current. . . e e e e e . . . . . .. .500 A
Peak Cathode Current9 . . . . . . . . . . . . .. . .75 A
DC Plate Currents: = w ¢+ « % w5 s w = v s 2% « « ws B A
DC Cathode Current? . . . . . . . . . . . .. ... .7.5 A
Plate Input (Average) . . e oam o ow owom o s ow ow s 1200 KW
Plate Dissipation (Average) s e e e e e ... . 150 kW

Typical Plate-Pulsed Operation
With Rectangular Wave Shape inCathode-Drive Circuit

With duty factor of 0.01 and pulse duration of 25 microseconds

At 425 MH:z
Peak Positive-Pulse Plate-to-Grid Voltagef h 30000 35000 V
Peak Cathode-to-Grid Voltageh S 60 70V
Peak Plate Current. . . . i swa s o8 om@ s 810 400 A
Peak Cathode Current? . . . . . . . . . . . . 525 680 A
DC Plate Current. . . . . . . . . . . . . . . 3.l 4 A
DC Cathode Current9 . . . . . . . . . . . . . 5.2 6.8 A

DATA | RADIO CORPORATION OF AMERICA
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Peak Driver Power Output’ . . . . . . . ... 250 350 kW
Useful Peak Power Qutput. . . . . . . . . .. 5 8 MW
a

The specified maximum filament current isa maximum rating which should
not be exceeded, even momentarily, during operation of the tube. The
life of the tube can be conserved by operating the filament at the lowest
current which will enable the tube to provide the desired power output.
Because the filament when {perated near the maximum value usually pro-
vides emission in excess of any requirements within the tube ratings,
the filament current should be reduced toa value that will give adequate
but not excessive emission for any particular application. Good regu-
lation of the filament currentis, i1n general, economically advantageous
from the viewpoint of tube life

Measured between KLRF and KURF (See Terminal Diagram)

Measured directly across cooled element for the indicated typical flow.

a o

This pressure is related to the output-cavity pressurization when re-
quired to prevent corona or external flash-over.

®

With the gauge located in an area where the maximum pressure external
to the gauge is one atmosphere absolute.

-

The magnitude of any spike on the plate voltage pulse shouldnot exceed
its peak value by more than 10%, and the duration of any spike when
measured at the peak-value level shouldnot exceed 5% of the pulse duration.

Peak or average cathode current is the total of the peak or average plate
current and the peak or average rectified grid current. ulses may
not be coincident, hence they may not necessarily be added directly).

Preferably obtained from a cathode bias resistor.

e

The driver stage is required to supply tube losses, rf circuit losses,
and rf power added to the plate circuit. The driver stage should be
deslgneg to proyide an excess of power above the indicated value to take
care of variations in line voltage, in components, in initial tube
characteristics, and in tube characteristics during life

The following footnotes apply to the RC4 Transmitting Tube Operating
Considerations given at the front of this section.
k
m

See Electrical Considerations - Filament or Heater.
See Cooling Considerations - Forced-Air Cooling.

E]

See Cooling Considerations - Liquid Cooling.

°

See Classes of Service.

CHARACTERISTICS RANGE VALUES
Note Min Max

Filament Voltage. . . . s owomow | | 1.8 v
Input Strap-Resonant Frequency .. - 90 120 MHz
OQutput Strap-Resonant Frequency . . . . - 240 280 MHz
Direct Interelectrode Capacntances
Grid to plate . . . @ o ow @ w9 120 180 pF
Grid to cathode . . . . . . . ... . = 1250 1700  pF

Note I: With 1800 amperes through filament

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES,
ICE-279A AVAILABLE FROM:

Commercial Engineering

Electronic Components and Devices
Radio Corporation of America
Harrison, New Jersey

RADIO CORPORATION OF AMERICA DATA 2
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SIMPLIFIED DIMENSIONAL OUTLINE"

UpRER e\
INPUT TERMINALS — @)
ONTACT AREAS T SR
UPPER RF CATHODE ——| [ \«—LIFTING PLATE
TERMINAL |
/\)} ‘/—UPNSIG MOUNTING
= Lo s
— AREA
17000 1
MAX, TSy
e e : UPPER RF PLATE
S ek TERMINALS
m:m] ] nmz PLATE @1 [
~ :
3 o z4ooo
MAX. DIA.
Gt LOWER RF PLATE
IO TERMINALS
l \
] BT
LOWER RF GRID INPUT| |[LOWER, RF CATHODE TERMINAL T
TERMINAL CONTACT. ILAMENT TERMINAL (INNER)
AREAS — FILAMENT TERMINAL (OUTER)

LOWER MOUNTING
SURFACE
92CL— 10923ARI
DIMENSIONS IN INCHES

A detailed Dimensional Outline and associated Gauge Drawings are given
in the Technical Bulletin available upon request.

Electronic Components and Devices Harrison, N. J.
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Beam Power Tube

MATRIX-TYPE CATHODE CERMOLOX FORCED-AIR COOLED
1350 Watts CW Power Output at 600 MHz

For Use at Frequencies up to 1215 MHz as a Linear RF Power Amplifier

in Single-Sideband Suppressed-Carrier Service, as a Plate-Modulated RF

Power Amplifier in Class C Telephony Service, as an RF Power Amplifier

and Oscillator in Class C Telegraphy Service, and as an RF Power Amplifier

in Class C FM Telephony Service.

ELECTRICAL

Heater, for Matrix-Type Oxide-
Coated Unipotential Cathode®

5.5 typ \%

Voltage (AC or DC) . . . .o o v i ii i i 60 mex v

Current at 5.5'Volts ;s wom s g s s mog i sy swss 17,3 A

Minimum Heating Time . . . .. ................. ] minutes
Mu-Factor, Grid No.2 to Grid No.T . . . .. .. ....... 17

For plate volts = 2500, grid No.2 volts = 600,
and plate mA =600
Direct Interelectrode Capacitances

Grid No.ltoplate® . . .. ... ... 0.181 max pF
Grid No.1 to cathode & heater . . . .. .. ........ 42 pF
Plate to cathode & heater®:®. ... ............ 0.017 max pF
Grid No.ltogridNo.2 . . . ... ... ............ 55 pF
Grid No.2toplate. .. .................... 12 pF
Grid No.2 to cathode & heater® . .. ... ........ 1.4 max pF
MECHANICAL

Operating Position. . . .. ... .0 Any

Maximum Overall Length. . .. ... ... .. ... ... ... ...... 3.34in

Maximum Diameter. . . . ... .. 3.75in

Terminal Connections . . . ................ See Dimensional Outline

Radiator . . .. ... Integral part of tube

Weight (Approx.), « v o3 G oo o s s S Es Qe R IS IsRENEIREFEE 21b

THERMAL

Terminal Temperature . . ... .................. 250 max oC
Plate, grid No.2, grid No.1, cathode, and heater

Plate-Seal Temperature . . . .. ................. 250 max oC

See Dimensional Outline for temperature-measurenent points

Forced-Air Cooling®
Air Flow:
Through radiator - Adequate air flow to limit the plate-seal temperature to 250°C
should be delivered by a blower, such as Rotron® AXIMAX 2, KS-408 or equiva-
lent, through the radiator before and during the application of heater, plate,
grid-No.2, and grid-No.1 voltages, See graph, Typical Cooling Characteristics.
To Plate, Grid-No.2, Grid-No.1, Heater-Cathode, and Heater Terminals - A
sufficient quantity of air should be allowed to flow past each of these terminals
so that their temperature does not exceed the specified maximum value of 250°C.

RADIO CORPORATION OF AMERICA DATAL
Electronic Components and Devices Harrison, N. J. 9-67
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During Standby Operation - Cooling air is required to the Heater-Cathode and
Heater Terminals when only heater voltage is applied to the tube.

15uring Shutdown Operation - Air flow should continue for a few minutes after

e
all electrode power is removed.
TERMINAL DIAGRAM (Bottom View)
G1 - Grid-No.1-Terminal
Contact Surface
G9 - Grid-No.2-Terminal
Contact Surface
H - Heater-Terminal W
Contact Surface
H.K - Heater-& Cathode-Terminal
Contact Surface
P - Plate-Terminal
Contact Surface
LINEAR RF POWER AMPLIFIER, CLASS AB;f \
Single-Sideband Suppressed-Carrier Service -
Peak envelope conditions for a signal having
a minimum peak-to-average power ratio of 2
Maximum CCS Ratings, Absolute Values
Up to 1215 MHz
DC Plote Yoltage o s iy s v s swigyminssmesmyssns 3000 v
DC Grid-No.2 Voltage . . .................... 1000 v
Max.-Sigrial DC Plate Current . . .. ............. 1.0 A
Max.-Signal DC Grid-No.1 Current. . . . ........... 0.2 A
Max.-Signal Plate Input. . . . .. ...... ... .. .... 2500 w
Max.-Signal Grid-No.2 lnput. . ... .............. 50 w
Plate Dissipation 5 : ss.ops s samiismaiausnails 1500 W
Maximum Circuit Values
Grid-No.1 Circuit Resistance Under Any Condition
With-fixed biasi v o« wow v s s o o mm o nm o s o s w5 6 w65 me 5000
With fixed bias (in Class AB; operation) . ......... Not recommended
With cathode bias . . .. ..................... Not recommended (v
Grid-No.2 Circvit Impedance . . . . ... ............... See footnote g
Plate Circuit Impedance. . . .. .................... See footnote h
Typical CCS Class ABj “‘Single-Tone’’ Operation
Up to 60 MHz
DCPlate Yoltage v s mssmassmsssssmaaissaws 2250 2250 vV
DC Grid-No.2 Voltage « « « s vvssmsswpsamucnssms 700 70 V g
DC Grid-No.1 Voltage . ... ......ooviun... -50 500V
Zero-Signal DC Plate Current . . .. .. ............ 0.2 0.2 A
Zero-Signal DC Grid-No.2 Current. . . .. ........... 0 0 A
Effective RF Load Resistance. . . .. ............. 1100 1100
Max.-Signal DC Plate Current . ... .............. 0.9 1.0 A
Max.-Signal DC Grid-No.2 Current. . . .. ........... 0.045 0.045 A
Max.-Signal DC Grid-No.1 Current. . . .. ........... 0 0 A
Max.-Signal Peak RF Grid-No.1 Voltage. . . . ... ..... 50 50 VvV =
Max.-Signal Driving Power (Approx.). . ... ......... 0 0w
Max.-Signal Power Output (Approx.) . .. ........... 1000 1250 W
R

DATA 1| RADIO CORPORATION OF AMERICA
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PLATE-MODULATED RF POWER AMP.-Class C Telephonyf
Carrier conditions per tube for use with max. modulation factor of 1.0
Maximum CCS Ratings, Absolute Values

Up to 1215 MHz

DC Plate Voltage - « o« s v s o ow s s s wos s ameow s s s 2500 v
DC Grid-No.2 Voltage . .. ................... 1000 v
DC Grid-No.1 Voltage . .. ................... -300 v
DC Plate Current . . ... ... 0.85 A
DC Giid:No.1Cusrent. . . . ssavsimssmasrieismes 0.2 A
Plate IoDoY s o vepnsumssmns mmosimss@nssmmes 1700 w
Grid-No.2 Input . . .. ... 35 w
Plate Dissipation . . . ... ..t 1000 W
Maximum Circuit Value

Grid-No. 1-Circuit Resistance

Undet: sifiy ¢ondition; v s ssssmssweasmeswus sasamess 5000 Q

Typical CCS Operation
In a Grid-Drive Circuit at 600 MHz
DC Pldte Voltdge s s vz wasmussmosmoss@ssosis 2500 2500 VvV
DC Grid-No.2 Yoltage « o ss s s 5@ s 5w ss s now o s ¢ 500 500 Vv
DC Grid-No.1 Voltage : s :smcsnmismismusswass -75 75 0V
DCPlate Current . . . .. ..t 0.9 1.0 A
DC Grid-No.2 Current . . .................... 0.02 0.02 A
DC Grid-No.1 Current (Approx.) . . .. ............ 0.07 0.07 A
Output Circuit Efficiency (Approx.) .. ........... 90 90 %
Driver Power Qutput (Approx.). . .. ............. 70 75 W
Useful Power Output (Approx.). .. .............. 1050 1350 W
Maximum Circuit Value

Grid-No. 1-Circuit Resistance

Under any condition. . . .. ... ...ttt 5000 Q

RF POWER AMPLIFIER & OSC. - Class C Telegraphyf
and
RF POWER AMPLIFIER - Class C FM Telephonyf
Maximum CCS Ratings, Absolute Values
Up to 1215 MHz

DC Plote Voltage: i sz ssswscwvinmrsmeasnzens 3000 v
DC Grid-No,2 Voltage . . . .. ................. 1000 v
DC Grid-No.1 Voltage . . . ................ ... -300 ¥
DC Plate Current . . . ...t 1.0 A
DC Grid-No.1 Current. . . .. .. ... ... 0.2 A
Pla Input -5 nevmssmsammesmeraasmpnmus 2500 w
GETNOZ IABOE 5 5 5 6 5 5 0 0 % oo 0 i s o w i w000 3 50 w
Plate Dissipation . . ... ... ... 1500 w

RADIO CORPORATION OF AMERICA Balal
Electronic Components and Devices Harrison, N. J. 9-67



4618

Typical CCS Operation
In a Grid-Drive Circuit at 600 MHz

PC Plote Voltage . . .. ; iss s @a i pss@us g ey wney 1800 2000 V
DC Grid-No.2 Voltoge « wu s m  vsws s s s s vwmin s 500 500 V
DE Grid-MNo.1 Yoltuge. - <« vxvvvmmvm o vmosmuns -75 75V
DC Plate Current . . . . oo 0.75 0.83 A
DC Grid-No.2Current . ... ......c00:50css0¢5 0.015 0.015 A
DC Grid-No.1 Current (Approx.) - -« - <« oo v v oo 0.04 0.04 A
Driver Power Qutput (Approx.). .. .......... ... 50 55 W
Useful Power Output (Approx.). . . ... ... .oovvn 650 800 W
Characteristics Range Values
Note  Min Max
1. Heater Current. - - -« c v v v v v oo 1 16.3 18.2 A
2. Direct Interelectrode Capacitances
Grid No.ltoplate. . . ............. 2 - 0.181 pF
Grid No.1 to cathode & heater. .. ..... - 37 46 pF
Plate to cathode & heater. . . .. ... ... 2.3 - 0.017 pF
Grid No.1togrid No.2. . .. ......... - 46 62 pF
Grid No.2to plate. . . . ............ - 9.9 13.1  pF
Grid No.2 to cathode & heater. . ... ... 3 - 1.4 pF
3. Mu-Factor, Grid No.2 to Grid No.1. . . . . .. 14 8 24
4. Cutoff Grid-No.1 Voltage . . . .......... 1,5 - -140 v
5. Grid-No.2Current. . .. .............. 1,6 -28 12 mA
6. Useful Power Qutput. ... ............ 1,7 1000 - w
7. Low-Frequency Vibration. . ........... 18 - 500 mv
8. High-Frequency Vibration. . ... ........ 5 (See Note 9)

Note 1: With 5.5 volts ac on heater.

Note 2: With external flat metal shield having diameter of 8", at center hole
approximately 3" in diameter provided with spring fingers that connect the
shield to grid-No.2 terminal. Shield is located in plane of grid-No.2 terminal
perpendicular to the tube axis.

Note 3: With external flat metal shield having diameter of 8'', and center hole
approximately 2-3/8'" in diameter provided with spring fingers that connect the
shield to grid-No.1 terminal. Shield is located in plane of grid-No.1 terminal
perpendicular to the tube axis.

Note 4: With de plate voltage of 2500 volts, de grid-No.2 voltage of 600 volts,
and dc grid-No.1 voltage adjusted to give a plate current of 0.6 ampere.
Note 5: Withdc plate voltage of 3000 volts, dc grid-No.2 voltage of 1000 volts,
and de grid-No.1 voltage adjusted to give a plate current of 20 mA.

Note 6: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 500 volts,
and de grid-No.1 voltage adjusted to give a plate current of 0.6 ampere.

Note 7: In a CW cathode-driven amplifier circuit at 600 MHz and for conditions:
dc plate voltage at 2500 volts, de grid-No.2 voltage of 700 volts, and de grid-
No.1 voltage adjusted to give a plate current of 1.0 ampere.

Note 8: As specified in MIL-E-IE Test Method 1031, and with plate voltage of
450 volts, grid-No.2 voltage of 300 volts, grid-No.1 voltage varied to give a
plate current of 10 mA, and plate load resistor of 2000 ohms.

Note 9: As specified in MIL-E-IE Test Method 1031.

DATA 2
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With external metal shield having diameter of 8'', and center hole approximately 3" in
diameter provided with spring fingers that connect the shield to grid-No.2 terminal.
Shield is located in plane of grid-No.2 terminal perpendicular to the tube axis.

b With external flat metal shield having diameter of 8'’, and center hole approximately
2-3/8"" in diameter provided with spring fingers that connect the shield to grid-No.1l
terminal. Shield is located in plane of grid-No.1 terminal perpendicular to the tube axis.
Rotron Mfg. Co., Inc., Woodstock, N. Y.

The following footnotes apply to the RCA Transmitting Operation Considerations given

o

a

at front of this section.

4 See Electrical Considerations — Filament or Heater.

€ See Cooling Considerations — Forced-Air Cooling.

f See Classes of Service.

: See Electrical Considerations - Grid-No.2 Voltage Supply.

See Electrical Considerations - Plate Voltage Supply.

RADIO CORPORATION OF AMERICA DATA3
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DIMENSIONAL OUTLINE

P
PLATE TERMINAL 372 £03 DIA.
GONTACT SURFACE
2210 M /AR coou-:o RADIATOR

SI&Z

G2

GRID-No.2 TERMINAL r

CONTACT SURFACE es’o f

3010 MIN. DIA. i 219 | 324

NOTES |8 2 - $04/393
ai SSS\17777772 —+ 208

GRID-No.| TERMINAL 07

CONTACT SURFACE ]

2307 MIN. DIA. 105-H

NOTES S 2 MIN. |
\__.250 Mmiq - - ad
= I '

_—" 200 L——J 115
MIN. REFERENCE | MIN. ‘37

H-K
HEATER-CATHODE

TERMINAL CONTACT LINE +03
SURFACE 135 200
1.710 MIN DIA. MIN. +025
NOTES | & 2
MA7x2_5mA, HEATER TERMINAL

' STIPPLED REGION NOTE 3 NOTES 182 CONTACT SURFACE

82 CERAMIC INSULATOR
* TERMINAL TEMPERATURE
MEASUREMENT POINT
92CL-12603V

DIMENSIONS IN INCHES

Note 1: Concentricity between the various diameters is such that the tube will
enter a gauge having suitably spaced concentric apertures and posts of the
following diameters:

a. Radiator Band - 3.7805

b. Plate Terminal - 3.2605

c. Grid-No.2 Terminal - 3.0605

d. Grid-No.1 Terminal - 2.3375

e. Heater-Cathode Terminal - 1.7445

f. Heater Terminal - 0.6945
Note 2: The diameter of the terminal is held to the indicated value only over
the contact surface length. The contact surface length of the heater-cathode

and grid-No.1 terminals extends from the edge of its terminal to the plane
coincident with the edge of the adjacent larger terminal.

Note 3: Keep all stippled regions clear. Do not allow contacts or circuit
components to protrude into these annular volumes. Diameters of stippled
areas above air-cooled radiator, plate terminal contact surface, and grid-No.2
terminal contact surface shall not be greater than is associated diameter.
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™

e

.820

PREFERRED MOUNTING ARRANGEMENTI

N, R———

— | ___ e 3.425 DIA.

Tﬁwmmm
3.210 DIA.

370

| XX
AN
[ {
EST
SEE T \NJ 2.505 DIA.
ENLARGEMEN ' 1.912 DIA.
SEE DETAIL

«——.025 WIDE x .500 DEEP
(8 SLOTS EQ. SP)
—»‘ r—.ns DIA.

o
= N
.062 R.
ENLARGEMENT
594 DIA.

.500 DIA.
DETAIL 92Cs-12602

Only the fixed method of mounting is recommended. The fixed method offers simpler
design and construction with resulting lower cost. It especially simplifies the associ-
ated hollow-cylinder cavity construction, if used. On the other hand, it requires greater
finger stock accommodation. As used here, accommodation is defined as the amount of
flexing required by the fingers of the finger contact strip to accept tubes at all the ex-
tremes of hanical variation. A dation, which must be provided for in the fixed
method, is determined from the Dimensional Outline and its associated notes. It may be
calculated as the difference between the minimum terminal diameter on the Dimensional
Outline (maximum finger opening) and the associated concentricity gauge aperture open—
ing in the appropriate note (minimum finger opening).
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Typical Constant-Current Characteristics
With Grid-No.2 Volts =500

A HH HH H
FHHE£=5.5 VOLTS 7 T
H GRID-N22 VOLTS = 500 -
Ip=PLATE AMPERES
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w
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* & Ty 7 3
GRID-N2| VOLTS
92CM-9744
DATA 4
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Typical Constant-Current Characteristics
With Grid-No.2 Volts =700
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Typical Cooling Characteristics

T T IT T I T I T T I T I T I IIT
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Tuning Characteristics

Electronic Components and Devices

Harrison, N. J.
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Tuning Characteristics
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Beam Power Tube

CERMOLOX 17 kW Pulsed RF Output
Matrix Cathode Full Input to 1215 MHz
Forced-Air Cooled UHF Pulsed RF Amplifier

For Use In Airborne, Shipboard, Mobile,
Stationary Equipment

ELECTRICAL

Heater ¢
Type oo« ne s Matrix, Oxide Coated Unipotential Cathode
Violtage Caciortde) «wws viswiww s e me cwsms s 6.3 V
Cutrehit 886,83V ¢ s izt s msimmedw Swme 3.2 A
Minimum: heatmg time oo s s s 0o w o s s @@ o ms s 60 s

MAXIMUM RATINGS, Absolute- Mammum Values

For frequencies up to 1215MHz and for a maximum ““‘ON’* time
as specified in any 1000-microsecond interval.

Peak Positive-Pulse Plate Voltage ...... . . 7000 A%
DC Plate Vollage « v sswsvsssn@nss § & 4000 \'%
DC or Peak Posmve-Pulse

Grid=-No. 2 Voltage « e « v e v e t o 00 oo voene 1000 \"
Negative Pulse Grid-No. 1 Voltage. . . ... ... 200 A%
DC Plate Current During Pulse

With 5-microsecond *“ON’’ time « « oo oo o s s 6 A
DC Plate Current

With 5-microsecond “*ON"’ time .. ..00 v 0.050 A
Plate Dissipation (Average). « « « « ¢« v v v v v v o« 125 W
Useful Peak Power Output

With 5-microsecond ““ON’’ time . ... 44 .. 17000 w
MECHANICAL
Operating Position « v v s vt v vt e vn s oneetaeanns Any
Weight (ADproxs) i ceoseoas s soswnse v 2 oz (0.06 kg)
THERMALP
Seal Temperature « . . « « o « v « & P EmmE s . 250 max. 9%
RadiatorCore «ceoscwssvwoos o5 emmoss 250 max. 9c

9See Electrical Considerations-Filament or Heater, under RCA
Transmitting Tube Operating Considerations given at front of
this section.
See Dimensional Outline for temperature measurement points.
€Keep all stippled regions clear. Do not allow contacts or cir-
cuit components to protrude into these annular regions.

Detailed performance and application information is available
through your RCA Sales Office, Distributor, or write to RCA
Commercial Engineering, Harrison, N.J. 07029.

m@m Electronic DATA
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DIMENSIONAL OUTLINE

RADIATIOR

PLATE
TERMINAL
GRID No.2
TERMINAL
¢
T
Yoy !
W=
—p T R
GRID No. | Y S l
TERMINAL ¥

HEATER-CATHOD
TERMINAL

E

—F O®ELECTRODE SEAL=
HEATER TERMINAL TEMPERATURE
— fe—— @ MEASUREMENT
POINT
T
CERAMIC FOOTNOTE(c) 92LM-2529V
DI- DI-
MEN- MEN-
SION | INCHES |MILLIMETERS||SION | INCHES [MILLIMETERS
A Dia.[1.250 +£.015| 31.75 +.38 ||M 0.035 Min.| 0.89  Min.
B Dia.|1.100 £.015| 27.94 £.38 ||N 1.335 £.045 33.91 *1.14
C Dia.[1.000 £.015[ 25.40 .38 ||P 1.230 +.030( 31.22 .76
D Dia.[0.750 +.015{ 19.05 .38 ||R 0.370 +.020| 9.40 £.50
. +.017 t+.43 [|S 0.175 +.015 4.45 £.38
E Dia.|0.500 12.70
=.020 =50 [|T 0.025 +.025| 0.64 *.63
F Dia.[0.250 + 010| 6.35 +.25 U 0.200  Min.| 5.08  Min.
G Dia.[0.070 Max.| 1.78 Max.||V 0.060 Min.| 1.52  Min.
H 0.054 Min.| 1.37 Min. ||W 0.090 Min.| 2.20  Min.
J 2.080 £.050| 52.8 t1.2 |[|X 0.120 Min.| 3.05 Min.
K 0.050 Min. | 1.27  Min. ||Y 0.095 Min.| 2.41  Min.
Electronic DATA
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Beam Power Tube

\ FORCED-AIR COOLED UHF GRID-DRIVE OPERATION
INTEGRAL RADIATOR 300 WATTS UHF TV OUTPUT AT 890 Mc
MATRIX-TYPE CATHODE 410 WATTS PEP OUTPUT AT 30 Mc

DISTRIBUTED AMPLIFIER SERVICE TO 500 Mc

For Use as an RF Power Amplifier inTelevision and Single-
Sideband Suppressed-Carrier Service and as a Broadband
UHF Amplifier in Mobile and Stationary Equipment.

Electrical:
Unipotential Cathode, Matrix-Typeb:

Voltage (ACor DC) v « v v v v v v v o 6.3 volts

Current at heater volts = 6.3 . . . . . 3.5 amp

Minimum heating time . .« . . .« « . . . . 60 sec

Mu-Factor, Grid No.2 to Grid No.l for
plate volts = 450, grid-No.2 volts =
\ 325 and plate amperes = 1.2 . . . . .. 12
Direct Interelectrode Capacitances

Erid No-Lto platé < « s s « 55 & » & @ 0.062 max. pf

Grid No.l to cathode « « ¢ « ¢« ¢ « o o . 20 pf

Plate to cathode . « « « v v ¢ ¢ v o o . 6.2 max. pf

Grid No.1 to grid No.2 . . « « . & « &« & 19 pf

Grid No.2 to plate e « s « & o s & & @ & o) pf

Grid No.2 to cathode » « « w w s o w w « 590 max pf

Mechanical:

Opsrating PoSITio « w s v ¢« @ @ &8 ¢« @ & ¢ % @ & s s @ = Any
Maximum Overall Length . « . ¢« « o v v 0 v v 0 o v v 2.19"7
Maximum Diameter « « v v« « ¢ « ¢ ¢ ¢ ¢« o v v v o« . 2.262"
Weight (Approxe) « ¢ w « o o o w o v w2 = oo = = 4.5 oz
Redistor: e « v w o o = o v @ 2 5 o Integral part of tube
Terminal Connections (See Dimensional Outline):

Gq - Grid-No. 1~ G H-K — Heater— &
Terminal Cathode—
Contact (RAD'ATOR) Terminal

P Surface Contact
Gy = Grid-No. 2- Surface
- Terminal G G P-Plate-
| 2
Contact ‘ —K Terminal
Surface (MOUNTING Contact
H-Heater— X3 FLANGE) Surface
Terminal H E_KCYLNDER
Contact  (CENTER PIN) g, \PASE CYLINDER)
™ Surface
Thermal:
Terminal Temperature (Plate, grid No.2,
grid No.1, cathode-heater, and heater) . . . 250 max. oc
Plate-Core Temperature « « « « « « « « « « « 250 max. o
Air Flowe: o )
A Through radiator — Adequate air flowto limit the radi-
ator core temperature to 250° C should be delivered py a
blower through the radiator before and during the applica-
tion of plate, grid-No.2, and grid-No.1l voltages.
RADIO CORPORATION OF AMERICA DATA |
Electronic Components and Devices Harrison, N. J. 4-65
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To Plate, Grid-No.2, Grid-No.1, Cathode, and Heater Termi-
nals — A sufficient quantity of air should be directed at
the heater terminal and allowed to flow past each of these
terminals so that their temperature does not exceed the
speci fied maximum value of 250° C.

During Standby Operation — Cooling air is required when
heater voltage is applied to the tube.
During Shutdown Operation — Air flow should continue for a

few minutes after all electrode power is removed.

RF POWER AMPLIFIER — Class B Television Serviced

Synchronizing-level conditions per
tube unless otherwise specified

Maximum CCS Ratings, Adbsolute-Maximum Values:

DC Plate Voltage « «w « s « o @ & « w w - 2200 volts
DC Grid-No.2 Voltage « « = « « o & o « « - 400 volts
DC Plate CUFFERTt s @ s 5 ¢ 3 @ & & @ & @ & VS ma
DC Grid-No.1 Current « « « « ¢ « « & « « 100 ma
Grid-=Ne=2 Inpite ¢ « « © s « @ « « @ « = 8 watts
Plate Dissipation. « « « « « « « « « « « « 400 watts

Typical CCS Operation in Grid-Drive Circuit:
For frequency of 8go Mc and Bandwidth of 8.5 Mc

DC Plate Voltage « « « . . s g mms §om 2000 volts
DC Grid-No.2 Voltage « « « « v v ¢« = « « 400 volts
DC Grid-No.1 Voltage « « « « « « o o « « =55 volts
DC Plate Current:
Synchronizing level. . . . . YR 350 ma
Pedestal level . . . . . TEEEERE 260 ma
DC Grid-No.2 Current
Synchronizing level. . . . . . .« . . . 1.3 ma
Pedestal level 1 ma

DC Grid-No.1 Current:
Synchronizing level. . . « .« v o o o 0 ma
Pedestal level 0 ma
Driver Power Output:

Synchronizing level. . . . . . . . . .. 30 watts

Pedestal level . . . . . .« o o o o o . 17 watts
Output Circuit Efficiency. « « « « « « « & 80 %
Useful. Power Output:

Synchronizing level. « . « « « v v o & & 300 watts

Pedestal level . . . . . « o v o o v o 170 watts

LINEAR RF POWER AMPLIFIERY
Single-Sideband Suppressed-Carrier Service

Peak envelope conditions for a signal having
a minimum peak-to-average power ratio of 2

Maximum CCS Ratings, dbsolute-Maximum Values:

DC Plate Voltage « « « v v @ & ¢ v v o o 2200 volts
DC Grid-No.2 Voltage « « « « v « o v o « . 400 volts
DC Grid-No.1 Voltage « « « « « « o « « « « -100 volts

W/

Electronic Components and Devices Harrison, N. J.
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DC Plate Current at Peak of Envnlope e 4502 ma
DC Grid-No.1 Current . . . . 5 i e w 100 ma
Erid=No.2 J60tts s s w « s s ® s 95 & 5 & 8 watts
Plate Dissipation. « « s « 5 s 3 o5 = s = 400 watts

Maximum Circuit Values:

Grid-No.1 Circuit Resistance « « . . . . . 30000 ohms
Grid-No.2-Circuit Impedance. « « « « « « « « « « . See Note ©
Plate-Circuit Impedance. « « « « « « = v« « . . . See Note f

Typical CCS Operation with "Two-Tone Modulation"

At 30 Mc

DC Plate Voltage « « v « « = v v « « « . . 2000 volts
DC Grid-No.2 Voltage + s = o « s s s & s 400 volts
DC Grid-No.1 Voltage « « « s s « & = 5 = = -44 volts
Zero-Signal DC Plate Current . . . . . . . 100 ma
Effective RF Load Resistance . . = B 3200 ohms
DC Plate Current at Peak oftnvc—Wore S8 335 ma
Average DC Plate Current « « « o « « « « . 250 ma
DC Grid-No.2 Current at Peak ot Envp\opc % e 20 ma
Average DC Grid-No.2 Current « « « « « o . 13 ma
DC Grid-No.1 Current « « v « « o« « 0 ma
Peak-of-Envelope Driver Power Qutput ~Aopro><) 0.3 watt
Qutput-Circuit Efficiency (Approx.) 92 %
Distortion Products Level:

Thirdiorder. « « « « « = @ s @ @ = & & @ 30 db

Fifth order. « « v o« « « « « o « « « « 34
Useful Power Output (Approx.):

AYBTEgE. w s v % o & 5 s & £ § 4 ¥ & & & 205 watts
Peak of envelope v « « v v v v v o o .. 410 watts
¥ The maximum rating for a :ugna] havung a minimum peak— to-average power

ratio less than 2, such as is obtained in "Single-Tone" operation, is
300 ma. During short periods of circuit adjustment under "Single-
Tone" conditions, the average plate current may be as high as 450 ma.

The following footnotes apply to the RCA Transmitting Tube Operating Con-
siderations given at front of this section.

See Electrical Considerations—Filament or Heater

See Cooling Considerations—Forced-Air Cooling

See Classes of Service

See Flectrical Considerations—Grid—-No.2 Vol tage Supply

See Flectrical Considerations—Plate Voltage Supply

“ o a oo

Electronic Components and Devices Harrison, N. J. 4-65
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DIMENSIONAL OUTLINE

PLATE TERMINAL CONTACT

I SURFACE (RADIATOR) A4
¥ |
Q—>
‘ |
B
| PLATE CORE
A | TEMPERATURE
— MEASUREMENT POINT
NOTE 4 D g
[o} B - MESH RING
—H T AE
v Pl Yy
F 6 iy — T F=x L_ 5 P
y 1y | ‘f AB o |
& i I - i
! -~ |—aAA \
REFERENCE LINE | L.ADJ: | W
[ | CATHODE-HEATER
«— pC—> FLANGE TERMINAL
CONTACT SURFACE
(NOTE If)
T (4 FLANGE
r HOLES)
‘ _—U(PIN CIRCLE)
R X (I PIN)
i
GRID No.2
Z (4 RECESSES
¥ (3 PINS) —= )
GRID No.!
~—W (I PIN)
HEATER
SV (FLANGE HOLE
Enote 3 CIRCLE) ~
EEf ceramic
92CS-12502
DIMENSIONS IN INCHES
A - 2,19 max. M - 0.500 % 0.010 W - 0.081 % 0,002 dia.
B - 1.660 + 0,060 Note 1d Note 2b
C - 0.610 + 0.040 N - 0.300 max. X - 0.081 % 0.002 dia.
D - 2.262 max. dia. P - 0.200 max. Note 2c W
E - 0.710 min. Q - 1.625 0,015 dia. Y = 0,126 + 0.002 dia.
F = 0.470 max. Note 1le Note 2a
G - 0.355 max. R - 0.885 max. Z - 0,245 min. dia.
H - 0.065 max. S - u5% ¢ 5° AA - 0.200 min.
J - 0.024 max. T -0.175 4+ 0.005 dia. AB = 0.325 min.
K - 1.435 max. dia U - 0.939 dia. AC - Note 1b
Note 1a V - 2,000 dia. AD - Note 1c
L - 0.400 min. dia AE - 0.085 max.
W
DATA 2 RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.
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Note I: Concentricity between the various diameters on the
major tube axis is such that the tube will enter a gauge
having suitably spaced concentric apertures and posts of
the following diameters:

(a) Base seat—1.500

(b) Flared flange of cathode-heatercylinder terminal—
0.680

(c) Cathode-heater cylinder terminal (1D)—0.400

(d) Cathode-heater cylinder terminal (0D)—0.525
(e) Radiator—1.660

(f) Cathode-heater flange terminal contact surface—

1.760
Note 2: Concentricity of the base pins is such that the
tube will enter the gauge inNote | having suitably spaced

apertures of the following diameters:

(a) Grid-=No.! pins—0. 1450

(b) Heater pin—0.0830 (.123 Dia x 82° CSK.)

(c) Grid-No.2 pins—0.0930
Note 3: Keep all stippled regions clear. Do not allow
contacts or circuit components to protrude into these
annular regions.
Note 4: RF gasket, such as METEX* No.A2733
x

, Oor equivalent.

Metex Electronics Corp., Walnut Ave., Clark, N.J.

TYPICAL
OUTPUT CAVITY TUNING CHARACTERISTICS
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TYPICAL COOLING CHARACTERISTICS

INCOMING AIR TEMPERATURE—24°C i DIRECTION OF A'F; FEOW H W
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TYPICAL CHARACTERISTICS

HEATER VOLTS=6.3
GRID No2 VOLTS =400
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TYPICAL PLATE CHARACTERISTICS
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Beam Power Tube

CERMOLOX  Matrix Cathode 13kV, 30 Amp.
Ruggedized Pulse Modulator Conduction Cooled

ELECTRICAL
Heater® for Matrix Type, Oxide-Coated
Unipotential Cathode:

Voltage taciorde)e v v v v s s ws s s s sww vs 5.5 v

Cumrent at 5.5 voltSa s s s s v v e v v wmon oas 173 A

Minimum hesating time s vwvvssswms 900 180 s
Mu-Factor, grid No. 1 to grid No. 2. v ¢ ¢ v v v v« 16
MAXIMUM RATINGS, Absolute-Maximum Values
DC Plats VOltage « « ww s ss i o & & 55 & 5 5 6% & 13 kV
Instantaneous Peak Plate Voltage . ... ..... 174 kV

(Pulse duration < 0.1s)
DC Peak

Pulsed-Grid-No. 2

VOIEaES:: o 60 s o o vo i 0o wioimimio RN [5 1000 v
DO Grid-No. 1 Voltage:m: s s awaws s s oo we e -300 v
Peak Positive-Pulse

Grid-No. 1 Voltage « v v v v v v v v v v e an 100 v
Peak Plate Current « « « ¢ o« o o . o5 S « ¢ B80° A
DO Plate/ CuEfemt) & & 53 o s o oism s aiemmeioie s 1.5 A
Plate Dissipation (Average) « . « oo o oo vs . 15 kW
MECHANICAL
Operating Position . ...... o e SR Y Any
Weight (APProx.): s ss s simoes sw s i s 1-1/2 1b (0.68 kg)
THERMAL P
Terminal Temperature (All Terminals). . . . . . . .250 Max. °C

9See Electrical Considerations—Filament or Heater, under RCA
Transmitting Tube Operating Considerations given at front of
this section.

See dimensional outline for temperature measurement points.

c . . .
Keep all stippled regions clear. Do not allow contacts or cir-
cuit components to protrude into these annular volumes.

Detailed performance and application information is available
through your RCA Sales Office, Distributor, or write to RCA
Commercial Engineering, Harrison, N.J. 07029.
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DIMENSIONAL OUTLINE

PLATE
TERMINAL
CONTACT
SURFACE

GRID-No. |
TERMINAL
CONTACT
SURFACE

HEATER- CATHODE

J H A
L]
—K
i LR )
0 _8__ M N
} y il 4
[
~—E o TEMPERATURE
l—p MEASUREMENT
POINT

TERMINAL HEATER TERMINAL
CONTACT SURFACE CONTACT SURFACE
CERAMIC [ZT2 FOOTNOTE(c) 92LM-1040V
DIMENSION INCHES MILLIMETERS

A 3.31 Max. 84.1 Max.

B Dia. 3.020 £.010 76.71 £ .25

C Dia. 2.317 £.010 58.85 + .25

D Dia. 1.717 £.007 43.61 + .18

E Dia. 0.713 +£.012 18.11 = .30

F Dia. 2.265 +.003 57.53 £ .08

G 0.725 Min. 18.42 Min.

H 2.780 1.040 70.61 +1.02

J 2.185 +.030 55.50 £ .76

K 0.200 +.025 5.08 + .64

M 0.370 £.030 9.40 £ .76

N 0.460 £.030 11.68 + .64

P Dia. 0.755 £.010 19.18 + .25

Electronic DATA
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Beam Power Tube

7\ CERMOLOX® INTEGRAL LOUVERED-FIN RADIATOR
THORIATED-TUNGSTEN MESH F1LAMENT FORCED-AIR COOLED

For Single-Sideband Service in Stationary and Portable Equipment.
Rated as aLinear RF Power Amplifier in Class AB; Suppressed
Carrier Service. Also Useful as AF Amplifier or Modulator

RF Power Amplifier and Oscillator inClass-C Telephony and
Telegraphy and Other Special Services.

A
ELECTRICAL
Filamentary Cathode, Thoriated-Tungsten Mesh Type
Voltage fac or de)® . . v v ... .. BB tORTE typ ¥
oitag B 5.0 max V
125 A
M
300 A
i B 53 0.005 Q
Minimum heating time . . 15 s
Mu-Factor, Grid No.2 to erd No | for p|ate
volts = 2000, grid-No.2 volts = 1375, and dc
plate amperes = 9. . ; 10
Direct Interelectrodg Capamtances
Grid No.l to plate®. wow v e e 0.60 max pF
Gri 1 filaments « + « v « & 60 pF
0.11 max pF
65 pF
. 13 pF
3.3 max pF
MECHANICAL
Operating Position . . . . . .+« . JVertical, either end up
Maximum Overall Length . . . . . . . . .. 5.65 in
Maximum Diameter . « & « w « = » « wow @ W 6. 17 in
Terminal Connections . . . . . . . . See Dimensional Outline
adiator . . S WM e R e Integral part of tube
Weight (Approx ) W W om R E KW «wm VG 1B
THERMAL
Terminal Temperature . . . . . . ¢ wl & 5 5 250 max °C

PWatP gridNo.2, gridNo.1,
athodefilament and filament
/ "Iate Core Temperature . . . . . . . .o 250 max °C
See Dimensional Outline for temperature-measurement points
Forced-Air Coolingf
Air Flow
Through Radiator Adequate air flow to limit the plate-core
temperature should be delivered by a blower through
’\‘tbﬁ radiator before and during the application of T'\Tame'mt
plate, grid-No.2, and grid-No.1 voltages.

o

@ RADIO CORPORATION OF AMERICA DATA |
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Air Flow (Cont'd)

To Plate, Grid- No 2, Grid-No.1, Cathode Filament, andFtlament
Terminals — A suffici y of I ve
to flow oast e

does not exc

During Standby Operation — Cooli
filament voltage is applied

During Shutdown Operation — Air f 2 fe
minutes after all electrode powe
TERMINAL DIAGRAM (Bottom View)
- 5 g
G1 - Grid-No.1-Terminal Contact
39— nal Cont
Bl t-Terminal Contact
KF- —Fi] f1r’\‘f,ﬂt—TPr'miﬂ?1
Sur face
P rminal
LINEAR RF POWER AMPLIFIERY
SINGLE-SIDERAND SUPPRESSED-CARRIER SERVICE
Peak envelope conditions for a signal having
a minimum peak-to-average power ratio of 2
Maximum CCS Ratings, Absolute-Maximum Values
DC Plate Yoltage « s+ 5 o » s & @ @ w & # TELE 7500 v
DC Grid-No.2 Voltage . . + « « « v v v v v v v o 1650 Vv
DC Grid-No.| Voltage . . . o y a e & W =750 Vv
DC Plate Current at Peak of Envelope S R 4.0 A
DC Grid-No.!| Current . . . TEREERE. 500 mA
Grid-No.2 Inputh . . . . . S P R B WA W E e : 150 W
Plate Dissipation: « « & » s & ¢ @ #» @ @ & % & @ @ 10 kW
Maximum Circuit Values y
Grid-No.|-Circuit Resistance (Under any Condition) &
Fixed bw,. - o w ow ow_w ow e w s 5 5000 Q
F 1 n 'f;s: ;:; ::‘—"’:"r' s 5 o8 oo ow 29;000 8
Catho BlaS s w e mm & 6 3 5 8 ® Not recommended
Grid-No.2 Circuit Impedance. . . . . . . . . . .See footnotetI
Plate Circuit Impedance. . . . . . . . . . . . .See footnotel
Typical Class AB| CCS Operation with "Two-Tone" Modulation \
In a grid-drive circuit, at 30 Mc/s
DC Plate Voltage . . . . . . « « « « « « « « . . 7000 v
DC Grid-No.2 Voltage . . . . . . . . « . . . . . 1500 v
DC Grid-No.| Voltage . . . s oxowwmwwm o w s =200 v
Zero-Signal DC Plate Current .o BT R G 0.5 A
Effective RF Load Resistance . . W o w5 o« 1200 Q
DC Plate Current at Peak of Envelope TR R 3 Py
Average DC Plate Current . . wowrowow 12 1B A
DC Grid-No.2 Current at Peak of Envelope o owow s el A
Soee—
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Average DC Grid-No.2 Current . . o »x 007 A
Peak-Envelope Driver Power Qutput (Approx ) . See footnoted
PN Qutput Circuit Efficiency (Approx.). . . . . . . . 90 %

Useful Power Output (Approx )
i . ... 5000 W
10 kW

LINEAR RF POWER AMPLIFIERT
AM TELEPHONY SERVICE
PN Carrier conditions for use with amaximum modulation factor of 1

Maximum CCS Ratings, Absolute-