
RCA TUBE 
HANDBOOK 
HB-3 

TRANSMITTING 
T!!RE 

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 farther Technical Information, write to 

Commercial Engineering, Tube Division, 
Radio Corporation oi' America, I~arrison, N. .l. 
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RCA POWER TUBE GUIDE 

VACUUM-POWER-TUBE SERVICE 

TYPICAL 
OPERATION 

RCA TYPE 
POWER OUTPUT 
APPROX. WATTS 

Class A Amplifiers, AF 

0.6 5556 
3.8 SOIA 
3.9 2E24 
30 845 

Class A81 Ampl ifiers, AFb 

158 807 
158 1625 
228 6146 
22a 6146W 
22a 6159 
22a 6159W 
22a 6883 
22a 8032 
- 7870 
- 7801 
408 2E26 
44 8298 
568 807 
568 1625 
8G 6816 
80 6884 
80 7457 
80 7842 
80 7843 
80 7844 
80 8596 
828 6146 
828 6146A 
828 6146W 
828 6159 
82a 6159W 
82a 6883 
828 8032 
968 61466/8298A 
96e 61596 
96e 68838/8032A/ 

8552 
- 8165/4-65A 
115 845 
190° 7271 
300 82a 
- 6155 
380° 813 
410° 7094 

4-125A/4D21 

TYPICAL 
OPERATION 

RCA TYPE POWER OUTPUT 
APPROX. WATTS 

- 4E27A/5-1256 
580 7034/4X150A 
590 7203/4CX250B 
590 7204/4CX250F 
- 6156 
- 4-250A/5D22 
- 8438/4-400A 
800 8167/4CX300A 
1600 7650 
- 8166/4-I000A 
- 8168/4CXIOOOA 
- 8239/3X3000F1 
- 8170/4CX5000A 
31,900 8171/4CXIOOOOD 
57,000 8281/4CX15000A 

Class AB2 Amp ifiers, AFb

40~ 6524 
40° 6850 
42° 2E24 
42~ 2E26 
42° 815 
72 1624 
80° 807 
80° 1625 
90° 6146 
90~ 6146A 
90° 6146W 
90° 6159 
90~ 6159W 
90~ 6883 
90° 8032 
110° 6146B/8298A 
110 61596 
110° 68836/8032A/ 

8552 
140 6816 
140 6884 
140 7457 
140 7842 
140 7843 
140 7844 
140 8596 
- 6155 
- 4-125A/4D21 
- 4E27A/5-1256 
630 7034/4X150A 
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RCA POWER TUBE GUIDE 

VACUUM-POWER-TUBE SERVICE (Cont'd) 

TYPICAL 
OPERATION 

RCA TYPE POWER OUTPUT 
APPROX. WATTS 

- 6156 
- 4-250A/5D22 

Class B Ampl ifiers, AFb 
45 SOIA 
235` SI IA 
235° 812A 
250° 8005 
590 810 
600° 8000 
1640 5786 
1650° 833A 
2400° 833A 
8800 5762/7C24 
10,000 891R 
10,500 892R 
15,000 889A 
15,000 889RA 
zz,000 8s2 
22,500 207 
46,000 880 
50,000 9C25 
55,000 5771 
61,000 9C21 
100,000 5671 
117,000 5770 

TYP CAL 
OPERATION 

RCA TYPE POWER 
OUTPUT 
APPROX. 
WATTS 

FREQ. 
MHz 

Class B Ampl ifiers, 
RF Telephony 

- 7801 
- 300G 7870 
- 30 5556 

5.5 20 837 
7.5 60 SOIA 
10.5° 125 815 
12.5° 60 807 
12.58 60 1625 
20 100 834 
36e 30 828 
408 60 8005 

TYPICAL 
OPERATION 

RCA TYPE POWER 
OUTPUT 
APPROX. 
WATTS 

FREQ. 
MHz 

50e 30 813 
- 120 6155 

608 30 810 
s58 3o soon 
- 75 6156 

1508 30 833A 
2258 20 833A 
400 110 827R 
1800 1.6 892R 
2000 50 889A 
2000 40 889RA 
4000 1.6 207 
4000 1.6 892 
9000 25 880 
"2,000 1.6 5771 

Class B Ampl ifiers, 
Television Service 

:_30 9C0 6161 
250 216 7034/4X150A 
}00 890 4624 
=:40 216 7203/4CX2508 
Y40 216 7204/4CX250F 
- 220 4X500A 

=200 90~ 6181 
zaoo so7s 
6350 5762/7C24 
5C0 8~C 8501 

:2,000 216 6166 
_Z,000 800 6448 
14,000 216 6166A/7007 
19,000 800 6806 

Class C Ampl ifiers, Plate-
Modulated RF Telephony 

1.7 3000 7801 
1.7 3000 7870 
- 6 5556 
98 462 6524 
98 462 6850 
11 20 837 
13.58 125 2E24 
13.58 125 2E26 
178 200 832A 
17 400 7801 
17 400 7870 

`e.s 

~1./"' 

~~a Fow=a rueF 
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RCA POWER TUBE GUIDE 

VACUUM-POWER-TUBE SERVICE ~Cont'd) 

TYPICAL 

OPERATION 
RCA TYPE POWER 

OUTPUT 
APPROX. 
WATTS 

FREQ. 
MHz 

18 801A 
24 1624 
288 807 
288 1625 
3oe 815 
3a• 6~ 8148 
348 6G 6146A 
348 60 6146W 
348 60 6159 
348 60 6159W 
348 60 6883 
348 60 8032 
428 60 6146B/8298A 
428 60 61598 
428 60 68838/8032A/ 

8552 
— 2500 2C39A 
— 2500 2C39WA 
— 2500 6897 
45 400 6816 
45 400 6884 
45 400 7457 
45 400 7842 
45 400 7843 
45 400 7844 
45 400 8596 
508 200 8298 
58 100 834 
708 200 8296 
858 30 812A 
Sse 30 81 1A 
908 60 7271 
— 150 8165/4-65A 
1008 30 828 
1158 60 8005 
120 900 6161 
1808 60 7094 
1808 30 813 
230 150 7034/4X150A 
235 175 7203/4CX250B 
235 175 7204/4CX250F 
235 175 8167/4CX300A 
2508 30 810 
2508 30 8000 
- 125 6155 
- 75 6156 

TYP CAL 
OPERATION 

RCA TYPE POWER 
OUTPUT 
APPROX. 
WATTS 

FREQ. 
MHz 

600 400 7650 
635 30 833A 
800 600 4618 
800 600 7213 
810 160 5786 
825 110 827R 
950 400 6181 
1000 20 833A 
- 110 8438/4-400A 
- 1000 8166/4-I000A 
2700 110 6076 
4000 50 889A 
4000 40 889RA 
- 30 8170/4CX5000A 
4200 30 5762/7C24 
4500 900 6448 
5000 1.6 892R 
5500 60 6166 
5800 30 8171/4CXI000OD 
6000 1.6 207 
6000 1.6 892 
6000 60 6166A/7007 
10,000 400 6806 
18,000 30 9C25 

27,000 25 880 
29,000 1.6 5771 
38,000 5 sc21 
40,000 1.6 5671 
45,000 20 5770 

Class C Ampl ifiers, Orid-
Modulated RF Telephony 

5.5 20 837 
8 60 1624 
10.58 125 815 
36a 3o sza 
508 30 813 
658 30 8000 
400 110 827R 

Class C Ampl ifiers, 
Suppressor-Modulated 
RF Te ephony 

5 20 837 
- 75 4E27A/5-1256 
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RSA POWER TUBE GUIDE 

VACUUM-POWER-TUBE SERVICE (Cont'd) 

TYP CAL 
OPERATION 

RCA TYPE POWER 
OUTPUT 
APPROX. 
WATTS 

FREQ. 
MHz 

Class C Ampl ifiers, 
Television Service 

230 900 x161 
1200 900 6181 
4000 216 5762/7C24 
5300 z16 So21 
;2,000 216 6166 
12,000 216 6166A/7007 

Class C Ampl ifiers, RF 
Telegraphy and FM Telephony 

3.2 3ooc 7801 
3.z 3ooc 7670 
— 30 5556 
— 337c 2c4o 
— 3370 2c40A 
— 1500 ' 2C43 
— 2500 2C39A 
— 2500 2C39WA 
— 2500 6897 
208 125 2E24 
208 125 2E26 
22 20 837 
25 60 SOIA 
26 200 832A 
27 400 7801 
27 400 7870 
30d 175 4604 
35 60 1624 
40 60 807 
40 60 1625 
40 122 6816 
40 ~; i5 6884 
40 121; 7457 
40 1215 7842 
40 1215 7843 
40 1215 7844 
4" 1215 8596 

8 125 815 
a 100 6524 

,:, a 100 6850 
a 60 6146 
a 60 6146A 
8 60 6146W/7212 

528 60 6159 

TYP CAL 
OPERATION 

RCA TYPE POWER 
OUTPUT 
APPROX. 
WATTS 

FREQ. 
MHz 

528 60 6159W/7357 
52a 60 6883 
528 60 8032 
638 60 6146B/8298A 
538 60 61596 
638 60 6883B/8032A/ 

8552 
70 200 8298 
75 100 834 
85 470 8072 
95 470 8462 
80 400 8596 
908 200 8296 
105 1215 8226 
1308 3o s12A 
1358 30 81 1A 
— 150 Si 65/4-65A 
150 30 828 
160 60 7271 
170 60 8005 
180 900 6161 
225 500 8167/4CX300A 
235 470 8121 
250 500 7203/4CX2506 
250 500 7204/4CX250F 
2558 60 7094 
2758 30 813 
300 470 8122 
325 220 5713 
340 400 8226 
370 150 7034/4X150A 
375° 3o a10 
3758 30 8000 
— 120 6155 
— 120 4-125A/4D21 
— 75 4E27A/5-1256 

375 1215 7650 
600 900 6181 
10008 20 833A 
1^CO 160 5786 
— 75 6156 
— 75 4-250A/5D22 
— .110 8438/4-400A 
— 120 4X500A 
1050 __ 827R 

Rc~ Pow E,2 TueE 
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RCA POWER TUgE GUIpE 

VACUUM-POWER-TUBE SERVICE (Cont'd) 

~1 

?'°^'"AI 

TYPICAL 
OPERATION 

RCA TYPE POWER 
OUTPUT 
APPROX. 
WATTS 

FREQ. 
MHz 

1350 600 4618 
1350 600 7213 
14408 30 833A 
- 110 8166/4-I000A 
- 30 8170/4CX500A 
2300 890 4632 
5500 900 8501 
6500° 300 SD21 
7000 30 5762/7C24 
9000 216 6166 
10,000 400 8437 
10,000 50 889A 
10,000 50 889RA 
10,000 1.6 891R 
10,000 1.6 892R 
10,000 216 6166A/7007 
11,000 900 6448 
13,500 900 6806 
14,000 1.6 892 
15,000 1.6 207 
16,000 30 8178/4CXI000OD 
32.500 30 9C25 
36,500 110 8281/4CX15000A 
40,000 25 880 
44,000 25 5771 
70,000 1.6 5671 
100,000 5 9C21 
114,000 20 5770 
500,000 0.425 6949, 6949V1 

Class C Ampl ifiers or 
Oscillators Self-Rectifying 

7.'58 27 SI IAf 
e 27 812A 

30 813 
jj~a 50 8005 
5508 30 8000 
8358 20 833A 
1050 160 5786 
1150 30 833A 
3350 30 5762/7C24 

Class C Ampl ifiers or 
Oscillators with Separate 
Plate Supply 

135 30 81 1Af 

TYP CAL 
OPERATION 

RCA TYPE POWER 
OUTPUT 
APPROX. 
WATTS 

FREQ. 
MHz 

812Af 
X80 30 813 
33oe z7 aoo5 
oCCd 3C 8000 
11008 3C 833A 
1150 i62 5786 
1460 30 833A 
5650 30 5762/7C24 

CW Osci llator (Magnetron) 

30,000 915 8684 

Linear RF Ampl ifiers 
Single-Sideband Suppressed 
Carrier—Two-Tone Modulation 

40 30 7457 
40 30 8596 
498 30 6146B/8298A 
498 30 61596 
498 30 68836/8032/ 

8552 
30 30 8072 
30 30 8462 
358 60 7271 
120 30 81 1A 
170 30 8121 
295 30 7203/4CX2506 
295 30 7204/4CX250F 
380 3C 8122 
d00 8167/4CX300A 
410 4624 
680 7650 
5000 4628 
25,000 550 6806 
600,000 i0 6949, 6949V1 

Linear RF Ampl ifiers, 
Single-Sideband Suppressed 
Carrier—Single-Tone 
Modulation 

- 7801 
- 7870 

-iC 6816 
40 c.; 6884 
40 ~ 7457 
40 ~_ 7842 
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RCA POWER TUBE GUIDE 

VACUUM-POWER-TUBE SERVICE (Cont'd) 

TYPICAL 
OPERATION 

RCA TYPE POWER 
OUTPUT 
APPROX. 
WATTS 

FREQ. 
MHz 

40 7843 
4C 7844 
41 u~ 6146A 
120 60 81 1A 
95 60 7271 
210 60 7094 
250 7034/4X150A 
295 17~ 7203/4CX250B 
795 :75 7204/4CX250F 
- 30 7650 

60 4618 
_~5 E.. 7213 
- 8168/4CXIOOOA 
- 3U 8170/4CX5000A 

10,600 6G 6166 
12,000 F 6166A/7007 
i2,00C 5 6448 
^,000 iG 6949, 6949V1 

Linear RF Ampl ifiers, 
AM Telephony 

4628 
~_- - 4635 

Linear RF Ampl ifiers-Particle 
Acceleration 
kW 

j00 ~ 4612 

Plate-Pulsed Ampl ifiers or 
Osci llators 

- 3370 2c4oa 
4.5 1215 7649 
14 1250 5946 
17 1215 4621 
17 1215 8227 
39 1215 7651 
65 1215 7214 

500 8184 
180 450 2041 
300 450 2041 
500 440 2054 
1500 200 6950 
1500 50 4603 
1500 50 4603V1 
2000 425 6952 
2000 425 8587 

TYP CAL 
OPERATION 

RCA TYPE POWER 
OUTPUT 
APPROX. 

kW 

FREQ. 
MHz 

- 4616 
__ 4616V1 

2054 
7835 
4617 

~_,'~20 250 7835 

Pulsed Osci llator (Klystron) 

21,000 2586 8568 

Grid-Pulsed Ampl ifiers or 
Osci llators 

1215 7649 
1215 4621 

__ 1215 8227 
- 7651 

7214 
~- 2041 

2041 
4~5 4616, 4616V1 
30 4603, 4603V1 

RF-frequency Multipl iers 
WATTS a

Tripler 
to 462 

6524 

is Tripler 
to 462 

6850 

140 Doubler 
to 900 

6161 

180 Doubler 
to 600 

6161 

TYP CAL 
OPERATION 

RCA TYPE PEAK 
POWER 
OUTPUT 
APPROX. 

PULSE 
LENGTH 
µs 

Pulse Modulators 

3.4 kW 100 6293 
40 kW 1.2 3E29 
- - 4610 

`~, 

~/ 
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RCA POWER TUBE GUIDE 

VACUUM-POWER-TUBE SERVICE (Cont'd~ 

PEAK 
PLATE 
AMPERES 

RCA TYPE 

Voltage Regulators 

0.5 3C33 
0.5 4614 
1 4600A 

RECTIFIERS 

MAX. PLATE RATINGS 
RCA TYPE PEAK 

AMPERES 
AVERAGE 
AMPERES 

Half-Wave, Mercury-Vapor 
Typese 

0.5 0.125 816 
1 0.25 866A 
2 0.5 866A 
5 1.25 872A 
5 1. 25 8008 
6 1.5 575A 
6 1.5 673 
a.3 1.a 6894 
8.3 1.a s895 
109 2.59 575A 
109 2.59 673 
10 2.5 615/7018 
10 2.5 8696 
15 2.5 5558 
11.5h 2.59 6894 
11.5h 2.59 6895 
16 4 5561 
20"' 5'" 8698 

MAX. PLATE RATINGS 
RCA TYPE PEAK 

AMPERES 
AVERAGE 
AMPERES 

77 6.4 635/7019 
40 6.4 5561 
40 10 8578 

Full-Wave, Mercury-Vapor 
Typesf

10 2.5 604/7014 

Half-Wave, Gas Type9

1 0.25 3828 
2 0.5 3628 

Half-Wave, Vacuum Types9

0.04 0.002 5825 
0.06 0.0075 2X2A 
0.15 0.02 8013A 

0.27 0.25 5798 
0.75 0.1 8020 
0.8 0.13 1616 
1 0.25 836 

a 
Intermittent Commercial and Amateur Service. 

b Typical power output is for two tubes, except for twin-unit types. 

c Not re[ommend ed as Oscillator in this class -of service. 
d Intermittent Comore rcial and Amateur Service only. 
e Two tubes. 

f Not recommended as Oscillator in this class of service. 
9 In phase operation, unless otherwise specified. 

h puad ratu re operation. 
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RCA TRANSMITTING-tuest ~~r~~-

Limited listing 
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RCA TRANSMITTING-TUBE TYPES-
Limited Listing 
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RCA Transmitting Tube 
Operating Considerations 

The following operating considerations for 
RCA transmitting tubes are 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 Secttion of the Hand-
book fora detailed discussion on Rating Systems 
and Tube Ratings. 

CLEANING 

As with other high-voltage equipment, itis 
essential that external parts of power tubes 
be kept free fromaccumulated dirt and moisture 
to minimize 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 from coming 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 al low si l icone grease or 
simi lar materials to remain on any rf 
contact surfaces. Severe burning of the 

--~. contact surfaces of cyl indrical-terminal 
types wi ll 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 l ife can always be extended by maintaining 
envelope temperatures substantial ly below the 
maximum temperature ratings. 

The user is 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 is to apply 
a low-temperature-melting paint, such as 
Tempilaqa 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 Tempilaq 
paints may then be applied only to the hottest 
area; the lowest Tempilaq paint which will not 
melt must be at or below the maximum temperature 
rating. See Ref. 1. In general, the hottest 
point of a ring terminal is at the seal or 
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junction of the terminal and its adjacent 
glass or ceramic insulator. For some tube 
types the temperature measurement points 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 COOl ing--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 considerationsaffecting 
natural methods of cooling are described in 
Ref.2. 

Forced-Air Cool ing--

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-
lope 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 y"'' 
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 Cool ing--Air flow is directed 
across the radiator from an orifice 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. Pressure's 
drop across the radiator itself is normally 
insignificant. Typical cooling characteristics 
fortransverse 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 
"ac". 

2. Determine temperature rise by subtracting 
estimated incoming-air 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 "bc", point "C" (16 cfm 
in example). 

AXi81 COOl ing—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 untilitcrosses 
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 the air 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 Cool ing--The liquid-cooling system con-
sists, in 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 W
information on liquid-cooling systems, see 
Refs. 4 and 5. 

Proper functioning of the coolant system 
is of the utmost importance. Even a momentary 

' d

failure of the liquid flow may damage the tube. fro 
Without coolant 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 
data. 

When the coolant fluid is water and the 
tube is 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. 
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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 extensive discussion 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 oil will require a special plating on 
the metal of the tube envelope, such as nickel 
and rhodium to protect the metal surfaces from 
chemical attack. 

Conduction COOl ing--The conduction-cooling 
system consists, in 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 actas aconstant-temperature device to pre-
vent any increase in 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. 
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COUpl ing—There are numerous insulating. 
materials available to serve as the heat- ~`` 
coupling device, such as beryllium oxide 
(beryllia)C, high-aluminum oxide (high-alumina), 
mica, and other insulating bodies. Since the 
thermal conductivity of these insulators varies 
considerably, the choice of insulator wil l 
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. In 
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 which wi l l protect oper-
ation and maintenance personnel, protect the 
tube i n the event of abnormal c i rcu i t oper-
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 
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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 is again locked. 

~ l 

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 Gener¢l Section of the Hand-
book for a detailed discussion on TYPES OF 
CATHODES AND THEIR USE. 

Fi lament 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. 
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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, in 
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 is 
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. 

Fi lament 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 from scold start. This fast "warm-up" 
featureeliminates 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 
U' 
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Efl f 
Eft 

0 
tl ~ t2 '~` t3 '~ 

secs-izao2 TIME 

FIG.3 - FILAMENT VOLTAGE WAVE FORM 

Efl is applied for time tl. A transfer switch 
then reduces the filament voltage to the rated 
value, Eft, for the remainder of transmission 
time t2. During standby time t3, the filament 
voltage is 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 
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protective circuit to prevent possible damage 
to the tube filament from repeated applications~y;~ 
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 . 

PRIMARY 
POWER 

TRANSMITTER 
POWER SWITCH 

- -0 ~ i  
MAIN POWER I 

SWITCH ~ 

RECEIVER ~—
TRANSMITTER 
POWER RELAY 

°PUSH-TO-TALK~~ JJ
MICROPHONE l 

SWITCH 

i TIMER 

 E fl
—a 

TRANSMITTER 
Eft 

V~1\ TRANSFER L==_~ SWITCH 

PROTECTIVE 
CIRCUIT 

V —QUICK-HEATING VACUUM POWER TUBE —_ 
E}I—FILAMENT OVERVOLTAGE 
Eft—RATED FILAMENT VOLTAGE 92C9-12ao1 

FIG.4 - BASIC RECEIVER-TRANSMITTER WITH AUXILIARY 

"NOT-SHOT" CIRCUIT 

by the "push-to-talk" microphone switch. The 
transfer switch, which is initially connected 
to the fi lament overvoltage source, is switched 
by the timer to the rated fi lament 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 is necessary to 
establish maximum ratings for the peak voltage 
(on the order of 2 to 3 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. 

V 

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

It is 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 
usually obtain plate voltage from rectifiers 
provided with suitable filter circuits, although 
batteries or local do 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. l; 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 
system to 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 in 

the plate lead is recommended. A resultant 

plane impedance, which will provide a plate-
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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-N o.2 voltage; 
otherwise, with voltage on grid No.2 only, 
grid-N o.2 current may be large enough to cause 
excessive grid-No.2 dissipation. If the grid-
No.2 voltage is obtained from the plate voltagei , 
supply, these precautions will have been V
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 is 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 
O~erationin 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 ~./ 
be capable of maintaining the proper grid-No.2 
voltage in the presence of moderate negative 
do 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. ~ 
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Grid-No. l Voltage Supply —The grid-No.l bias 
~ircuit 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 

~rovided to protect the tube in the event that 
the drive signal is lost. 

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

such that no 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) 
vo]tage within 10 milliseconds in the event 
of abnormal changes in input VSWR during 
operation. 

CLASSES OF SERVICE 

AF Power Ampl ifiers—The current and power 
values in the Maximum Ratings are averaged over 
any audio-frequency cycle of sime-wave form. 
The driverstageshould be capable of supplying 

~at low distortion the No.l grids) with the 
value of peak of 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-
rentin the published data equally between the 
two tubes (units). 
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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. 

C1asS A—This class normally does not draw 
grid-No.l current or requires tube driving 
power and can employ simple cathode bias. 
Where class A2 (indicating grid-No.l current 
flows during part of the cycle) is specified, 
the grid-No.l circuit precautions discussed 
under class AB2 operation will apply. 

Class ABi —The subscript 1 in class AB1 
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 2 in AB2) with large signals and, there-
fore, require tube driving power. To minimize 
distortion, the grid-No.l bias supply preferably 
should be regulated or held to a low value of 
effective resistance. Transformer coupling 
should be used. 

RF Power Ampl ifiers or Osci llators— On modern 
ceramic-metal envelope types, the frequency 
selected is usually the maximum value at which 
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 dower values given in the published 
data include only the power that must be 
delivered to the tube and bias supply. The 
term, "driving power", is normally used only 
at low frequencies where circuit losses are 
small. 

V 

V 
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Where Driver—Power Outbut is shown in the 
ublished data, the rf losses associated with 

a typical input circuit 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 driving power is increased, the output 
ill always increase. In a grid-drive circuit, 

a saturation effect takes place; i.e., above 
a certain value of driving voltage and current, 
the output increases very slowly and may even 
decrease. It is important to recognize this 

~ difference and not try to saturate a cathode-
rive 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 Ampl ifiers—
In plate-modulated class C amplifier service, 
the 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-N o.2 voltage to plate voltage 
remains constant. 

Grid-N o.2 voltage should be obtained pre-
ferably from a separate source modulated from 

a separate winding on the modulation trans-
f ormer. 

Bias voltage may be obtained from a grid-
No.l resistor, but preferably is obtained 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. 
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In cathode-drive, plate-modulated, class C rf 
power amplifier service, the tube can be modulated 
100 per cent if the rf driver 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 Ampl ifiers—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 voltage divider, or through a series resistor. 
A series grid-N o.2 resistor should be used 
only when the tube is used in a circuit which 
is not keyed. 

Linear RF Power Ampl ifiers—The classes of 
operation suitable for linear rf power ampli-
fiers include: class A, class ABl, class AB2, 
class B with bias, and class B with 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 ABl produces the best 
compromise for linearity, efficiency, and gain. 
Class AB2 or class B operation provides higher 
output for applications where sufficient 
driving power is available to permit some 
"swamping", and where linearity requirements 
are less stringent. Class Bzero-bias operation 

V 

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

In general, grid-N o.2 voltage should be 
obtained from a separate, well -regulated source. 
In circuits where the grid-No.lcurrent is 
drawn, a separate, well-regulated source is 
also required. 

(1) - Single-Sideband, Suppressed Carrier 
SerVICe--Single sideband suppressed carrier 
operation is a form of linear amplifier service 
in which only one sideband is transmitted, and 

,.-,, the carrier is suppressed. 

The values of Distortion Products Level 
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 do voltage source 
of good regulation. 

Pulsed RF Ampl ifiers and Osci l lators— This 
service consists of the generation and ampli-
fication of an rf signal, the envelope of 
which is a waveform limited to intermittent 
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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 forte
conditions with a rectangularwaveshape 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. 

l .. 
In the amplifier service, the power supply ~,/ 

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 shortly before 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 is normally obtained from capacitor banks 
that must store many times this peak value to 
prevent excessive voltage droop. Consequently, 
it is particularly important to observe - all the 
precautions for limiting tube input during faults 
which are described under Grid-No.2 Voltage 
Supply. 

Pulse-Modulated RF Ampl ifiers—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-
form is 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 specificallyforthis 
service. 
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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 
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-N o.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 to plate 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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It is recommended that only tube types rated 
for this service be used since the use of a high ,`, 
power vacuum tube in ahigh-voltage, low-current 
application will frequently result in the 
selection of a tube inadequately controlled in 
the low-current region. 

a 

b 

C 

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

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

Warning: Beryll ia 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 

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 on the 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 
and plate input are reduced in accordance with the informa-
tion given in the following tabulation. 

TUBE 
TYPE 

OPERATING 
FREQ~UkENCY 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE d PLATE INPUT 

TELEPHONY TELEGRAPHY 
Class 8, 

Class C Grid 
or Suppressor 

Modulated 

Class C 
Plate- 

Modulated 

Class C 
Unnadulated 

Soz1 300 100 - ioo 
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 55 55 

807 60 100 100 100 
80 90 80 80 

125 ' 75 55 55 
809 60 100 100 100 

70 93 88 88 
120 75 50 50 

810 30 100 100 100 
60 88 70 70 
100 80 50 50 

813a 30 100 100 100 
60 88 75 75 
120 76 50 50 

a In Self—Rectifying Osci l lator or Ampl ifier Service, and in 
Ampl ifier or Osci l lator Service with Separate, Rectified, 
Unfi ltered, Single—Phase, Ful l —Wave Plate Supply, the 813 
has the same maximum permissible percentages as those shown 

for Class C Telegraphy, 
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TUBE 
TYPE 

OPERATING 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE 8 PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class B, 
Class C Grid 
or Suppressor 

Modulated 

Class C 
Plate— 

Modulated 

Class C 
Unnadulated 

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 

83o-e is loo loo loo 
30 87 77 77 
60 74 54 54 

832—A 200 — loo loo 
250 — 89 89 

83a 100 100 100 loo 
170 89 80 80 
350 73 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 

a38 30 100 ioo 100 
60 85 75 75 

120 70 50 50 

860 Same as for Type 838 

880 Voltage Inqut 
25 100 100 100 100 
50 80 94 72 75 
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. Inqut 
40 100 100 100 100 
65 85 78 87 73 

100 72 60 65 50 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



Transmitting Tube Ratings 

vs Operating Frequency 

TUBE 
TYPE 

MAXIMUM PERMISSIBLE PERCENTAGE 
Of MAXIMUM RATED PLATE VOLTAGE &PLATE INPUT 

OPERATING TELEPHONY TELEGRAPHY 

FREQUENCY 
Mc 

Class B, 
Class C Grid 
or Suppressor 

Modulated 

Class C 
Plate- 

Modulated 

Class C 
Unmodulated 

891 1.6 
7.5 

ZO 

— 
— 
— 

— 
— 
— 

100 
75 
50 

891—R 1.6 
7.5 

20 

— 
— 
— 

— 
— 
— 

100 
75 
50 

892 L 6 
7.5 
20 

100 
85 
76 

100 
85 
75 

100 
75 
50 

892-R 1.6 
7.5 
20 

100 
85 
76 

100 
75 
50 

100 
75 
50 

1613 45 
60 
90 

- 
- 
- 

100 
90 
85 

100 
90 
85 

1614 80 
120 

- 
- 

100 
75 

100 
75 

1619 45 
60 
90 

100 
93 
85 

100 
90 
77 

100 
90 
77 

1624 60 
80 
125 

100 
90 
75 

100 
80 
55 

100 
80 
55 

1625 Same as for Type 807 

1626 30 
60 
90 

- 
- 
- 

- 
- 
- 

100 
96 
93 

5713 220• - - loo 

5763 
50 
175 

— 
- 

Volt. Input 
100 100 
100 80 

Volt. Input 
100 100 
100 80 

5771 
1.6 
25 
50 

100 
100 
75 

100 
100 
75 

Volt. Input 
120 112.5 

100 
75 

5786 160 - 100 100 

6417 Same as for Type 5763 

8005 60 
80 
100 

100 
90 
83 

100 
75 
60 

100 
75 
60 

RADIO CORPORATION OF AMERICA 
TRANS. RnTiN~s 

vs. FREQ. 
Electronic Components and Devices Harrison, N. 1. 
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CIRCUITS FOR HOT-CATHODE MERCURY-
VAPOR i GAS RECTIFIER TUBES 

e-. MIMRericai Relationships Awony Electrical Quantities 

.~ 

E v trans. 5rc. voltage (RMS) lav = Av erzge DC Output Current 

Eav = Average DC Out Dut Voltage ID = Ave raye Anode Current 

EDmi = Peak IoW rs@ Anode Voltage I =Anode .arrant (RMS) 

Em o PeaM DC Output Voltage lym = Peak Anode Current 

Er = Major Ripple Voltage (RNS) Pal =floe Volt-Ampe ref 

f =.Supply Frequency PaD = Trar.s, Pr i, Volt-Anpl re5 

fr = Major Ripple Frequency Pas = Trano. Sec, Volt-Amylres 

Pdc c DC Parer (EaV x 
lav) 

Note: Conditions assured involvr sine-grove suypl y; fe ro 
voLtoq! dro4 in tub e, s; no losses in ergo s}'o rover and cir-
cuit; nobaeb e~lSiatieloadcircuit; andtEagAase-back. 

RATIO Fi q.l Fi q.2 fiq.9 Fi q.q Ff q.1t} ' flg.B fi q.7 Fig.! 

YelUge Retiof 

E/Ear 2.22 I:II I. I I 0.854 0.854 0.427 0.785 0.74 

Ebmi/E 1,41 2.83 1.41 •2.45 2.45 2.45 2.83 2.83 

Ebmi/Eav 3. I♦ 3. 14 1.57 2:09 2.09 1.05 2.22 2.09 

E,IrEav 3,14 .1.57 L 57 1.21 1.05: L G5 I . I I 1.05 

Er/Eav 1. 11 0.472 0.472 0.177 0.04 O.Ot 0.106 0.04 

ke4eency btie 

f r /t I 2 2 3 6' 6 a 6 

Current Melee 

1p/1av 1.57 0.785 0.785 0.578 0. ~9 0.578 0.5 0.408' 

Ip/la„ I 0.5 0.5 0.33 0 167 0.33 0.25 0.167 

Resistiv! Load 

plt~lav 3. 1a 1.57 1.57 1.21 0.52 1.05 1. 11 1.05 

I ps/ID 3. 14 3. 1a ~. 14 3.63 3. 14 3. 14 4.5 6.3 

Inductive Loede

1pltr' l av -' 1 I I 0.5 I I I 

hwr Mtiof 

Resistive Load 

F~/Pa 3.49 7.74 1.24 - - - 

Pap/PdC 2.69 1.23 1.24 -. - - - - 

Pal/P~ 2.69 1.23 1.24 - - - - -

Inauctttre loads

Pas/Pdc - 1.57 L I I 1.71 1.48 1.05 L 57 L 81 

P~/Pdr - 1. 1 1 I.I I 1.21 1.05 1.05 I, I I 1.2y 

Pal/P~ - I.I I I.I I 1.21 1.05 1.05 I.I I 1.05 

~ eleeaer current of z! all-loan c rrent w'1 provide exc itin9 current 
for Dal ante coil and thus avoid poor regulation at l ight loading. 

~ Tne use of a large titter-input cnoYe is assumeo. 

FEB. 1, 1952 IUROVA1eT~liMT Hq & GAS RECT, 
Moto QelrpatNM a AAfA1eA, twNOOr, taw Atf7rr C I FCU I TS 1 



CIRCUITS FOR HOT -CATHODE MERCURY -
VAPOR & GAS RECTIFIER TUBES 

FIG. I HALF-WAVE SINGLE-PHASE 

FIG.3 SERIES SINGLE-PHASE 

3-PNASE 
SUPPLY 

FIG.2 FULL-WAVE SINGLE-PHASE 

f IG.4 HALF-WAVE THREE-PHASE 

FIG 5 PARALLEL THREE-PHASE (QUADRATURE OPERATION) 

92CL-~613A 

FEE. 1, 1952 TUBE DEPARTMENT 
Hg d GAS RECT, 

MOiO COVO[AiION Of AME[ICA. NA[[ISON, NFW lE[SEr CIRCUITS 1 



CIRCUITS FOR HOT-CATHODE MERCURY-
VAPOR 8 GAS RECTIFIER TUBES 

3-PNASE 
SUPPLY 

FIG.B SERIES THREE-PHASE (QUADRATURE OPERATION 

a-MASE-
SUPPIY 

F IG.7 HALF-WAVE FOUR-PHASE (QUADRATURE OPERATpN) 

3-PNASE 
SUPPLY 

 O 

B 

p EAV 

I~O--O
A

C 

FIG.B HALF-WAVE SIX-PHASE (QUADRATURE OPERATION) 

oxc~-~e~ae 

FEB. 1, 1952 TUBE DEPARTMENT li9 &GAS RECT. 
IADiO COVOEATION OE AMEE~U, NMEISON, NEW 1E6EY 1, i RCU I TS 2 
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2K26 
KLYSTRON 

SINGLE—RESONATOR, REFLEX TYFE 
Frequency: 625o to 706o Nc. 

GENERAL DATA 
Electrical: 
Heater, for Unipotential Cathode: 

Voltage  6.3 t 0.5 ac or' do volts 
Current  0.44   amp 

Frequency Range. 6250 to 7060   Mc 

Mechanical: 
Mounting Position 
Dimensions, Terminal Connections, 
and Mechanical Tuning Mechanism. See Outl ine Drawing 

Resonant Cavity  Integral Part of Tube 
Envelope   Metal 
Cap  Miniature with Wafer 

Small-Wafer Octal 4-Pin with Pin No.4 
replaced by Coaxial Output Line 

BOTTOM VIEW 

Base 

Pin 1-Shell, 
Resonator 

Pin 2-Heater 

Any 

Pin 7-Heater 
Pin 8-Cathode 

Cap -Reflector 
Terminal 

NOTE: COA%I Al OUTPUT LINE PASSES THROUGH 

VACANT PIN POSITION No.N 

CW OSCILLATOR -Class C 

Maximum Ratings, Absolute Values: 

DC RESONATOR VOLTAGE   330 max. volts 
DC REFLECTOR VOLTAGE: 
Positive Value   0 max. volts 
Negative Value   350 max, volts 

DC RESONATOR CURRENT   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 

AMBIENT TEMPERATURE OF SHELL   110 max. °C 
TEMPERATURE OF COAXIAL OUTPUT LINE 90 max. °C 

Typical Operation ° at 6660 Mc in Mode "A" 
with 3/4" x I-I/2" Wave Guide 

DC Resonator Voltage   300 volts 
DC Reflector Voltage Range   -65 to -120 volts 
DC Resonator Current   25 ma 
DC Reflector Current   less than 7 µa 

(continued on next page) 

° • 

, See next page. 

NOV. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 1 
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2K26 
KLYSTRON 

Half-Power Electronic-Tuning 
Frequency Change'   55 Mc 

Power Output   120 mw 

Adjusted for maximum Dower output at the given operating frequency. 

~ Change in frequency Det ween the two half—power points wnen the reflector 
voltage is varied above and below the Dolnt of maximum power output 
corresponding to the given frequency. -

~ The coaxial output line is coupled to the specified wave guide to rough 
the wide—band coaxial coupling unit shown on following pages. 

INSTALLATION NOTES 

A socket for the 2K26 may be obtained by removing the 
cl ip from the No.4 pin position of an octal socket and 
dri l l ing the No.4 opening large enough to admit the co—
axial l ine and the surrounding coupl ing unit. To guard 
against excessive strain on the coaxial output t ine, the 
tube must be securely fastened by a clamp on the base of 
the socket mounting. Bumping or continued pressure on 
the output l ine wi l l Seriously damage the tube. The 
proper area for clamping on the shoulder of the header 
skirt is shown on the Outl ine Drawing. 

NOV. 15, 1948 TtRiEDEPARTMENT TENTATIVE DATA 1 
tA010 COtfOtATION Of AMERIG\, NARRISON, NEW JERSEY 



2K26 
KLYSTRON 

OPERATING NOTES 
Al l tabulated data and curve information shown for the 

2K26 were taken with the specified coupl ing unit and 

wave guide. It is important that this coupl ing unit 

or its electrical equivalent be used to insure tube in—

terchangeabi l ity and satisfactory tuning characteristics. 

In addition, the standing—wave ratio of the coupler 

should not exceed 0.8 db. ( I.I voltage—standing—wave 

ratio). 

In most appl ications the cathode of the 2K26 is operated 

at a'negative potential with respect to ground so that 

the tube shel l , which is integralwiththe resonator, is 

at ground potential. In those appl ications which do not 

operate with the shel l 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 venti lation to assure that 
ambient temperature, as measured with a thermometer in—
serted between the metal tube shel l and the shield, wi l l 
be less than the maximum rated value. Ambient temperature 

changes wi l l cause the resonator to expand or contract, 

producing a change in frequency. For best frequency sta—

bi l ity, the 2K26 should be operated at nearly constant 

ambient temperature and with a wel l—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 accompl ished 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 
ful l 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 coupl ing to the 
load. 

Voltage modes are regions within the total range of re—
flector voltage in which osci l lations wi l l 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 
RADIO CORtORATION Of AMFRICA, HAR RISON, NEW IE RSEY 



REFLECTOR TERMINAL 

MINIATURE CAP \ 
WITH WAFER 

STRUT 

3 /2 

MAX. ~~~-I .385" 
3.035°

2 K26 
KLYSTRON 

1 39/gq MAX. -

I.. 55/84MAX. 

.7182" ~ 
1.015" 

.187" 
3.005 
SQUARE 

TUNER 
BOW 

I Sig 

3 MI6 

AREA FR E 
FOR CLAM ING 

NOTE 4J 

~3 SEE 
NOTE 1 

.885" I %32 3.010" 

3 X32 

 ~ 3/18
3 I/gq 

.040"3.005" 

.~. 

NOV. 15, 1948 TUBE DEPARTMENT 
tAD~O CORtOtAT10N OF AMEt1U, HAtRI50N, HEW ~EtSEY 

CE-6986VA 



2K26 

KLYSTRON 

AREA FREE 
FOR 

CLAMPING 
+i y6 i  X32 

700 700
MAX. MAX. 

700 -- 700
MAX. MAX. 

FREQUENCY 
ADJUSTMENT 

SCREW 

.116~1MAX. 

732 f 1 64 

25 32 

t 1 64 
ZI ~I~~" 

N° 5-40 
THREADS 

AREA FREE 
FOR CLAMPING 

TOP VIEW 

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

ROTE 2: BASE—PIN AND COAXIAL—OUTPUT—LINE POSITIONS 
ARE HELD TO TOLERANCES SUCH THAT PINS AND OUTPUT 

LINE WILL FIT FLAT—PLATE GAUGE HAVING lal THICKNESS 
OF I-7/32", lbl 4 HOLES WITH DIAMETER OF 0.1030" t 
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 

LOCATED ON A 0.6870" t 0.0005" DIAMETER CIRCLE THAT 

THE DISTANCE ALONG THE CHORD BETWEEN ANY TWO 
ADJACENT HOLE CENTERS IS 0.2630"_ t 0.0005", Icl ONE 
HOLE WITH DIAMETER OF 0.1600" t 0.0005" TO DEPTH 
OF I-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" t 0.0005", AND Idl A CENTER HOLE WITH 
A MINIMUM DIAMETER OF 0.400" TO CLEAR THE BASE PLUG 
ANO 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, 194$ TUBE DEPARTMENT 
[~DIO CO[FO[~TIOn OF AMEBIC, NA[[ISON, NEW /F[SEY 

CE~98EVB 



2K26 

KLYSTRON 

COUPLING ARRANGEMENT 

RCA-aRa6 Coubled to a g/q " x E-i/a" Nave Guide 
Through a Coaxial Transducer Co uq Ling 

Circuit 

MOUNTING 
CLAMP 

0.370' 
±0.005" 0.045" 

r-- 0.897" 

NOV. 1S, 1948 TUBE DEPARTMENT CE-70O8VA 

IA010 COREORATION Of AMFIICA, HAIIISON, NEW IE ISEY 



® ~~' 
2K26 ~6' 

KLYSTRON y 

COUPLING ARRANGEMENT (Cont'd) 

0.333 
SECTION A —A' 

COUPLING 
UNIT 

92CM-7008 

NOV. 15, 1948 TUBE DEPARTMENT CE-7008V8 
[A010 CORPORATION Of AME[ICA, IUR[ISON, NEW JF[SEY 



2~O
2~ 2K26 

KLYSTRON 

OPERATION CHARACTERISTIC 

Z_
Z 
7 
r 

V_ u 
Z~ 
QO X100 

H~ 
VZ 

w = 80 
Fu 
~~ u 
~z 
~ w 60 
O~ 
la 
¢w 

~ I` 40 
a 

i 
20 

O 
6200 6400 6600 6800 7000 7200 

FREOUENCV-Mc 
92CM-70027 

TYPE 2K26 
.OPERATING MODE"A" 
RESONATOR VOLTS=300 

_REFLECTOR VOLTS~INI7IA~~V 
ADJUSTED FOR OPTIMUM POWER OUTPUT 
AND THEN VARIED TO OBTAIN FiALF- 
POWER POINTS 
WAVE GUIDE ~ 3/q'~X I V2 

OPERATION CHARACTERISTIC 

r 250 
J 
O 

p 200 
r 
u 
w 

LL 150 
w 

U 

~ 100 

50 

0 
6200 6400 6600 6800 7000 7200 

FREQUENCY- MC 
92CM-70047 

T VPE 
-OPERATING 
RESONATOR 

-WAVE 

2K26 

GUIDE~3/q''XI 

MODES"A' 
VOLTS=300 

~2~ 

pe ~̀^

rE 

E.

p~\MV,M 

MEp~ 

~~ 

PROS 
PR1 pBpg1. 

PROBPBL 

~~ M1 '~ppUM 

~~ ,~-

NOV. 15, 1948 TUBE DEPARTMENT CE-70027-70047 
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2K26 
KLYSTRON 

OPERATION CHARACTERISTIC 
TYPE 2K26 

,.OPERATING MODE ~.0' _ 
RESONATOR VOLTS=300 
REFLECTOR VOLTS~ADJUSTED _ 

FOR OPTIMUM POWER OUTPUT 
_WAVE GUIDE:3/4" X I %2' 

N 
r 

a 
3 
J 

200 

I 
F 

F 150 

J 
O 

3 
loo 

0 
a 

50 

0 
6200 6400 6600 6800 7000 7200 

FREQUENCY—MC 
92CM-70037 

NOV. 15, 1948 
TUBE DEPARTMENT 
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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: 
Xin. Av. Nax. 

Voltage 2.25 2.50 2.75 ac volts 
Current at 2.50 volts. 

Mechanical: 

Mounting Position 

1.55 1.75 1..95 amp 

Any 
Maximum Overall Length   4-17/32" 
Seated Length  3-25/32" t 1/B" 
Maximum Diameter   i-9/16" 
Dimensional Outline  See General Section 
Weight (Approx.)   1.3 oz 
Bulb  ST-12 
Cap  Small (JETEC Nc.C1-1) 
Base   Small-Shell Small 4-Pin (JETEC No.A4-5) 

Basing Designation for BOTTOM VIEW   4A6 

Pin 1 - Heater 
Pin 2 - No Connec-

tion 
Pin 3 - Na Connec-

tion 

HALF-WAVE RECTIFIER 

Pin 4 - Heater, 
Cathode 

Cap - Plate 

Maximum Ratings, Design-Center Values: 

PEAK INVERSE PLATE VOLTAGE   12500 max. volts 

PEAK PLATE CURRENT   60 max. ma 

DC OUTPUT CURRENT. 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 
F it ier Input Capacitor   0.1 µf 
DC Output Current  2 ma 
DC Output Voltage (At input to filter) 4500 volts 

SHOCK TEST DATA 

Impact Acceleration  250 max. g 

This test is performed on a sample lot of tubes from each 
production run to determine abi l ity of tube to withstand 
the specified impact acceleration. The tubesare subject-
etl to a total of 3 Dlows in each of the 3 primary mutual ly 

f Indicates a change. 

SEPT. 1, 1955 7U~ DIVISION 
RA010 CORFORAt10N OF AMERICA, NARRISON, NEW JERSEY 

DATA 



2X2-A 
HALF-WAVE VACUUM RECTIFIER 

perpendicular tube planes when tested in the Navy Type, 
High—Impact If lyweightl Shock Machine. At the end of this 
test, tubes wi l l not show permanent or temporary shorts 
or open circuits, and wi l l not be inoperative. 

~^ AVERAGE PLATE CHARACTERISTIC 

Ep=2.5 VOLTS ■■■■■■•■■■■■ 

L
 IA

A
 

c 

~ 100 200 300 400 
DC PLATE VOLTS 

92CM-450773 

SEPT. 1, 1955 
TUiE DIVKION 

RADIO CORgRATiON O/ AMl IfCA, NAIRISON. N!W 1l RSFV 
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3828 
HALF-WAVE GAS RECTIFIER 

NOT—CFTHODE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage   2.5 t 5%   ac volts 
Current at 2.5 volts. 5 ~P 
Minimum Heating Time Betor 

Anode Voltage is iippl ied 10 seconds 
Peak Anode Voltage Drop (Approx.)   10 volts 

Mechanical: 

Mounting Position   AnY 
Overall Length 5  87" to 6.15" 
Seated Length 5  25" to 5.53" 
Maximum Diameter  2-1/16" 
Bulb  T-16 
Cap   Medium (JETEC No.Cl-5) 
Base. Medium-Shel) Small 4-Pin, Bayonet (JETEC No. A4-10) 

Basing Designation for BOTTOM VIEW  4P1 

Pin 1 - Filament 

Pin 2 - No 
Connection 

Pin 3 - No 
Connection 

HALF-WAVE RECTIFIER 

Pin 4 - Filament, 
Cathode 

Shield 

Cap - Anode 

Maximum Ratings, Absolute values: 

Ratting r Rating rr 

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

Peak  2 max. 1 mail. 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 max. I50 mex. cps 
AMBIENT TEMPERATURE .. -75 to +90 -75 to +90 oC 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Nax. 

Filament Current. 1 ~ 5.40 arr,p 
Critical Anode Voltage. 2 - 50 volts 
Peak Anode Voltage Drop 3 - 14 volts 

Note 1: Mith 2.5 volts rms on filament. 

Note 2: Mith 2.38 volts rms an filament. 

~ Averages over any pe ri oG of 30 seconAs maximum. 

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1 
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3828 

HALF-WAVE GAS RECTIFIER 

Note 3~ Witn 2.5 volts rms on filament, peak anode current of 2 amperes 
provided Dy half -cycle pulse from a 60-cps sine wave and re-
curring approximately once a second. Tube drop is measured by 
an osc 1l lost ope connected between anode and center tap of Fila-
ment transformer. 

OPERATING NOTES 

The .fi lament-supply voltage for the 3828 may be either in 

phase qr out of phase with the anode voltage. With out-of 
phase excitation (quadrature operation), improved uti l i-
zatioh of the cathode is possible. Although the 3828 
carries no higher anode-c uF rent rating for quadrature oper-
ation than for in-phase operation, quadrature operation-
is conducive to appreciably longer tube l ife. For optimum 
results, the fi lament and anode voltages should be 90°
out of phase. In practical appl ications however, nearly, 
ful l real ization of theadvantages of this type of exci-
tation is possible even when the phase difference between 
the fi lament and anode supply voltages ranges from the 

optimum value by as much as f 30°. In polyphase operation 
where the anode voltage shifts from one phase to another 

during the current-conduction period, quadrature oper-
ation is obtained when the fi lament voltage passes through 
zero at the center of the current-conduction oeriod. 

2 ~8 ~ MAX 

MEDIUM CAP _ 
JETEC NQ CI-5 

T 16 BULB 

MEDIUM -SHELL 
SMALL 4-PIN 
BAYONET BASE 

JETEC N>: A4 -i0 

5.25 "-
5.53" 

5.87 "-
6.15" 

92CM-7642 

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1 
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3828 
,_,, HALF-WAVE GAS RECTIFIER 

.~ 

For Circuit Figures, see front of this Section 

CIRCUIT 

MAX. 

TRANS. 

SEC. 

VOLTS 

(RNS) 

E 

APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 

Eav 

NAX 
DC

OUTPUT 

AMPERES 

lav 

NAX. 

DC 

OUTPUT 

KW
TO FILTER 

Pdc 

Fi g. l 
Half-Wave ;000a 3270 0.25 0,8 

Single-Phase 350C%~ 1600 v.5 0.8 

In-Phase Ope ration 

Fi 9.2 
Full-Wave 3500a 32S 0.5 1.6 

Single-Phase I"700 1600 L 0 1.6 

In-Phase Operation 

Fig.3 
Series 'OOOa 64(Y; 0.5 3.2 

Single-Phase 3500 32C'J I.0 3.2 

In-Phase Operation 

F i g.4 
Half-Wave 4000a 4F300 0.75 ?.6 

Three-Phase 2000 2400 1.5 3.6 
In-Phase Oce rat ion 

F i g.5 
Parallel 4000a 4800 1,5 7.2 

Three-Phase 2000 24W 3.0 7.2 

~1Jad rata re Operation 

F i g.6 
Series 4000a 96J0 0.75 7.2 

Three-Phase 

filed rat„re Operation 
20W~ 4x00 1.5 7.2 

Resis- Induc- Rests- Irtduc-

Fi9.7 five five Live five 
Malf-wave Load Load Load Load 
Four-Ph sae 

J500~ 4500 0.9 L 0 4.0 4.5 
~Uad rata re Operation 

17COe 2250 L8 2-G 4.0 4.5 

Resis- Induc- Rests- Induc-

Fig.3 true five five true 
Half-Wave Load Loud Load Load 
Six-Phase 3r~00A 4800 0.95 I.0 4.5 4.8 

QJad rata re Ope rat icn 
17W~ 2400 1 9 2.0 4.5 4.8 

a For-maxim~n peak inverse zn ode voltage of 10000 volts. 

~ For maximum peak inverse anode voltage of 5000 volts. 

FE B. 1. 1552 TUBE DEPARTMENT 
TENTATIVE DATA 2 
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4-400A 
Beam Power Tube 

FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage (AC or DC)  5 ± 5% volts 
Current at 5 volts  14.5 amp 

Transconductance, for plate volts = 
2500, grid-No.2 volts = 500, and 
plate ma. = 100   4000 µmhos 

Mu-Factor, Grid No.2 to Grid No.1 5.1 
Direct Interelectrode Capacitances 
(APProx.): 
Grid No.1 to plate  0.12 µµf 
Grid No.l to fi lament, grid No.2, 

and base shell   13 µµf 
Plate to filament, grid No.2, 

and base shell   4.6 µµf 

Mechanical: 

Operating Position  Vertical, base down f 
Maximum Overall Length  6-3/8" 
Seated Length   5-3/8" ± 1/4" 
Maximum Diameter  3-g/16" 
Weight (Approx  )  9 oz 
Cap  Skirted Small (JEDEC No.Cl-22) 
Basea   Special Metal-Shell Giant 5-Pin 

Basing Designation for BOTTOM VIEW  5BK 

Pin 1 -Filament 

Pin 2 -Grid No.2 
Pin 3 -Grid No.l 

Pin 4 -Grid No.2 
Pin 5 -Filament 

Cap - Plate 

Thermal: 

Forced-Air Cooling: 
Upward through base toward bulb: 
Base—cool ing air flow from a smal l fan or centrifugal 
blower should be appl ied simultaneously with fi lament 
power. In continuous service 15 cfm at a static pressure 
of 0.4 inch of water are required through the base when 
~t he recommended socket and chimney are used. 

Base-Seal Temperature   200 max. °C 
Plate-Seal Temperature  225 max. oC 

~ Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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4-4QOA 
Components: 
Socket. Johnson 122-275, National HX-100, or equivalent 
Chimney   Penta Labs PL-C1, or equivalent ~ 

_. 

Heat-Radiating Plate Connector. Eimac HR-6, or equivalent 

AF POWER AMPLIFIER & MODULATOR — Class AB 

Maximum CCSb Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE.  
MAX.-SIGNAL DC PLATE CURRENT°  
GRID-No.2 INPUT° 
GRID-No.1 (CONTROL-GRID) INPUT°  
PLATE DISSIPATION° 

4000 max. volts 
800 max. volts 
350 max. ma 
35 max. watts 
10 max. watts 
400 max. watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions ¢er tube for use 
with a maximum modulation factor of 1 

Maximum CCSb Ratings, Absolute-Maximum Values: 

At frequencies u¢ to SSo Nc 

DC PLATE VOLTAGE 
DC GRID-No.2 VOLTAGE 
DC GRID-No.l VOLTAGE 
DC PLATE CURRENT 
GRID-No.2 INPUT  
GRID-No.i INPUT  
PLATE DISSIPATION 

3200 max. volts 
600 max. volts 
-500 max. volts 
275 max. ma 
35 max. watts 
10 max. watts 
270 max. watts 

RF POWER AMPLIFIER b OSCILLATOR — Class C Telegraphyd 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

M8XImum CCSb Ratings, Absolute-Naximum Values: 

At frequencies u¢ to SSo Mc 

DC PLATE VOLTAGE 
DC GRID-No.2 VOLTAGE 
DC GRID-No.1 VOLTAGE 
DC PLATE CURRENT 
GRID-No.2 INPUT  
GRID-No.l INPUT  
PLATE DISSIPATION 

4000 max. volts 
600 max. volts 
-500 max. volts 
350 max. ma 
35 max. watts 
10 max. watts 
400 max. watts 

~ Metal base shell should De grounded by means of sul to ble spring fin gets. 
b Continuous Commercial Servlte. 
~ Averaged over any autlio—frequency cycle of sine—wave form. 
d Key—tlown condl tl ons per tube wl th out amplltutle motlulatl on. Ampli tutle 

modulation essentl al ly negative may De used If the positive peak of the 
a udl o—frequency en ve yo De does not exceed 115 per cent of the carrl er 
condl dons. 

+ Indicates a change. 

V 

RADIO CORPORATION OF AMERICA 
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575-A 

~ HALF-WAVE MERCURY-VAPOR RECTIFIER 

The gig-A is the 
items: 

Mechanical: 
Overall Length  
Maximum Diameter 
Weight (Approx.) 
Cap 

Base 

same as the 6~g excebt for the following 

Basing Designation 

Pin 1 -No Connec-
tion 

Pin 2 -Filament, 
Cathode 
Shield 

to-1i8~~ + 1~~ _ 3ia~~ 
  3-lia„
  10.8 oz 

Medium (JETEC No Cl-5), or 
Skirted Medium (JETEC No.C1-6) 

  Medium-Metal-Shell Jumbo 4-Pin 
with Bayonet (JETEC No. A4-29), or 

Skirted Medium-Metal-Shell Jumbo 4-Pin 
with Bayonet (JETEC No.A4-31) 

for BOTTOM VIEW   4AT 

3%g~ MAX. 

MEDIUM CAP 
JETEC N° GI-5 

OR 
SKIRTED MEDIUM CAP 

JETEC N° CI-6 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM-
METAL-SHELL 
JUMBO 4-PIN 
BAYONET BASE 
JETEC NQ A4-29 

OR 
SKIRTED 

MEDIUM-METAL-SHELL 
JUMBO 4-PIN 
BAYONET BASE 
JETEC NQA4-31 

OIA. 

P i n 3 - No Connec-
tion 

Pin 4 -Filament 
Cap -Anode 

10/g~ 
+I" 

_ 3/8 ' 

92C5-665482 

+Indicates a change. 

4-58 ELECTRON TUBE DIVISION 
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579B 

Half-Wave Vacuum Rectifier 
HIGH-VOLTAGE, LOW-CURRENT TYPE 

GENERAL DATA 

'~'~ 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage (AC)  2.5 t 5~ volts 
Current at filament volts = 2.5 6 amp 

Mechanical: 

Operating Position  Vertical, base down or up 
Overall Length  7-3/16" t 1/4" 
Maximum Diameter  2-1/8" 
Bulb  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 I nternal 
Connection 

Pin 2 -Filament 
Pin 3 -Filament 

Pin 4 - No Internal 
Connection 

TOP PIN -Plate 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute-Naximum Values: 

PEAK INVERSE PLATE VOLTAGE 
PLATE CURRENT: 

Peak  270 max. 
Average   25 max. 

AMBIENT TEMPERATURE   50 max. 
BULB TEMPERATURE  75 max. 

20000 max. volts 

ma 
ma 
oC 
oC

OPERATING CONSIDERATIONS 

d—Radiation Warning. X radiation is produced when the 
5798 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 is adequately 
shielded for X radiation. 

f Intlica tes a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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5796 

~_ 

.250" 

TI(i 
BULB 

BASE 
JEDEC 

No.A4-16 

~ 28" MAXI
DIA. 

—►IH 

TOP PIN 
~050~~ DIA. 

76 

f 4 '

92C5-6720 R1 

AVERAGE PLATE CHARACTERISTIC 

0 100 200 300 400 

DC PLATE VOLTS 

500 600 

92CS-6719 R I 

~~ 

~' 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



604/7014 
Full-Wave Gas and Mercury-Vapor 

Rectifier 
GENERAL DATA 

i-~a 

Electrical:a 

Filament, Coated: 
Voltage (AC)  2.5 volts 
Current at 2.5 volts  11.5 ± 1.0 amp 
Minimum heating time prior 

to tube conduction  15 sec 
Typical Anode Starting Voltage  10 volts 
Peak Tube Voltage Drop at 
anode amperes = 5   10 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  7-1/2" 
Maximum Diameter  2-1/16" 
Weight (Approx  )  5 oz 
Bulb  T16 
Socket  Super-Jumbo 4-Contact 
Base Medium-Metal-Shell Super-Jumbo 4-Pin 

(JEDEC No.A4-81) 
Basing Designation for BOTTOM VIEW  4BS 

P i n 1 -Anode No.2 
Pin 2 -Filament 

Pin 3 -Filament 
Pin 4 -Anode No.1 

Thermal: 

Type of Cool ing  Convection 
Temperature Rise of Condensed Mercury to Equil ibrium 

Above Ambient Temperature (Approx.): 
No load   18 °C 
Full load   28 °C 

FULL-WAVE RECTIFIERa 

Maximum and Minimum Ratings, AbsoCute -Maximum Values: 

For dower-su¢¢Ly frequency of 6o c¢s 

PEAK INVERSE ANODE VOLTAGE  900 max.. volts 
ANODE CURRENT (Each Anode): 
Peak  10 max. amp 
Averageb  2.5 max. amp 
Fault  150 max. amp 

CONDENSED-MERCURY TEMPERATURE RANGE 
(Operating)c  0 to +90 °C 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. J. 
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604/7014 
a With circuit returns to filament—transformer center—tap. 
D averaged over any interval of 5 seconds maximum. 
° For longe st l ife, the operating con$ensed—mercury temperature ange after 

warm—uD sh oul$ De kept Det ween +40 and +90° C which corresponds apDroxi—
mately to +15 to +65° C ambient. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



615/7018 
Half-Wave Mercury-Vapor Rectifier 

GENERAL DATA 

Electrical:° 

Filament, Coated: 
Voltage (AC)   2.5 volts 
Current at 2.5 volts  7 t 1 amp 
Minimum heating time prior 
to tube conduction  20 sec 

Typical Anode Starting Voltage  13 volts 
Peak Tube Voltage Drop at anode amperes = 8 12 volts 

Nechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length    6-3 /8" 
Maximum Diameter  2-1/16" 
Weight (Approx.).   4 oz 
Bulb ST16 
Cap  Medium (JEDEC No.Cl-5) 
Socket  Small 4-Contact 
Base Mediurr~Shell Small 4-Pin 

with Bayonet (JEDEC No. A4-10) 
Basing Designation for BOTTOM VIEW  4AU 

r 1 

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

Pin 4 -Filament 
Cap - Anode 

Thermal: 

Type of Cool ing  Convection 
Temperature Rise of Condensed Mercury to 

Equil ibrium Above Ambient 
Temperature (Approx.)   30 °C 

HALF-WAVE RECTIFIER° 
Maximum and Minimum Ratings, Absolute-Naximum Values: 

For yower-suyyly frequency of 6o cys 
PEAK INVERSE ANODE VOLTAGE  2000 max. volts 
ANODE CURRENT: 
Peak  10 max. amp 
Averageb  2.5 max. amp 
Fault   250 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE (Operating)   +35 to +80 

° Mith circuit returns to filament—transformer center—tap. 
b Averaged over any interval of 5 seconds maximum. 

oC

RADIO CORPORATION OF AMERICA 
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635/7019 

Half-Wave Gas and Mercury-Vapor 
Rectifier 

GENERAL DATA 
Electrical:a 
Filament, Coated: 

Voltage (AC) 2  5 volts 
Current at 2.5 volts  18 t 2 amp 
Minimum heating time prior 
to tube conduction  60 sec 

Typical Anode Starting Voltage  20 volts 
Peak Tube Voltage Drop at anode amperes = 20  9 volts 

Mechanical: 
Operating Position  Vertical, base down 
Maximum Overall Length  9-1/Z" 
Maximum Diameter  2-1/16" 
Weight (Approx  )  6 oz 
Bulb  T16 
Cap  Medium (JEDEC No.Cl-5) 
Socket  Super-Jumbo 4-Contact 
Base Medium-Metal-Shell Super-Jumbo 4-Pin 
Terminal Diagram: 

Pin 1-No Internal 
Connection 

Pin 2 -Filament 
Pin 3 -Filament 

BOTTOM VIEW 

Pin 4-No Internal 
Connection 

Cap -Anode 

Thermal: 
Type of Cool ing  Convection 
Temperature Rise of Condensed Mercury 

to Equil ibrium Above Ambient 
Temperature (Approx.)   30 

HALF-WAVE RECTIFIERa 
Maximum and Minimum Ratings, Absolute —Maximum Values: 

For Bowe r—sugyLy frequency o} 6o cps 

oC 

PEAK INVERSE ANODE VOLTAGE  1000 max. volts 
ANODE CURRENT: 

Peak  77 max. amp 
Averageb  6.4 max. amp 
Fault 770 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE (Operating)°  -40 to +100 °C 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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635/7019 
a With circuit returns to filament-transformer center-tap. 
D Averaged over any interval of 20 seconds maximum. 

° For longest life, the operating condensed-me rc uby temperature range 
after warm-up should be kept between +u0oand +100 C which corresponds 
approximately to +10o to +70° C ambient. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



673 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage  5 t 5%   ac volts 
Current at 5 volts 10  amp 
Minimum heating time 
at rated voltage 30  sec 

Peak Tube Voltage 
Drop (Approx.)   10  volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length   11-7/16"I 
Seated Length  9-9/16" + 1-1/16" - 1/4"' 
Maximum Diameter   3-1/8"'. 
Weight (Approx.)   10.8 oz~. 
Cap  Medium (JETEC No.Cl-5) 
Base   Large-~1eta1-Shell Super~lumbo 4-Pin 

with Bayonet (JETEC No. A4-18) 
Basing. Designation for BOTTOM VIEW   2P 

P i n 1- No Connec-
tion 

Pin 2 -Filament, 
Cathode 
Shield 

Pin 3 -Filament 
Pin 4 - No Connec-

tion 
Cap -Anode 

Temperature Control: 

Heating--When the ambient temperature is so low that the 
normal rise of cond ens e_d -mercury temperature 
above the ambient temperature wi l l not bring the 
condensed-mercury temperature up to the minimum 
value of the operating ranges specified under 
Naximum Ratings, some form of heat-conserving en-
closure or auxi liary heater wi l l be required. 

Cooling--When the operating conditions are such that the 
maximum value of theoperatingcondensed-mercury-

temperature range is exceeded, provision should 
be madefor fo rc ed-air cool ing sufficient to pre-

vent exceeding the maximum value. 

Temperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature (Approx.): 
No load*   12 °C 
Full load•   17.5 °C 

* With x.75 volts rms on Pilame nt, and no heat-conserving enclosure. 

• With 5.25 volts rms on filament, quad rature operation, average anode 
current = Z.5 amperes, and no heat-conserving enclosure. 

~.+ Indicates a change. 

+ 
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673 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER — In-Phase Operation•

Maximum Ratings, Absolute Values: For suggly frequency o} 6o cqs 

Operating Condensed-Marc ury-
Temperature Range 

20° to 60° C 20° to 50° C 
PEAK INVERSE 
ANODE VOLTAGE  10000 max. 15000 max. volts 

ANODE CURRENT: 
Peak   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 suggly }requency o} 6o cys 

Operating Con den sad-Me rcury-
Temperature Range 

20° to 60° C 20° to 50° C 

PEAK INVERSE 
ANODE VOLTAGE  10000 max. 15000 max. volts 

ANODE CURRENT: 
Peak   10 max. 10 max. amp 
Average"  2.5 max. 2.5 max. amp 
Fault, for dura-
tion of 0.1 
second maximum 100 max. 100 max. amp 

CHARACTERISTICS RANGE VALUES FGR EQUIPMENT DESIGN 

Note Min. Max. 

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

rote 1: Mlth 5 volts rms on filament. 

Note 2: With a. 75 dolts rms on filament, and condensed-mercury tempera-
ture at 20 c. 

rote 3: With 5 volts rms on filament, condensed-mercury temperature of 
35° 15°C, peak anode current of zo amperes p.rov ided Dy nalf-
cycle put se from a 60-cps sine wave and recurring approximately 
once a second. Tube drop is measured by an osc illoscope connected 
between anode and center-tap of filament transformer. 

• Filament voltage in phase with anode voltage. 

x' Averaged over any interval of 20 seconds maximum. 

•• Filament voltage out oP phase (600 to 1200) with anode voltage. 

~ r

4-58 
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673 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

.-.. 
For Circuit Figures, see Front of this Section 

i"~ 

rte` 

CIRCUIT 

MAX. 
TRANS. 
SEC. 
VOLTS 
(RMS) 

E 

APPROX. 
DC 

OUTPUT 
YOLTS 

TO FILTER 

Eav 

MAX. 
DC

OUTPUT 
AMPERES 

lav 

MAX. 

DC 
OUTPUT 

KM 
TO FILTER 

Pdc 

Fig. 1 
Half-Nave 1060G° 4800 1,50 7.1 

Single-Phase 7000• 3200 1.75 5.5 
In-Phase Operation 

Fig. 2 
Full-Nave 530CP 4800 3.00 14.2 

Single-Phase 3500• 3200 3.50 I I.O 

In-Phase Operation 

Fig. 3 
Series 10600° 9600 3.00 28.4 

Single-Phase 7000• 6400 3.50 22.0 

In-Phase Operation 

Fig. 4 
Half-Nave 610G° 7200 4.50 32.2 

Three-Phase 4000• 4800 5.25 25.0 
In-Phase Operation 

Fig. 5 
Parallel 6100° 7200 15.0 108 

Three-Phase 4000• 4800 15.0 72 
Quadrature Operation 

Fig. 6 
Series 6100° 4300 7.5 IC8 

Three-Phase 4000• 9600 7.5 72 

Quad rat u re Operation 

Fig. 7 Resis- Induc- Resis- Induc-

Half-Nave 
live live live live 

Four-Phase 
Load Load Load Load 

Quadrature Operation 5300° 6750 9.0 10.0 60.8 67.5 
3500• 4500 9.0 10.0 40.5 45.0 

Fig. 8 Resis- Induc- Resis- Indvc-

Nalf-Nava live live live Live 

Six-Phase Load Load Load Laad 

Quadrature Operation 530CP 7200 9.5 10.0 68.4 72.0 
3500• a800 9.5 10.0 45.6 48.0 

~ For maximum peak inverse anode voltage of 15,000 volts, and condensed-
mercury-temperature range of 20° to 500 C. 

• For maximum peak inverse anode voltage of 10,000 volts, and .condensed-
mercury-temperature range of 200 to 600 C. 

4-58 ELECTRON TUBE DIVISION 
RADIO CORIORATION Of AMERICA, HAR RISON, NEW JERSEY 
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673 
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 det rimental to tube l ife 

and performance. When shields are used, special atten-

tion must be given to providing adequate venti lation and 

to maintaining normal condensed-mercury temperature. Rf 

fi lters are employed to prevent damage caused by rf 

currents which might otherwise be fed back into the rec-
tifier tubes. 

3 I/8 ~ M A %. 
D IA. 

MEDIUM CAP 
JETEC NQ CI-5 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

LARGE-METAL-SHELL 
SUPER-JUMBO 

4 -PIN 
BAYONET BASE 

JETEC NQ A4-IB 

99/I 6 

~ I I/16 

-I/q~ 

11 
MI6 

MAX. 

92CS-6655R3 

,~, 
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RATE OF RISE OF GONE- MERCURY TEMPERATURE 

................................ 

~~~~i ~~~~~~ MINIMUM ALLOWABLE 
  HEATING TIME BEFORE 

LOAD APPLICATION 

..xQ  
i  ~ ....:............C:'.::' :C: 

=.C.... ......~.....■....... 
~~\~~~~~~h~~~~~NA_~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~\~~~~~~~~11\~~~~~~~~~~~~~~~~~~~~~~~~~~ 

0 10 20 30 40 50 60 
HEATING TIME-MINUTES 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OP AMfRIU, MARe50N, NFW JERSEY 
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811 A 
Power Triode 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage (AC or DC) 6  3. volts 
Current   4 amp 

Ampl ification Factor  160 
Direct Interelectrode Capacitances (Approx.): 

Grid to plate 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   5-11/16" ± 5/32" 
Maximum Diameter'  2-7/16" 
Weight 2  7 oz 
Bul b ST19 
Cap  Medium (JEDEC No.Cl-5) 
Base  Mediur»-Shell Small 4-Pin Micanol with Bayonet 

(JEDEC No. A4-10) 
3G Basing Designation far BOTTOM VIEW 

Pin 1 -Filament 
P i n t- Do Not Use n 

Pin 3 -Grid 
~q Pin 4 -Filament 

Cap - Plate 

AAA=PLANE OF ELECTRODES 

,^.~ AF POWER AMPLIFIER & MODULATOR — Class 8 

Maximum Ratings, Absolute-Maximum Values: 

CCSa ICASb

DC PLATE VOLTAGE  1250 max. 1500 max. volts 
MAX.-SIGNAL DC PLATE 

CURRENT 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 two tubesd 

DC Plate Voltage 750 1250 1000 
DC Grid Voltages 
Peak AF Grid-to-Grid 

Voltage  
Zero-Signal DC Plate 

Current  

0 

197 

32 

0 

145 

50 

0 

185 

44 

1250 1500 volts 
0 -4.5 volts 

175 170 volts 

54 32 ma 
~-Indicates a change. 

RADIO CORPORATION OF AMERICA 
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DATA I 
4-63 



811 A 
Max.-Signal DC Plate 
Current  

Effective Load Resist-
ance (Plate to 
plate)  

Max.-Signal Driving 

350 

5100 

260 

12400 

Power (Approx.) 
Max.-Signal Power 

9.7 3.8 

Output (Approx.). 178 235 

350 350 313 ma 

7400 9200 12400 ohms 

7.5 6.0 4.4 watts 

248 310 340 watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony ~' 

Carrier conditions qer tube for use 
with a maximum modulation jactor.of i 

MaXlmum Ratings, Absolute-Maximum Values: 

CCS ICAS 

DC PLATE VOLTAGE  1000 max. 1250 max. volts 
DC GRID VOLTAGE   -200 max. -Z00 max. volts 
DC PLATE CURRENT  125 max. 150 max. ma 
DC GRID CURRENT   50 max. 50 max. ma 
PLATE INPUT   115 max. 175 max. watts 
PLATE DISSIPATION   30 max. 45 max. watts 

Typical Operation: 

DC Plate Voltage  1000 1250 volts 
DC Grid Voltage:f 
From a grid resistor of: 

1200 ohms   -55 - volts 
2700 ohms   - -120 volts 

Peak RF Grid Voltage  150 250 volts 
DC Plate Current  115 140 ma 
DC Grid Current (Approx.)9. 45 45 ma 
Driving Power (Approx.)9. 6.1 10 watts 
Power Output (Approx  )   88 135 watts 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyh

Maximum Ratings, Absolute-Maximum Values: 
CCS ICAS 

DC PLATE VOLTAGE  1250 max. 1500 max. volts 
DC GRID VOLTAGE   -200 max. -200 max. volts 
DC PLATE CURRENT  175 max. 175 max. ma 
-0C GRID CURRENT   50 max. 50 max. ma 
PLATE INPUT   175 max. 260 max. watts 
PLATE DISSIPATION   45 max. 65 max. watts 

Typical Operation: 

DC Plate Voltage.  1250 1500 volts 
DC Grid Voltage: 

From a grid resistor of: 
1100 ohms   -50 
1750 ohms   - 

`./ 

~/ 

~/' 

volts 
-70 volts ``~ 

RADIO CORPORATION OF AMERICA 
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811A 
From a cathode resistor of: 
270 ohms  -50 - volts 
330 ohms  - -70 volts 

Peak RF Grid Voltage  140 175 volts 
DC Plate Current  140 173 ma 
DC Grid Current (Approx.)9. 45 40 ma 
Driving Power (Approx.)9. 5.7 7.1 watts 
Power Output (Approx  )   135 200 watts 

SELF-RECTIFYING AMPLIFIER k — Class C 
Maximum CCS Ratings, Absolute-Naximum Values: 
AC PLATE VOLTAGE (RMS)  1750 max. volts 
DC GRID VOLTAGE   -125 max. volts 
DC PLATE CURRENT  65 max. ma 
DC GRID CURRENT   25 max. ma 

,.+, PLATE INPUT   125 max. watts 
PLATE DISSIPATION   45 max. watts 

Typical Operation in Push-Pull Circuit at 27 Nc: 
Values are for 2 tubes 

AC Plate Voltage 0151  1750 volts 
DC Grid Voltage:f+" 

From a grid resistor of: 
1500 ohms   -70 volts 

DC Plate Current  130 ma 
DC Grid Current (Approx.)   46 ma 
Driving Power (Approx.)"  12 watts 
Power Output (Approx  )   175 watts 
Useful Power Output (Approx.)-
75% circuit efficiency  130 watts 

n 1 

AMPLIFIERk — Class C 
Wtith Sebarate, Rectified, Unfiltered, 
Single-Phase, Full-Wave Plate Suyyly 

Maximum CCS Ratings, Absolute-Maximum values: 
DC PLATE VOLTAGE  1125 max. volts 
DC GRID VOLTAGE   -125 max. volts 
DC PLATE CURRENT  160 max. ma 
DC GRID CURRENT   45 max. ma 
PLATE INPUT   175 max. watts 
PLATE DISSIPATION   45 max. watts 

Typical Operation: 
DC Plate Voltage  1125 volts 
DC Grid Voltage:f,m 

From a grid resistor of: 
1400 ohms  -35 volts 

DC Plate Current  125 ma 
DC Grid Current (Approx.)   25 ma 
Driving Power (Approx.)k  3 watts 
Power Output (Approx  )   135 watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 2 
4-63 



811 A 

LINEAR RF POWER AMPLIFIER — Class ABq
Single-Sideband Suyyressed-Carrier.Seryice 

Maximum Ratings, Absolute-Maximum Values ub to go 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   50 max. 50 max. ma 
DC PLATE INPUT: 

Max.-Signal (Single-Tone) or 
Peak-Envelope (Two-Tone)  165 max. 235 max. watts 

PLATE DISSIPATION   45 max. 65 max. watts 

Typical Operation with "Single-Tone" Modulation:Q 

DC Plate Voltage 1250 1500 volts 
DC Grid Voltager 0 -4.5 volts 
Zero-Signal DC Plate Current. 25 16 ma V 
Effective RF Load Resistance. 5700 6000 ohms 
DC Plate Current 130 157 ma 
DC Grid Current  30 30 ma 
Peak f2F 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.)  120t 1601 watts 

Typical. Operation with "Two-Tone" Modulation at 30 Mc:° 
DC Plate Voltage 1250 1500 volts 
DC Grid Voltager 0 -4.5 volts 
Zero-Signal DC Plate Current. 25 16 ma 
Effective RF Load Resistance. 5700 6000 ohms 
DG Plate Current: 

Peak-Envelope  130 157 ma 
Average  91 110 ma 

Average DC Grid Current  20 20 ma 
Peak-Envelope Driver Power Output 
(Approx.)S  - 7 8 watts V 

Output-Circuit Efficiency (Approx.) 90 90 % 
Distortion Products Level:v 
Third order  -26 -25 db 
Fifth order  -32 -30 db 

Useful Power Output (Approx.): 
Peak-Envelope  1201 1601 watts 
Average  60t 80t watts V 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DES16N 
Note Nin. Nax. 

Filament Current 1 3.75 4.25 amp 
Ampl ification Factor 1 2 144 176 
Grid-Plate Capacitance - 4.9 6.3 pf `./" 
Grid-Filament Capacitance  - 4.9 6.9 pf 

+ Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



811 A 

Plate—Filament Capacitance — 0.52 0.88 pf 
Plate Current  1 3 16 36 ma 
Grid Current 1 4 25 85 ma 
Useful Power Output  1 5 160 — watts w 

Note 1: With dC filament voltage of 6.3 volts. 

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

Note 3: With do plate voltage of 2000 volts and do grid vol loge of -2 volts. 

Note 4: With do plate voltage of 200 volts antl do gritl vol loge of a50 volts. 
Note 5: With Oc plate voltage of 1500 volts; do plate current of 175 ma; 

do grid current of gll to 50 ma; grid resistor of 3500 t SO% 
ohms; and frequency of 15 Mc. 

a Continuous Commercial Service. 
b Intermittent Commercial and amateur Service. 

O Averaged over any audio-frequency cycle of sine-wave form. 
d When two or more tubes are used precautions should be taken to balance 

the plate currents. 
0 For ac f.il ament supply. 

f Obtained by grid resistor of value shown or by partial self-bias methods. 
9 For effect of load resistance on grid current and driving power, refer 

tq TUBE RATINGS — Grtid Current and Drtivting Power in the General Section. 

k The B11A is not recommended for oscillator service in appl ications in-
volving wide variations in load. For such appl ications, the 812A with 
its low ampl ification factor is preferred because of its aD it ity to 
oscillate over a wide range of load variation. 

m The BSSA 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 appl ications, such as 
are encountered in therapeutic equipment, where grid current and grid 
voltage may vary widely because of fluctuating 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. 
p From a driver with a rectified, unfiltered, single-phase, full-wave 

plate supply. 
4 ^Single-Tone" operation refers to that class of ampl ifier service in 

which the input consists of a monof requ ency rf signal having constant 
ampl itude. This signal is produced in a single-sideb and suppressed-
carrier system when a single audio frequency of constant ampl itude is 
appl ied to the input of the system. 

r Obtained preferably from a separate, well-regulated supply. 
s Driver power output represents circuit losses and is the actual power 

measured at input to the grid circui t. The actual power re qul red 
depends on the operating frequency and the circuit used. 

t This value of useful power is measured at load of output circuit having 
indicated efficiency. 

4 "two-tone Modulation^ operation refers to Lnat class of ampl ifier s 
ice in which the input consists of two equal monof requ ency rf signals 
having constant ampt itud e. These signals are produced In a single-
sideband suppressed-carrier system wn en two equal-and-constant ampl i-
tude audio frequencies are appl ied to the input of the system. 

~ Referenced to eithe rof the two tones and without the use of feedback 
Lo enhance l inearity. 

D Key-down conditions per tube without modulation. Modulation essentially 
negative may De 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, Dy cathode resistor, or 
Dy combination methods. 

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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811 A 
MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM PLATE VOLTAGE & PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 
Plate- 

Modulated 
Class C 

30 100 100 
60 89 89 
80 70 70 

100 55 55 

2 T/6 MAX.—r
DIA. 

CAP 
J EDEC No. CI-S 

ST19 BULB 

BASE 
JEDEG 

N0.A4-t0 

6 1532 
MAX. 

5 '%6

f 5 32 

92CS-690582 

ALL DIMENSIONS IN INCHES 
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AVERAGE PLATE CHARACTERISTICS 
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OPERATION CHARACTERISTICS 
Ef=6.3 VOLTS AC FOR BIIA's 8 2.5 VOLTS AC FOR 2A 3's 
INpUT:CLASS ABI-TWO TYPE 2A3's; PLATE- SUPPLY 

VOLTS=360; CATHODE - BIAS RESISTOR(R I)=780 
OHMS; BYPASS CAPACI70R(CI)=80 y.f 

INTERSTAGE TRANSFORMER (T): 

VOLTAGE RATIO 
PRIMARY  =6 
1/2 SEC. 

OUTPUT: CLASS B-TWO TYPE 811A's; PLATE-SUPPLY VOLTS 
(Ebb)=1250; DC GRID VOLTS=OJ PLATE -TO -
PLATE LOAD=12400 OHMS 

TYPE 
BIIA 

300 

250 

N 

FN-¢ 200 

3~ 
Q 

~~ 150 

~~ 
OW 
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OPERATION CHARACTERISTICS 
Er=6.3 VOLTS AC FOR 811A's 8 2.S VOLTS AC FOR 2A3's 
CIRCUIT AR RANGEM ENT:SAME AS ON DWG.92CM-7138 

UNDER TYPE 811A 
INPUT: CLASS ABI - T WO TYPE 2A3's;PLATE -SUPPLY 

VOLTS=360;CATHODE-BIAS RESISTOR (RI)=780 
OHMS; BYPASS CA PACITOR(C 1~=BO i.~f 

INTERSTAGE TRANSFORMER (T): 

VOLTAGE RATIO 
PRIMARY  =6 
I/2 SEC. 

OUTPUT: CLAS S B-TWO TYPE 811A'4; PLATE-SU PPLY VOLTS 
(Eb6~=1500 DC GRID VOLTS= -4.5; PLATE - TO -
PLATE LOAD=12400 OHMS 

ttQ 
wa 
3 
ou 
ao 100 ~  

u 
z 0 

10 ~ 20 

0 10 20 30 40 50 60 
INPUT SGNAL (EQ)PER TUBE-RMS VOLTS 
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812A 
Power Triode 

~~ 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage (AC or DC)  6.3 t 0.3 volts 
Current at filament volts 6.3 4 

Ampl ification Factor  29 
Oirect Interelectrode Capacitances: 

Grid to plate   5.5 pf 
Grid to filament  5.4 pf 
Plate to filament   0.77 pf 

Mechanical: 

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

Maximum Overall Length  6-15/32" 
Seated Length 5-11/16" t 5/32" 
Maximum Diameter  2-7/16" 
Weight 2  7 oz 
Bulb  ST19 
Cap  Medium (JEDEC No.Cl-5) 
Base  Medium-Shell Small 4-Pin Micanol with Bayonet 

(JEDEC No. A4-10) 
Basing Designation for BOTTOM VIEW  3G 

Pin 1 -Filament 
P i n t- Do Not Use A 

Pin 3 -Grid 
'—^ Pin 4 -Filament 

Cap - Plate 

AA=PLANE OF ELECTODES 

AF POWER AMPLIFIER & MODULATOR — Class B 

Maximum Ratings, Absolute-Maximum Values: 

CCS~ ICAS~~ 

DC PLATE VOLTAGE. 1250 max. 1500 max. volts 
MAX.-SIGNAL DC PLATE CURRENT' 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 fora tubes 

DC Plate Voltage  1250 1500 volts 
DC Grid Voltage#  -40 -48 volts 
Peak AF Grid-to-Grid Voltage. 225 270 volts 
Zero-Signal DC Plate Current. 22 28 ma 

k Averaged over any audio—frequency cycle of sine—wave Porm. 

~. ~,#: See next page. f Intli ca tes a cn ang e. 
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812A 
ccs• rcas•• 

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 

Carrierconditions yer tube for ase 
with a maximum modulation facto r. of i 

Maximum Ratings, Absolute-Maximum Values: 
CCS• 

DC PLATE VOLTAGE  1000 max. 
DC GRID VOLTAGE   -200 max. 
DC PLATE CURRENT  125 max. 
DC GRID CURRENT   35 max. 

ICAS~~ 
1250 max. 
-200 max. 
150 max. 
35 max. 

volts 
volts 

ma 
ma 

PLATE INPUT  115 max. 175 max. watts 

PLATE DISSIPATION  30 max. 45 max. watts 

Typical Operation: 

DC Plate Voltage 1000 1250 volts 

DC Grid Voltage 
110 

3400 
-115 
3300 

volts 
ohms 

Peak RF Grid Voltage 220 240 volts 
DC Plate Current 115 140 ma 
DC Grid Current (Approx.) 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°O

Maximum Ratings, Absolute-Maximum Values: 

CCS~ 

DC PLATE VOLTAGE  1250 max. 
DC GRID VOLTAGE   -200 max. 
DC PLATE CURRENT  175 max. 
DC GRID CURRENT   35 max. 

ICAS~~ 

1500 max. 
-200 max. 
175 max. 
35 max. 

volts 
volts 

ma 
ma 

PLATE INPUT  175 max. 260 max. watts 
PLATE DISSIPATION  45 max. 65 max. watts 

Typical Operation: 

DC Plate Voltage 1250 1500 volts 
90 -120 volts 

DC Grid Voltage'•  3000 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 

~, N ,#, ®, ~,m. See next page. 
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812- A 
POWER TRIODE 

SELF-RECTIFYING OSCILLATOR or AMPLIFIER - Class C 

Maximum Ratings, Absolute Values: 
CCSr

AC PLATE VOLTAGE (RMS)   1750 max. volts 
DC GRID VOLTAGE  -125 max. volts 
DC PLATE CURRENT   75 max. ma 

DC GRID CURRENT  20 max. ma 
PLATE INPUT  145 max. watts 
PLATE DISSIPATION  45 max. watts 

Typical Operation in Push-Pull Circuit at 27 Mc.: 
ra loss are for 2 tubes 

AC Plate Voltage (RMS)   1740 volts 
Grid Resistor•   3500 ohms 
DC Plate Current   150 ma 

DC Grid Current (at full load)   29 ma 
Driving Power (Approx.)•   12 watts 
Power Output (Approx.)   200 watts 
Useful Power Output (Approx.)-
75% circuit efficiency   150 watts 

AMPLIFIER or OSCILLATOR - Class C 

Yti th Seyarate, Re ctif{ed, Onf{Ite red, Single-Phase, 

lull-Pave Plate Sugp iy 

Maximum Ratings, Absolute Values: 
CCS' 

DC PLATE VOLTAGE   1125 max. volts 
DC GRID VOLTAGE  -125 max. volts 
DC PLATE CURRENT   160 max. ma 
OC GRID CURRENT.   32 max. ma 
PLATE INPUT§   175 max. watts 
PLATE DISSIPATION  45 max. watts 

Typical Operation: 

DC Plate Voltage   1125 volts 
Grid Resistors   2200 ohms 
DC Plate Current   125 ma 
DC Grid Current (Approx  j   30 ~ ma 
Driving Power (Approx.)§§  5 watts 
Power Output (Approx.)   135 watts 

' continuous Commercial service. 

~ Intermittent Commercial and Amateur Service. 

~ FOr ac filament Supply. 

~~ ODL ained Dy grid resistor o/ value shown or Dy part ial self-bias methods. 

Obtained Isom affixed supply, Dy gritl resistor (3000,4000) or Dy cath-
resistor (530,590). 

OO, ~,{},§,§§: See next page. F Indicates a change. 

F 
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S 12-A 
POWER TRIODE 

m 
Modulation essentially negative may De used, it the positive peak of 
the audio-frequency envelope does not exceed 115f of the tarn er con-
ditions. 

• From a self-rectifi etl driver. 

~ Tne 912-A can be Di ased Dy any Convenient met nod, Dut the use of a grid 
resistor is preferred because the Dias is automatically varied as the 
load on the circuit veri es. In Loose applications where grid current 
and grid voltage may vary widely De<ause of fluctuating loads, it is 
i mpo rt arK to design equipment so to at the maximum grid-current and 
grid-voltage ratings are never exceeded for any load. An approximate 
rule !s to adjust the grid-current and grid-voltage values at full-
load to one-half of the correspo rd ing maximum values. This operating 
condition permits grid-current and grid-voltage values to rise trdn 
zero load to twice their full-load values, and usually provides ade-
quate leeway. 

Power input to plate is 1.23 times the product of DC P1 ate Voltage and 
DC Plate Current. 

§§ From a driver with a rectified, unlit tared, single-phase, full-wave 
plate supply. 

NOTE: When the 912-A is used in the final ampl ifier or a preceding stage 
of a transmitter de6igned for Dre ak-in operate or and osci llator xey-
ing, a small amount of fixed Dias must De usetl to maintain the plate 
Current at a Safe value. Mi[h a plate voltage of 1500 volts, a tined 
D ids of at least -u5 volts sno utd De used. 

CHARACTERISTICS RANGE VALUES FOR EQUIPAEYT DESIGN 

Fi lament Current  
Ampl ification Factor 

Note Min. Nas. 

amp 1 
1,2 

3.75 
2F, 

4.25 
32 

Grid-Plate Capacitance - 4.8 6.2 µµf 
Grid-Fi lament Capacitance. - 4.4 6.4 µµ.f 
Plate-Fi lament Capacitance - 0.58 0.9~ µµf 
Grid Current  1 3 17 39 ma 
Plate Current 1 4 18 42 ma 
Useful Power Output 1 5 140 - watts 
Mote 1: DC filament voltage 6.3 volts. 

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

Mate 3: rite do plate voltage of 200 vol is and do grid vol cage oI ♦50 volts. 

N ote r: Wi to do pl ate voltage of 1250 volts an0 do gritl voltage of -30 volts. 
Note 5: rich do plate voltage oT 1500 volts, plate current of yT5 m 

grid current of 3u to 50 ma., grid resistor of 3500 i lOt ohms an0 
l requ ency of 15 Mc. 

Data on operating fre4uencies for the 812-A are given 
on the sheet TRANS. 7U8E RATINGS vs FpEQUENCY 

MARCH 1, 1951 
Tui3EiJEVARrb1ENT 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 

~~ 

/'~ 

~1 

OPERATING 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 

OF MAXIMUM PLATE VOLTAGE 6 PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 
Plate— 

Modulated 
Class C 

30 

60 

80 

100 

100 

89 

70 

55 

100 

89 

70 

55 

2 ~/6 MAX. 
DIA. 

GAP 
JEOEG NaChS 

ST 19 BULB 

BASE 
JEDEC 

No.A4-10 

6 i5~32 
MAX. 

5 1~6 

t 532 

92CS-690582 

ALL DIMENSIONS IN INCHES 
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812A 

AVERAGE PLATE CHARACTERISTICS 

0 0 0 8 
m ~Q Q N 

PLATE (Ib) OR GRID (IC) MILLIAMPERES 
92CM-6074 R1 
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812-A 

OPERATION CHARACTERISTICS 

Ep=6.3 VOLTS AC FOR 812-A's & 2.5 VOLTS AC FOR 2A3's 
INPUT:CLASS ABI-TWO TYPE 2A3's; PLATE-SUPPLY 

VOWS=360; CATHODE -BIAS RESIST OR (RI)=780 
OHMS; BYPASS CAPACITOR (CI)= 80 }lf 

INTERSTAGE TRANSFORMER (T); 

RATIO 
PRIMARY 

_14 VOLTAGE 
I/2 SEC. 

OUTPUT: CLASS B-TWO TYPE 812-A's; PLATE VOLTS 
(Ebb)=1250; DC GRID VOLTS= - 40; PLATE-TO-
PLATELOAD=122000HMS 
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812-A 

OPERATION CHARACTERISTICS 

E f = 6.3 VOLTS AC FOR 812-A's 8 2.5 VOLTS AC FOR 2A3 i 
CIRCUIT ARRANGEMENT: SAME AS ON DWG. 92CM-6938 

UNDER TYPE 812-A 
INPUT: CLASS ABI-TWO TYPE 2A35; PLATE-SUPPLY 

VOLTS = 360; CATHODE-BIAS RESISTOR (RI) = 780 
OHMS; BYPASS CAPA~ITOR(CI)=80Nf 

INTERSTAGE TRANSFORMER(T): 

VOLTAGE RATIO PRIMARY  =14 
I/2 SEC. 

OUTPUT:CLASS B-TWO TYPE 812-A's; PLATE VOLTS 
(Ebb)=ISOO;DC GRID VOLTS= -4 B; PL ATE -TO-
PLATE LOAD=13200 OHMS 
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HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 
Electrical: 
Fi lament, Coated: Min. Av. Nax. 
Voltage  2.25 2.5 2.75 ac volts 
Current at 2.5 volts - 2 2.2 amp 
Heating time at rated 
voltage  10 - - sec 

Peak Tube Voltage Drop 
(Approx  )   - 15 - volts 

Mechanical: 
Operating Position  Vertical f base down 
Maximum Overall Length   4-11/16" 
Seated Length  3-15/16" ± 1/8" 
Maximum Diameter   1-9/16" 
Weight (Approx.)   1 oz 
Bulb   ST12 
Cap Small (JETEC No.Cl-1) 
Socket  Johnson No.122-224, or equivalent 
Base  Small-Shell Small 4-Pin (JETEC No.A4-5) 
Basing Designation for BOTTOM VIEW   4P 

Pin 1 -Filament 
Pin 2-No Connec-

tion 
Pin 3-No Connec-

tion 

Temperature Control: 

denting—When the ambient temperature is so low that the 
normal rise of condensed-mercury temperature above the 
ambient temperature wi l l not bring the condensed-mercury 
temperature up to the minimum value of the operating 
ranges specified under Naximum Ratings, some form of 
heat-conserving enclosure or auxi l iary heater wi l l 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 cool ing sufficient to prevent exceeding 
the maximum value. 

Temperature Rise of Condensed Mercury to Equil ibrium 
Above Ambient Temperature (Approx.): 
No load  22 
Full load  26 

Pin 4 - Filament, 
Cathode 
Shield 

Cap -Anode 

8-57 

oC
oC

Ind icates a change. 
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HALF-WAVE MERCURY-VAPOR RECTIFIER - 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: For su¢bly frequency of 6o c¢s 

Operating Condensed-Mercury-
TemOerature Range 

20° to 60° C 
PEAK INVERSE ANODE VOLTAGE 7500 max. volt 

s 

ANODE CURRENT: 
Peak   500 max. ma 
Averaged   125 max. ma 
Fault, for duration of 0.1 

second maximum   5 nlax. amp 

pve rag ed over any interval of 7o seconds maximum. 
` , 
V 

QPERATING CDNSIDERATIONS 

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 l ife 
and performance. When shields are used, special atten—
tion must be given to providing adequate venti lation and 
to maintaining normal condensed—mercury temperature. Rf 
fi lters are employed to prevent damage caused by rf 
currents which might otherwise be fed back into the rec—
tifier tubes. 

8-57 ELECTRON TUBE DIVISION 

y Indicates a change. 

DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW IE RSEY 

F 



e~ 
816 

HALF=WAVE MERCURY-VAPOR RECTIFIER 
For Circuit Figures, see Front of this Section 

CIRCUIT 

MAX. 
TRANS. 
SEC. 
VOLTS 
(RNS) 

E 

APPROX. 

DC 
OUTPUT 
VOLTS 

TO FILTER 

Ea.v 

MAX. 

OUTPUT 
AMPERES 

lav 

MAX. 

DC 
OUTPUT 

RW
TO FILTER 

Pdc 

F i9. I 
Malf-Wave 

Single-Phase 
In-Phase Operation 

5300° 2400 0.125 0.3 

Fig. 2 
Full-Wave 

Single-Phase 
In-Phase Operation 

26OCF 2400 0.25 0.6 

Fig. 3 
Series 

Single-Phase 
In-Phase Operation 

5300° 4800 0.25 1.2 

Fig. 4 
N alf-Wave 

Three-Phase 
In-Phase Operation 

~~ ~~ 0.75 2.7 

Fig. 5 
Parallel 

Three-Phase 
Quad ratu re Operation 

~~ 36~ 1.5 5.4 

Fig. 6 

Series 

Three-Phase 
Quadrature Operation 

30000 7200 0.75 5.4 

Fig. 7 
Nalf-Wave 
Four-Phase 

Quad ratu re Operation 2600° 3500 

Resis- Induc- 
Live tive 
Load Load 
0.45 0.5 

Resis- Induc-
tive tive 
Load Load 
1.55 1.75 

Fig. 8 
Nalf-Wave 
Six-Phase 

Quad ratu re Operation 26000 3600 

Resis- Induc- 
tive tive 
Load Load 
0.47 0.5 

Resis- Znduc-
tive tive 
Load Load 
I J 1.8 

0 For maximum peak inverse anode voltage of 7500 volts and condensed-
mercury-temperature range of 20o to 60° C. 

DATA 2 8-57 ELECTRON TUBE DIVISION 
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816 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

SMALL CAPS 
JETEC N' GI-I 

ST 12 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

SMALL-SHELL 
SMALL 4-PIN 

BASE 
JETEC N~ A4-5 

`- 1916 MAX.-->-

I~ " 

4 %I6'/ 
MAX. 

3 1516 

92CM - 6277 R4 

8-57 ELECTRON TUBE {iAIVISION 
RADIO CORPORATION Of AMERICAf HARRISON, NEW lEASEY 

CE-6277R4 



833A 
Power Triode 

THORIATED-TUNGSTEN FILAMENT RUGGED STRUCTURE 
ZIRCONIUM-COATED ANODE POST TERMINALS 

1250 WATTS CW INPUT (CCS) 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)  10 t 5% volts 
Current at heater volts = 10  10 amp 

Amplification Factor, for grid volts 
_ -10 and plate ma. = 200   35 

Direct Interelectrode Capacitances: 
Grid to plate   6.3 µµf 
Grid to filament  12.3 µµf 
Plate to filament   8.5 µµf 

Nkchanical: 
Operating Position Vertical, with filament posts up + 

or down; Horizontal, with plane 
of electrodes vertical (on edge) 

Overall Length  8-5/8" t 3/16" 
Maximum Diameter  4-19/32" 
Bulb  T36 
Weight (Approx  )  1 lb 
Terminal Connections (See Dimensional Outline): 

F -Filament 

G -Grid 

P -Plate 

Thenaa 1: 
Cooling: 

Natural orforced air--depending onthe operating conditions. 
Natural Cooting means that adequate free circulation of air 
around the tube is necessary. Forced-Air Coodinq 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 l imit 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. 

~•~•': See next page. r inoicates a cnang e. 
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833A 
AF POWER AMPLIFIER b MODULATOR — Class B 

NATURAL COOLING 

CCS~ ICAS~~ 

Maximum Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  3000 max. 3300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT* 500 max. 500 max. ma 
MAX.-SIGNAL PLATE INPUT*  1125 max. 1300 max. watts 
PLATE DISSIPATION*  300 max. 350 max. watts 

Typical Operation with Natural Cool ing: 

Values are far 2 tubes 

DC Plate Voltage  3000 3300 volts 
DC Grid Voltage#  -70 -80 volts 
Peak AF Grid-to-Grid Voltage. 400 440 volts 
Zero-Signal DC Plate Current. 100 100 ma 
Max.-Signal DC Plate Current. 750 780 ma 
Effective Load Resistance 
(Plate to plate)   9500 10500 ohms 

Max.-Signal Driving Power 
(Approx.)   20 30 watts 

Max.-Signal Power Output 
(Approx.)   1650 1900 watts 

~✓ 

`/ 

`/ 

FORCED-AIR COOLING 

CCS~ ICAS~~ 

Maximum Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  4000 max. 4000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT* 500 max. 500 max. ma 
MAX.-SIGNAL PLATE INPUT*  1600 max. 1800 max. watts 
PLATE DISSIPATION*  400 max. 450 max. watts 

Typical Operation with Forced-Air Cool ing: 

Values are for 2 tubes 

DC Plate Voltage  4000 4000 volts 
DC Grid Voltage#  -100 -100 volts ~ 
Peak AF Grid-to-Grid Voltage. 480 510 volts 
Zero-Signal DC Plate Current. 100 100 ma 
Max.-Signal DC Plate Current. 800 900 ma 
Effective Load Resistance 
(Plate to plate)   12000 11000 ohms 

Max.-Signal Driving Power 
(Approx.)   29 38 watts ,~ 

Max.-Signal Power Output 
(Approx.)   2400 2700 watts 

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

~~ 

•, N,#: See next Dag e. 
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833-A 

POWER TRIODE 

RF POWER AMPLIFIER - Class B Telephony 
Carrier conditions yer tube for use with a aax. sodu la tion factor of 1.0 

NATURAL COOLING 

CCS~ 
Maximum Ratings, Absolute Values: 

ICAS~~ 

DC PLATE VOLTAGE 3000 max. 3300 max. volts 
DC PLATE CURRENT 300 max. 300 max. ma 
PLATE INPUT  450 max. 525 max, watts 
PLATE DISSIPATION  300 max. 350 max. watts 

Typical Operation with Natural Cooling: 
DC Plate Voltage 3000 3300 volts 
DC Grid Voltage# -70 -100 volts 
Peak RF Grid Voltage. 90 110 volts 
DC Plate Current 150 150 ma 
DC Grid Current (Approx.) 2 2 ma 
Driving Power (Approx.)•. 10 11 watts 
Power Output (Approx.). 150 200 watts 

FORCED-AIR COOLING 

CCS~ 
Maximum Ratings, Absolute Values: 

ICAS'~~ 

DC PLATE VOLTAGE 4000 max. 4000 max. volts 
DC PLATE CURRENT 300 max. 300 max. ma 
PLATE INPUT  600 max. 675 max. watts 
PLATE DISSIPATION  400 max. 450 max. watts 

Typical Operation with Forced-Air Cool ing: 

DC Plate Voltage 4000 4000 volts 
DC Grid Voltage# -120 -120 volts 
Peak RF Grid Voltage. 120 130 volts 
DC Plate Current 150 150 ma 
DC Grid Current (Approx.) 2 3 nia 
Driving Power (Approx.)•. 14 21 watts 
Power Output (Approx.). 225 250 watts 

PLATE-MODULATED RF PDWER AMPLIFIER - Class C Telephony 
Carrier conditions fler tube for use with a waz. soduln Lion factor of I.0 

NATURAL COOLING 

CCS~ ICAS~~ 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 

# For ac filament supply 

• At Brest of audio—frequency cycle with modulation factor o4 1.0. 

2500 max. 3000 max. volts 
-500 max. -500 max. volts 
400 max. 400 max. ma 

10-56 
TUDE DIVISION 
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833 -A 
POWER TRIODE 

CCS' ICAS~~ 

DC GRID CURRENT   100 max. 100 max. ma 
PLATE INPUT   835 max. 1000 max. watts 
PLATE DISSIPATION   200 max. 250 max. watts 

Typical Operation with Natural Cooling: 

DC Plate Voltage  2500 3000 volts 
DC Grid V°ltage~  -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 ma 
Driving Power (Approx.)®. 30 26 watts 
Power Output (Approx.). 635 800 watts 

FORCED-AIR COOLING 

CCS~ 

Maximum Ratings, Absolute Values: 

ICAS'~ 

DC PLATE VOLTAGE 3000 max. 4000 max. volts 
DC GRID VOLTAGE  -500 max. -500 max. volts 
DC PLATE CURRENT 450 max. 450 max. ma 
DC GRID CURRENT  100 max. 100 max. ma 
PLATE INPUT  1250 max. 1800 max. watts 
PLATE DISSIPATION  270 max. 350 max. watts 

Typical Operation with Forced-Air Cooling: 

DC Plate Voltage 3000 4000 volts 
DC Grid Voltages -300 -325 volts 

From a grid resistor of 3600 3600 ohms 

Peak RF Grid Voltage. 490 520 volts 
DC Plate Current 415 450 ma 

DC Grid Current (Approx.)®. 85 90 ma 
Driving Power (Approx.)®. 37 42 watts 
Power Output (Approx.). 1000 1500 watts 

RF POWER AMPLIFIER & OSCILLATOR--Class C TelegraphyO°
and 

RF PaVER AMPLIFIER--Class C FM Telephony 

NATURAL COOLING 

ACS' ICAS"

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 

3000 max. 
-500 max. 
500 max. 

3300 max. volts 
-500 max. volts 
500 max. ma 

~ Obtained by 9ritl resistor, or Prom a combination of grid resistor 
with either fixed supply or cathode resistor. 

°° Key-down conditions per tune without amplitude modulation. Amplitude 
m otlulation essentially negative may be used if the positive Deak of 
the audio-frequency envelope does not exceed 115E of the carrier 
c and it lone. 

',",®: See next page. 
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833-A 

POWER TRIODE 

ccs• 
DC GRID CURRENT   100 max. 
PLATE INPUT   1250 max. 
PLATE DISSIPATION   300 max. 

Typical Operation with Natural Cool ing: 

rcns•• 
100 max. 
1500 max. 
350 max. 

ma 
watts 
watts 

DC Plate Voltage 2250 3000 3000 3000 volts 
DC Grid Voltage  
From a grid 

resistor of  
From a cathode 

resistor of  

-125 

1500 

235 

-200 

3600 

425 

-160 

2300 

400 

-155 

2150 

270 

volts 

ohms 

ohms 
Peak RF Grid Voltage. 300 360 310 350 volts 
DC Plate Current 
DC Grid Current 
(Approx.)• 

Driving Power 
(Approx.J ® 

Power Output 
(Approx.)  

445 

85 

23 

780 

415 

55 

20 

1000 

335 

70 

20 

800 

500 

70 

25 

1150 

na 

ma 

watts 

watts 

FORCED-AIR COOLING 

CCS•

Maximum Ratings, Absolute Values: 

ICAS••

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

DC PLATE CURRENT 500 max. 500 max. ma 
DC GRID CURRENT  100 max. 100 max. ma 
PLATE INPUT  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 Voltage••  -200 -225 volts 

From a grid 
resistor of  2650 2400 ohms 

From a cathode 
resistor of  380 380 ohms 

Peak RF Grid Voltage. 375 415 volts 
DC Plate Current 450 500 ma 

DC Grid Current® 75 95 ma 

Driving Power (Approx.)®. 26 35 watts 

Power Output (Approx.). 1440 1600 watts 

Su Dj ect to witle variation depending on the impedance of the load circuit. 
High-~mpeD ante loatl circuits require more grid current and Driving power 
to obtain the desired output. Low-impedance load circuits ne etl less 
grid current and driving power, Dut plate-circuit efficiency is 
sacrificed. 'The driver stage.sh oul0 have 9000 regulation and should 
De capable of del ivering co slderably more Loan the required driving 
power. 

•• Optained from fixed supply, by grid resistor, Dy cathotle resistor, or 
Dy combination metnod s. 

•, ••: see next page. ~ Indicates a change. 
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833 -A 
POWER TRIODE 

xOTE: When the 833-A is used in thE; final amplifier or a preceding stage 
of a transmitter des l9ned for Drea k-in operation and oscillator keying 
a small amount of fixes-bias must be used to maintain the plate clirren{ 
at a sate value. with a plate voltage of 4000 volts, a fixed bias of at 
least -90 volts should be used. 

SELF-RECTIFYING OSCILLATOR OR AMPLIFIER - Class C 

NATURAL COOLING 

CCS~ ZCAS~~ 
Maximum Ratings, Absolute Values: 

AC PLATE VOLTAGE (RAC). 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 INPUTA'~   1180 max. 1290 max. watts 
PLATE DISSIPATION   300 max. 350 max. watts 

Typical Operation with Natural Cooling: 

AC Plate Voltagg (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 ) 710° 800° watts 

FORCED-AIR COOLING 

CCS~ 
Maximum Ratings, Absolute Values: 

AC PLATE VOLTAGE (RMS)  5650 max. volts 
DC GRID VOLTAGE   -315 max. volts 
DC PLATE CURRENT  .250 max. ma 
DC GRID CURRENT   50 max. ma 
PLATE INPUT   1570 max. watts 
PLATE DISSIPATION   400 max. watts 

Typical Operation with Forced-Air Cooling: 

AC Plate Voltage (RMS)  5300 volts 
DC Grid Voltages  -97 volts 
From a grid resistor of   2700 ohms 

DC Plate Current  240 ma 
DC Grid Current (Approx.)   35 ma 
Driving Power (Approx.)##   14 watts 
Output-Circuit Efficiency (Approx.) 85 % 
Useful Power Output (Approx.)   975° watts 
~~ Power input to plate is 1.11 times the prod uc[ of ac plate voltage 

(rms) and the do plate current. 
it 

From a self-rectified driver. 

~.N,~,°. See next page. -r Indicates a change. 
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DC Plate Voltage 2500 2750 
DC Grid Voltages -130 -135 
Erom a grid resistor of 1560 1770 

DC Plate Current 450 450 
DC Grid Current (Approx.) 83 76 
Driving Power (Approx.)tt 27 25 
Output-Circuit Ef-

ficiency (Approx  ) 85 85 
Useful Power Output 
(Approx.)  935° 1020°

FORCED-AIR COOLING 

CCS' 

833-A 

POWER TRIODE 

AMPLIFIER or OSCILLATOR — Class C 

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

NATURAL COOLING 

CCS' ICAS" 

MaxlmUm 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. ma 
DC GRID CURRENT   100 max. 100 max. ma 
PLATE INPUTt  1250 max. 1500 max. watts 
PLATE DISSIPATION   300 max. 350 max. watts 

Typical Operation with Natural Cooling: 

volts 
volts 
ohms 
na 
ma 

watts 

% 

watts 

Maximum Ratingsf Absolute Values: 

DC PLATE VOLTAGE  3600 max. volts 
DC GRID VOLTAGE   -450 max. volts 
DC PLATE CURRENT  500 max. ma 
DC GRID CURRENT   100 max. ma 
PLATE INPUTt  1800 max. watts 
PLATE DISSIPATION   400 max. watts 

Typical Operation with Forced-Air Cooling: 

DC Plate Voltage  3300 volts 
DC Grid Voltages  -155 volts 

From a grid resistor of   2100 ohms 
DC Plate Current  450 
DC Grid Current (Approx.)   73 
Driving Power (App,rox.)tt   26 watts 
Output-Circuit Efficiency (Approx.) 85 
Useful Power Output (Approx.) 1240° watts 

' Continuous Commercial Service. 

~' Intefmittent COmmerC ial and Amateur $ery lCe. 

t Power input to plate is 1.23 times the prod uc: of tic plate voltage 
~ times do plate current. 

This value of useful Dower is measured at load of output circuit having 
1LRe Intl hated efficiency. 

+,It: See next page. f Indicates a change. 
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833-A 

POWER TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Hin. Nax. 

Filament Current  1 9.4 10.6 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate   - 5.5 7.1 µµf 
Grid to filament. - 10.1 14.5 µµf 
Plate to filament - 6.4 10.6 µµf 

Ampl ification 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 io volts do on filament. 

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

Note 3~ with 10 volts ac on filament, do plate voltage of 100 volts, 
and tic grid voltage of +100 volts. 

Note LL: Mith 10 volts ac on filament, do plate voltage of 2500 volts, 
and do grid voltage of —50 volts. 

Note 5: In self—excited osci llator circuit, and with 10 volts ac on 
filament, do plate voltage of Y000 volts, do plate current of 
450 ma., do grid current of 80 to 120 ma., grid re 5lstOr of 5000 
ohms, and frequency, of 30 Mc. 

OD tained from a grid resistor of the value shown or from a combination 
of grid resistor and cathode resistor. Fixed Dias operation Is not 

reC ommend ed. The Dias resistor should not De Dy passed for the plate 
ia and grid voltage supply frequency. 

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

RATINGS vs FREQUENCY WITN NATURAL COOLING 

FREQUENCY 30 50 75 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
of MAXIMUM RATED PLATE VOLTAGE 
and PLATE INPUT: 

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

RATINGS vs FREQUENCY WITH FORCED-AIR COOLING 

FREQUENCY 20 50 75 Mr 

MAXIMUM PERMISSIBLE PERCENTAGE 
of MAXIMUM RATED PLATE VOLTAGE 
and PLATE INPUT: 

Class B telephony 100 97 93 % 
Class C telephony 100 83 65 % 
Class C telegraphy 100 83 65 % 

2-59 
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833-A 

POWER TRIODE 

g 5~°

± 316 

I ' I r 
~ "2 ='3z ~ 

G ~ 

.656 
MAX, 

_~ 

,437±.003 
DIA. 

2 TERMINAL51

1,125 .812 
MAX. MIN. 

JETEC NsJI-9 2%B± ~6 

2 TERMINALS 
JETEC N~JF7 
SEE NOTE I 

T36 
8 LB 

NOTE 2 

.375 ±,004 
TO FLAT 

NOTE 3 
JETEC N4 J1-10 

92CM-4786R5 

NOTE 1: THE ANGLE FORMED ON /A PLANE NORMAL TO THE TUBE 

AXIS BY THE INTERSECTION OF THE PLANE DET ERM ~NED BY THE 

AXIS OF THE FILAMENT TERMINALS WITH THE PLANE DETERMINED 

BY THE AXIS OF THE GRID AND PLATE TERMINALS IS 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 IS 90° t7° WITH RESPECT TO THE PLANE THROUGH THE 
AXES OF THE FILAMENT TERMINALS. 
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833-A 
AVERAGE PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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835 
R-F POWER AMPLIFIER, 

A-F POWER AMPLIFIER, MODULATOR 
Filament Thoriated Tungsten 

Voltage 10 a-c Rr ~ volts 
Current 3G~5 \ ~ 

Ampl ification Factor ~ ' 1 . ( p ~ 
Direct Interelectrode acit~rl s: v 
Grid to Plate '~ 9.25 ~ ~\~ yNf 
Grid to Filament ~` ^6 ~ ~~ yNf 
Plate to Fil /Tt \ ~5 Npf 

Maximum Over T~n t~' J ~~\ ~~ 7-7/8" 
Maximum Diam~~. ~ ~ \ ~,-~ 2-5/16" 
Bulb \\ ~,~ ~ \ ~_~ T-18 
Base ~~~~ Jumbo 4-Pin 
RCA Socket (Type UT~~5k1,~t~~/~ ~~ Stock No.9936 

For additional data, ~e~_~\Y9~ e 1 <~ T and the Bg5 are 
ident~yl~scegt jai i ~C ~dt ~citances. 

Data on oplar'at n requencies~ ~,tfie 835 are given on the 
~> ~ ~ ~1 RANS. TUBE RA .~IGS vs FREQUENCY. 
~✓ ~ ~'~ \~ i 

v 

836 
HALF-WAVE HIGH-VACUUM RECTIFIER 

Heater Coated Unipotential Cathodes' 
Voltage 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 

Masimum Ratings Are Absolute Values 

MAXIMUM RATINGS 
Peak Inverse Plate Voltage 
Peak Plate Current 
Average Plate Current 

5000 max. volts 
1.0 max. amp. 

0.25 max. amp. 

The cathodes sn ould oe allowed to come uD to operating temperature be—
fore plate current is drawn from the LUDe. For average conditions 
the delay is aDDrox imat ely a0 seconds. 

Tne e36 has two separate cat nodes each of which is connected to its 
respective neater. Plete circuit return Snou id De made to the center—
tap oT the heeler transformer. 

f Indicates a change. 

r 

Dec. 1, 1942 
RCA RADiOTRON DIVISION 
RCA M~NUf~CTURING CChnGnNr. mC. 

DATA 
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836 

HALF-WAVE HIGH VACUUM RECTIFIER 

AVERAGE PLATE CHARACTERISTIC 
,... 

cF er a se o67a ■■■■■■~.■.■■■ 

C .■■■■■■~~■.■■■■■■ 

I .'.■■■■■■■.■■■.■~ 

` 2 716 MA%. 

1916 MAX. 

—~ 

rtAT[ 
I . I . 

~vo~rs oc ~ vx~u~. 

CAP 
.550-.576 — ~ ■ I~Z 

DIA. t 
TUBE MOUNTING POSITION 

ST19 BULB 

51'.~d MAX. 

d~8 

Any 

MAX. 

MEDIUM 4-PIN 
BAYONET BA$E 

I I 

92C-4479 R4 BOTTOM VIEY OF 
SOC NET CONNECTION$ 

P 
NC © ~ © NC 

Pin 1 -xeater a Cat node 
Pin 2 -No Connection A_~ t~A 
Pin 3 -No Connection 
Pln Y - Neet er a Cathode 
Cep - Piate 

~O OH 
AA=PLANE OF ELECTRODES 

~-Indicates a cnanfle. 

Dec. 1, 1942 
RCA RADIOTRON DIVISION 
ecn w..w~ctuNnc cor~wr. Mc 

DATA 
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857-8 9 

~ HALF-WAVE MERCURY VAPOR RECTIFIER 

~~ 

~~ 

GENERAL DATA 

Electrical: 

Fi lamentary Cathode, Coated: 
Voltage  5 t 5%   ac volts 
Current  30  amp 
Minimum heating time 

at rated voltage 60  sec 
Peak Tube Voltage 

Drop (Approx.)   15  volts 

Mechanical: 

Terminal Connections: 

F1 - Filament Fz - Filament, 
(Insulated) ♦ Cathode Shield, 

Shell (Anode 

a Return) 
Cap - Anode 

Mounting position Vertical with filament end down 
Maximum Overall Length 

( Including flexible leads)   29-718" 
Seated Length  i9-1/2" f 3/8" 
Maximum Diameter   7-1/8" 
Weight (Approx.)   4 lbs 
Bulb   GT-56 
Cap  Skirted Large (JETEC No.Cl-10) 
Base   Terminal-Support Shell (JETEC No.FO-2) 

Temperature Control : 

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

the ambient temperature wi l l not bring the con-
densed-mercury tempe rature up to the minimum value 

of the operating ranges specified under Maximum 

Ratings, some form of heat-conserving enclosure 

or auxi l iary heater wi l l 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 forforc ed-air cool ing sufficient to pre-

vent exceeding the maximum value. 

Temperature Rise of Condensed-Mercury to Equi l ibrium 
Above Ambient Temperature (Approx.):' 
No load  11.5 °C 
Full load  15 °C 

r Mith filament volts = 4.75 and no neat-conserving enclosure. 

+ Indicates a cnenye. 

JULY 1, 1955 nxe wvmow 
UMD (bplATION Of AMf~IG, IIAl~llpl, N!W IItll+ 

DATA 1 



857-B 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: For suygly frequency of do cqs 

Operating Condensed-Mercury 
Teaperature Range 

25° to 60oC 30° to 40°C 
PEAK INVERSE 
ANODE VOLTAGE  10000 max. 22000 max. volts 

ANODE CURRENT: 
Peak   40 max. 40 max. amp 
Average"`  10 max. 10 max. amp 
Fault, for dura-

tion of 0.2 
second max.   400 max. 400 max. amp 

CHARACTERISTICS RANGE VALUES FGR EQUIPMENT DESIGN 

Note Nin. Nax. 

Filament Current   1 - 33 amp 
Critical Anode Voltage 2 - 100 volts 
Peak Tube Voltage Drop 3 - 25 volts 

Note 1: With 5 volts fm5 on filament. 
Note 2: With 4.75 volts rms on fi lament, and contlensed-mercury tem-

perature at 250C, or above. 
Note 3: with 5 volts rms on filament, contlensed-mercury temperature 

of 350 ~ 50C, peak anode current of 100 amperes prov idetl Dy Dalf-
cycle pulse from a '0-cps sine wave and recurring approximately 
once a second. 7u Sc drop is measured Dy an osclll oscope con-
nected between anode and center tap of filament transformer. 

OPERATING CONSIDERATIONS 
%-Ray Warning. X-rays are produced when the 857-B is oper-
ated with a peak inverse voltage above 16000 volts 
l absolute value 1. 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 
857-8 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 l ife and performance. When shields are used, 
special attention must be given to providing adequate 
venti lation and to maintaining normal cone tensed-mercury 
temperature. Rf fi lters are employed to prevent damage 
caused by rf currents which might of he rw.i se be fed back 
into the rectifier tubes. 

' w Averaged over any period of JO seconds maximum. 

+ Indicates a change. 

JULY 1. 1955 
rtre~ oov 

RADIO CORPORATION OE AMERICA, XAIIISON, NEW JERSEY 

DATA 1 



857-B 
_,... HALF-WAVE MERCURY-VAPOR RECTIFIER 

For Circuit Figures, see front of this Section 

~'1 

t1 

~~ 

~1~ 

s1 

s~ 
.~ 

CIRCUIT 

MAX. 

TRANS. 
SEC. 
VOLTS 
(RMS) 

E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 
Eav

NAX• 

OUTPUT 
AMPERES 

lav 

MAX. 
DC 

OUTPUT 

NW
TO FILTER 

Pdc 

fig. I 
Half-Wave 15400° 7000 10 70 

Single-Phase 7000 3200 10 32 
In-Phase Operation 

Fig. 2 
Full-Wave 7700° 7000 20 140 

Single-Phase 3500 3200 20 64 
I n-Phase Operation 

Fig. 3 
Series 15400° 14000 20 280 

Single-Phase 7000a 6400 2J 128 
In-Phase Operation 

Fig. 4 
Nalf-Wave 8900° 10500 30 315 

three-Phase 4000 4800 30 14a 
In-Phase Operation 

Fig. 5 
parallel 6900° ID500 60 630 

Three-Phase 4000 4800 60 288 
Quad rature Operation 

Fig. 6 
Series 8900° 21000 30 630 

Three-Phase 4000 9600 30 288 
Quad ratu re Operation 

Fig 7 
Resis- Indus- 
tive live 

Resis- hlduc-
live five 

Nalf-wave 
Load Goad Load Load 

Four-phase 77 0 
10100 36 40 364 404 

Quad ratu re Operation 
3500a 4600 36 40 166 184 

Fig g 
Resis- Indus- Resis- Induc-

Nalf-Nave 
tfve live Live true 

Six-Phase ° Load Load Load Load 

Qlad rature Operation 
7700• 10500 38 40 399 420 
3500 4800 38 40 182 192 

° For maz imum peak inverse anode voltage of 22000 volts and maximum aver—
age current of 10 amperes. 

~ For maximum peak inverse anode voltage of 10000 volts ano maximum aver-
age current of 10 amperes. 

JULY 1, 1955 TtH1E D1V1510N 
uwo coxrounow or unenu, w~msaH, .uw nes[r 

DATA 2 



857-8 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

ANODE 
y.800"},007" 

.625" M IN.~_ 

sKIRTECDAP ARGE r==81{ "2.281" 
JETEC NCI-b 

2.230 

GT 56 BULB 

20NE WHERE 
CONDENSED-MERCURY 
T:.MPERATURE SHOULD 

BE MEASURED 

TERMINAL-SUPPORT 
SHELL 

JETEC N' FO-2 FI 

~8 APPRO%,~ 

I/  " 
4 

7 

19 I/Z 

t Sig 

1 
8 3/y}I%4" 

I 

I/32 } I/32 

FI=FILAMENT (INSULATED) 
F2=FILAME NT, CAT RODE SHIELD, 

AND sHELL(ANODE RETURN) 

92CM -4649R3 

JULY 1, 1955 
TUBE DIVISION 

RADiO CORRORATION OF AMFRiG. NARRISON. NEW JEISFY 

CE-4649R3 
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857-B 

,.~ HALF-WAVE MERCURY-VAPOR RECTIFIER 

~"1 

~~ 

TERMINAL- SUPPORT SHELL 

512E AND SHAPE 
OF HOLES MAY 
VARY OR THEY 

MAY BE OMITTED 

QS00- - 1.873 

NON-INSULATED INSULATED BUSHING 
BUSHING 

.~ 
0.000 - 0.406 

3 MAX 

~__ 4.063--
4.375 

0.281 

1.063 MAX. 
t 

JETEC No. FO-2 

RCA No. 391 1 

92CS-463382 

JULY 1, 1955 >wE DnlyoN 
RADIO COIIORATIOH OF AMERICA, NARRISON, NEW JERSEY 

CE-465382 



857- 8 

RATE OF RISE OF COND.-MERCURY TEMPERATURE 

MINIMUM ALLOWABLE 
HEATING TIME BEFORE  

LOAD APPLICATION 

0 10 20 30 40 50 
HEATING TIME- MINUTES 

60 70 

APRIL 16,1951 TUBE DIVISION 
RAOIO CORfgAiION Of AMEIIG. NARRISON, NfW JfRSfY 

92 C M -7639 
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866-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

Electrical: 

Fi lament, Coated: 

Current at 2.5 volts 
Heating time at 

rated voltage 
Peak Tube Voltage 

Drop (Approx.)  

Mechanical: 

GENERAL DATA 

Min. Av. Max. 

Voltage  2.38 2.5 2.62 ac volts 
5 5.4 amp 

15 — — sec 

15 — volts 

Operating Position   Vertical, base down 
Maximum Overall Length   6-9/16" 
Maximum Seated Length  5-3/4" t 3/16" 
Maximum Diameter   2-7/16" 
Weight (Approx.)   3 oz 
Bulb   ST19 
Cap  Medium (JETEC No.C1-5) 

Johnson No. 123-209, or equivalent 
Medium-Shell Small 4-Pin 

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

Socket 
Base  

Pin 1~Filament 
Pin 2 —No Connec—

tion 
Pin 3 -No Connec-

tion 

Pin 4 -Filament, 
Cathode 
Shield 

Cap - Anode 

Temperature Control: 

J9eating--When the ambient temperature is so low that the 
no rural ri se of condensed-mercury temperature 

above the ambient temperature wi l l not bring the 

condensed-me rcu rytempe rat u re up to the minimum 

value of the operating ranges specified under 

Maximum Ratings, ,some form of heat-conserving en-

closure or auxiliary heater wi l l be required. 

Goofing--When the operating conditions 
maxi~Jum value of the operating 
temperature range is exceeded 
be made forfo rc ed-air cool ing 
vent exceeding the maximum val 

Temperature Rise of Condensed Mercury to 
Above Ambient Temperature (Approx.): 
No load'  
full load' 

are such that the 
c ondensed-me rcu ry- 
provision should 

sufficient to pre-
ue. 

Equil ibrium 

oC 

33 °c 
26 

' With 2.98 volts rms on filament, and no lrteat-conserving enclosure. 
• With 2.62 volts rms on filament, average anode current = 0.5 amp ere, and 

no heat-conserving enclosure. 
_+-.Indicates a change. 

8-57 ELECTRON TUBE DIVISION 
RADIO fORIORATION Of AMERICA, NAR RISON, NEW JERSEY 

DATA 1 



866-A 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: For subply ,(re quency o.f bo cqs 

Operating Condensed-Nerc ury-

Temperatare Range 

20 °  to 80°  C 20°  to 70°  C 20°  to 60°  C 

PEAK INVERSE 
ANODE VOLTAGE. 2500 max. 5000 max. 10000 max. volts 

ANODE CURRENT: 
Peak   2 max. 1 max. 1 max: amp 
Average# 0.5 max. 0.25 rnax. 0.25 max. amp 
Fault, for 

duration of 
0.1 second 
maximum. 20 max. 20 max. 20 max. amp 

~ Operation at ¢O° t 5° C is rec ommendetl. 
# Averaged over any interval of 90 seconds maximum. 

OPERATING CONSIDERATIONS 

Shields ¢nd rf filter circuits should be provided for the. 
866-A 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 l ife 
and performance. When shields are used, special atten-
tion must be given to providing adequate venti lation and 
to maintaining normal condensed-mercury temperature. Rf 
fi lters are employed to prevent- damage caused by rf currents 
which might otherwise be fed back into the rectifier tubes. 

wlndicat es a change. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPOIAiION Of AMERIG, HARRISON, NEW 1f0.5FY 

DATA 1 



866-A 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

For Circuit figures, see Front of this Section 

CIRCUIT 

MAX. 

TRANS. 
SEC. 
VOLTS 
(RMS) 

E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 
Eav

MAX. 

OUTPUT 
AMPERES 

lav 

MAX. 

DC 
OUTPUT 

~ TO FILTER 

Pdc 

Fig. I 
70006 3200 0.25 0.8 

Half-Wave 
3500 1600 0.25 0.4 

Single-Phase 
1700* 800 0.5 0.4 

In-Phase Operation , 

Fig. 2 
3500° 3200 0.5 1.6 

Full-Wave 
1700 1600 0.5 0.8 

Single-Phase 
In-Phase Operation 

800• 800 I 0.8 

Fiq. 3 70000 6400 0.5 3.2 
Series 3c~00~ 3200 0.5 1.6 

Single-Phase 1700* 1600 - I 1.6 
In-Phase Operation 

Fig. 4 400 4800 0.75 3.6 
Half-Wave 200pa 2400 0.75 1.8 

Three-Phase 1000* 1200 1.5 1.8 
In-Phase Operation 

Fig. 5 40000 4800 1.5 7.2 
Parallel 

2000 2400 1.5 3.6 
Three-Phase 

1000* 1200 3 3.6 
Quadrature Operation 

Fig. 8 4 00 9600 0.75 7.2 
Series 

2000 4800 0.75 3.6 
Three-Phase Imo* 2400 1.5 3.6 

Quadrature Operation 

Resin- Induc- Res is- Induc-

Fig. 7 tive tive tive tive 

Half-Wave Load Load Load Load 

Four-Phase 3500° 4500 0.91 I 4.05 4.5 

Quad ratu re Operation 1700 2300 0.91 I 2.07 2.3 
800* 1 100 1.82 2 1.96 2.2 

Resin- Induc- Resin- Indvc-

Fig. 8 tive tive Live tive 

Half-Wave Load Load Load Load 

Six-Phase 35000 4800 0.95 I 4.6 4.8 

Quadrature Operation 1700 2400 0.95 I 2.3 2.4 

800* 1200 1.9 2 2.28 2.4 

~ For maximum peak inverse anode voltage of 10000 volts and condensed-
mercury-temperature range of 20o to 60D C. 

~ For maximum peak inverse anode voltage of 5000 Volts, and condensed-
mercury-temperature range of 20o to 70o C. 

* for maximum peak inverse anode voltage of 2500 volts, an0 condensed-
mercury-temperature range of 20o to fi0o C. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORRORATION OF AMERICA, NARRISON, NE'N IE RSET 

DATA 2 
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' 866-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

,~--2 X16 MAX,—~ 

MEDIUM CAP 
JETEC NQ CI-5 

5719 BULB 

ZONE WHERE 
CONDENSED—MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM—SHELL 
SMALL 4—PIN 
BAYONET BASE 
JETEC Nst A4-10 

5 3/q 

6 9/Ig 
MAX. 

92CM —6215 R4 

RATE OF RISE OF CONDENSED-MERCURY TEMPERATURE 

0 5 10 15 20 
HEATING TIME—MINUTES 

25 30 

~' 

~' 

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

92CS-9026RI 



869-B 

f -. HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 
Electrical: 

Fi lamentary Cathode, Coated: 
Voltage   5 t 5~   ac volts 
Current 19 amperes 
Minimum Heating Time 

at Rated Voltage 60 seconds 
Peak Tube Voltage 

Drop (Approx.) 15 volts 
P 
■ 

~~~ 

.~ 

Mechanical: 

Terminal Connections: FI

Fl -Fi lament, aHii"I.o 
Cathode Shield 
(Anode Return) e~ADi~Nc

FI IS ON LEFT SIDE OF TUBE 
TYPE MARKING ON BASE 

Mounting Position   Vertical with filament end down 
Overall Length   14-1/4" t 3/16" 
Maximum Diameter   5-1/i3" 
Bulb   GT-40 

Cap   Skirted Lar e 
JJETEC No.Cl-9 

9 RCA No.3905 
jJETEC No.A3-20 
l RCA No.3502 Base 

F2 - F i 1 anent 

Cap -Anode 

Temperature Control: 

Beating—Whenthe ambient temperature is so low that the normal rise 
of condensed~+nercury temperature above the ambierE[ tempera-

ture wi l l not bring the condensed-.Mercury temperature up to 

the minimum value of the operating ranges specified under 

yaximum Ratings, sane form of heat-conserving enclosure or 

auxi l iary heater wi l l be required. 

Cooling—When the operating conditions are such that the maximum 

value of the operating condensedlnercury temperature range 

is exceeded, provision should be made for forced-air 

cool ing sufficient to prevent exceeding the rreximxn value. 

Temperature Rise of Condensed Mercury to Equil ibrium 
Above Ambient Temperature (Approx.):' 

No Load   15 °C 
Full Load   20 °C 

HALF-WAVE RECTIFIER — In-Phase ODeration•

Maximum Ratings, Absolute Values: For sup¢ly frequency of 6o cps 

OPe rating Condensed-Nereu ry 
,..~~ Tenoerature Renge 

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

•: See next •a 

NOV. 1, 1952 TUBE DEPARTMENT 
RADIO CORPORATION OF AME RIU, HARRISON, NEW JERSEY 

~ArA 1 
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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. an~r
Fault, for dura-
tion of 0.1 
second max. 100 max. 100 max. 100 max. amp 

HALF-WAVE RECTIFIER —Quadrature Operation••

Maximum Ratings, Absolute {'a(ues: For sutoGy frequency of bo cps 

Operating Condensed-Mercury 
Temperature Range 

30° to 60°C 30° 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 

Nose yin. Nax. 

Filament Current   1 2i amp 
Critical Anode Voltage 2 — 100 volts 
Peak Tube Voltage Drop 3 — 17 volts 

Note 1: With 5 volts rms on filament. 

Note 2: With u. 75 volts rms onfilament, and condensed-mercury temperature 
at 3o°C. 

Mote 3: With 5 volts rms on filament, condensed tine rc ury temperature oT 
35ot 5°C. Desk anode current of 50 amperes provided Dy nalf~yc le 
pulse from a 60K ps sine wave and recurring aDProximate ly once a 
second. Tube tlrop is measured Dy an osci lost ope connected be-
tween anode and center tap of Tilame nt transformer. 

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

• Filament voltage in phase with anode voltage. 

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

" averaged over any period of 30 seconds maximum. 

~~ 

OPERATING NOTES ~ (n~ f2 

X-Ra, Na_rninq. I X-rays are produced when the 1369.9 is 
operated witha~peak inverse anode voltage above Ib(lIILI-
volts labsolute value 1. These rays can constitute a health ~~ 
hazard unless the tube is adequately shielded for x-ray 

radiation. ,~:~'L 

~ ~ ~~ 

NOV. 1, 1952 
TUBE DEPARTMENT 

DATA 1 

RADIO CORRCRAnON OF AMERICA, HAAAISON, NEW JERSEY 



869-B 
"' IiALF•WAVE MERCURY-VAPOR RECTIFIER 

For Circuit Figures, see Front of this Section 

CIRCUIT 

MAX, 
TRANS. 
SEC. 
VOLTS 
(RNS) 

E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 
Eav 

MAX. 
OC

OUTPUT 
AMPERES 

Iav 

MAX. 
DC 

OUTPUT 
NN 

TO FILTER 

Pdc 

Fiq. I 
Nelf-Nave 14000° 6300 2.5 16 

Single-Phue 10600s 4700 2.5 12 

In-Phase Operation 7000` 3100 2.5 8 

Fig. 2 
Full-Nave 7000° 6300 5.0 32 

Single-Phsse 5300s 4700 5.0 24 

to-Phase Operatim 3500' 3100 5.0 16 

Fig. 3 
Serlee 14000° 12700 5.0 64 

Single-Phsse 10600s 9500 5.0 48 

In-Phase Operation 7006' 6300 5.0 32 

Fig. 4 
Nalf-Nave 8100° 9500 7,5 72 

Three-Phase 6100e 7100 7.5 54 

Ir>-Phase Operation 4000' 4700 7.5 36 

Fig. 5 
Parallel 8100° 9500 15.0 143 

Three-Phase 6100s 7100 30.0 215 

Quad rat ure Operation 4000' 4700 30,0 143 

Fi 
g~ S 

Serlee 8100° 19000 7.5 143 

Three-Phase 6100s 14200 15.0 215 

Quad ratu re Operation 4000' 9500 15.0 t43 

Rests- Induc- Rests- Induc-
fig. 7 live live true live 

Nelf-Nave Load Load Load Load 

Four-Phsse 7000 9000 9.0 10.0 81 90 
Quad ratu re Operation 5300 6700 I8.0 20.0 121 135 

3500` 4500 18.0 20.0 81 90 

Resin- Irfduc- Res is- Induc-
flq. 8 tiw true five Live 

Half-Nave Load Load Load Load 
Six-Phase 7000 9500 9.5 10.0 91 96 

Quad nature Operation 5300 7100 19.0 20.0 136 143 
3500' 4700 19.0 20.0 91 96 

° For maximum peak inverse anode voltsge of 20000 volts, and condensed-
mercury-temperature range of 90° to u0g

~ Far maximum Deak inverse anotle voltage of 15000 volts, and tondensed-
mercury-LemDe rat ure range of 30° [0 50 C. 

` For maximum peak inve roe anode voltage of 10000 volts, and corxlensed-
mercury-LemDe nature range of ;Go to 50oC. 

NOV. 1, 1952 TUBE DEPARTMENT 
t~DlO COMOt~TION Of AMEtIG. NAtRISON, NFW 1Ft5Ey 

DATA 2 



869-8 
HALF-WAVE MERCURY- VAPOR RECTIFIER. 

ANODE 
L, 

.713" MIN. 

SKIRTED LARGE 
CAP 

~ETEG NYCr9 
RCA NQ 3905 

GT40 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

C--.eoo :.007" 

•Bi3" 
1.813" 

1.408" 

BASE 
JETEC NQA3-20 

~4 ~ 

p 

RCA N+: 3502 

2.825"~ Ilcar~,IQ~ ' 2. 94 

~—~`-~ 
DIA. N9 r 000 

/ 1 MAX ~_~~
u
~_ 1 •100 

I.O~_~-~•125" Fla ~ ~ I A  .820 MIN. •989 

I ~ ~~ —.125"t .005" .063 ~ 
1-750" 

.668 I ~ .888" 
.312"t.003"DIA. F2

TWO PINS 
F~ =FILAMENT AND CATHODE 

SHIELD (ANODE RETURN) 
F2. FILAMENT 

92C M - 4330Ra 

NOV. 1, 1952 TUBE DEPARTMENT 
CE-4330R4 

lADIO COlMNATION OF AMFlIG. IU!lISON, NEW 1ERSEY 



869-B 

RATE OF RISE OF COND.-MERCURY TEMPERATURE 
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APRIL 12~ 1951 IUBE DEPAR~MENf 
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872-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

Electrical: 

Filament, Coated: 
Voltage 
Current at 5 volts 
Heating time at 

rated voltage 
Peak Tube Voltage 

Drop (Approx.)  

Mechanical: 

GENERAL DATA 

q 

Ndn. Av. Nax. 

4  75 5 5.25 ac volts 
- 7.5 8 amp 

30 - sec 

- 10 - volts 

Operating Position  Vertical, base dawn 
Overall Length   8-1/4" t 1/4" 
Maximum Diameter   2-5/16" 
Weight (Approx.)   7 oz 
Bulb   T18 
Cap  Medium (JETEC No.Cl-5) 
Socket   Johnson No. 123-211, or equivalent 
Base   Mediurr~Metal-Shell Jumbo 4-Pin 

with Bayonet (JETEC No. A4-29) 
Basing Designation for BOTTOM VIEW   4AT 
Pin 1 -No Connec-

tion 
Pin 2 - Filament, 

Cathode 
Shield 

Pin 3 - No Connec-
tion 

Pin 4 -Filament 
Cap -Anode 

Temperature Control: 

Beating—When the ambient temperature is so low that the 
normal rise of condensed-mercury temperature above the 
ambient temperature wi l l not bring the condensed-mercury 
temperature up to the minimum value of the operating 
ranges specified under Naximum Batin qs, some form of 

heat-conserving enc l~osu re or auxi l iary heater wi l l be 
required. 

Cooling—When the operating conditions are such that the 

maximum value of the operating condensed-mercury-tem—

perature range is exceeded P provision should be made 
for forced-air cool ing sufficient to prevent exceeding 
the maximum value. 

Temperature Rise of Condensed Mercury to Equil ibrium 
Above Ambient Temperature (Approx.): 
No load'   14 °C 
Full load   19 °C 

Nith 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. 

r Indicates a cnang e. 

ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERI U, HARRISON, NEW JERSEY 

DATA 1 
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872-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

NALF-WAVE RECTIFIER 

Maximum RatingS R stb solute Values: For subply frequency of bo cbs 

Operating Condensed-Mercury-

Temperature Range 

20° to 70° C 20° to 60° C 

PEAK INVERSE ANODE 
VOLTAGE  5000 max. 10000 max. volts 

ANODE CURRENT: 
Peak   5 max. 5 max. amp 
Averaged   1.25 max. 1.25 max. amp 
Fault, for duration 
of 0.1 second maximum. 50 max. 50 max. amp 

~ Operation at 400 t 50 C 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 fields tend to produce 
breakdown effects in mercury vapor and ar-e detrimental to 
tube l ife and performance. When shi e.lds are used, special 
attention must be given to providing adequate venti lation 
and to maintaining normal condensed-mercury temperature. 
Rf fi lters 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 
RADIO CORPORATION OF AMERIEA, HARRISON, NEW 1£RSEY 

DATA 1 



872-A 
~ HALF-WAVE MERCURY-VAPOR RECTIFIER 

For Circuit figures, see Front of this Section 

CIRCUIT 

MAX. 
TRANS. 
SEC.- 
VOLTS 
(RMS) 
E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 
Eav

HAX. 
OC

OUTPUT 
AMPERES 

lav 

~ X' 
- DC 
OUTPUT 

~ 
TO FILTER 

Pdc 

Fig. J 
Nalf-Wave 7000° 3200 1.25 4 

Single-Phase 3500 1600 1:25 2 
In-Phase Ope ration 

fig. 2 
Fvll-Wave 3560°- 3200 2.5 8 

-Single-Phase 1700 1600 2.5 4 
In-Phase Operatipn 

Fig. 3 
Series 7000 6400 2.5 I6 

Single-Phase 3500 3200 2.5 8 
In-Phase Operation 

Fig. 4 
Nalf-Wave 4000 g8pp 3.75 18 

Three-Phase 2000 Zg00 3.75 9 
In-Phase Operation 

Fig. 5 
Parallel 4~ 4800 7.5 36 

Three-Phase 2000 2400 7.5 IS 
Quadrat ure Operation 

Fig. 6 
Series 4000 9600 3.75 36 

Three-Phase .2000 4800 3.75 IB 
Quad ratu re Operation 

Fig 7 Resis- Indus- Resis- Induc-

Nalf-Wave Live live live live 

Four-Phase Load Load LOod Load 

Quad ratu re Operation 3500 4r-~ 4.5 5 20 22.5 
1700 2250 4.5 5 10 I L 2 

Fig 8 Resis- Indus- Resis- Induc- 

Half-Wave live live live Live 

Sic-Phase Load Load Load Load 

Quad rat ure Operation 3500 4800 4.75 5 22.8 - 24 
1700 2400 4.75 5 1 1.4 12 

~ For maximum peak inverse anode voltage of 10000 volts and condensed-
mercury-temperature range of 200 to 500 C, 

~ For maximum peak inverse anode voltage of 5000 volts and condensed-
mercury-temperature range of 200 to 700 C. 

8-57 ELECTRON TUBE DIVISION 
RADIO CO¢RO¢ATION OF AMERICA, HARRISON, NEW IE RSEY 

DATA 2 
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~~ 872-A 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

2."16 MAX 

MEDIUM CAP-
JETEC N' CI-5 

T18 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASVRED 

~~ 

~'~ 
4 

MEDIUM-METAL-SHELL 
JUMBO 4-PIN 
BAYONET BASE 

JETEC Ns A4-29 

8 4, 
+ 4 , 

92CM-4323R2 

RATE OF RISE OF CONDENSED-MERCURY TEMPERATURE 

20 _ 
- CURVE 

a 

u V
~o 

~ W 
15 

~ d' 
W ~ 
~r za w~ 
~ W 
za 
oW 
~F- 10 
of
WZ 
_N W 
d' m 
W ~ 
Ca 
~ W 
aos 
~m 
W 

a 

F 

Ef 
VOLTS 
RMS 

4J5 
5.25 

LOAD 
AMPERES 

0 
1.25 

.P -
i 

i
r i i 

f 

f

f 

0 10 20 30 40 
HEATING TIME—MINUTES - 

ELECTRON TUBE DIVISION 
92CS-9029 

RADIO CORPORATION OF AMERICA, HARRISON, NEW IE RSEY 



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 Diameter 2-1/16" 
Bul b T-16 
Cap Medium Metal 
Base Medium 4—Pin, Bayonet 
RCA SocketlUT-542—A) Stock No. 9937 

Maximum Ratings Are Absolute Valves 

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. 

Equipment should De designed so that this value is not exceeded dur—
ing switchi ny Ope ration S. 

f Should not deviate more than t5t from the rated value. 

AVERAGE PLATE CHARACTERISTIC 

2■ T■■.■■~~■~■■ ■ 

o >o ~a I~ ~ zso >~ 
r~x.c voters o.c. ~>K-~w~ 

~-.Indicates a change. 

May 1, 1942 
RCA RADIOTRON DIVISION 
0.Cn NnrvUfnCiURING COMfwNY. INC. 

DATA 



1616 
HALF-WAVE HIGH-VACUUM RECTIFIER 

~-2 %lfi 
MAX.—~ 

~-1 3/y MAX. 

CAP 

.SSOw-.576. OIA.—

T16 BULB 

MEDIUM 4-PIN 
B AVONEi BASE 

5 SiEI MAX. 

MAX. 

92C-8158 

BOTTOM VIEW OF SOC NET CON NECT I(1N5 

P 
NC C1 ~~ ANC 

f -A 

F 

AA=PLANE dF' ELECTRODES 

F -Filament 
NC - No Connection 
P -Plate 

T VBE MOUNTING POSITION 

VERTICAL: Base down 
N OR IZO NT A L: Plate in vef[iC@1 

plane (on edQ el 

May 1, 1942 DATA 
RCA RADIOTRON DIVISION 
~cw M~~rxnwcrwa~ coaaNr..¢. 



2054 

Super-Power Triode 

l 

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

CERAMIC-METAL SEALS INTEGRAL WATER DUCTS 
DOUBLE-ENDED CONSTRUCTION 17.00 INCH MAX. LENGTH 
COAXIAL-ELECTRODE STRUCTURE 14. 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 Tungstenn—
Current (DC): 
Typical operating range value   6800 to 7200a A 
Maximum range value   7000 to 7400a A 
Maximum value for starting, even 
momentarily  2000 A 

Minimum time to reach operating current 30 s 
Minimum time at normal operating 
current before plate voltage is applied 60 s 

Voltage (DC):b 
Typical range value for prescribed 
operating current  3.6 to 4.5 V 
Maximum value under any condition. 4.65 V 

Direct Interelectrode Capacitances 
Grid to plate  150 pF 
Grid to cathode  1600 pF 
Plate to cathode   less than I.0 pF 

MECHANICAL 

Operating Position  Tube axis vertical, either end up 
Overall Length   17.00 max in 
Maximum Diameter 14  125 max in 
Terminal Connections  See Dimensional outline 
Weight 

Uncrated   175 lb 
Crated   340 lb 

THERMALp~ g 

Ceramic-Bushing Temperature  150 max °C 
Metal-Surface Temperature  150 max oC 
Minimum Storage Temperature  -85 min °C 
Water Flow 

Pressure 
Ahsolute Differential 

Typ. Min. Flow Typ. 
Flow Fiow Flow°~ 
g/m g/m psi 

To plate, total flow for two 
.~ parallel input and output 

coolant courses I60 150 45 max 
To upper grid coolant course 3 2 25 max 
To lower coolant course 3 2 25 max 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA I 
6-66 
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Water Flow (cont'd) 
Pressure 

Absolute Differential -•̀ J 
Typ. Min. for Typ. 
Flow Flow FLow~ 
g/m g/m psi 

To grid cathode 
coolant course   35 30 30 max 
Resistivity of water at 25oC: 
Plate and grid water  I min Mfg-cm 
Grid-cathode water  5 min MCi-cm ~ 

Water temperature from any outlet   70 max °C 
External gas pressured  65 max psig 
Gauge pressure at any inletd  90 max osig 

TERMINAL DIAGRAM (Bottom View) 

FI - Fi lament Terminal ( Inner) 
FO - Fi lament Terminal l0uter) 

KURF -Upper RF Cathode Terminal 
KLRF- Lower RF Cathode Terminal 

GUIRF - Upper RF Grid Input 
Terminal 

GUORF - Upper RF Grid Output 
Terminal 

GLIRF - Lower RF Grid Input 
Terminal 

GLORF - Lower RF Grid Output 
Terminal 

PLRF- Lower RF Plate Terminal 
PURF- Upper RF Plate Terminal 

PLATE-PULSED AMPLIFIER—Class 

PLRF PURF 

GLORF/y ~ Y~GUORF 

GLIRF GUIRF 

KLRF s/'~~✓KURF 
r0 FI 

Br
For a maximum "ON" times of 2200 microseconds in amy 

34000-microsecorzd interval 
Absolute-Maximum Ratings 

Up tc 
450 hfHz 

Up t o 
605 MHz 

Peak Positive-Pulse Plate Voltagef'g. 34 25 kV 
Peak Negative Grid Voltage  I50 150 V 
Peak Plate Current  300 300 A 
Peak Cathode Currenth   600 600 A 
DC Plate Current  19.5 19.5 A 
DC Cathode Current  39 39 A 
Plate Input (Average)   664 487 kW 
Plate Dissipation (Average)   300 300 kW 

Typical Operation 

With rectangular wave shape in cathode-drive circuit with 
duty facto rJ of 0.06 and pulse duration of 2000 microseconds 

Ai 440 MHz At 550 ,MHz 
Peak Positive Pulse Plate-to-Grid 
Voltagef~9   30 33 20 kV 

Peak Cathode-to-Grid Voltagek 80 60 100 V 
Peak Plate Current  285 295 250 A 

~.../ 

V 
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At 440 MHz At 550 MHz 
Peak Cathode Currenth. 570 590 500 A 
DC Plate Current   17. 1 17.7 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  )   4 5 2.5 MW 

Absolute-Maximum Ratings 
For a maximum "ON" time of 10000 microseconds in any 

155000-microsecond interual 

Up to 
450 MHz 

Peak Positive-Pulse 
Plate Voltagef+9  28 kV 

Peak Negative Grid Voltage   150 V 
Peak Plate Current   250 A 
Peak Cathode Currenth  500 A 
DC Plate Current   16.25 A 
DC Cathode Current   32.5 A 
Plate Input (Average)  45.5 kW 
Plate Dissipation (Average)  200 kW 

Typical Operation 
With rectangular wave shape in cathode-drive circuit at 440 MHz 
with dtty factor] of 0.06 and pulse duration of 1000 microseconds 
Peak Positive-Pulse 
Plate-to-Grid Voltagef+g   25 kV 

Peak Cathode-to-Grid Voltagek  50 V 
Peak Plate Current   220 A 
Peak Cathode Currenth  440 A 
DC Plate Current   13.2 A 
DC Cathode Current   27.4 A 
Peak Driver Power Outputm  140 kW 
Useful Power Output at Peak of Pulse (Approx.) 2.5 MW 

CHARACTERISTICS RANGE VALUES 
Note Min Max 

Input Strap-Resonant Frequency - 90 140 MHz 
Output Strap-Resonant Frequency. - 300 340 MHz 
Useful Power Output  I q - 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 = 0.06, and 
peak pulse driving power = 220000 max. watts. 

a The cypi cal and maximum opera cing filament c ran cs c mended for each 
cube ere specified o a label attached to the ontsiae a

ai 

ameter of the 
plate terminal of each tube. The P c'fi ed maximum Ci lament c ant for 
ach cube i rating which eshould not bee eeded, a momen-
tarily, Burin gmop era ci on of the cube. The life of the tube c nnbe c -

ved by operating the filament at the lowest arrant which ill enable 
the tube co provide the desired power cpu c. Bec a the filament when 
operated n r the ma mum value usually pro 'desaumi ssion r excess £ 
any requr remen is wi chlin the cube recrngs, the filament current should 

Q RADIO CORPORATION OF AMERICA 
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b Measured between KLPF and KUPF (See Terminal Dtiagraml. 
c Measured di rec cly ac toss cooled element for the indicated cypic al flow. 
d With the gauge located r where the mexrmum pressure external 

co the gauge . acmoaphe re tab ao lu ce. 
e °O N° time is defined as the s of the dots ci on of all individual pulses 

which o r dur ng the rndicated rncery el. Pulse duration defined 
the time rncerrel be cwe en the two pornts o the p lse acrwhich the 

n sc an taneous value ra 50,E of the peak pow slue. The peak value 
defined ea the m aloe of nth c e through the are rage of 
the flu ctuecion sao rermc he cop portion of ch erpul se. 

h 
Peak och ode current is the total of the peak piste curt enc a d the peek 
ec ti tied grid c en t. (Pulses are not co nc dent, hence they cannot 
be added ari th me ticelly). 

~ Duty factor is the product of the pulse du ration end repeti ci on rate. 
k Preferably obc wined from a cathode bias r isco r. 
m The dri ter stage i required co supply rcabe losses, rf ci rcuic losses, 

nd rf p er add d co the place c c. The d 'vet tag should be 
de signedoo provide a of pow cabove the rndicated value co cake 

of v aci ons in linec volcag e, rn componen cs, end in rnicial cube char-
acceriscica during life. 

The £ollowinQ footnotes pply co the RCA Transmitting Tube Ogera tinR 
Considerations green at the franc of this section. 

a See 6lec trical Considerations - Filament or Heace r. 

p See Cooling Considerations - Forced-Air Cooling. 

q See Coo iing Considerations - Liquid Cooling. 

r See Classes of Service. 

be reduced to a value that will give adequate but not excessive emission 
for any parti cu let appi ication. Good regulaci on a£ the filament cu rr enc 

rn general, ec tally adv en ca genus tram the viewpoint of tube life. 

f 
The magni code of any spike on the place v lcage pulse hould not a ed 
its peak slue 6y e than 109, d the duration f any spike xwh en 

red ac the peek-value level should not ez eed 100 m Dods, 
The sp eak value is defined as the maximum value of ca oath r ry es th rough 
the eve re ge of the floc to eci ons over the top porci on of the pulse. 

9 Under most conditi arts pressurized c vi ties ill be required for oper scion 
at the iodic aced cypi cal volts gas to aprerenc fl ash-over at the cube seals. 

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 
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SIMPLIFIED DIMENSIONAL OUTLINES

.^~ 

UPPER GRID INPUT TERMINAL 
CONTACT AREAS 

UPPER RF CATHODE 
TERMINAL 

1 
IT.ODO 
MAX. 

LOWER GRID INPUT 
TERMINAL CONTACT 

AREAS 

%= ~ 1` j) 

 ~.~ 

LIFTING PLATE 
I 

j S UPPER MOUNTING 
SURFACE 

UPPER GRID OUTPUT 
TERMINAL CONTACT 

AREA 

LOWER RF CATHODE TERMNAL 

DIMENSIONS IN INCHES 

UPPER RF PLATE 
TERMINALS 

(4J PLATE WATER 
CONNECTIONS 

LOWER RF PLATE 
TERMINALS 

LOWER GRID OUTPUT 
TERMINAL CONTACT 

AREA 

OWER MOUNTING 
SURFACE 

92CL—NM36ARI 

a 
A detailed Di men si on al On cline and as snci aced Gauge Drawings are given in 
the Technical bulletin available upon re qua sc. 
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4028A 

High-Mu Triode 
CERAMIC-METAL PENCIL TYPE 

FAST WARM-UP TIME FAST HEAT DISSIPATION 

For use in plate-pulsed operation as a power amplifier, oscil-

lator, and frequency multiplier in compact mobile and aircraft 

equipment a[ 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)   6.3 ± 10% V 
Current at 6.3 V   0.300 A 

Cathode Warmup Time (Average) to reach 80% 
of operating plate current  10 s 
DCplatesupplyvolts=80, grid volts= 0, 
cathode resistor=0fl, load resistor=lOR, 
heater volts = 6.3 

Amplification Factor   70 
Transconductance   22500 ptnhos 

DCplatemA=14, do plate volts= 125, 
cathode resistor = 50 fl 

Direct Interelectrode Capacitances 
Grid to plate  2.0 pF 
Grid to cathode and heater   5.8 pF 
Plate to cathode and heater  0.08 max pF 

MECHANICAL 
Operating Position   Any 
Dimensions and Terminal 
Connections   See accompanying Dimensional Outline 
Weight (Approx.)   0.3 oz 
Sockets 

Heater-Terminals Connector .Grayhilla No.22-5, or equivalent 
Socket for operation up to 
about 550 Mc/s (Including 
heater-terminals connector)  Jettronb No.CD7010, 

or equivalent 
Cavities (Including heater-
terminals connector). .J-V-Mc No.D-7980 Series, Resdeld 

No. 10 Series, AML, Inc,e MCL, 
Inc,f or equivalent 

Terminal Connections (see Dimensional Ontltine): 

H -Heater Pin 
K -Cathode Cyl inder 

(Adjacent to Heater Pins) 
G -Grid Flange 
P - Plate Cyl inder 

(Adjacent to pinch-off) 

i 
i 
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4028A 
PLATE PULSED SERVICE—CLASS C 

Absolute Maximum Ratings (Up to 4 Gc/s) 
For a maximum "ON" timeg of 5 micro-

seconds in any 5000-mtcrosecond interval. 

Peak Positive-Pulse Plate-Supply Voltage  2000 V 
\~ 

Peak Plate Current from Pulse Supply  3.0 A 
DC Plate Current  3.0 mA 
DC Grid Current 1.5 mA 
Pulse Duration  1.5 µs 
Duty Factor 0 001 
Plate-Seal Temperatureh 225 °C 

v 
Typical Operation as Osci llator with Rectangular 
Wave Shape in Cathode-Drive Circuit at 3.3 Gc/s 

IVi th duty facto r~ of 0. 001 and pu Lse duration of 1 microsecond 

Peak Positive-Pulse Plate-Supply Voltage   1750 V 
DC Plate Current   2.5 mA 
DC Grid Current  1.0 mA 
Grid Resistor  50 Il ~..., 
Useful Power Output at Peak of Pulse (Approx  )   f000 W 

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

Peak Positive-Pulse Plate-Supply Voltage   1200 V 
DC Plate Current   0.4 mA 
DC Grid Current  0.2 mA 
Grid Resistor  2000 Si 
Driver Power Output (Approx  )   50 W 
Useful Power Output (Approx  )   100 W 

RF POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHYk 
RF POWER AMPLIFIER—CLASS C FM TELEPHONY 
Absolute Maximum Ratings (Un to F.c/~j 

DC Plate Voltage  300 V 
DC Grid Voltage -50 V 
DC Plate Current  35 mA 
DC Cathode Current  45 mA 
DC Grid Current 15 mA 
Plate-Seal Temperatureh 225 °C 
Peak Heater-Cathode Voltage 

Neater negat~,ve with respect to cathode 50 V 
Hew er po~Itive .alth resnrc? to cathode 50 V 

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

DC Plate Voltage   250 300 V ~ 
DC Grid Voltage  -5.5 -9 V 
Grid Resistor  500 700 S2 
DC Plate Current   31 35 mA 
DC Grid Current  13 13 mA 
Driver Power Output Approx  0.2 0.2 W 
Useful Power Output Approx  4.8 6 W 

Maximum Circuit Value 

Grid-Circuit Resistance 0.25 M,'2 

DATA I RADIO CORPORATION OF AMERICA 
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CHARACTERISTICS RANGE VALUES 
Note Min Max 

Heater Current  I 0.270 0.330 A 
Direct Interelectrode Capacitances 

Grid to plate 1.7 2.4 pF 
Grid to cathode 5.0 6.5 pF 
Plate to cathode  - 0.08 pF 

Heater-Cathode Leakage Current 
Heater negative with 
respect to cathode 1,2 - 30 µA 

Heater positive with 
respect to cathode 1,3 - 30 µA 

Reverse Grid Current  1,4 - 0.3 µA 
Transconductance  1,5 18000 27000 µmhos 
Plate Current (I)  1,5 13 25 mA 

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

Note 2: With 60 volts do between heater and cathode, heater nega-

tive with respect to cathode. 

Note 3: With 60 volts do between heater end cathode, heater posi-

tive with respect to cathode. 

Note 4: With do plate voltage of 200 volts, do grid voltage of 

-2 volts, grid resistor of 0.5 megohm. 
Note 5: With do plate-supply voltage of 125 volts, cathode re-

sistor of 50 ohms, and cathode bypass capacitor of 
1000 µf. 

a Grayhill, Inc., 561 Hillgrove Ave., LaGrange, I11. 
b 
Jettron Products, Inc., 56 Route 10, Hen over, N.J. 

c Fidelicone Microwave, Inc., JVM Division, 6415 N. Ravenswood Ave., 
Chicago, I11. Indic eted No. pplies co a eery ea of caul ties covering 
the range from 220 to 3500 Mc/s. 

d Resd al Engineering Corp., 330 Sou ch Fair Oaks Ave., Pasaden a, Calif. 
This s s of cavrtres cove s the range from 215 co 2325 Mc/s. 

e Appli edrMic row eve LaboracoryT Inc., 106 Albion Sc., Wakefield, Mass. 

t Microwave Cavity Laboratory, Inc., 10 Beech Ave. , LaGrange, I11. 
9 "ON" time is defined as the s m of the duration of all individual pulses 

which o r durrng the in dic aced interval. Pulse duration is defined 
s the time interval between the two points on the pulse at which the 

en cant aneous value is 70~ of the peak pp value. Thepeak va Cue i 
defined es the m aloe of a s oothoc a through the average of 
the floc to ati on saov rm the top portion of thevpulse. 

h In epplic aciona where the plate di ssipacion a Beds 2.5 watts, it i 
Portent chat a large a a of co tact be provided between the place 

cylinder end the cermrnal eto provide adequ ace heat conduction. 

I Du tY fat cor is the product of pulse duration and repetition race. For 
able Ppulse durations end pulse repeci ti on rates, the du cy fec cor 

s rdefin ed the r of ci me "ON" co ocal elapsed ci me an any 5000-rona aincervei'~ 
k Key-down ndicions per cube without mplitude modulation. Modulation 

en ci ally nag aci ve may be used if the positive peak of the audio 
frequency envelope does not exceed I15 per cent of the carry er conditions. 

OPERATING CONSIDERATIONS 
Connections to the cathode cylinder, grid flange, and plate 

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. 
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The cathode should preferably be connected to one side of 
the heater. When, in some circuit designs, the heater is not 
connected directly to the cathode, precautions must be taken to 
hold the peak heater-cathode voltage to the maximum rated values 
shown in the tabulated data. 

GAUGES 

Gauge Type 
Dimension 

Diameter A Thickness B Radius R 

Gl-1 Go 0.25200" +0.00000" 0.320" +0.001" 0,003" Max 
-0,00007" -0.000" 

Gl-2 No-Go 0.24500" +0.00007" _ _ 
-0.00000" 

G3-1 Go 0.55700" +0.00000" _ _ 
-0,00007" 

Gg-2 No-Go 0,54700" +0.00007" _ _ 
-0.00000" 

92C5-1030 

~~ 
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DIMENSIONAL OUTLINE 

.230 MAX->~ 
i

,180 MA%. 

PLATE TERMINAL 
.250+.002 

—.005 
DIA. 

(NOTES 284) 

.6271.025 
.0521.003 

REFERENCE 
PLANE "A" 
(NOTE I) 

i t 
.5801.020 

.760 1.030 

.320 
MIN. 

(NOTE 4) 

115 MAX. 

.320 MIN. 
(NOTE 4 ) 

Y 

ANNULAR SURFACE °C~~ 

ANNULAR SURFACE°B~ 

CATHODE TERMINAL 

.250 ± ,005 
DIA. 

(NOTES 1,2,3841 

.010 MAX. 

.0581.010 ~ 1151.020 

HEATER PINS 

.019 ± .004 ~ 
DIA. 

® CERAMIC GRID FLANGE 
.552 1.005 

DIA. 

.080 MIN. 
(ANNULAR SURFACES 

°B° AND °C ~~) 

INTERNAL CONNECTION 
DO NOT USE 

92C9-13059 

(NOTES 385) 

D MENSIONS IN INCHES 
Reference Plane "A" is defined 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 perpendicul er [o 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 along the 0.320 inch minimum length is measured with 
"(D" and "IYJ-f1D" ring gauges G1-1 and G]-2, respectively. 
Note 5: '(his diameter is measured with "lD" and "~-Q~" gauges G3-1 and 
G3-2, respectively. 
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TYPICAL CATHODE-DRIVE POWER AMPLIFIER CIRCUIT 

PLATE-CATHODE 

I ~ 
1 

92 CS-11636 

TYPICAL BROADBAND AMPLIFIER CIRCUIT 

ourwr 

92C5-~~502 

cl: loo cn soo pF. 

Glass Dielectric Trimmers— JFD VC 20G or equivalent. 
C5: 500 pF. 
J 1, J2: RNC Connectors. 

Ll, L2. L3. L4. L5, L6, L7: 
For Frequency flange of: 

200-500 Me/s—Two Turns, 1/2 inch Di a., Spaced 3/8 inch, 

Silver-Plated #14~ Wire. 
500-1000 Mc/s—One Turn, 1/2 inch Di a., Silver-Plated 

#14 Wire. 

RFCl, RFC2: Ohmite Z-450 RF Chokes, or equivalent. 
V: RCA-4028A 
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Average Characteristics 
CATHODE—DRIVE SERVICE 

Ef=G.3 VOLTS 
Ip=PLATE CURRENT  
IC=GRID CURRENT 

............................... 

,~\ a_ c_°v g a°o ~ °a n~i 
PLATE (Iy) OR GRID (IC) MILLIAMPERES s2cM-iaos2 

0 
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Average Constant-Current Characteristics 
CATHODE—DRIVE SERVICE 

Ef=6.3 VOLTS 
IC=GRID MILLIAMPERES 
Zp=PLATE MILLIAMPERES  

a N O N O tp 

CATHODE-TO-GRID VOLTS 

m 

S 

N 

OJ 
MO 

O 

K 
O 

O 
H 

W 

8
F 

N aa 

g 

o~ 

92CM-13063 
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Typical Oscillator Power Output as a Function 
of Variations in Heater Voltage 

AT 100"!o POWER OUTPUT: 
DC PLATE-TO-GRID VOLTS=200 
DC PLATE MA.=25 

125 

H 
z 
~ 100 
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a 

75 

a 
~ 50 0 
W 
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n. 
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HEATER VOLTS 
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t 
1 
1 
I 

0 
fi 

m 

■ ■ ~~ i ■ ■ ■ 

7 8 

92CS-11624R1 

Plate-Seal Temperature as a Function of Ambient 
Temperature With Lumped-Constant Circuit 

E{=8.3 VOLTS 
LUMPED-CONSTANT SOCKET. 

245 

195 

L~~ AMBIENT-Tf{vIPE~ArTrUrR:-(~C) 

5—r' 

I~ ~~-JI 
aw 125 N~ 

wa145 
~~~ 

I~ 

aW i t 

- ~o_ a 7-g 
w 95 

.r~'~ ~ ~ 

~ 45 
I.5 2 2.5 

PLATE DISSIPATION—WATTS 

3 

92CS-11488 
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4~37A 

High-Mu Triode 
OCTAL-BASED PENCIL TUBE 

For RF-Power-Amplifier, Oscillator, and 
Frequency-Multiplier Applications at Altitudes 
ap to 100,000 Feet Without Pressurization 
Replaces Type 2C40A in Most Applications 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage (AC or DC)   6.3 ± 10°Jo V 
Current at 6.3 volts  0.145 A 

Cathode Warmup Time to reach 90 percent of 
Typical oscillator power output   10 max s 
Operating do plate current  15 max s 

Ampl ification Factor  30 
Transconductance for do plate mA = IB 

and do plate volts = 250.   5500 Nmhos 
Direct Interelectrode Capacitances (Approx ) 

Grid to p'. ate   I.I pF 
Grid to cathode   I.8 pF 
Plate to cathode 0  05 max pF 
Cathode to rf cathode terminal   100 pF 

MECHANICAL 
Operating Position  Any 
Maximum Overall Length 3  125 in 
Maximum Diameter 1 312 in 
Base. .Small H-Wafer Octal 6-Pin (JEDEC Group I, No.B6-108) 
Terminal Connections BOTTOM VIEW 

P i n 1- Do Not Use 
Pin 2 -Heater 
Pin 3 -Cathode 
Pin 5 -Cathode 
Pin 7 -Heater 
Pin S -Cathode 

KR -Cathode rf terminal 
(Cyl inder adjacent 
to base) 

G -Grid (Flange between 
insulator sections) 

P - Plate (Cyl inder adjacent 
to upper insulator section) 

THERMAL 
Plate Seal Temperature  175 max °C 

CLASS AI RF AMPLIFIER 

Maximum CCS Ratings, Absolute-Maximum Values up to 2000 Mc/s 

For Altitudes up to 25000 ft 

DC Plate Voltage  300 V 
DC Grid Voltage   -100 V 
DC Plate Current  25 mA 

RADIO CORPORATION OF AMERICA 
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4037A 

Plate Dissipationa  6.25 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   0.5 rK2 

RF POWER AMPLIFIER ANO OSCILLATOR — CLASS C TELEGRAPHY 

Key-down conditions per tube without amplitude modulation b

Maximum CCS Ratings, Absolute-Maximum Values up to 2000 Mc/s 

For Altitudes up to 25000 ft 

DC Plate Voltage  360 V 
DC Grid Voltage   -100 V 
DC Plate Current  25 mA 
DC Grid Current   S mA 
Plate Input   9 W 
Plate Dissipationa  6.25 W 
Peak Heater-Cathode Voltage 

Heater negative v:ith respect to cathode 90 V 
Heater positive w`th respect to cathode 90 Y 

Typical CCS Operation 

As oseil2ator tin cathode-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  23 23 25 mA 
DC Grid Current (Approx.)   6 3 4 mA 
Useful Power Output (Approx.)   3 0.45 0.1 W 

,4s rf poorer amplifier in cathode-drive circuit at 500 Mcjs 

DC Plate-to-Grid Voltage  326 V 
DC Cathode-to-Grid Voltage°   51 V 
DC Plate Current  23 mA 
DC Grid Current (Approx.)   7 mA 
Driver Power Output (ADDrO%.)   2 W 
Useful Power Output (Approx.)   5 W 

Maximum Circuit Value 

Grid-Circuit Resistance 0  I I•S2 

PLATE-MODULATED RF POWER AMPLIFIER — CLASS C TELEPHONY 

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

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

DC Plate Voltage  275 V 
DC Grid Voltage   -100 Y 
DC Plate Current  22 mA 
DC Grid Current   8 mA 
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Plate Input  
Plate Dissipation' 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode  
Heater positive with respect to cathode  

6 
4.25 

90 
90 

W 
W 

V 
V 

Maximum Circuit Value 

Grid-Circuit Resistance  0 I MS2 

i /~ 
CHARACTERISTICS RANGE VALUES 

Note Min Max 

Heater Current  I 0.130 0.160 A 
Direct Interelectrode Capacitances 

Grid to plate   0.8 1.3 µF 

I* 
Grid to cathode   1.5 
Plate to cathode  - 

2.1 
0.05 

µF 
µF 

Heater-Cathode Leakage Current 
Heater negative with 

respect to cathode  1,2 50 y.A 
Heater positive with 

respect to cathode  1,3 - 50 µA 
Reverse Grid Current  1,4 - I ~ 
Amplification Factor  1,5 22 38 
Transconductance  1,5 4000 7000 µmhos 
Plate Current (I  1,5 13.5 24.5 mA 
Plate Current (2  I,6 - 55 uA 
Power Output  1,7 0.15 W 

Noce 1: Wi ch 6.3 volts a r do on heater. 
Note 2: With 100 vol ca do between hea car and cathode, heater negative 

with respect co cathode. 

Noce 3: With 100 volts do be cween heater and ca ch ode, heater posi ci ve 
with respect co each ode. 

Note 4: With do place vol ca ge f 250 v lts, do grid voltage of -2.5 
vol cs, grid resiacor of 0.5 me gohm. 

Noce 5: Wi ch do place-supply vol cage of 250 vol cs, ca ch ode resiacor of 
200 ohms, and cathode bypass capacitor of 1000 m rofarads. 

Noce 6: With do place valve ge of 250 vol cs end do gridr vol ca ge of -25 
vol ca. 

Note 7: Wi ch do plate volee ge of 250 olts, grid re iscor adjua tad to 
give do place c ant of 25 milliempe re ss i rty-type 
oscillator operating rev 1800 ± 25 megacycles per second. 

a In epplic ations where the place dissipation exceeds 2.5 watts, it i 
i mp or cent chat a lar ~e of contact be provided between the plate 
cylinder and the cermrna lr co provide adequate heat conduc ci on. 

Il Modulation ass ally n ga cf ve may be used f she pos itf vc eak of 
the audio-frequency envelope does not exceed 115 pe rcenc of c~ie cer-

ondicions. 
o Obca fined 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 
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of 500 volts is applied between the plate cylinder xnd 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, do 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. 

Migh-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 to its axis, with no voltages applied 
to the tube. Vibration frequency is 40-60 c/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 µA 

For conditions shown under Characteristics Range Values 
Notes 1,2 and 1, 3. 

Low-frequency Vibration (rms)   100 max mV 

For conditions shown above under Low-Freq ue rtcy Vibration 
Performance. 

T ransconductance  3900 min µmhos 

For conditions shown under Characteristics Range Values 
Notes 1,5. 

Shorts and Continuity Test 

This test (similar to MIL-E-1 D, par. 4.7.3) is performed on 
all tubes from each production run. Voltage applied between 
adjacent elements of the cube under test should be between 20 
and 70 volts do 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 
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between these supports. Tubes should withstand gradual appli-
cation, perpendicular to the tube axis, of a force of 30 pounds 
upon the grid flange without causing fracture of the glass 
insulation. 

2. Tubes (prior to final as embly) 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) is performed 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 t 15 Mc/s under the following 
conditions: 

Heater voltage of 6.3 volts, plate-supply voltage of 300 volts, 
cathode resistor adjusted to give ado plate 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 Output  0.2 min W 

For conditions shown under Characteristics Range Values 
Notes I, 7. 

OPERATING CONSIDERATIONS 
Mechanical 

The maximum plate -seal temperature of 175° Cis 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. temperatu re may be measured with tem-
perature-sensitive paint, such as Te mpilaq. 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 Che 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 end 
eccentricities of the robe 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 cep et 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 
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.750 MAX. DIA. 

CATHODE RF TERMINAL 
1.025 1.005 DIA. 

1.201 t .010 DIA—►I 

BASE 
SHIRT 

JEDEC GROUP I 
N0.86-106 

1.312 MAX. DIA.—~ 

STIPPLED REGION (NOTE 1) 

DIMENSIONS IN INCHES 

connected directly to the cathode, precautions must be taken 

co hold the peak heater-cathode voltage to the maximum values 

shown in the cabal aced data. 

DIMENSIONAL OUTLINE 

z3o MAx—~ ~.--
DIA. 

I 
PLATE TERMINAL 

.2501.005 OIA.—

.567 MAX. DIA. 

GRID TERMINAL 
.812 f.005 DIA.-+~ 

375 1.005 

.855 t A20 

F.035 MAX. 1 

.375 
I
f.015 

i 

.490 t .015 

.160 1.015 
.380 t .030 

3.125 
MAX. 

92CM-11472R2 

Note I : Neap all stippled regions clear. Do not allow con-

tacts or circuit components to protrude into these areas. 

DnTA 3 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



4037A 

Average Characteristics 

g ~ ~ o N 

PLATE (Ip) OR GRID (I~) MILLIAMPERES 
92CM—It722 
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4041 
Traveling-Wave Tube 

Frequency Range 8 to 12 GHz 

Integral Periodic-Permanent-Magnet Type 

ELECTRICAL 
Heater, for Unipotential Cathode: 

Voltage (ac or dc)  6.3 ± 5% 

Current at 6.3 volts  0.7 

Starting Current 

V 

A 

Must never exceed 4 
amperes, even momentarily 

Minimum Cathode Heating Time  3 minutes 

Frequency Range   8 to 12 GHz 

Cold Insertion Loss   60 dB 

Input VSWR   2.5:1 max. 

Output VSWR   2.0:1 max. 

Gain, $mall Signal 
(at 0.1 W output) 8.0 to 12 GHz   34 min. dB 

MECHANICAL 

Operating Position   Any 

Maximum Dimensions: 

Overall Length   15 max. in 

Height   3.25 max. in 

Width   2.20 max. in 

Shell Diameter   1.75 in 

Connectors: 

RF Input   Type TNC Plug 

RF Output   Special Flange Coupling 

Terminal Leads   See Dimensional Oatline 

Weight (Approx.)   6.0 Ib 

RF POWER AMPLIFIER 

Maximum Ratings~A6solute-Maximum Values 
DC Collector Voltage  

DC Helix Voltage  

DC Grid-No.2 Voltage  

DC Collector Current . . .  

DC Helix Current  

DC Grid-No.2 Current  

RF Power Input  

3000 max. V 

2950 max. V 

2000 max. V 

15 max. mA 

2.5 max. mA 

0.1 max. mA 

1 max. mW 
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4041 
Typical Operation at 10 GHz 

DC Collector Voltage   3000 V 

DC Helix Voltage   2800 V 

DC Grid-No.2 Voltage   1800 V 

DC Collector Current   12 mA 

DC Helix Current   0.5 mA 

DC Grid-No.2 Current   0 mA 

Input VSWR   2.0:1 

Output VSWR   1.5:1 

RF Power Input   1 to 10 mW 

Saturated Power Output   1.5 W 

CHARACTERISTICS RANGE VALUES 
Note Min. Max. 

Heater Current   1 0.5 1.1 A 

DC Collector Voltage   2,3 2600 3000 V 

DC Helix Voltage   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 2.5 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 
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4041 
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 ahelix-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, th0 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. 

Electric¢l 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 do 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 
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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 Outl ine) 

Yellow: Heater-Cathode 

Brown: Heater 

Green: Grid No.l 

Black: Collector (Ground) 

Orange: Helix 

Blue: Grid No.2 (Anode) 
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4041 
DIMENSIONAL OUTLINE (Front View) 

2.09 3.06 

15 MAX. 

08 X .90 
SLOT 

4.688 
3.125 

220 , 
MAX. 

1.T9 
DIA. 
MAX. 4 HOLES 

.166 3.005 
DIA. THRU 

.844 f 
3.015 

1.812 
3.015 

2 HOLES 
.1285 3.0005 DIA. 

I.0 3 .03 

2.12 3 .01 

DIMENSIONS IN INCHES 
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4041 
DIMENSIONAL OUTLINE (Side View) 

f 

L 

RF OUTPUT 
FLANGE 

(SEE NOTE) 

RF INPUT 
MALE TNC 
CON\ TOR 

_, 

I~ 

2.34 ~ 
-~ MAX. 
_ y' 

- v~ 
- J 

3.25 MAX. 

10.06 
}.O6 

PHANTOM LINES 
DENOTE TUBE 
CLAMPING POSITIONS 

PHANTOM LINES 
DENOTE TUBE 
CLAMPING POSITIONS 

6 FLEXIBLE LEADS 
MIN. LENGTH — 41NCHES 
(SEE COLOR CODE) 

DIMENSIONS IN INCHES 

92 LM-  2489 

Note: RF output flange requires use of a transition piece 

(Waveline Type 60083, or equivalent) if matching to 

standard waveguide flange. 
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4053 

Traveling-Wave Tube 

HELIX-TRANSMISSION-LINE TYPE 
FREQUENCY RANGE INTEGRAL PERIODIC-
I —2 Gc (L-Band PERMANENT-MAGNET TYPE 

Electrical: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 ± 5% volts 
Current at heater volts = 6.3   1.75 amp 
Starting Current   Must never exceed 4 amperes, 

even momentari ly 
Minimum Cathode Heating Time   3 minutes 
Frequency Range  1 to 2 Gc 
Cold Insertion Loss  60 db 
Thermostatic Switch: 
Current rating: 

At 125 volts ac  6 amp 
At 240 volts ac  3 amp 

Input VSWR 1 8'1 max. 
Output VSWR 1 8'1 max. 

Mechanical: 

Operating Position   Any 
Maximum Overall Length 20  50" 
Maximum Height   3.875" 
Maximum Width  3,125" 
Maximum Shel l Diameter   1.625" 
Weight (Approx.)   6.5 pounds 
Connectors: 

RF Input  Type N Plug (UG-18 B/U) 
RF Output Type N Plug (UG-18 B/U) 
Terminal Leads See accompanying Dimensional Outline 

Thermal: 

Collector Temperaturea   225 max. °C 
Air Flow into Radiator   25 min. cfm 

RF POWER AMPLIFIER 

Maximum Ratings, Absolute —Maximum Values: 

DC Collector Voltage   3000 volts 
DC Hel ix Voltage   2500 volts 
DC Grid-No.2 Voltage   1700 volts 
DC Col lector Current   80 ma 
DC Hel ix Current   3 ma 
DC Grid-No.2 Current   1 ma 
RF Power Input   5 watts 

a The Thermo st at is swi tch wi lt open when toll ectortemperatu re exceed5225° C. 
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Typical Operation at 1.4Gc: 

DC Col lector Voltage   2200 volts 
DC Hel ix Voltage   2200 volts 
DC Grid—No.2 Voltage   1500 volts 
DC Collector Current   70 ma 
DC Hel ix Current 0  25 ma 
DC Grid—No.2 Current 0  25 ma 
Gain at 10 Watts   28 db 
Saturated Power Output   13 watts 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current   1 — 2 amp 
DC Collector Voltage   2,3 1800 2500 volts 
DC Hel ix Voltage   2,3 1800 2500 volts 
DC Grid—No.2 Voltage   3 1150 1600 volts 
DC Collector Current   3 60 75 ma 
DC Hel ix Current   3 — 1.1 ma 
DC Grid—No.2 Current   — — 1 ma 

Note 1: With neater volts = 6. g. 
Note 2: Normally the tune is ope rat etl with the hel ix voltage equal Lo the 

collector voltage. 
Note 3: Specific oDe rati ng value is supplied with each LUDe. 

OPERATING CONSIDERATIONS 

The magnetic field required to focus the electron beam in 
the 4053 is suppl ied by integral periodic permanent magnets. 
Although the periodic—magnet structure is difficult to de—
magnetize and has l ittle 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 IVSWR) no 
greater than 2: 1 . With VSWR's in excess of this value, 
osci l lations may occur causing permanent damage to the tube. 
Tubes shou l'd not be operated without a termination. 

Forced—air cool ing of the col lector is necessary whenever 
col lector current is flowing. Fai lure to observe this pre—
caution may result in permanent damage to the tube. It is 
recommended that the forced—air cool ing be appl ied when the 
heater power is appl ied. 

A thermostatic switch is mounted on the col lector of the 
4053 which opens when the col lector temperature exceeds a 
safe l imit. It is recommended that the thermostatic switch 
be used in an interlock circuit in the power supply for the 
col lector, hel ix, and grid—No.2 voltages. The thermostatic 
switch wi l l carry 6 amperes at 125 volts ac or 3 amperes at 
240 volts ac. 
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The power supply should incorporate a hel ix-current over-
load protective device to prevent damage to the tube in the 
event of loss of col lector voltage. Such a condition would 
cause the entire electron beam current to flow to the hel ix 
and thereby overheat that elect rode. if it is desired to remove 
al l voltages by a single control, the time-constant values of 
the power supply should be chosen so that the hel ix voltage 
decays faster than the col lector voltage. 

As the grid-No.2 voltage increases from zero to the operat-
ing value, the hel ix current may reach as high as 10 ma in 
the vicinity of 200 to 600 volts on grid No. 2, then wi l l fal l 
below 2 ma at the proper operating grid-No.2 voltage. The 
hel ix supply should have adequate regulation to handle this 
transient during the turn on procedure. In order to protect 
the tube, the hel ix supply should also have an interlock to 
open the circuit if the hel ix current exceeds 3 ma longer than 
a few mi l l iseconds. 

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 Dy means of 
the seven leads. These color-coded, flexible, insulated leads 
are identified on the Dimensional Outline. RF input and 
output connections are made to ty pe N plugs (UG-IB B/UI on the 
tube Isee Dimensional Outline). The col lector is connected 

to the capsule and is normal ly grounded. 

The rated values for col lector voltage, hel ix voltage, 
a nd~g rid-No.2 voltage are high enough to be dangerous to the 
user. Care should be taken during adjustment of circuits. 
e special ly when exposed ci rcuit pa its are at ahigh do potential. 

STARTING PROCEDURE 

Voltages should be appl ied to the 4053 in the fol lowing 
sequence: Apply the rated heater voltage and al low tube to 
warm-up for 3minutes minimum. Then apply the col lector voltage 
as specified on the tube label. Next, apply the hel ix voltage 
as specified on the tube label. Final ly, increase the grid-
No.2 voltage in a few mi l l iseconds to obtain the col lector 
current specified on the tube label. The th ree power suppl ies 
can be control led by one switch provided there is a sufficient 
delay in appl ication of the grid-No.2 voltage to al low the 
col lector and hel ix voltages to stabi l ize first. 

TURN-OFF PROCEDURE 

To turn off the tube, remove the electrode voltages in the 
fol lowing sequence. First reduce the grid-No.2 voltage, then 
remove the hel ix voltage, col lector voltage, and heater voltage 
in that order. The three power suppl ies can be control led by 
one switch provided the grid-No.2 voltage decays faster than 
the col lector and hel ix voltages. 
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DIMENSIONAL OUTLINE 

,~ 3.125 
MAX. -' 

1.625 
MAX. 
DIA. 

I 

I 

3 FLEXIBLE LEADS 
f8 INCHES LONG ~ 
SEE COLOR CODE 

20.50 
MAX. 

I 

4.600 
t .050 2 

TYPE N 
CONNECTORS 
(UG-188/U) 

10.860 
f.125 

2.400 
f .020 

~.  3.875 y
MAX. 

-~ 

.zoo 
f.ozs 

1<~i~l 
Ir~:q. 

No. 10-32 
-OUTPUT ,75 DEEP 

4 HOLES 

  I 

2.125 li~:~l 
MAX. 1 '~1 

 ~Q: 

I 

2.187 
MAX. 

INPUT 

.125 ---►I 

4 FLEXIBLE LEADS 
®.~-- IB INCHES LONG ► 

SEE COLOR CODE 

.—

.228 
- f.015 DIA. 
4 HOLES 

9.360±.250 

DIMENSIONS IN INCHES 

1.500 
±.12 5 

I 

.125 

92CS-12587RI 

COLOR CODE OF LEADS 

HEATER   Brown 
HEATER, CATHODE, GRID No. l Yel low 
HELIX  Orange 
GRID No  2   Blue 
COLLECTOR, SHELL   Black 
THERMOSTATIC SWITCH (21   White 
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4054 
Traveling-Wave Tube 

Frequency Range 1.7 to 2.7 GHz 
Integral Periodic•Permanent•Magnet Type 

ELECTRICAL 
Heater, for Unipotential Cathode: 

Voltage (ac or dc)   6.3 ± 5% V 

Current at 6.3 volts  1.75 A 

Starting Current   Must never exceed 4 
amperes, even momentarily 

Minimum Cathode Heating Time   3 minutes 
Frequency Range   1.7 to 2.7 GHz 
Cold Insertion Loss   60 dB 

Input VSWR   1.8:1 max. 

Output VSWR   1.8:1 max. 

Noise Figure   30 max. dB 

Gein (at 20 W output): 
1.8 to 2.4 GHz   30 min. dB 

2.4 to 2.7 GHz   29 min. dB 
Gain (af 16 W output) 

1.8 to 2.7 GHz  30 min. dB 
Gain (at 17 W output) 

1.7 to 1.8 GHz   29.5 min. dB 
Gain Compression (referenced to 5 W) 

at 10 W output   1 max. dB 
at 20 ~ output 

1.8 to 2.4 GHz   3 max. dB 
2.4 to 2.7 GHz   4 max. dB 

at 17 W output 
1.7 to 1.8 GHz   4 max. dB 

Phase Sensitivity (with 
Beam-Voltage Variation) 2 max. °/V 

Bandwidth Flatness (over a 
15-MHz segment)   0.02 max. dB/MHz 

MECHANICAL 
Operating Position   Any 
Maximum Dimensions: 

Overall Length   19 in 
Height   3.88 in 
Width   3.12 in 
Shell Diameter   3.62 in 

Connectors: 
RF Input  Type N Plug (UG-18 B/U) 
RF Output  Type N Plug (UG-18 B/U) 
Terminal Leads   See Dimensional Outline 

Weight (Approx.)   6.5 lb 

~~u u 
E leCtrOnIC ~ DATA 1 

Components 12-68 



4054 
RF POWER AMPLIFIER 
Absolute-Maximum Ratings 

DC Collector Voltage   3000 max. V 
DC Helix Voltage   2500 max. V 
DC Grid-No.2 Voltage   1700 max. V 
DC Collector Current  80 max. mA 
DC Helix Current   3 max. mA 
DC Grid-No.2 Current   0.2 max. mA 
RF Power Input   5 max. W 

Typical Operation at 2.0 GHz 

DC Collector Voltage   2200 V 
DC Helix Voltage   2200 V 
DC Grid-No.2 Voltage   1500 V 
DC Collector Current  70 mA 
DC Helix Current   0.25 mA 
DC Grid-No.2 Current   0.25 mA 
Input VSWR   1.5:1 
Output VSWR   1.5:1 
RF Power Input   20 mW 
Saturated Power Output   20 W 

CHARACTERISTICS RANGE VALUES 
Note Min. Max. 

Heater Current   1 — 2 A 
DC Collector Voltage   2,3 1800 2500 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 
DC Grid-No.2 Current   — — 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 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 
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4054 
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 cturent 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 ahelix-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-0n procedure. To protect the 
tube, it is recommended 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. 

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 
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Outline. The rf input and output connections are made 
to type N plugs (UGl$ 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 do 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. Td~en 
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 (Sea Dimensional Outline) 

Brown: Heater 

Yellow: HeaterCathode 

Orange: Helix 

Blue: Grid No.2 (Anode) 

Black: Collector (Ground) 

~~U L~J 
Electronic DATA 2 
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DIMENSIONAL OUTLINE (Dimensions In Inches) 

A 1 

~1 

  2.125 .-
MAX. 

1.625 --r{ 
DIA. MAX. 

3.600 
2 .015 

10.860 
2.125 

19 
MAX. 

r—.5 

U L]~U LJ 

l ~ 3.875 
MAX. 

.200 y
+.025 

2.125 
MAX. 

2.187 
"~— MAX. 

TYPE N IUG-IBB/U) 
2 CONNECTORS 

4 HOLES 
.228 2 .015 
DIA. THRU 

1.600 
2.015 

,90 
±.015 

1.500 
2.015 

.750 
i.OfS 

5 FLEXIBLE LEADS 
18 INCHES LONG 
(SEE COLOR CODEI 

92 LM-2357 
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4055 
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 Mohile and Aircraft Equipment 
at Altitudes up to 50,000 Feet without Pressurization 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage (AC or DC) 6  3 t 10q V 
Curve❑t at 6.3 volts 0  295 A 

Cathode Warmup Time (Average) to reach 80% 
of operating power output as rf osci llator 
or ampl ifier   5 s 

Ampl ification Factor   70 
Transconductance, for do plate mA = 35, do 

plate volts = 150, and cathode resistor 
= I I S2   35000 µmho 

Direct Interelectrode Capacitancesa 
Grid to plate 2  0 pF 
Grid to cathode 5  5 pF 
Plate to cathode   0.08 max pF 

MECHANICAL 

Operating Position   Any 
Weight   0.4 oz 
Dimensions and Terminal Connections  See accompanying 

Dimensional Outline 

Sockets 
Heater- Terminals Connector  Grayhi lla No.22-5, 

or equivalent 
Socket for operation up to about 
550 MHz (Including heater-
terminals connector) Jettronb No.CD7010, or equivalent 

TERMINAL DIAGRAM (Bottom Yiew) 

H -Heater 
K -Cathode 

P 
G —Grid 

P —Plate 

~-Indi caces 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 

Peak Plate Voltage  
Peak Plate Current  
DC Plate Current  
DC Grid Current 
Plate Dissipationc  
Peak Heater-Cathode Voltage 

Hearer negative with 
respect to cathode. . 

Heater positive with 
respect to cathode. . 

For Altitudes For Altitudes 
up to 25, 000 ft up to 50,000 ft 

3500 max 2000 max V 
3.0 max 3.0 max A 

40 max 40 max mA 
15 max 15 max mA 
10 max 10 max W 

60 max 

60 max 

60 max V 

60 max V 

Typical Operation as Plate-Pulsed Oscil lator at 3.3 GHz 

With duty factor of 0.001 aad pulse duration of 1 µs 

Peak Plate Voltage   1750 V 
DC Plate Current   3.0 mA 
DC Grid Current  1 .4 mA 
Grid Resistor  2000 S2 
Useful Power Output at Peak of Pulse (Approx.) 1300 W 

Typical Operation as a Power Ampl ifier in Frequency 
Range of I to 1 .2 GHz 

With duty factor of 0.001 and pulse daration of 7 µs 

Peak Plate Voltage   1300 V 
Peak Plate Current   1 .5 A 
Peak Driving Power   250 W 
Useful Power Output at Peak of Pulse (Approx.) 1000 W 

a Grayhi ll, Inc., 561 Hillgrove Ave. , La Grange, I11. 
b Jeccron Products, Inc., 56 Route 10, Hanover, N. J. 
o When used in a heat sink that wi ll l imit Lhe plate-seal temperature to 

226o C. 

DATA I 
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DIMENSIONAL OUTLINE 

~~-

~~ 

1.77 
MA%, 

t 
i .3zo 

.797 
3.025 

MIN. 

REFERENCE 052 

PLANE "A' 3.003 
(NOTE I) ~ ~ 

r 
.580 
1.020 320 

MiN. 

.1503.020 

~' .058 3.010 

GRID FLANGE 
.552 3.005 DIA. 

(NOTE 3) 

HEATER PINS 
.020± ~? DIA. 

(NOTE 41 

PLATE 

50±.005 DIA 
(NOTE 2) 

ANNULAR 
SURFACE"C" 

ANNULAR 
SURFACE"B" 

(NOTE 11 

CATRODE 
.250 * .005 D14. 

NOTES 1,2,3) 

OIO MAX. 

.1151.020 (AT TIPS) 

.080 MIN. 
ANNULAR 
SURFACES 

INTERNAL CONNECTION 
(DO NOT USE) 

DIMENSIONS IN INCHES 

920 5-129 76R1 

Reference plane"A" is defined as that plane against which annu-
/1 lar surface "B" of the grid flange abuts. 

Annular Su rf ace"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 annul ar surface "B" resting on reference plane "A", 
The axis of the cathode cylinder will be within 2° of a li me per-
pendicular co reference plane "A". 

Note 2: The axes of the pl ate 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. 

~\ 

r~ 

Indic aces a chan ge. 
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Plate-Current Cutoff Characteristic 
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c~ 
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—5 

0 
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Iy FOR CUTOFF CONDITION 

EQUALS 50 µA 

md~ loon I 500 2COb 260 
PLATE VOLTAGE— V 

92CS13207 

Average Plate and Grid Characteristics 

  E{,=G.3 V 
PLATE CURRENT  

  GRID CURRENT ----

92CS1320aR1 
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Average Constant-Current Characteristics 

in Cathode-Drive Service 

8 

6 

Ef=6.3 V 
PLATE MILLIAMPERES 
GRID MILLIAMPERES 

2—

~~ J 
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Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

For Use at Frequencies L'p to 4000 Mr, s in Pulse Service 
and 2000 Mc/s an CN' Service 

ELECTRICAL 
Heater, for Unipotential Cathode 

Voltage (AC or DC): 
Under transmitting conditions  6.0 t IOq V 
Under standby conditions   6.3 max V 

Current at 6.0 V   0.300 A 
Amplification Factor   40 
Transconductance   7300 umhos 

For do plate current of 22 mA and 
do plate voltage of 200 U 

Direct Interelectrode Capacitances (Approx.) 
Grid to plate  1.8 pF 
Grid to cathode  3.2 pF 
Plate to cathode. 0  07 max pF 

MECHANICAL 
Operating Position  Any 
Dimensions and Terminal Connections See Dimensional oatline 
Plate Seal Temperature   175 max °C 
Weight (Approx.)   0.4 oz 
Sockets 

Heater terminals connector Grayhill No.22-3a
TERMINAL CONNECTIONS (See Dimensional Outline) 

H -Heater 
K -Cathode (Cyl inder 

adjacent to heater 
pins) 

G -Grid (Flange between 
glass sections) 

P - Plate (Cyl inder 
adjacent to pinch-off) 

P 

PLATE-PULSED OSCILLATORb —CLASS C 
Maximum CCSo 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 Voltagee. 2000 V 
Peak Grid-Bias Voltage 

Negative pulse   150 V 
Positive pulse   25 V 

Peak Plate Current   3 A 
From pulse supply 

Peak Rectified Grid Current  1.5 A 
DC Plate Current   0.03 A 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Up to 4000 Mc/s 

DC Orid Current 0.013 A 
Plate Dissipations   7 W 
Pulse Duration   5 µs 

Typical Operation with Rectangular Wave Shape in 
Cathode-Drive Circuit at 3300 Mc/s 

With duty fac to r9 of 0.01 and pulse duration of 1 microsecond 

Peak Positive-Pulse Plate-Supply Voltages  1750 V 
Peak Negative-Pulse ~. 

ria-bias vol`.age  1 10 V 
.-~om grip resi.='or c*  100 f 

Peak Plate Current   3 A 
From pulse Supply 

Peak Rectified Grid Current  I. I A 
DC Plate Current   0.03 A 
DC Grid Current 0  OI I A 
Useful Power Output  800 W ~ 

- peak of pulseh zoprox.) 

RF POWER AMPLIFIER AND OSCILLATOR— CLASS C TELEGRAPHY 

Key-down conditions per tube without amplitude modulo tianJ 

Absolute-Maximum Ratings 

For altitudes up to 60,000 feet 

GCs IC.tsk

DC Plate Voltage   330 400 V 
DC Grid Voltage  -100 -100 V 
DC Plate Current   40 55 mA 
DC Grid Current  25 25 mA 
DC Cathode Current   55 70 mA 
Plate Input  13.2 22 W 
Ptate Dissipation  8 13 W 
Peak Heater-Cathode Voltage: 

.._ .ter sea=five :.itt •a_p=c• `c c.,_i-.cs=. 50 50 W 
7e%t<r positive ~~itr~ respect to cathode. 50 50 W 

Typical Operation as Osci llator in Cathode-Drive 
Circuit at 500 Mc/s 

CCS ICa.S 
DC Plate-to-Grid Voltage   325 380 V 
DC Cathode-to-Grid Voltagem  25 30 V 
DC Plate Current   35 35 mA 
DC Grid Current (Approx  )   I I 13 mA 
Useful Power Output (Approx  )   5n 6" W 

Typical Operation as Osci llator in Cathode-Drive 
Circuit at 1700 Mc/s 

CCS 
DC Plate-to-Grid Voltagem  263 V 
DC Cathode-to-Grid Voltage   13 V 
DC Plate Current   40 mA 
DC Grid Current (Approx  )   13 mA ~ 
Useful Power Output (Approx  )   I" W 

U 

o~r~ i RADfO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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.~ 

,~^~. 

Typical Operation as RF Power Ampl ifier in 
Cathode-Drive Circuit at 500 Mc/s 

CCS ICAS 

DC Plate-to-Grid Voltage   342 395 V 
DC Cathode-to-Grid Voltagem  42 45 V 
DC Plate Current   35 40 mA 
DC Grid Current (Approx  )   13 15 mA 
Driver Power Output (Approx  ) 2  4 3 W 
Useful Power Output (Approx  ) 7  5n IOn W 

Maximum Circuit Values 

Grid-Circuit Resistance 0 I 0. 1 1.f;2 

FREQUENCY MULTIPLIER 
Absolute-Maximum Ratings 

For altitudes up to 60,000 feet 

CCS ICASk

DC Plate Voltage   300 350 V 
DC Grid Voltage -125 -140 V 
DC Plate Current   33 45 mA 
DC Grid Current  25 25 mA 
DC Cathode Current   45 55 mA 
Plate Input  9.9 15.9 W 
Plate Dissipation  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   410 472 V 
DC Cathode-to-Grid Voltagem  I 10 122 V 
DC Plate Current   26 36.5 mA 
DC Grid Current (Approx  )   4. 1 5.8 mA 

2  75 4.5 W 
2. In 3.4n W 

Driver Power Output (Approx  )
Useful Power Output (Appr®x  )

Maximum Circuit Values 

Grid-Circuit Resistance  0. 1 0. 1 MI1 

a Crayhill Inc., 561 Hill grove Ave., LaGr en ge, 711. 
b In ch is class of s the heater should be all wed co warm up [or a 
minimum of 60 se on ds rbefo re place vol cage is applied. 

c c"" ~"„o~" commer .t s"rvr ce. 
d 
"GN" time is defined as the s of the dureei on of all individual pulses 
which oc rduri fi che in di cared in cares 1. Pulse duration 's defined a 
the time in cereal b cween the two porn cs on the pulse ec which the ~n scans 
c eneous value is 70% of the peek power value. The beak va iue is de fi ned 
s the maxi mum value of a smooch c e ahrou gh the average of thefluccu-
etions ov r the cop porci on of th evpulse. 

e 
The agni rude of any spike on the plate v page pulse should not exceed 

v aloe of 2000 volts wi ch respect co cathode end its duration should not 
exceed 0.01 m c s cond m s red ac the peak-pulse-value level. 

t In applicetionsrwhere th eepl ate dissipation eeds 3 w tt s, it is im-
portant that a large area of coots<t be providedxbe cween the place cylin-
der end the connector rn order co provide ade qua ce heat con duccicn. 

RADIO CORPORATION OF AMERICA 
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B Ducy factor is the product of pulse duraci on and rep eci cion race. For 
i able pulse durations and pulse repeti cion r ce s, the duty factor i 

defined as the ratio of time "ON' to vocal elapsed time in any 500-mi crog 
e cond rncery al. 

N The pow vcput ac peak o£ pulse obtained From the a rage pow 
u eput ur ng the duty factor of the peak pulse. This procedur is 

a rys s e the power output pulse wcy factor may be less th one the 
applied voltage pulse du cy factor because of a delay in the start of rf 
pow ucpuc. 

~ Mo dulacion, e en tially uegative, may be used if the posi ci ve peak of 
the audio-frequency envelope does not exceed 115 percent o£the carrrer 
ondi ci on s. 

k Intermittent Commercial and Amateur Service. 

m From a grid r isco r, or from a vi cable co mbinacion of grid re si scor 
and fixed supply or grid re si sco rs and Cacho de resi scor. 

o This alu of a eful pow red at load of output cr rcuit having 
an of fi crency of about 75rp ercen t~ 

DIMENSIONAL OUTLINE 

230 MAX. 

2.057 
MAX. 

1.670 
+.075 
- .050 

.870 
2.025 

6~0 
MIN. 

400 
MAX. 
DIA. 

--~ 

( t~ 
.800 

2.025 N 
I 

.600 
M N. 

1 

.220 .025 _} 
2.020 MAX. .040 MAX 

2 HEATER PINS ~~ 
.020 1.002 DIA. 

PLATE TERMINAL 

.2504.005 DIA. 
(NOTE I) 

.687 MAX. DIA. 

l .032 
2003 

GRID TERMINAL 

.8122.005 DIA. 
(NOTES 182) 

CATHODE TERMINAL 
.2502.005 DIA. 

t —.O80 MAX. 
UNTINNED 

.1152.040 AT 
TIPS OF PINS 

92L3- ]119R3 

DIMENSIONS IN INCHES 

Note I: 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 flangewith 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 

approximately 0.020 inch inward from its edge for one complete 

rotation. The total travel distance will not exceed 0.020 inch. 

DA?A 2 RADIO CORPORATION OF AMERICA 
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Average Plate Characteristics 
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Average Constant-Current Characteristics 

Ef =6.0 VOLTS 

I c =GRID mA 

Iy=PLATE mA 
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'~` 1090 MHz 500 W PEAK 
These Untitsa are Designed to Implement New Airborne Transponder Systems 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage (AC or DC)   6.3 ± 10% V 
Current at 6.3 volts (Total ) 0  66 max A 

Frequency  1090 MHz 
Tuning Range   ±15 MHz 
RF Coaxial Output 
Terminal   Mates with female screw-type connector 

Sealectro No.50-007-0259, Micon No.1002, 
or equivalent 

Characteristic impedance (approx.) 50 S2 
Output VSWR  1.5:1 

.~ Al l phase angles 
Change in Peak Power Output 
During Modulationb   0.5 max dB 

Pulse Rise Time (10/ to 90~)   0.05-0.10 µs 
Pulse Decay Time (90% to 10%)  0.05-0.20 µs 
RF Delay Time (measured at 50q of 
pulse ampl itude)-  0.25 max µs 

RF Jitter  0.01 max µs 

/1 

L-Band Pencil-Tube Oscillator-Amplifier 

MECHANICAL 
Operating Position   Any 
Dimensions and Terminal Connections See Dimensional outlines 
Weight (Approx.)   7 oz 

ENVIRONMENTAL 

The units will remain s[abLe with{n ± 2.5 .MHz in frequency and 
t 3 dB in peak power output (from nominal conditions) under any 
combination of the following conditions: 

Vibration° 
5 to 53 Hz   0.1 inch DA 
53 to 500 Hz   ±15 g's 

Shock  20 g's 
Ambient Temperature  -5q to +125 °C 
Altitude 30  000 ft 
Output VSWR (AI1 phase angles) 1 5'I
Plate and Heater Voltage Variation   ±10 
Duty Factor (Long term)  0.01 

GRID-PULSED OSCILLATOR—CLASS C 
Absolute-Maximum Ratings 

For a maximum Long-term duty factord of O,Ole 

DC Plate Voltage (Each Unit)   1 100 max V 
Peak Osci llator Grid Current   0.5 max A 
Peak Ampl ifier Cathode Current   2.0 max A 
Peak Plate Current 

/i Osci l lator   0.7 max A 
Amol ifier  1.5 max A 

Plate Dissipation (Total)  18 max W 

~-l~dicates a ch angr. 
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Electronic Components and Devices Harrison, N. 1. 

CATA I 
9-67 



4060-4061 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode. . 
Heater positive with respect to cathode. . 

60 max V 
60 max V 

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  1000 V 
Each unit 

Oscillator Grid Bias  -80 V 
Amplifier Cathode Bias  +25 V 

DC Plate Current  20 mA 
Total ' 

Useful Power Output   500 W 
At peak of pulse 

a Th ggedi red till aco r-amplifier combin scion is built co sari sfy all 
AIMS/FAA (Army Incegr aced Meteorological 5y stems) requr rem en ca. 

b Wi ch 56 pulses in 100 m and incery el. 
c Tested per methods dear ri bedein MIL-E-5400 and MIL-T-5422. 

d Ihi ci fat cor i the product f pulse dureci on and repetition r ce. For 
able pulse duratroms and pulse repeci tion r tea, the duty factor 

defined as the ratio of the ~.ime "ON" co coral ~lePPs~d time i a y 25008 
and interval. "OX time is defined ~as the of the durscion m 

fc al le indivi du al p lses which occur during the in di raced ince real. 
Pulse dura tiorz i defined as the time in cervel between the cwa points 
n the pulse ac which the 'n cancan eons value is 70% of the peak power 
value. The beak va lue is defined as them value of esmooth c 
ch rau gh vhe av er age of the fluccuaci ons ovee ch eucop portion of the pulsee. 

e This value 's for continuous pulsing. The duty factor c n 6e 0.25 for 
ny i cervel up to 10.0 m croseconda in leagch es long esache long-term 
duty factor does not exceed 0.01. 

DATA I 
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RECOMMENDED GRID-PULSE AMPLIFIER (MODULATOR) 

~° 
INPUT PULSE 

14V 
UG-6258 270 J 
BNC 

CONNECTOR 
OHMS 

1 
WATT 

.— 470 pF .45 
~t s 

50 
OHMS 

WATT 3 
0 

ALADDIN 
94-1239 

OR 
PCA 6218 

0 ~
!I

II
~

Id
~

L
7

I~
T

 

0 

OHMS 
1 

WATT 

4 2 

TYPE 
2 N1893 

PARASITIC 
~— SUPPRESSOR*

4YF 
150V 

5.6 
OHMS 

WATT 

27 
OHMS 

I 
WATT 

2 

OHMS 

WATT 

TYPE 
N1893 

SpF: 1

OV 

-80V 

1/16 
FUSE 

PULSE 

150 
OHMS 

WATT 

-INDUCTIVE 

OUTPUT 

AMP 

A NON
RESISTOR. 

TO 
GRID 

~' 
5.6 

OHIMS 

WATT 

92LM-1201RI 

SIpF 

0.3 ~.H WINDING ON 
50-OHM VITREOUS 

I 
}V, 

-BOV 

470 
OHMS 

I 
WATT 
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DIMENSIONAL OUTLINE (DINENSIDN3 Ix INCHES) 

3/8 —~ 

I/4 — 

.865 
f .015 

4060 

3/4 

.280 
MAX. 

CLAMPING AREAS 

92LM-1199R1 

135° 

3/32 

HEATER 
TERMINALS 

4060—LEFT SIDE VIEW 

GRID 
TERMINAL 

1.5 MAX. 
(NOTE I) 

FROM 
OSCILLATOR 

3/8 -~ 

4061 3/4 

HELL IS SECOND / 
EATER TERMINAL __~ 

92LM-1200R1 

15/8 

TUNING 
SCREW 

3/4 

HEATER 
TERMINAL 

~45~" I 

I/4 

3/32 

4061—LEFT 

4 I/I6 MAX. 

2 13/16 

17/8 
.280 
MAX. 

CLAMPING AREAS 

TUNING 
SCREW 

4 3/8 MAX. 

TO 
AMPLIFIER 

PLATE 
VOLTAGE LEAD 

RED 12 MIN. 

9/32 

I .5 MAX. 
(NOTE II 

SIDE VIEW 

CATHODE TERMINAL 

RF OUTPUT CONNECTOR 
(NOTE 21 

3/4 

1 
a6s 

1.015 

PLAT 
VOLTAGE LEAD 

RED 12 MIN. 

Note I: When adjusted for operation at -1090 MNz. 

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 
ere also available with brackets upon request. 

DATA 2 
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4060-4061 

Typical Change in Power Output 
vs. Temperature 

m 

H 4 
a 
~ 3 
0 
a 2 
w 

a I

¢ 0 Z 
W 

CURVES APPLY FOR EACH OF THE 
FOLLOWING CONDITIONS: 
DUTY FACTOR = .001; .OI 
Ek AMPL. = t25V 
Ec OSC. _ —80 V 

i 
E} • 6 9V, Ep • I IOOV  1 wl■■1■~~w~l~■u 1111 1111 1111u1■■~ !:__~ _•~~~ 

-i~~~ Ef • 6.3 V, Ey • IOOOV ~ ~i 
1 

Z 2 a 
v 

3 

_q 1 

-55 

Ef•57V, Eb•900V  I
1111 1111111111 

■ 
1■mQ~■el■■ IBII 

~niil~fiiini~~ ~~r~s~ !■11 
~~w~l~~{~11 

~1111~■11 11■1■■■ISI 
11 JI

—35 —15 5 25 45 

TEMPERATURE—°C 

Typical Output Frequency 
vs. Temperature 

65 85 

92LS-1204 RI 

-55 -35 -IS 5 25 45 65 85 

TEMPERATURE - °C 
92LS-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 Oscill¢tor in 

Compact Mobile and Aircraft Equipment at Altitudes up to 50,000 

Feet without Pressurization 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage (AC or DC)   6.3 ± 10% V 
Current at 6.3 volts 0  295 A 

Cathode Warmup Time (Average) to reach 80~ 
of operating plate current 
For conditions: do plate supply volts = 
0, cathode resistor = 0 S2,load resistor 
= 10 R, heater volts = 6.3   10 s 

Ampl ification Factor   100 
Transconductance, for do plate mA = Iq, do 

plate volts = 150, and cathode resistor 
= I I 4 I6  000 vS 

Direct Interelectrode Capacitances 
Grid to plate  1.75 pF 
Grid to cathode and heater   3.9 pF 
Plate to cathode and heater  0.08 max pF 

MECHANICAL 

Operating Position   Any 
Weight (Approx.) 0  4 ounce 
Dimensions and Terminal Connections  See accompanying 

Dimensional Outline 

Sockets 
Heater-Terminals Connector   Grayhill a No.22-5, 

or equivalent 
Socket for operation up to about 
550 MNz (Including heater-terminals 
connector)  Jettron b No.CD7010, 

or equivalent 
TERMINAL DIAGRAM (Bottom View) 

P 

H -Heater 

K -Cathode 

G -Grid 

P- Plate 

'(~~.~ RAD10 CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4062A 

GRID-PULSED SERVICE - Class C 

Maximum Ratings, Absolute-Maximum Values Up to 4 GHz 

For a maximum long-term duty factor of O.Olo

DC Plate Voltage   2000 max V 
DC Grid Voltage 

Negative-bias valve  200 max V 
Positive value during gating pulse   25 max V 

Peak Plate Current   3.0 max A 
Peak Grid Current  1.5 max A 
Plate Dissipations   10 max W 
Grid Dissipation   0.5 max W 
Peak Heater-Cathode Voltage 

Hester negst~ve with respect tc csthoce   60 max V 
Heater positive with respect to cathode. 60 max V 

Typical Operation with Rectangular Waveshape in Grid-Drive 
Osci l lator Circuit at 1090 MHz 

With duty factor of 0.01 and pulse duration of 0 5 microsecond 

DC Plate Voltage   1400 V 
Grid-Bias Voltage  -80 V 
Peak Positive Grid Voltages  20 V 
Peak Plate Current   I A 
Useful Power Output at Peak of Pulse   500 W 

Typical Operation with Rectangular Waveshape in Grid-Drive 
Ampl ifier Circuit at 1090 MHz 

With duty factor of 0.005 and pulse duration of 0 5 microsecond 

DC Plate Voltage   1000 V 
Grid-Bias Voltage  -30 V 
Peak Plate Current   1.5 A 
Peak Driving Power   150 W 
Useful Power Output at Peak of Pulse   600 W 

Typical Operation with Rectangular Waveshape in Cathode-
Drive Ampl ifier Circuit at 1090 MHz 

With duty factor of 0.01 and pulse duration of 0.5 microsecond 

DC Plate Voltage   1000 V 
Cathode—Bias Voltage   25 Y 
Peak Plate Current   1.2 A 
Peak Driving Power   I80 W 
Useful Power Output at Peak of Pulse   600 W 

a Greyhill, Inc„ 561 Hillg rove Ave., LaGrange, I11, 
b Jeccron Products, Inc., 56 Pouce 10, Hanover, N.J. 
a This value is [or continuous pulsing. The duty factor c n be 0.25 for 

any love rvel up co 100 m r se nds in length as long asache long-term 
aty faetor a°ea a°t exreea°o.oi. 

d p]eve-sea L temperecure must be limited co 225°C. 
e Amplitude of grid-drive gating pulse is adjusted to produce this value, 

`►' 

~~ 

~' 

~~ 

V 

DATA I 
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Electronic Components and Devices Harrison, N. 1. 



4062A 

y
.1501.020 

DIMENSIONAL OUTLINE 

  ■~ 
r 

1.77 797 
MA%, 1.025 

,320 
MIN. 

REFERENCE 052 

PLANE A' 
1.003 

~r (N07E I) y ~-

580 
f.020 ,320 

MiN. 

PLATE 

.250±'005 DIA. 

(NOTE 2) 

~~L 
~~ 

CATHODE 

.250 } .005 O14. 

(NOTES 1,2,3) 

^_ ' 010 MAX. 

~' .058 f.010 

GRID FLANGE 
.552 1.005 DIA 

(NOTE 3) 

HEATER PINS 
.020±,~? DIA. 

(NOTE 41 

ANNULAR 
SURFACE"C" 

ANNULAR 
SURFACE"B" 

(NOTE I) 

1151.020 (AT TIPS) 

.080 MIN. 
ANNULAR 
SURFACES 

INTERNAL CONNECTION 
(DO NOT USE) 

DIMENSIONS IN INCHES 

92C5-12976RI 

Reference Plane "A" is defined as chat plane against which anon Lar aurEace 
B" of the grid Elange abuts. 

Annular surface "B" is on the side of the grid flange coward the cathode 
c yliuder. 

Annular surface "C" rs on the side of the grid flange toward the p 1 a ce 
cylinder. 

Note I: With a n lar surface "8" esci~g on reference plane "A". The axis 
of the cathode cylinder will 6e within 2 of a line perpendicular corefer-

e plane "A". 

Note 2: The a of the plate cylinder and tech ode cylinder will coincide 
within 0.010 inch. 

Note 3: The s of the cathode cylinder and grid flange wi ll corncidewith-
n 0.005 inch

ze

Note 4: Pin diameter is slightly gre aver when pretinned, 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4062A 

Average Constant-Current Characteristics 
of Type 4062A in Grid-Pulsed Service 

Ef = 6.3 VOLTS 
i y =PLATE AMPERES 
i g =GRID AMPERES 

0 1000 2000 

PLATE VOLTAGE —VOLTS 

3000 

92LM-1915 

DATA 2 

I 
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4062A 

Plate-Current Cutoff Characteristic 

60 

E{=6.3V 
Iy FOR CUTOFF CONDITION 

EpUALS 50 p amps 

h 50 

J 
O 
I -ao 
W 

J -30 
O 

-20  
r, 

10  

0 1000 2000 3000 4000 

PLATE VOLTAGE —VOLTS 
92LS-1918 

p RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4068 
Penci! Tube Oscillator 

' 1 L-Band Cavity Oscillator 

ELECTRICAL 

Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% V 

Current at 6.3 volts   0.33 max. A 

Frequency   1090 MHz 

Tuning Range   ±15 MHz 

RF Coaxial Output Terminal   Mates with female 
snapon-type connector 

Sealectro No.51-007-0000, or equivalent 
Characteristic Impedance 

(Approx)  50 ~ 

Maximum Output VSWR 
(All phase angles)   1.3:1 

MECHANICAL 
Operating Position   Any 

Dimensions and Terminal Connections   See Dimensional 
Outline 

Weight (Approx.)   4 oz 

ENVIRONMENTAL 

The units will remain stable within ± 3 MHz in frequency and — 2 
d6 in peak power output (from nominal conditions) under any com-
bination of the following conditions: 
Operating Temperature   ~6 to +71 oC 

^'` Altitude   Up to 35,000 ft

Output VSWR (All phase angles)   1.1:1 

Plate and Heater Voltage Variation   ±10 % 

Duty Factor   Up to 0.01 

GRID-PULSED OSCILLATOR —CLASS C 
'`"* MAXIMUM RATINGS, Absolute-Maximum Values 

For a maximum duty factors of 0.01cb

DC Plate Voltage  1540 max. V 

DC Grid Voltage: 

Negative-bias value   100 max. V 

Positive value during gating pulse   0 max. V 

Peak Plate Current   1.2 max. A 

Peak Grid Current   0.7 max. A 

~~U L~ 
Electronic 
Components 
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4068 
Plate Dissipation   15 max. W 

Grid Dissipation   1.0 max. W 

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 Waveshape in Grid-Pulsed Circuit 
at 1090 MHz 

With duty factor of 0.001 and pulse duration of 0.45 microsecond 

DC Plate Voltage   1400 V 

Grid-Bias Voltage   -80 V 

DC Plate Current   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 7096 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. 

~~~ 
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4070-4071 
Pencil-Tube Oscillator-
Amplifier 
600W Peak Power Output at 1090 MHz 

ELECTRICAL 
~ Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 5% V 

Current at 6.3 volts (Total) 0.66 max. A 

Frequency   1090 MHz 

Tuning Range ±15 MHz 

'^ RF Coaxial Output Terminal . . . . Mates with female screw-type 
connector Sealectro No.50-007-0000 

Micon No.1002, or equivalent 

Characteristic Impedance 
(Approx.)   50 

Change in Peak Power Output 
During Modulations   0.5 max. d6 

Pulse Rise Time 110% to 90%Ib   55-90 ns 

Pulse Decay Time (90% to 10%)   60-180 ns 

RF Delay Time (measured at 50% 
of pulse amplitude)   250 max. ns 

RF Jitter 

$Z 

10 max. ns 

MECHANICAL 

Operating Position   Any 

Dimensions and Terminal Connections . .See Dimensional Outline 

Total Weight   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: 
V ibration:c 

20 to 33 Hz   2 G 

33 to 105 Hz   0.036 in DA 

105 to 500 Hz 
Parallel   20 G 

Perpendicular   15 G 

Shock, 11 ms:d   20 G 
Case Temperature   -54 to + 125 oC 

Altitude   Up to 30,000 ft 

Electronic 
Components 

DATA t 
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4070-4071 
Output VSWR (All phase angles)   1.5:1 

Plate and Heater Voltage Variation   ±5 

Duty Factor (Long term)   Up to 0.01 ~~ 

GRID-PULSED OSCILLATOR —CLASS C 

MAXIMUM RATINGS, Absolute-Maximum Values: 

For a maximum long-term duty factor eof 0.01 f

DC Plate Voltage (Each Unit)   1050 max. V 

Peak Oscillator Grid Current   0.5 max. A `~ 

Peak Amplifier Cathode Current   2.0 max. A 

Peak Plate Current: 

Oscillator   0.7 max. A 

Amplifier 1.5 max. A 

Plate Dissipation (Total)   18 max. W ~..i 

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 IN GRID-DRIVE CIRCUIT AT 1090 MH= 

With duty factor of 0.01 and pulse duration of 0.45 microsecond 

DC Plate Voltage (Each Unit)   1000 V 

Oscillator Grid Bias   SO V 

Amplifier Cathode Bias   +25 V 

DC Plate Current (Total)   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 thein-
strumentation. 

c Tested per methods described in MILSTD-202C, Test Method 
204A, Test Condition A. 

d Tested per methods described in MILSTD-202C, Test Method 

2026. 

~~U LJ 
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4070-4071 

~"~. 

e 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 
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 
long-term duty factor does not exceed 0.01. 

NOTE: See Type 4072 for Recommended Grid-Pulse Amplifier 
(Modulator) 

DIMENSIONAL OUTLINE (4070) 

1 

102 a MAx. 

 A0
40 _ 56 

.21 1 14.2 

-MIN 
CLEARANCE 
DIA. .25 AXIAL 
LENGTH 

rTUNING SCREW 

RCA OSCILLATOR 407Q 
MADE IN U.S.A. 
SN. N°. 

7.4 MAX , 19 ~ 1.581.03
4.8 40.11.8 

.~ 

30 
6.4 

28 
MAX. 

AT 
1090 MHz 25 

6.4

I' 

~~ ~GRIDTERMINAL 

14.2 .672±.010 
22.15±.25 DIA. 

  (NOTE I) 

PLATE 
VOLTAGE 

LEAD RED (6*) 

203 MIN. 

~TO AMPLIFIER 

GROUND 
TERMINAL 

HEATER 
TERMINALS 
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4072 

Pencil Tube Oscillator 
L-Band Cavity Oscillator 

ELECTRICAL 

Heater, for Unipotential Cathode: 
.,-. Voltage IAC or DCI   6.3 ± 10% V 

Current at 6.3 volts   0.33 max. A 

Frequency   1090 MHz 

Tuning Range   ±15 MHz 

RF Coaxial Output Terminal   Mates with female 
snap-on-type connector 

^~ Sealectro No.51-007-0000, or equivalent 

Characteristic Impedance 
(Approx.) 50 S2 

Maximum Output VSWR 
(All phase angles)   1.3:1 

MECHANICAL 
Operating Position   Any 

Dimensions and Terminal Connections   See Dimensional 
Outline 

Weight (Approx.)   4 oz 

ENVIRONMENTAL 

The units will remain stable within ± 3 MHz in frequency and — 2 
d8 in peak power output (from nominal conditions) under any com-
bination of the following conditions: 

Operating Temperature   ~6 to +71 oC 

Altitude   Up to 55,000 ft 

Output VSWR IAII phase angles) 1.1:1 

Plate and Heater Voltage Variation   ±10 % 

Duty Factor  Up to 0.01 

GRID-PULSED OSCILLATOR —CLASS C 

MAXIMUM RATINGS, Absolute-Maximum Values 

For a maximum duty factorb of O.Otc 

DC Plate Voltage   1540 max. V 

~"` DC Grid Voltage: 

Negative-bias value   100 max. V 

Positive value during gating pulse   0 max. V 

U U~U LJ 
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4072 
Peak Plate Current   1.2 max. A 

Peak Grid Current   0.7 max. A 

Plate Dissipation   15 max. W 

Grid Dissipation   1.0 max. W 

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 IN GRID-DRIVE CIRCUIT AT 1090 MHz 

With duty factor of 0.005 and pulse duration of 0.45 microsecond 

DC Plate Voltage   1400 V 

Grid-Bias Voltage  $0 V 

DC Plate Current   1 mA 

Useful Power Output 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 tap portion of 
the pulse. 

c 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 
COAXIAL-ELECTRODE STRUCTURE INTEGRAL RADIATOR 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Voltage-Regulator Appl ications

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type Oxide-
Coated Unipotential Cathode: 

Voltage (AC or DC)  f 5.5 typical volts 
l 6.0 max. volts 

Current at heater volts = 5.5 17.3 amp 
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. 17 

Mechanical: 

Operating Position  Any 
Overall Length  3.25" 
Diameter  3.725" t 0.035" 
Radiator  Integral part of tube 
Weight (Approx  )  2 lbs 
Terminal Connections (See Dimensional Outline): 

GI -Grid No.1 
G2-Grid No.2 

H - Heat e r 

G 
K -Cathode 
P- Plate 

Thermal: 

Terminal Temperature (Plate, 
grid No.2, grid No.l, 
cathode, and heater)  250 max. °C 

Air Flow: 
Through radiator— Adequate air flow to l imit the plate-

terminal temperature to 250° C should be del ivered by a 
blower through the radiator before and during the appl ica-
tion of heater, plate, grid No. 2, and grid No. l voltages. 
Typical values of air flow directed through the radiator 
versus plate dissipation are shown In accompanying Tyflical-
Cooling-Requirements curve. Plate power, grid-No.2 power, 
heater power, and air flow may be removed simultaneously. 

To grid No. a, grid No. i, cathode, and heater terminals—
A sufficient quantity of air should be directed at the 
heater terminal and al lowed to flow past each of these 
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4600A 
terminals so that its temperature does not exceed the 
specified maximum value of 2500 C. An air flow of 10 cfm 

is usual ly adequate. 

VOLTAGE REGULATOR 
Maximum CCSa Rating°, Absolute-Nasimum Values: 

DC PLATE VOLTAGE  3500 max. volts 
DC GRID-No.2 VOLTAGE  1000 max. volts 
DC PLATE CURRENT  1 max. amp 
GRID-No.2 INPUT   50 max. watts 
PLATE DISSIPATION   1750 max. watts 

CHARACTERISTICS RANGE VALUES 

Nin. Nas. 

1. Heater Current   16.3 18.2 amp 
2. Direct Interelectrode Capacitances: 

Grid No.l to cathode   37 46 µµf 
Grid No.l to grid No.2   46 62 µµf 
Grid No.1 to plateb  - 0.17 µµf 
Grid No.2 to cathodes  - 1.40 µµf 
Grid No.2 to plate   14.6 17.8 µµf 
Plate to cathodeb~e  - 0.017 µµf 

3. Grid-No.l Voltages (1)   5 30 volts 
4. Grid-No.l Voltage° (2)   5 30 volts 
5. Grid-No.2 Currents (1)   -15 0 ma 
6. Grid-No.2 Current° (2)   -30 0 ma 
7. Pulse Emission Voltagef  - 650 volts 

° Continuous Commercial Service. 
b wi th axle rn el, flat, metal shleltl having diameter of 8", antl 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-N0.2 terminal perpendi CulBr to the tube axl s. 

a Nith external, flat, metal sh laid havingg tllameter of a", antl center 
hole approzl mately 2-3/s" in dl ameter provltletl with spring fingers that 
connect the shield to grltl-No.1 terminal. Shl eld is located In plane 
of grid-No.1 terminal perp endl cular to the tube axl s. 

d Ml th do plate voltage 3500 volts, do grid-N o.2 voltage oP 000 volts, 
grid-No. l-cl rcuit resistance of 30,000 hm s, and do grl a-No.l voltage 
atlj ustetl to give a tic plate current of 0.25 ampere. 

° wl lh do plate voltage of 600 volts, tic grf 0-X0.2 voltage Of Y00 volts, 
grid-No. l-cl rcuit resistance of 30,000 ohms, and do grid-N o.1 voltage 
adjusted to gl ve a tic plate current of 0.5 ampere. 

f WI to grid No. 1, grid No. 2, and plate tl ed log ether; and a pulsg-voltage 
source connected between plate and cathode. The half-sinusoid Approx.) 
pulse Is 2 microseconds between the two points on the pulse at which 
the instantaneous value is 50f of the Deak value, pulse-repetltl on 
frequency Is 6o cps, antl tlu ty factor is 0.00012. The voltage-pulse 
amplitude Is adjusted until a peek cathode Current of 90 amperes Is 
o btalnetl. After 2 minutes at this value, the voltage-pulse amplitude 
will not exceed 650 volts peak. 

SPECIAL TEST 

5-to-400 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 
the abi l ity of the tube to withstand variable-frequency vibra-
tion. With heater voltage of 5.5 voltsac, do plate supply 

`~ 

V 
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4600A 
voltage of 450 volts, do grid—No.2 supply voltage of 300 volts, 
and grid—No. l supply voltage adjusted to give do plate current 
of 10 ma. Plate load resistor = 2000 ohms, grid—No.2 resistor 
= 1000 ohms, and grid—No. l resistor = 30 ohms. The tube is 
vibrated along each of three mutual ly perpendicular axes over 
a 6—minute sweep consisting of: 

lal 5to22cpswithafixeddoubleampl itudeof0.240 inch±IO%. 
(b) 22,to 200 cps at a fixed acceleration of 10 g ± 10%. 
Ic) 200 to 400 cps at a fixed acceleration of 3 g t 10%. 

At the and of this test, the tubes are required to meet 
the l imits of items 1,3,4,5,6, and 7 under Characteristics 
Range Values. 

P 

OPERATING CONSIDERATIONS 

The maximum—rated ylate and grid—Xo.z voltages of this 
tube are extremely dangerous. Great care should be taken 
during the adjustment of circuits. The tube and its associated 
apparatus, especial ly al l part.: 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 suppl ies when any gate or door on the protective 
housing is opened, and should prevent the closing of the 
primary circuit unti l the door is again locked. 

RADIO CORPORATION OF AMERICA DATA 2 

Electron Tube Division Harrison, N. 1. 9-62 



4600A 

3.725"2.035" DIA. NOTE I -~ 

NOTE 3 

PLATE-
TERMINAL 
CONTACT 
SURFACE 

3.240 
3A24"DIA. 
NOTES 182 

NOTE 3 
3.030'2 A20'DIA. 

NOTES 182 
GRID-N42-
TERMINAL 1051 
CONTACT MIN 
SURFACE ,250 

MIN. 

NOTE 3~ 

.200 
MIN. 

~ ~ ■ 
AIR-

RADIA OR 

1.475` 
2A

I 
R1" 

M N tA30" I REL NE ~ r 

f`.a: ~. 
MIN 

.135" I 
MIN.1 

2.1)15 DIA 
NOTES 18 2 

1.730't A18"DIAy
NOTES 182 

2.320"t .015'DIA. ~ \ 
NOTES 182 

INDICATES CERAMIC 
BUSHING HEATER-TERMINAL-

STIPPL~ER3EGION CONTACT SURFACE 

V 

* ~" 

2A85" 1.5115" 
2 080" 

.. 

~ ~ --

1.315" 
2.055` 

1.685" 
~.^ 

` 
~./ 

t 1.775" 
s.oas" 

it
t

1 

GRID-N4I-TERMINAL 
CONTACT SURFACE 
-HEATER-CATHODE-

TERMINAL 
CONTACT SURFACE 

92CM-I IIIORI 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 

BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No. l 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN .SKETCH 6 1. PROPER ENTRY OF THE TUBE IS 

OBTAINED WHEN THE GRID—No.2 TERMINAL IS SEATED ON THE 

SHOULDER A—A'. THE TUBE IS PROPERLY SEATED ON THE SHOULDER 

WHEN A 0.010"—THICKNESS GAUGE I/B" WIDE WILL NOT ENTER 

MORE THAN 1/16" 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 IS HELD TO INDICATED 

VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS 

CONTACT SURFACE. 

NOTE 9: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT _COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. 1. 



4600A 
SKETCH G I
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TYPICAL COOLING REQUIREMENTS 
AIR FLOW THROUGH RADIATOR IN EITHER DIRECTION.  
MAXIMUM PLATE —TERMINAL TEMPERATURE=250° C 

CURVE A B C D 

PRESSURE DROP— 0.35 0.6 I 1,5 
INCHES OF WATER 

MAXIMUM ALLOWABLE TEMPERATURE R SE 
  WITH INCOMING—AIR TEMPERATURE OF 45° C  

w 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=5.5 

GRID—No.2 VOLTS=400 
GRID—No.l 

VOLTS=EC1 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS=5.5 
GRID-No.2 VOLTS=400 
GRID-No.l VOLTS=ECI 
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4604 

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) 6  3 t 10% volts 
Current at 6.3 volts  0.65 amp 
Heating time  1 sec 

Transconductance, for plate volts = 200,' 
grid-No.2 volts = 200, and plate 
ma. = 100   6000 µmhos 

Mu-Factor, Grid No.2 to Grid 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. µµf 
Grid No.l to filament &grid No.3 ~ 

internal shield, grid No.2, and 
base sleeve   11 µµf 

Plate to filament & grid No.3 & 
internal shield, grid No.2, and 
base sleeve 8  5 µµf 

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   3-1/8" t 1/S" 
Maximum Diameter  1-21/32" 
Bulb  T12 
Cap   Small (JEDEC No.Cl-1) 
Socket Standard Octal 8-Contact 
Base  Small Wafer Octal 8-Pin with "770" Sleeve 

(JEDEC Group 1, No.68-150) 
Basing Designation for BOTTOM VIEW  7CL 

Pin 1 -Filament Tap, 
Grid No.3, 
Internal 
Shield 

Pin 2 -Filament 
Pin 3 -Grid No.2 

Pin 4 -Same as Pin 1 
Pin 5 -Grid No.l 
Pin 6 -Same as Pin 1 
Pin 7 -Filament 
Pin 8 -Base Sleeve 

Cap - Plate 
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4604 

RF POWER AMPLIFIER 6 OSCILLATOR — Class C 7elegraphy~ 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum ICAS• Ratings, Absolute-Naximum Values: 

Ub to 6o Nc 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC GRID-No.l VOLTAGE  -150 max. volts 
DC PLATE CURRENT  150 max. ma 
DC GRID-No.1 CURRENT  4 max. ma 
PLATE INPUT   90 max. watts 
GRID-No.2 INPUT   3 max. watts 
PLATE DISSIPATION   25 max. watts 
BULB TEMPERATURE (At hottest point on 

bulb surface)   220 max. °C 

Typical Operation: 

As amylifier at 175 Nc 

DC Plate Voltage  400 volts 
DC Grid-No.2 Voltage*   190 volts 
From a series resistor of   18000 ohms 

DC Grid-No.l Voltages   -60 volts 
From a grid resistor of   30000 ohms 

DC Plate Current  150 ma 
DC Grid-No.2 Current  11 ma 
DC Grid-No.l Current (Approx  )   2 ma 
Driving Power (Approx.)   4.5 watts 
Power Output (Approx  )   30 watts 

Maximum Circuit Values: 

Grid-No.l~ircuit Resistance+   30000 max. ohms 

~ Key-down conditions per LuDe without amyl itutle modulation. Rmpl itude 
modulation essentially negative may be used if Lhe positive peak of 
the audio-frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

• Intermittent Commercial and amateur Service. 

* Obtained preferably from a separate source, or from the plate supply 
voltage with avoltage divitle r, or through a series resistor. a series 
grid-No.2 resistor Should De s tl only when the 4604 i used in 
cl rcuit which is not keyed. Grid-N o.2 voltage must notsexcee0 N00 
volts under key-up conditions. 

Obtained from fixed supply, Dy grid-N o.1 resistor, or by combination 
methods. 

Mhen grid N0.1 i5 driven positive and Lhe LL60LL i5 operated at maximum 
rating s, the total do grid-N o. l-circuit resistance should no[ exceed 
the specified value of 30,000 ohms. If this value is insufficient to 
provide adequate Dias, the additional required Dias must be suppl ied 
Dy a fixed supply. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Nin. Naz. 

Fi lament Current at 6.3 volts ac  0.59 0.71 amp 

`\..f 

~/ 

~i 

~/ 
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Direct Interelecirode Capacitances: 
Grid No.1 to plate  — 0.24 µµf 
Grid No.i to filament & grid No.3 
& internal shield, grid No.2, and 
base sleeve   9.5 12.5 µµf 

Plate to filament & grid No.3 ~ 
internal shield, grid No.2, and 
base sleeve   7.3 9.5 µµf 

Plate Currents  46 94 ma 
Grid—No.2 Currents  — 5.5 ma 
Useful Power Outputf  47 — watts 

~ With 6.3 volts ac on filament, do plate voltage of 300 volts, do grid-
xo.2 voltage of 200 volts, and do grid-No.i voltage of -29 volts. + 

~ In a singgle-tube, self-excited-oscillator circuit, and with 6,3 volts 
ac on filament, do plate voltage oP 600 volts, do grid-x o-.2 voltage 
of 200 volts, grid-N o.i resist or of 30,000 t 10% ohms, do plate current 
of 100 to 112 ma., do grid-N o.l current of 2 to 2.5 ma., and frequency 
of 15 Nc. 

OPERATING CONSIDERATIONS 

The bulb becomes hot during operation. To insure adequate 

cool ing, therefore, it is essential that free circulation of 

air be provided around the 4604. 

T he ytate shows no color when the 4604 is operated at ful l 

ratings under ICAS conditions. Connections to the plate should 
be made with a flexible lead to prevent any strain on the seal 
at the cap, 

~ IndlLdteS a Change. 
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CAP 
JEDEC N~ CI-I 

T12 BULB 

BASE 
JEDEC GROUPI 

Ns B8-I50 

1
16 

MAX. 

DIA. 

E -I 32 MAX. ---~ 
DIA. 

13" 
3 16 
MAX. 

Y

92CS-9625R4 

RATING CHART 
ICAS Class-C Telegraphy or Te ephony Service 
Ep=6.3 VOLTS AC 
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TYPICAL PLATE CHARACTERISTICS 
E{=6.3 VOLTS AC 
GRID-N42 VOLTS=200 
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TYPICAL CHARACTERISTICS 
Ep=6.3 VOLTS AC 

  GRID-Ns2 VOLTS=200 
GRID-N4 1 VOLTS=EC160 
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4616 
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 MRz 
in Search Radar, Telemetry, and Particle Accelerator Service. 

ELECTRICAL 
Filamentary Cathode, Multistrand, 
Matrix-Type, Oxide-Coated—
Voltage: a,J 
Maximum, with do or 60-Hz ac excitation 1 .00 V 
Maximum, with 400-Hz ac excitation  1.05 V 
Typical , with do or 60-Hz ac excitation 0.95 V 

Current• 
Typical operation value at 0.95 volt, with 
60-Hz excitation   495 A 

Minimum time to reach operating fi lament 
voltage  30 

Minimum time at normal operating filament 
voltage before other voltages are appl ied. 90 

Mu-Factor, Grid No.2 to Grid No  1   7 
Direct Interelectrode Capacitances 
Grid No.i to plate  0. 15 max pF 
Grid No.1 to grid No.2 and cathode  500 pF 
Plate to cathode and grid No  2   30 pF 
Grid No.2 to cathode ( including bypass 
capacitors)   18000 max pF 

MECHANICAL 
Operating Position  Tube axis vertical , either end up 
Overall Length 8  62 ± 0.31 in 
Maximum Diameter   1 1.25 in 

^ Weight (Approx.)   38 lb 
Terminal Connections  See Dimensional Outline 

THERMAL k,m 

Ceramic-Insulator Temperature  150 max °C 
Metal -Surface Temperature. 100 max °C 
Minimum Storage Temperatures   -65 min °C 
Water Flow 

Abso Lu to 
Typ. ,Min. 
Flow Flow 
g/m g/m 

Through filament block. 1.2 0.8 
Through do cathode block . 1.2 0.8 

Through grid-No.1 block 1.2 0.8 
Throughgrid.No.2 block 1.2 0.8 

Max. Pressure 
Differential 

for Typ. 
Fiowb 
psi 

18 
18 
14 
18 
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Water Flow (cont'd) 
Maz. Pressure 

Absolute Differential 
Typ. Min. for Typ. 
Flow Flow Flowb 
8/m 8/w psti 

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 
at 25° C   I min M(1-cm 
Water Temperature from any outlet. 70 max oC 
External Gas Pressurec   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.l Terminal 
Contact Surface 

G1W - DC Grid-No.1 and Coolant 
Connection 

G2-IK Grid-No.2and Coolant 
Connection 

KR - RF Cathode Terminal 
Contact Surface for 
Circuit Returns 

P - RF Plate Terminal Contact 
Surface 

PW- DC Plate and Cool ant 
Connection 

FR F 

PULSED Rf AMPLIFIERn

For frequencies from 195 to 600 MNz and a maximum "ON" time as 
specified in any 2500P-microsecand interaal 

Absolute-Maximum Ratings 

V 

"ON" time I5 µs 2500 µs 

Peak Positive-Pulse Plate Voltaged  
DC Plate Voltagee 

55 
25 

- kV 
25 kV ~..~ 

Peak Positive-Pulse Grid-No.2 Voltage f'9. 2.2 2.2 kV 
DC or Peak Negative-Pulse Grid-No. l Voltage 400 400 V 
Peak Plate Current  80 30 A 
Peak Grid-No.2 Current  15 2 A 
Peak Rectified Grid-No. l Current  15 2 A 
DC Plate Current  0.32 2.5 A 
DC Grid-No.2 Current  0.06 0.2 A 
DC Grid-No. l Current  0.06 0.2 A 

DATA I RADIO CORPORATION OF AMERICA 
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/~ 
Plate Input (Average) 
Plate Dissipation (Average) 

Absolute-Maximum Ratings (cont'd) 

"ON" time 15 µs 2500 µs 

I6 70 kW 
8 30 kW 

Typical Plate-Pulsed Operation 

In Class B service at 425 A1Hz with a rectangular waveshape pulse 

of 13 microseconds and a duty factor of 0.004 

Peak Positive-Pulse Plate Voltaged 50 kV 
~, Peak Positive Pulse Grid-No.2 Voltage#   2. 1 kV 

Peak Negative-Pulse Grid-No. l Voltageh   325 V 
Peak Plate Current   75 A 
Peak Grid-No.2 Current   8 A 
Peak Rectified Grid-No. l Current   10 A 
DC Plate Current   0.3 A 
DC Grid-No.2 Current 0  03 A 
DC Grid-No. l Current 0  04 A 
Peak Driver Power Output (Approx.)   20 kW 
Useful Peak Power Output   2 MW 

Typical Grid-Pulsed Operation 

In Cinss B service 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 Vottagee  20 21 kV 
Peak Positive-Pulse Grid-No.2 Voltagef 2 2 kV 
Peak Negative-Pulse Grid-No. l Voltageh 350 350 V 
Peak Plate Current   27 
Peak Grid-No.2 Current   1.6 
Peak Rectified Grid-No. l Current 1.2 
DC Plate Current   1.62 

0  096 
0  072 

2.7 
Useful Peak Power Output   275 

Maximum Circuit Value 

Grid-No. l Circuit Resistance   500 Sl 

~"`~ 

~~ 

DC Grid-No.2 Current 
DC Grid-No. l Current 
Peak Driver Power Output (Approx. 

26 A 
I.6 A 
1.2 A 

1.56 A 
o.oss a 
0.072 A 

2.7 kW 
250 kW 

a Bec a the filament olcage when op raced ne r [he max'm value, 
provides m ion ~n ex of yy q re nca wi chin cube m acinQs, 
dun ng life tthe filament voltage should ee reaacea co a value ch ac wtll 
give adequate but not a Careful ac ten ti on ce mein-
caining the value c is[enc rwi th adequate a will r salt in con-
rving the life of the cube. The filament voltage shouldebe m sured 

ec the r pee rive liquid coolant coon ci ons on the cube side eof the 
three da. 

es
"Phis proce dur anti al for a a[e enc of the 

filam enc v"l tas e. At 400 lyclea eo a heating c fr the filament leads end 
rf cathode ce rmtn al (ce thode heete r) occur a; this condi Lion is not detri-
encal to cube operaci on or cube life. 

b Measured directly acr ooled element for the in dice cad typical flow. 
e This prea`u re i relcce

dcernal 
autpu Y-cavi cy pressurization as required 

p raven 
a 

o ex rc-o er. 
d The megni code rof any spike on the place voltage pulse should not exceed 

its peak value by m r then 4000 lcs, e d the duration f y pike 
when sured et cheeceek-value level should not e d 10~ of the 

"ON" ti Th ou cp c c vi ty must be pre zed a requzred 
coxprevenc c external arc y r et the c c sulacor. 

e High speed "feu lc"op rotection a to he sad wicherl lr grid-pulsed ppli-
cactona d with ell place-pulsed epplice ci ons where the pulse length 
exceeds 20 mtcrosecon pa. 

Q RADIO CORPORATION OF AMERICA 
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f The m gni code f y spike on the g 'd-No.2 volteg p lee should not 

e eed 'cs peak value by ore than 250 olcs, nd the dare ci on f any 
ppike when m red ac the peak-value level should not exceed 10% of 

the m "pN"u time. 
g A ne gaei vemdc voltage o£ 300 volts m may be applied co grid No.2 

co prevent eny cube conduction be cween~pulaes. 

h The grid-No.l voltage may be a ombina ti on of fixed and aelf bias 
obtained from a es grid r sco r. 

The followi n~sfoo cnoces apply co the RCA Transmitting Tube Ober-
ating Cons ides tx ons given ac front of this sec cion. 

~ See 6lec trical Considerations - Filament or Neater 

k See Cooling Considerations - Liquid Cooling 
m 

See Coo'.ting Considerations - Forced-Air Cooling 

n See Classes of Service. 

CHARACTERISTICS RANGE VALUES 
Note Min Max 

Filament Current  I 460 530 A 
Input Strap-Resonant Frequency - 230 250 MHz 
Output Strap-Resonant Frequency. - 240 260 MHz 
Direct Interelectrode Capacitances 
Grid No.1 to plate  2 - 0.15 pF 
Grid No.2 to cathode  - 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 
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Typical Constant-Current Characteristics 
FOR GRID-No.2 VOLTAGE = 1000 VOLTS 

E;=0.95 VOLT 
ICI=GRID-Nwl AMPERES 
ICp=GRID-Na2 AMPERES 
GRID-N42 VOLTS=1000 

.. .. 
:: 1 

.. 

.: 
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:: 

• ■    • uuase ~ 

11111111 .~IIIIIIIIIIIIII11111111111111~11 

C 

1 

C 

 I „~, Iilll  , 

Ilillll i~17lIII:11  Illlllillllillililillllli 
....... 1.1~I. ~ 
uo~r■ a ~ ~ uour uavou~ ~  ~  

il;lll ~~l~ iii~3'~=~~=~Illlill'lllllllillilllllll 
iiii  ~ ~~~l~i~~iiir r. 

111111/ 11111111111111111 ~11t11 "i`r Illi: 111111 
1 11111 011111:1 

GRID-Ne. l VOLTS 
92CM-9649 

y~ J 
— Y 

W 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 6-66 

DATA 3 



4616 

Typical Constant-Current Characteristics 
FOR GRID—No.2 VOLTAGE = 1800 VOLTS 

`/ 
Ef=Q93 VOLT 
ICI=GRIO—Nwl AMPERES 
IGp=GRIO—Ne2 AMPERES 
GRID—Ns<2 VOLTS=1100 
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+AS 
-AO 
DUL 

uz3 
MAx. 

SIMPLIFIED DIMENSIONAL OUTLINES 

/
RF CATHODE TERMINAL 
CONTACT SURFACE 

INDEX 
PIN 

OUTPUT END 

DC PLATE L COOLANT 
CONNECTION 

RF PUTE TERMINAL 
CONTACT 3URFACE 

DO NOT MANE 
/CONNECTION TO SCREWS 

OOLANT OUTLET 
COOLANT INLET 

INDICATES CERAMK 
NI 

0.62 
t.31 

^~ RF GRID -lil TERMNAL I INSULTERMINALAIL,IENT 

CONTACT SURFACE COOLANT CONNECTION 
COOLANT-CONNECTIpI NUT fLCL-%3lVIA 

~~\ 

~\ 

EXNAUST CAP 
MANE NO CONNECTION 

DO NOT REMOVE 

DINENSIONS IN INCHES 
8 A detailed Dimensional Outline and easoci aced Gauge Drawings are given 

rn the Technical Bulletin available upon request, 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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UNINSULATED FILAMENT 
TERMINAL &COOLANT CONNECTION 

UNINSULATED FILAMENT 
TERMINAL i COOLANT CONNECTION 

/NPUT END 

Dc GRIo-N! z a cooLANT 
CONNECTpN 

\ RF CATNODE TERMINAL 
CONTACT SURFACE 

DC GRID-N!I L COOLANT 
CONNECTION 

V2CL-9E56VB 

onrn c RADIO CORPORATION OF AMERICA 
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Super-Power Beam Power Tube 
,.~, 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 MNz 

The 4616V1 is the same as the 4616 except tt~e 4616V1 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 

MATRIX-OXIDE-TYPE DOUBLE-ENDED TERMINAL 
CATHODE CONFIGURATION FOR 

LIQUID COOLED SYMMETRICAL CIRCUITRY 

For RF Power Amplifier in Pulse Service 
at Frequencies up to 450 MHz 

ELECTRICAL 

Fi lamentary Cathode, Multistrand, Matrix-Oxide-Typek —
Current (DC): 
Typical operating value   1800 A 
Maximum values  2000 A 
Maximum value for starting, 
even momentari ly   2000 A 
Minimum time to reach operating current 30 s 
Minimum time at normal operating current 
before plate voltage is appl ied  60 

Voltage (DC):e 
Typical value required 
to obtain 1800 amperes   1.5 V 

Direct Interelectrode Capacitances 
Grid to plate   160 pF 
Grid to cathode   1500 pF 
Plate to cathode   Less than I.0 pF 

MECHANICAL 
Operating Position  Tube axis vertical, either end up 
Overall Length  17 max in 
Maximum Width   24 max in 
Weight 

Uncrated  190 lb 
Crated  355 lb 

Terminal Connections  (See Dimensional Oatline) 

THERMALm,n

Ceramic-Insulator Temperature   150 max °C 
Metal-Surface Temperature   100 max °C 
Minimum Storage Temperature   -65 min °C 
Water Flow 

To plate: 
Total flow for two parallel 
input and output coolant 
courses: 
For plate dissipation up 
to 50 kW (Average) 40 35 4 
For plates dis~ip=Sion of 

Max. Pressure 
Absolute Differential 

Typ. Mia. por Typ. 
Fiow Flow Fiow° 
g/m g/m psi 

100 90 25 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Water Flow (con'd) Max. Pressure 
Absolute Differential 

Ty p. Min. for Typ. 
Flow Flow Flow 
g/m g/m psi 

To upper grid coolant 
course   3 2 25 
To lower grid coolant 
course   3 2 25 

To grid-cathode coolant 
course   12 IO 6 

Resistivity of water at 25oC: 
Through plate and grid coolant courses. I min M4-em 
Through grid-cathode coolant course 5 min M(2-em 

Water temperature from any outlet   70 max oC 
External gas pressured~ e  65 max psig 
Maximum watter pressure at any inlet  90 max psig 

TERMINAL DIAGRAM (Bottom View) 

FI -Filament Terminal ( Inner) 
FO -Filament Terminal Outer) 

KURF -Upper RF Cathode Terminal 
KLRF -Lower RF Cathode Terminal GLORF ~~~GUORF 

GUIRF -Upper RF Grid Input Terminal 
GUORF-Upper RF Grid Output Terminal GLIRFti~IGUIRF 
GLIRF -Lower RF Grid In ut Terminal 
GLORF -Lower RF Grid Output Terminal KLRF 
PLRF -Lower RF Plate Terminal 
PURE -Upper RF Plate Terminal 

PULSED RF AMPLIFIER p

Absolute-Maximum 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  200 V 
Peak Plate Current  500 A 
Peak Cathode Current9   750 A 
DC Plate Current  5 A 
DC Cathode Current 9   7.5 A \..+ 
Plate Input (Average)   200 kW 
Plate Dissipation (Average)   150 kW 

V~ 

PLRF PURF 

FO FI 
KURF 

Typical Plate-Pulsed Operation 
With Rectangular Wave Shape in Cathode-Drive Circuit 

Nith duty factor of 0.01 and pulse duration of 25 micros ec onds 

At 425 MHz 

Peak Positive-Pulse Plate-to-Grid Voltagef~ h 30000 35000 V 
Peak Cathode-to-Grid Voltageh   60 70 V 
Peak Plate Current  310 400 A 
Peak Cathode Current9   525 680 A 
DC Plate Current 3  I 4 A 
DC Cathode Current9 5  2 6.8 A 

V 

`'~' 

Darn i RADIO CORPORATION OF AMERICA 
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~' V~l 

Peak Driver Power Output   250 350 kW 
Useful Peak Power Output  5 8 MW 

a 
The specified m m filament c nc i racing which should 
oc be a eededaxr ncarilyr,r during opera ci on of the tube. The 

life of the tube t en be e~onse rued by ope ra cing the filament ac the lowest 
enc which ill enable the cube co provide the desired power ou cpu c. 

Bides 
the filament when oo peraced n r the m m value u wally pro-

f any re qur en cs wi chin the cube racrn gs, 
the filamencoc enc csh ou ld be reduced cos value chat will give adequate 
but not it n for any particular application. Good regu-
lation ofxche filamen csc ent is, an general, ec on omrcally advan ce ge ous 
from the v ewpmnt of tube life. 

b 
Measured be cween KLAF and KUHF (See Termirzal Diagram). 

~ Measured directly a rocs cooled element for the indica ced typical £low. 
d 
This pressure i related co the au cpu c-cavity pressurization when re-
qurred co prevent corona r external flash-over. 

e Wi ch the gau gi loco ced in n a where the maximum pressure ex ce rn al 
co the gauge s one acmosphe re abs olu ce. 

f The ma gni cu de of any spike on the place of to ge pulse shoo ld not exceed 
its peak value by m e than 109, and the du ratr on of any spike when 

red ac the peak -value level shoo ld not exceed 5%of the pulse du raci on. 
9 Peak o ag ca chode c enc is the total of the peak or ga place 

c nca and the peak or 
urr 

rage rec ci fied grid cu ren c. av(Pu lses m y 
nocrbe coi ciden c, hence 

at 
hey mey not net arily be added direc cly). 

h Preferably obtained from a cathode bias re eiscor. 

~ Th d r stag req 'red co supply cube losses, rf crrc is losses, 
nd r£ p r er add d co the place c ic. Th dr er sca ge should be 

design Sato provide a o£ pow above the indicated value co cake 
of scions line 

a 
of ca gee ompon ncs, nitial cube 

charac ce ri scic s, and rin cube cha racceriscics during li fe. r

The followrng footnotes pply co the RCA Transmittti ng Tube Oqe rating 
Considerations green at the front of this sec ci on. 

k See Fdec trical Considerations - Filament or Nea ce r. 

m See Coo lti ng Considerations - Forced-Air Cooling. 

n See Cooling Considerations - Liquid Cooling. 
p See Classes of Service. 

CHARACTERISTICS RANGE VALUES 

Note 

Fi lament Voltage 
Input Strap-Resonant Frequency 
Output Strap-Resonant Frequency 
Direct Interelectrode Capacitances 

Grid to plate  
Grid to cathode  

Mtin Ma: 

I I I.8 V 
- 90 120 MHz 
- 240 280 MHz 

- 120 180 pF 
- 1250 1700 pF 

Note I: With 1800 amperes through filament. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR 7ECHNICAL 
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 
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SIMPLIFIED DIMENSIONAL OUTLINE 

UPPER RF GRID 
INPUT TERMINALS 
CONTACT AREA$ 

UPPER RF CATHODE 
TERMINAL 

17A00 
MAX. 

~I 
J/ 

:.~a44'f:~ 7MT 
4. 

\
~j~ 

II'III~' 
NAME PLATE®■  ~11~ '~I'II 

~~ 

~t~--LIFTNIG PLATE 

I 
~~~UPPER MOUNTING 
I SURFACE 

_ ~L UPPER RF GRID OUTPUT 
TERMINAL CONTACT 

~ AREA 

LOWER RF GRID INPUT 
TERMINAL CONTACT. 

AREAS 

OWER RF CATHODE TERMINAL 
FILAMENT TERMIWIL DNNER) 

FILAMENT TERMINAL (OUTERI 

DIMENSIONS IN INCHES 

UPPER RP PLATE 
TERMINALS 

24.000 
MAx. DIIL 

LOWER RF PLATE 
TERMINALS 

LOWER RF 6RID OUTPUT 
TERMINAL CONTACT 

Af1EA 

LOWER MWNTINO 
SURFACE 

BYCL-109YSAR1 

A detailed Dimensional Outline end a fated Gauge Drawings ere given 
is the Technical 8ullecin available upon request. 
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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 Lirzear RF Power Amplifier 
irs Single-Sideband Suppressed-Carrier Service, as aPlate-Modulated RF 
Power Amplifier in Class C Telephony Service, as an RF Power Amplifier 
and Oscillator in Class C Telegraphy Serulce, and as arz Z2F Power Amplifier 
is Class C FM Telephony Service. 

ELECTRICAL 

Heater, for Matrix-Type Oxide-
Coated Unipotential Cathodes 

Voltage (AC or DC)   1 S.5 typ V 
16.0 max V 

Current at 5.5 volts   17.3 A 
Minimum Heating Time  5 minutes 
Mu-Factor, Grid No.2 to Grid No.l   77 

For plate volts = 2500, grid No.2 volts = 600, 
and plate mA = 600 

Direct Interelectrode Capacitances 
Grid No.l to plate° 0  181 max pF 
Grid No.l to cathode &heater   42 pF 
Plate to cathode &heater°•6 0  017 max pF 
Grid No.l to grid No.2   55 pF 
Grid No.2 to plate  12 pF 
Grid No.2 to cathode & heater6   1.4 max pF 

MECHANICAL 

Operating Position  Any 
Maximum Overall Length 3  34 in 
Maximum Diameter 3  75 in 
Terminal Connections   See Dimensional Outline 
Radiator   Integral part of tube 
Weight (Approx.)   2 Ib 

THERMAL 

Terminal Temperature   250 max °C 
Plate, grid No.2, grid No.l, cathode, and heater 

Plate-Seal Temperature   250 max °C 

See Dimensional Outline for temperatw~e-measurenEnt points 

Forced-Air Cooling° 
Air Flow: 

Through radiator -Adequate air flow to limitthe 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.l voltages, See graph, Typical Cooling Characteristics. 

To Plate, Grtd-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 
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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. 

During Shutdown Operation -Air flow should continue for a few minutes after 
all electrode power is removed. 

TERMINAL DIAGRAM (Bottom View) 
Gl - Grid-No.l-Terminal 

Contact Surface N 

G2 - Grid-No.2-Terminal 
Contact Surface 

H - Heater-Terminal 
Contact Surface 

H.K -Heater-&. Cathode-Terminal 
Contact Surface 

P - Plate-Terminal 
Contact Surface 

LINEAR RF POWER AMPLIFIER, CLASS ABI t
Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions (or a signal hauirzg 
a minirnam peak-to-average power ratio of 2 

Maximum CCS Ratings, Absolute Values 

Up to 1215 MHz 

DC Plate Voltage   3000 
DC Grid-No.2 Voltage   1000 
Max.-$igrial,DC Plate Current   1.0 
Max.-Signal DC Grid-No.l Current  0.2 
Max.-Signal Plate Input  2500 
Max.-Signal Grid-No.2 Input  50 
Plate Dissipation   1500 

V 
V 
A 
A 
W 
W 
W 

Maximum Circuit Values 

Grid-No.l Circuit Resistance Under Any Condition 
With fixed bias 5000 S2 
With fixed bias (in Class ABl operation)   NoT recommended 
With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance   See footnote y 
Plate Circuit Impedance  See footnote h 

Typical CCS Class AB1 "Single-Tone' ° Operation 

Up to 60 ~77Hz 

DC Plate Voltage  2250 2250 V 
DC Grid-No.2 Voltage  700 700 V 
DC Gri~-No.l Voltage  -50 -50 V 
Zero-Signs DC Plate Current  0.2 0.2 A 
Zero-Signs DC Grid-No.2 Current 0 0 A 
Effective RF Load Resistance 1100 1100 S2 
Max.-Signs DC Plate Current  0.9 1.0 A 
Max.-Signs DC Grid-No.7 Current 0 045 0.045 A 
Max.-Signs DC Grid-No.l Current 0 0 A 
Max.-Signs Peak RF Grid-No.l Voltage 50 50 V 
Max.-Signs Driving Power (Approx.)  0 0 W 
Max.-Signs Power Output (Approx.)  1000 1250 W 

oars i RADIO CORPORATION OF AMERICA 
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PLATE-MODULATED RF POWER AMP.-Class C Telephony[
Carrier corsditions per tube for use with max. modul¢tion (actor of 1.0 

Maximum CCS Ratings, Absolute Values 

Up to 1215 MHz 

DC Plate Voltage  
DC Grid-No.2 Voltage  
DC Grid-No.l Voltage  
DC Plate Current  
DC Grid-No.l Current 
Plate Input  
Grid-No.2 Input  
Plate Dissipation  

2500 
1000 
-300 
0.85 
0.2 

1700 
35 

1000 

V 
V 
V 
A 
A 
W 
W 
W 

Maximum Circuit Value 

Grid-No.l-Circuit Resistance 
/~ Under any condition 5000 S2 

Typical CCS Operation 

In a Grid-Drive Circuit at 600 MHz 

DC Plate Voltage  2500 2500 V 
DC Grid-No.2 Voltage  500 500 V 
DC Grid-No.l Voltage  -75 -75 V 
DC Plate Current  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 Output (Approx.)  70 75 W 
Useful Power Output(Approx) 1050 1350 W 

Maximum Circuit Value 
Grid-No.l-Circuit Resistance 

Under any condition 5000 R 

.-., RF POWER AMPLIFIER 8 OSC. - Class C Telegraphy [
and 

RF POWER AMPLIFIER - Class C FM Telephony[

Maximum CCS Ratings, Absolute Values 
Up to 1215 MHz 

DC Plate Voltage   3000 V 
DC Grid-Nos 2 Voltage   1000 V 
DC Grid-No.l Voltage   -300 V 
DC Plate Current   1.0 A 
DC Grid-No.l Current  0.2 A 
Plate Input   2500 W 
Grid-No.2lnput  50 W 
Plate Dissipation   1500 W 

Q RADIO CORPORATION OF AMERICA 
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Typical CC$ Operation 

In a Crid•Drlue Circuit at 600 MHz 

DC Plate Voltage  1800 2000 V 

DC Grid-No.2 Voltage  500 500 V 

DC Grid-No.l Voltage.  -75 -75 V 

DC Plate Current  0.75 0.83 A 
DC Grid-No.2 CurrenT  0 015 0.015 A 
DC Grid-No.l Current (Approx.)  0.04 0.04 A 
Driver Power Output (Approx.)  50 55 W 
Useful Power Output (Approx  ) 650 800 W 4 

Characteristics Range Values 
Nola 51in 51ax 

1. Heater Current 1 16.3 18.2 A 
2. Direct Interelectrade Capacitances 

Grid No.l to plate 2 - 0.181 p F 
Grid No.l to cathode &heater - 37 46 p F 
Plate to cathode &heater 2,3 - 0.017 pF 
Grid No.l to grid No.2 46 62 pF 
Grid No.2 to 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.l  1,4 8 24 
4. Cutoff Grid-No.l Voltage  1,S - -140 V 
5. Grid-No.2 Current  1,6 -28 12 mA 
6. Useful Power Output 1,7 1000 - W 
7. Low-Frequency Vibration  1,8 500 mV 
8. High-Frequency Vibration 9 (See Note 9) 

Note 1: With 5.5 volts ac on heater. 

Note 2: Wifh 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.l terminal. Shield is located in plane of grid-No.l terminal 
perpendicular to the tube axis. 

Note 4: With do plate voltage of 2500 volts, do grid-No.2 voltage of 600 volts, 
and do grid-No.l voltage adjusted to give a plate current of 0.6 ampere. 
Note 5: With do plate voltage of 3000 volts, do grid-No.2 voltage of 1000volte, 
and do grid-No.l voltage adjusted to give a plate current of 20 mA. 

Note 6: With do plate voltage of 2500 volts, do grid-No.2 voltage of 500 volts, 
and do grid-No.l voltage adjusted to give a plate current of 0.6 ampere. 

Nose 7: In a CW cathode-driven amplifier circuit at 600 MHz and for conditions: 
do plate voltage at 2500 -volts, do grid-No2 voltage of 700 volts, and do grid-
No.l voltage edj usted to give a plate curr~t of 1.0 ampere. 

Note 8: Aa specified in MIKE-IE Test Method 1031, and with plate voltage of 
450 volts, grid-No.2 voltage of 300 volts, grid-No.l voltage varied to give a 
plate current of 10 mA, and plate load resistor of 2000 ohms. 

Note 9: As specified in MIIrE-IE Test Method 1031. 

DATA 2 
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° With eztemal metal shield having diameter of 8", and center hole appcoaimately 3"in 
diameter provided with spring fingers that correct the shield to grid-No.2 terminal. 
Shield is located in plane of grid-No.2 terminal perpendiculw to the tube axis. 

b With external flat metal shield having diameter of 8", end center hole approximately 
2-3/S^ in diameter provided with spring fingers that connect the shield to grid-No.l 
terminal. Shield ie located in plane of grid-No.l terminal perpendicular to the tube axis. 

° Rotron Mfg. Co.. Inc., Woodetoek, N. Y. 

The followin¢ footnotes apply to the RCA Trwamitting Operation Considerations given 
at front of t5te section. 
d gee Electrical Conaiderationa —Filament or Heater. 

° See Cooling Cons iderationa — Fwced-Air Cooling. 

t See Classes of Service. 
9 See Electrical Conaiderationa - Crid-No.2 Voltage Supply. 
h See -Electrical Conaiderationa - P1°te. Voltage Supply. 

i~ 

~ s
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DIMENSIONAL OUTLINE 

P 
PLATE TERMINAL 
CONTACT SURFACE 
3.210 MIN. DIA. 
NOTES I f! 2 

G2 
GRID-Na2 TERMINAL 
CONTACT SURFACE 
3.010 MIN. DIA. 
NOTES 18 2 

GI 
GRID-No.l TERMINAL 
CONTACT SURFACE 
2.307 MIN. DIA. 
NOTES I d 2 

3.72 ±.03 DIA. 
NOTE I 

AIR COOLED RADIATOR 

~~ Y 

M~N 

250 MNd 

  i 
2J9 3.24 

~ 3.04 3.10 

.850 
MIN. 

AVAA_A~UUUAIIIIIIIIN/////////~"%~_.~ ~ 
—~ .22 MIN.  1.160 

~ TO 

/  ±03 1.165 
~:',, —~ ~~ ~ .22 MIN. —_ 

11''  _» 

2.78 
±A7 

A6 
±A3 

H-K 
HEATER-CATHODE 

200 
MIN. REFERENCE 

TERMINAL CONTACT LINE 
SURFACE .135 
1.710 MIN. DIA. MIN. 
NOTES I d 2 

~. m. STIPPLED REGION NOTE 3 
N>BIY CERAMIC INSULATOR 
• TERMINAL TEMPERATURE 

MEASUREMENT POINT 

.725 
MA%. DIA. 

NOTES 18 2 

DIMENSIONS IN INCHES 

115 
MIN. .37 

2.03 
200 

SA25 

HEATER TERMINAL 
CONTACT SURFACE 

92CL-12603V 

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: 

e. Radiator Band - 3.7505 

b. Plate Terminal - 3.2605 

c. Grid-No.2 Terminal - 3.0605 

d. Grid-No.l Terminal - 2.3375 

e. Heater~athode Terminal - 1.7445 

F. Heater Terminal - 0.6945 

Nota 2: The diameter of the terminal ie held to the indicated value only over 

the contact surface length. The contact surface length of the heater-cathode 

and grid-No.l terminals extends from the edge of its terminal to the plane 

coincident with the edge of the adjacent larger terminal. 

Nots 3: Keep all stippled regions clear. Do not allow contacts or circuit 
components to protrude into these annular volumes. Diameters of stippled 
areas above aircooled radiatoq plate terminal contact surface, and grid-No.2 
terminal contact surface shall not be greater than is associated diameter. 

DATA 3 
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PREFERRED MOUNTING ARRANGEMENTI 

' i 

.370 

ENLARGEMENT 

_ ` Y

,~jt— 3.425 DIA. 

T~\\\\\~

  
~~~~„.,~~ ~ 3.210 DIA. 

`__1 T \~~

 2.505 DIA. 
~'  1.912 DIA. 

SEE DETAIL 

~~~~! 
TUBE_~~, 
SEAT ~~~~~~~~ 

ENLARGEMENT 
.062 R. 

<—.025 WIDE x .500 DEEP 
(8 SLOTS E0. SP.) 

~—.725 DIA. 

.594 DIA. 

.500 DIA,--~ 

DETAIL 92CS-12602 

Only the fixed method of momting ie recommended. The fixed method offers simpler 
design end construction with resulting lower coat. It especially simplifies the aeaoci-
ated hollow-cylinder cavity construction, if used. On the other hand, it requires greater 
finger stock accommodation. Ae used here, accommodation ie defined ae the a unt of 
flexing required by the fingers of the finger contact strip to accept tubes et all the ex-
tremes of mechanical variation. Accommodation, which moat be provided for in the fixed 
method, is determined from the Dimensional Outline and its associated notes. It may be 
calculated ae the difference between the minimum terminal diameter on the Dimensional 
Outline Imeximum finger opening) end the a cieted concentricity gauge aperture opeo- 
ing m the appropriate note (minimum finger aopening). 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Typical Constant-Current Characteristics 
With Grid-No.2 Volta =500 

E{=5.5 VOLTS 
GRID-Ng2 VOLTS= 500 
Iy=PLATE AMPERES 
ICI=GRID-Nsl AMPERES  = 
IC2=GRID-N~2 AMPERES 

:Ai:: 
... 

:':.; 

::ii6'aa~ii'a ~~ss~:::~::::::::s:::::::s: 

- °-:,~ea::::::::a:~ :.............

0 0 0 0 0 0 
~ ~1 N ~ 

GRID-Nel VOLTS 
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8 
O 
N 

8 
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J 
O 

W 
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J 

Q
a 

g 

8 

0 0 0~ 
N ~l p 

92CM-9744 
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Typical Constant-Current Characteristics 

With Grid-No:2 Volts =700 

Ef=5.5 VOLTS 
GRID-N°2 VOLTS=700 
Ib=PLATE AMPERES 
IGI=GRID-N41 AMPERES ___________ 
IC2 =GRID-Ns2 AMPERES 

7 
~ 

N 
O O O 

1 
GRID-N= I VOLTS 

g 
h 
N 

N 

O 
O 
h 

N 
F 
J 
O 

W 
F 
Q 
J 
a 

0 
N M Q 

92CM-9752 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 5 
9-67 



4618 

Typical Cooling Characteristics 
1 1 1 1 1 1 1 1 1 1 I 1 1 1 ILL11 1 1 1 1 1 1 I l I I l I I 

AIR FLOW THROUGH RADIATOR IN EITHER 
DIRECTION. 

MAXIMUM PLATE—SEALTEMPERATURE=250°C 

eU

I 
W 
K 

I— 

W 250 
a 

W 

or 

t7 200 
2 

O z 
W 

150 

N 

K 
r 100 

W
Q 

a 
w 
r 

a so 
W 
h 
I 

a 
J  

al l 
0 

CURVE 

A 
B 
C 
D 

PRESSURE DROP —
INCHE3 OF WATER 

0.35 
0.6 
I 
1.5 

MAXIMUM ALLOWABLE TEMPERATURE RISE 
WITH INCOMING—AIR TEMPERATURE OF 45° C 

~~ y ..~.~, .. 
i ii % i~ , ~~i~i ~ 

~~~~w~ 
iii _ GF ~~.~~~~ 

~~ VO ~~~~~~~ 

lJ

20 40 60 80 
PER CENT OF MAXIMUM RATED PLATE DISSIPATION 

FOR EACH CLASS OF SERVICE 

100 

92CM-9737 `./ 
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Tuning Characteristics 

GRID No.l IGI) TO GRID No.2 (G2) 

C
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Y
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Zo = 5.9 OHMS 

0 500 000 1500 
FREQUENCY—MHz 

92CS-14301 
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x 
H 
V' 
Z 
W 
J 

Y 
H 
> 5 
Q 
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rGRID No.l (GI) TO CATHODE (K) 

Zo - 13.4 OHMS 

0 500 1000 1500 
FREQUENCY — MHx 

92CS-14802 
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Tuning Characteristics 

GRID No.2 (G2) TO PLATE (P) 
P ~R ~G2 

W 

U 
2 

10 

W 

H 

a 5 
U 

Q 

DATA 6 

1~1 

13 
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SDO QQQ 1500 
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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 a 

Type   Matrix, Oxide Coated Unipotential Cathode 

Voltage (ac or dc)   6.3 V 
Current at 6.3 V   3.2 A 

,,,^ Minimum heating time   60 a 

MAXIMUM RATINGS, Absolute-Maximum Values 
For frequencies up to 1215 MHz and /or a maximum "ON" time 
as specified in any 1000-microsecond internal. 

Peak Positive-Pulse Plate Voltage   7000 V 
DC Plate Voltage   4000 V 
DC or Peak Positive-Pulse 

Grid-No. 2 Voltage   1000 V 
Negative Pulse Grid-No. 1 Voltage  200 V 
DC Plate Current lluring Pulse 

With 5-microsecond "ON" time   6 A 
DC Plate Current 

With 5-microsecond "ON" time   0.050 A 
Plate Dissipation (Average)  125 W 
Useful Peak Power Output 

With 5-microsecond "ON" time   17000 W 

~.. MECHANICAL 
Operating position   Any 
Weight (Approx.)   2 oz (0.06 kg) 

THERMALb
Seal Temperature   250 max. ° C 
Radiator Core   250 max. ° C 

See Electrical Considerations-Filament or Heater, under RCA 
Transmitting Tube Operating Considerations given at front of 
this section. 

bSee DimensionalOutline 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. 

~~~ 

Electronic 
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DIMENSIONAL OUTLINE 

I J 
_~ ::: : I t < 

r A 
I `` '~ RADIATOR-

i I`' `° CORE TEMP. 
RADIATOR "' 1 1' ' "^, MEASUREMENT 

I 
Y. 

PLATE 
TERMINAL 

GRID No.2 
TERMINAL 

GRID No. I 
TERMINAL 

T

HEATER-CATHODE 
TERMINAL -'~ 

HEATER TERMINAL 

E 

t --F •ELECTRODE SEAL 
TEMPERATURE 

~, ~. G MEASUREMENT 
POINT 

CERAMIC   FOOTNOTE(c) 921M-2529V 

DI- 
MEN- 
SION INCHES MILLIMETERS 

DI-
MEN-
SIGN 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 +.43 5 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 L' 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. 2.29 Min. 

J 2.080 ± .050 52.8 ± 1.2 X 0.120 Min. 3.05 Min. 

K 0.050 Min. 1.27 Min. Y 0.095 Min. 2.41 Min. 

ti

LJ U~JU - 
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Electrical: 

Unipotential Cathode, Matrix-Typeb: 
Voltage (AC or DC)  6.3 
Current at heater volts = 6.3  3.5 
Minimum heating time  60 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 450, grid-No.2 volts = 
325 and plate amperes = 1.2  12 

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 
F or Use as an RF Power Ampl if ier in Television and Single-
Sideband Suppressed-Carrier Service and as a Broadband 
UNF Ampl ifier in Mobi le and Stationary Equipment. 

volts 
amp 
sec 

Direct Interelectrode Capacitances: 
Grid No.1 to plate 0  062 max. pf 
Grid No.1 to cathode   20 pf 
Plate to cathode   6.2 max. pf 
Grid No.1 to grid No.2   19 pf 
Grid No.2 to plate   2.2 pf 
Grid No.2 to cathode   590 max. pf 

Mechanical: 

Operating Position   Any 
Maximum Overall Length 2  19" 
Maximum Diameter 
Weight (Approx.) 
Radiator  

2.262" 
4.5 oz 

Integral part of tube 
Terminal Connections (See Dimensional Outline): 

G1 -Grid-No.1-
Terminal 
Contact 
Surface 

G2 -Grid-No. 2-
Terminal 
Contact 
Surface 

H - Heate r-
Terminal 
Contact 
Surface 

GI 

H 
(CENTER PIN) ~ 

P (RADIATOR) 

Gp 

H-K 
(MOUNTING 

FLANGE) 
H-K 

(BASE CYLINDER) 

H-K -Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P- Pl ate-
Terminal 
Contact 
Surface 

Thermal; 

Terminal Temperature (Plate, grid No. 2, 
grid No. 1, cathode-heater, and heater) 250 max. 
Plate-Core Temperature   250 max. 

Air Flow°: 
~"~ Through radiator — Adequate air flow tol imit the radi-

ator core temperature to 250° C should be del ivered by a 
blowerthrough the radiatorbefore and during the appl ica-
tion of plate, grid-No.2, and grid-No.1 voltages. 

oC
oC
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To Plate, Grid—No. 2, Grid—No. i, Cathode, and Heater Termi—
nals — A sufficient quantity of air should be directed at 
the heater terminal and al lowed to flow past each of these 
terminals so that their temperature does not exceed the 
specified maximum value of 250° C. 

During Standby Operation — Cool ing air is required when 
heater voltage is appl ied to the tube. 

During Shutdown Oyer¢tion — Air flow should continue for a 
few minutes after all electrode power is removed. 

RF POWER AMPLIFIER — Class B Television Serviced
Synchronizing—level conditions ber 

tube unless othe rwise s¢eci}tied 
Maximum CCS Ratings, Absolute—Maximum Values: 
DC Plate Voltage   2200 volts 
DC Grid-No.2 Voltage   400 volts 
DC Plate Current   375 ma 
DC Grid-No.1 Current   100 ma 
Grid-No.2 Input  8 watts 
Plate Dissipation  400 watts 

Typical CCS Operation in Grid-Drive Circuit: 

For frequency o} 8qo Mc and Bandwidth a} 8.g Mc 

DC Plate Voltage   2000 volts 
DC Grid-No.2 Voltage   400 volts 
DC Grid-No.1 Voltage   -55 volts 
DC Plate Current: 
Synchronizing level   350 ma 
Pedestal level   26C ma 

DC Grid-No.2 Current: 
Synchronizing level   1.3 ma 
Pedestal level   1 ma 

DC Grid-No.1 Current: 
Synchronizing level   0 ma 
Pedestal level   0 ma 

Driver Power Output: 
Synchronizing level   30 watts 
Pedestal. level   17 watts 

Output Circuit Efficiency  80 % 
Useful Power Output: 
Synchronizing level.  300 watts 
Pedestal level   170 watts 

LINEAR RF POWER AMPLIFIER d
Single-Sideband Suppressed-Carrier Service 

Peak envelobe conditions for a signal having 
a minimum ¢eak—to—average Bower ratio of 2 

Maximum CCS Ratings, Absolute—Maximum Values: 
DC Plate Voltage   2200 volts 
DC Grid-No.2 Voltage   400 volts 
DC Grid-No.l Voltage   -100 volts 

onTa I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 
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~ 1 

DC Plate Current at Peak of Envelope 450a ma 
DC Grid-No.1 Current   100 ma 
Grid-No.2 Input  8 watts 
Plate Dissipation  400 watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance   30000 ohms 
Grid-No.2-Circuit Impedance  See Note e 
Plate-Circuit Impedance  See Note f 

Typical CCS Operation with "Two-Tone Modulation": 

At go Nc 

DC Plate Voltage   2000 volts 
DC Grid-No.2 Voltage   400 volts 
DC Grid-No.i Voltage   -44 volts 

Zero-Signal DC Plate Current   100 ma 
Effective RF Load Resistance   3200 ohms 
DC Plate Current at Peak of Envelope 335 ma 
Average DC Plate Current   250 ma 
DC Grid-No.2CurrentatPeakot Envelope 20 ma 
Average DC Grid-No.2 Current   13 ma 
DC Grid-No.1 Current   0 ma 
Peak-of-Envelope Driver Power Output (Approx.) 0.3 watt 
Output-Circuit Efficiency (Approx.) 92 ~ 
Distortion Products Level: 

Third order  30 db 
Fifth order  34 db 

Useful Power Output (Approx.): 
Average  205 watts 
Peak of envelope   4i0 watts 

a 
7tie maximum rating for a signal having a minimum peak-to-average power 
ratio less than 2, such as is obtained in "Single-Tone' operation, is 
90o ma. During short periods of Circuit atljustment under "Single-
Tone" co ntlitions, the average plate Current may oe as high d5 U50 ma. 

The following footnotes apply to the RCA Pransmti cling Tube Operating Con-
siderations given at front of this section. 

D See Electrical Constidera ti offs—Filament or Heater 

c See Coo lting Considerations—Fo rce~Air Cool ing 
d See Classes of Service 
e See ElecCrical Conside+a lions—Grid-Ho.2 voltage Supply 

f See Elec tr ica: Considerations—Plate voltage Supply 

DATA 2 
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DIMENSIONAL OUTLINE 

} 
F 

1 

1
~~H 

' I N 
—J y 

I 

~ k-L 
REFERENCE LINE a-Ap 

~--M-  # 
~--AC

Y (3 PINS) 
GRID No.l 

NOTE .3 

`CERAMIC 

A - 2. 19 max. 
B - 1.660 t 0.060 
C-0.610 f 0.040 
D - 2.262 max. dia. 
E - 0.730 min. 

f - O. u70 max. 
G - 0.355 max. 
H - 0.065 max. 
J-o.o2um 
K - 1.435 max. dia. 

Note la 
L - O. u00 min. dia. 

L—

PLATE TERMINAL CONTACT 
SURFACE (RADIATOR) 

PLATE CORE 
TEMPERATURE 

MEASUREMENT POINT 

NOTE 4 
MESH RING 

k- K i P 

~ ~~ 

AA I 

S~~~S 

CATHODE-HEATER 
FLANGE TERMINAL 
CONTACT SURFACE 

(NOTE If) 

T (4 FLANGE 
HOLES) 

~U(PIN CIRCLE) 

/ —X (I PIN) 
GRID No.2 

Z (4 RECESSES) 

~-W (I PIN) 
HEATER 

V (FLANGE HOLE 
CIRCLE) 

92CS-12502 

DIMENSIONS IN INCHES 

M - O. SoO 3 0.010 W - 0.081 t o. 002 dia. 

Note Sd NOte 2b 

N - 0.300 max. K - 0.081 t 0.002 dia. 

P - 0.200 max. Note 2c 

Q - 1.625 t 0.015 dia. Y - 0.126 t 0.002 dia. 

Note le No[e 2a 

R - o. 8a5 max. Z - o. 2u5 min. dia. 

S - u5o t 5' AA - 0.200 min. 

T - 0.175 t 0.005 tl la. AB - 0.325 min. 
U - 0.939 dia. AC - Note lb 

V - 2.000 dia. AD - Note Sc 
AE - 0.095 max. 

DATA 2 RADIO CORPORATION OF AMERICA 
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Note I: Concentricity between the various diameters on the 
major tube axis is such that the tube wi l l enter a gauge 
having suitably spaced concentric apertures and posts of 
the fol lowing diameters: 

1 a) Base seat— I . 50U 

Ibl Flared flange of cathode-heater cyl inder to rminal-
0.680 

Icl Cathode-heater cyl inder terminal ( IDI-0.400 

(d) Cathode-heater cyl inder terminal IODI-0,525 

lel Radiator— 1.660 

(fl Cathode-heater flange terminal contact surface-
1 .760 

Note 2: Concentricity of the base pins is such that the 
tube wi l l enter the gauge in Note I having suitably spaced 
apertures of the fol lowing diameters: 

lal Grid-No. l pins-0. 1450 

Ib) Heater pin-0.0830 (. 123 Dia x 82° CSK. 1 

Icl Grid-No.2 pins—C. 0930 

Note 3: Keep al l stippled regions clear. Do not al low 
contacts or circuit components to protrude into these 
annular regions. 

Note 4: R~ gasket, such as METEX' No. A2733, or equivalent. 

' Metex Electronics Corp., Walnut Ave., Clark, N.J. 

TYPICAL 
OUTPUT CAVITY TUNING CHARACTERISTICS 

a... 

w 4 
x 
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~~ 3 
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■

2.615 ID 

Zo-20 OHMS 

400 500 600 700 800 900 
fREOUENCY—Mc 
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TERMINAL 
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HEATER 

TERMINAL 

1000 1100 

92C5-12501 
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TYPICAL COOLING CHARACTERISTICS 

INCOMING AIR TEMPERATURE-24°C 

PLATE DISSIPATION 
CURVE WATTS 

A 100 
B 200 
C 300 
D 400 

0 5 100 150 200 250 
PLATE CORE TEMPERATURE °C SOLID L NE) 

0 0.5 I.5 2 2.5 3 
PRESSURE DROP IN INCHES OF WATER (DASHED LINE 

9 CM~12496 

300 

V 
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TYPICAL CHARACTERISTICS 

HEATER VOLTS=6.3 
GRID No.2 VOLTS =400 
GRID No.l VOLTS =ECI
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TYPICAL PLATE CHARACTERISTICS 

HEATER VOLTS=G.3 
GRID No.2 VOLTS=400 
GRID No.l VOLTS=EC1 

0 
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Beam 

CERMOLOX Matrix Cathode 

Ruggedized Pulse Modulator 

ELECTRICAL 
Heater° for Matrix Type, Oxide-Coated 

Unipotential Cathode: 

Voltage (ac or dc) 5  5 V 
Current at 5.5 volts 17  3 A 
Minimum heating time   180 s 

Mu-Factor, grid No. 1 to grid No. 2  16 

MAXIMUM RATINGS, Absolute-Maximum Values 
DC Plate Voltage   13 kV 
Instantaneous Peak Plate Voltage   17 kV 

(Pulse duration < 0.1 s) 
DC Peak 

Pulsed-Grid-No. 2 
Voltage  1000 V 

DC Grid-No. 1 Voltage  —300 V 
Peak Positive-Pulse 

Grid-No. 1 Voltage   100 V 
Peak Plate Current   30° A 
DC Plate Current   1.5 A 
Plate Dissipation (Average)   1.5 kW 

MECHANICAL 
Operating Position   Any 
Weight (Approx.)   1-1/2 lb (0.68 kg) 
THERMAL b 

Terminal Temperature (All Terminals) 250 Max. ° C 

Power Tube 
13 kV, 30 Amp. 

Conduction Cooled 

° See Electrical Considerations—Filrvnent or Heater,underRCA 
Transmitting Tube Operating Considerations given at front of 
this section. 

b 
See dimenaion¢1 outline for temperature measurement points. 

~ 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. 

~~U L~ 
Electronic 
Components 

DATA 
9-68 
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DIMENSIONAL OUTLINE 

PLATE 
TERMINAL 
CONTACT 
SURFACE 

H 
GRID-No.2 
TERMINAL 
CONTACT 
SURFACE r`

GRID•No. I 
TERMINAL 
CONTACT 
SURFACE 

HEATER-CATHODE 
TERMINAL 
CONTACT SURFACE 

lx`ad?rF.RK CERAMIC 

K~ 

M 

•TEMPERATURE 
MEASUREMENT 
POINT 

HEATER TERMINAL 
CONTACT SURFACE 

FOOTNOTE(c) 921M-1040V 

DIMENSION INCHES ,MILLIMETERS 

A 3.31 Maxo 84.1 Max. 

B Diao 3.020 ±.010 76.71 ± .25 

C Dia. 2.317 ±.010 55.85 ± .25 

D Dia. 1.717 ±.007 43.61 ± .18 

EDia. 0.713±.012 18.11± .30 

F Dia. 2.265 ±.003 57.53 ± .08 

G 0,725 Min. 18.42 Min. 

H 2.780 ± .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 
-)7 Components 

DATA 
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Beam Power Tube 
CERMOLOX'~ INTEGRAL LOUVERED-FIN RADIATOR 
THORIATED-TUNGSTEN MESH FILAMENT FORCED-AIR COOLED 

For Single-Side6and Service in Stationary and Portable Eguipmen t. 
Rated as aLinear RF Power Amplifier in Class AB1 Suppressed 
Carrier Service. Also Useful as AF Amplifier or Modulator, 
RF Power Amplifier and Oscillatorin Class-C Telephony and 

Telegraphy and Other Special Services. 

ELECTRICAL 

Filamentary Cathode, Thoriated-Tungsten Mesh Type 

Voltage (ac or dc)a  ~4.5 to 4.75 typ V 
5.0 max V 

Current: 
Typical value at 4.5 ̀✓   125 A 
Maximum value for starting, 
even momentari ly  300 A 

Cold Resistance  0,005 4 
Minimum heating time   15 s 

Mu-Factor, Grid No.2 to Grid No. l for plate 
volts=2000, grid-No.2 volts=1375, and do 
plate amperes = 9   10 

Direct Interelectrod~ Capacitances 
Grid No.1 to plate   0.60 max pF 
Grid No.1 to fi lam~nent  60 pF 
Plate to fi lament°10  O, I I max pF 
Grid No.1 to grid No.2   65 pF 
Grid No.2 to plate   I3 pF 
Grid No.2 to fi lament°   3.3 max pF 

MECHANICAL 
Operating Position   Vertical , either end up 
Maximum Overall Length   5.65 in 
Maximum Diameter   6.17 in 

,~~Terminal Connections   See Dimensional Outline 
2adiator   Integral part of tube 
Weight (Approx.)   10 lb 

THERMAL 

Terminal Temperature   250 max °C 
Plate, grid No. 2, grid No. 1, 
cathode-filament and fi lament

'late-Core Temperature   250 max °C 

See Dimensional Outline for temperature-measurement points 

Forced-Air Coolingf 

Air Flow 
Through Radiator — Adequate air flow to l imit the plate-core 

temperature to 250° C should be del ivered by a blower through 
~tbe radiator before and during the appl ication of fi lament, 

plate, grid-No.2, and grid-No.1 voltages, 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 

DATA I 
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Air flow (Cont'd) 
To Plate, Crid-No. 2, Grid-No. 1, Cathode-FiLam en t, and Filament 
Terminals — A sufficient quantity of air should be allowed 
to flow oast each of these terminals so that their temperature 
does not exceed the specified maximum value of 250° C. 

During Standby Operation — Cool ing air is required when only 
fi lament voltage is appl ied to the tube. 

During Shutdown Operation — Airflow should continue fora few 
minutes after all electrode power is removed. 

TERMINAL DIAGRAM (Bottom View) 

G1 - Grid-No.l-Terminal Contact 
Surface 

G2 - Grid-No.2-Terminal Contact 
Surface 

F - Fi lament-Terminal Contact 
Surface 

K,F- Cathode-Fi lament-Terminal 
Contact Surface 

P - Plate-Terminal Contact 
Surface 

LINEAR RF POWER AMPLIFIERg 

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-Maximum Values 

DC Plate Voltage   7500 V 
DC Grid-No.2 Voltage   1650 V 
DC Grid-No. l Voltage   -750 V 
DC Plate Current at Peak of Envelope   4.0 A 
DC Grid-No. l Current   500 mA 
Grid-No.2 Inputh   150 W 
Plate Dissipation  10 kW 

Maximum Circuit Values 

Grid-No.l-Circuit Resistance (Under any Condition) '~ 
Fixed bias   5000 S2 
Fixed bias ( In Class :,5~ ooera~io~~) 25  000 Il
Cathode bias   Not recommended 

Grid-No.2 Circuit Impedance See faotnoteh 
Plate Circuit Impedance See footnotel 

Typical Class ABI 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. l Voltage   -200 V 
Zero-Signal DC Plate Current   0.5 A 
Effective RF Load Resistance   1200 S` 

DC Plate Current at Peak of Envelope   3 ~~-
Average DC Plate Current 2  15 A 

DC Grid-No.2 Current at Peak of Envelope  0. 1 A 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Average DC Grid-No.2 Current   0.07 A 
Peak-Envelope Driver Power Output (Approx.). See footnoted 
Output Circuit Efficiency (Approx  )   90 
Useful Power Output (Approx.) 

Average  5000 W 
Peak Envelope  10 kW 

LINEAR RF POWER AMPLIFIERf 

AM TELEPHONY SERVICE 
Carrier conditionsforusewith amaximum modulation factor of 1 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   7500 V 
DC Grid-No.2 Voltage   1650 V 
DC Grid-No. l Voltage   -750 V 
DC Plate Current   2 A 
DC Grid-No. l Current   500 mA 
Grid-No.2 Input  150 W 
Plate Dissipation  10 kW 

Typical Class ABI CCS Operation 

In a cathode drive circuit, at 400 Mc/s 

DC Plate Voltage   6500 V 
DC Grid-No.2 Voltage   1250 V 
DC frid-No. l Voltage   -160e V 
DC Plate Current   1.4 A 
DC Grid-No.2 Current 0  005 A 
Driver Power Output  75 W 
Output Circuit Efficiency (Approx  )   90 
Useful Power Output  2000 W 

a Measured at cube terminals. 
b 
With ezc ernal flat metal shield 8 inches in diameter having enter hole 
3 inches in diameter. Shield is lot ated in plane of the grid-No.2 termi-
minal, perpendicular co the tube axis, end is connected to grid No. 2. 

o Wi ch external flat metal shield 6 inches in diameter having a center hole 
2-3/8 i ches in di em ec er. Shield is located inrp lane of the grid-So.l 
c ermin al, perp en di cider to the cube axis, and is onnec tad to grid No. 1. 

d 
Driver pow output represents circurt losses end is the actual power 
measured at inp c co grid-No.lc cui t. The actual p war eq fired depends 
on the operatingg frequency and the cr rcuic used. The tube driving power 
is appro zimately zero watts. 

e 
Typical value for 1 ampere of DC plate c r ant wi ch carrier turned aff. 

The following footnotes apply co the RCA uTvansmittirzg Tube Oye r¢ting Con-
siderations given ac front o£ this section. 

f See Cooling Considerations— Forced-Air Coaling. 
9 see cEass~e^, of sa rvtce. 
h 
See Electrical Considerations—G~i d-No-2 Voltage Supply 

~ See Elec trtical Considerations—Plate Voltage Supply 

i 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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DIMENSIONAL OUTLINE 

6.17 DIA. MAX. 
NOTE to 

RADIATOR 

PLATE CORE TEMPERATURE 
/MEASUREMENT POINT 

~`~~~~~~1111~IID//%y 
PLATE TERMINAL 
CONTACT SURFACE~j 

3.250±.015 DIA. 
NOTE Ib 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

3.028 ±A14 DIA. 
NOTE Ic 

GRID-Nal TERMINAL 
CONTACT SURFACE 

2.319±.012 DIA. 
NOTE Id 8 2 

CATNODE-FILAMENT 
TERMINAL CONTACT 

SURFACE 
t850 ±.010 DIA. 

NOTES le 8 2 

.250_ 
MIN. 

O STIPPLED REGION NOTE 3 

CERAMIC INSULATOR 
• TERMINAL TEMPERATURE 

MEASUREMENT POINT 

MAX. 

4.175 ±ASD 

MIN. 
1.330 ±~ 

22 
±.030 

— MIN. 
1 

t  .475+ f 
1.030 850 

RSURR E NE 1 ~ f ±~5 
±. ! S 

I~FILAMENT TERMINAL CONTACT SURFACE 
,J .731 ±.ONJ DIA. NOTES Ig B 2 

 NOTE If 

92CL-13039 

DIMENSIONS IN INCHES 

Note I : Concentricity between the various diameters is such tha~y/ 
the tube will enter gauge having itably spaced concentric 
apertures and posts of the fol lowingudiameters: 

a. Radiator - 6.241 
b. Plate Terminal - 3.288 
c. Grid-No.2 Terminal - 3.061 
d. Grid-No.l Terminal - 2.338 
e. Cathode-Filament Terminal - 1.878 
f. Filament Terminal (OD) - 0.908 

g. Filament Terminal (ID) - 0.722 

Note 2: The diameter of the terminal is held to the indicated 

value only over the coot ect surface length. The contact surface 

length of thecathode-filament and grid-No.l terminals extends 
from the edge of its terminal to the plane coincident with thr 
edge of the adjacent larger terminal. ~~/ 

Note 3: Heep allstippled regions clear. Do not allow contacts 

or circuit components to protrude into these annular regions. 

V 

DATA 2 RADIO CORPORATION OF AMERICA 
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 ~1~1111a'll~~ ~ ~jq~~u~m\ 
.~T  ~?~\~~~w 

1.350 

1
SEE DETAIL 

DETA/L 

-REFERENCE LINE 

PREFERRED MOUNTING ARRANGEMENT 

~ -.-  -/ 

A1~~~ 'dC.7~C~Q~'~11.~t~~~V

` I -- — ~ J  3.430 DIA. 
1.050 ~ 

-l. I —+1   
~--3.208 DIA. 

.215 
430 

Imo--2.500 DIA. 

NOTE 2 

.020 WIDE><.425 DEEP 
(6 SLOTS E0. SP.) 

761 DIA. 

.431 DIA,— -►I N--

.125 R. ~ ~~ SECT/ON A A~ 
~ e .800 

.531 +002 DIA.---~ I

I 

92CS-12490R2 

Note I: Finger stock is No.97-360 made ly Instrument 
Specialties Co., Little Fells, N,.i. 

Note 2: Cathode ring dia, is 2.030 inches when using 
No.97-360 finger stock or 2. 080 inches when usingNo.9?-135 
finger stock. Made by Instrument Specialties Co., Little 
Falls, N.J. 

RAO10 CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Typical Cooling Characteristics 

INCOMING AIR TEMPERATURE-25° C 
DIRECTION OF AIR FLOW 

1 ~~ 1 

CURVE 
PLATE DISSIPATION 

WATTS 

A 4000 
8 6000 
C 8000 
D 10000 

soo 

400 

z 

a 300 

w 
LL

m 

U 

0 200 

a 

loo 

8'0. D, z 
I/16 THICK 
BAFFLE 

0 50 100 150 200 250 
PLATE CORE TEMPERATURE °C (SOLID LINE) 

300 350 

0 I 2 3 4 5 6 7 
PRESSURE DROP IN INCHES OF WATER (DASHED LINE) 

92CM-13104 
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Typical Constant-Current Characteristics 
For Grid-No.2 Voltage = 1250 Volts 

r■■■■ 

FILAMENT VOLTS = 4.5 TO 4.75 
GRID-No.2 VOLTS = 1250 
PLATE AMPERES=Ip 

GRID-No. l AMPE
RES=ICI --

GRID-No.2RMPERES =I~2 -----
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Typical Constant-Current Characteristics 
For Grid-No.2 Voltage = 1500 Volts 

FILAMENT VOLTS = 4.5 TO 4.75 
GRID-No.2 VOLTS • 1500 
PLATE AMPERES•Iy 

  GRID-No. I AMPERES •I CI — —
GRID-No.2RMPERES •I~2 -----
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Cavity Tuning Characteristics 

N 

2 

15 

IS 

h 
W 
Z 
V 
Z 

10 
J 
Z 

Z 

J 

~ 5 

U 

GftID~IVo.2~T0 PLNt~ 

~ee~o~w • ~~`ei 

ee~ ~ee~~i► `'! 

~~ 

~r 
_ ~ ~  „I 

D ~~ ~~ ~, ~ e~e~ ~ ee~~\ ee= 

400 800 1200 
FREQUENCY— Mc/s 

GRID-No. I 
,TERMINAL 

~cnrHODE—
FILAMENT 
TERMINAL 

2.000 ODL~ 
2.6pp I D .Z ~ 

Zo=13 
OHMS 

800 

92C5-13708 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

3.268 ODZy
4.906 I Dz y

Zo=23 
ONM.S_

1600 

92CS-13709 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 

DATA 5 

12-65  i 



4628 

Cavity Tuning Characteristics 
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Beam Power Tube 

CERMOLOX 17 kV, 40 Amperes Ruggedized 

Matrix Cathode Pulse Modulator Conduction Cooled 

ELECTRICAL 
Heater° , for Matrix-Type Oxide-Coated 

Unipotential Cathode: 

Voltage (ac or dc)   22 ± 2 V 

Current at 22 volts   12.6 A 

Minimum heating time   180 s 

Mu-Factor, grid No.2 to grid No.l   6 
MAXIMUM CSS RATINGS, Absolute-Maximum V°luas 
DC Plate Voltage   176 kV 
Instantaneous Peak Plate Voltage   226 kV 

(Pulse duration < 0.1 s) 
DC Peak Pulsed Grid-

No.2 Voltage   2000 V 

DC Grid No.l Voltage   -600 V 
Peak Positive-Pulse 

Grid No.l Voltage   150 V 
Peak Plate Current   40° A 
DC Plate Current   5 A 
Plate Dissipation (Average)   7.5 kW 

MECHANICAL 
Operating Position   Any 
Weight (Approx.)   5 lb (2.3 kg) 

THERMAL6

Terminal Temperature (All terminals)   250 max. °C 

Plate-Core 

Temperature   250 max. °C 

° See Electrical Considerations —Filament or Heater under 

RCA Transmitting Tube Operating Considerations given 
at front of this section. 

6 See dimensional outline for temperature measurement points. 

~ Keep all stippled regions clear. Do not allow contacts or 

circuit 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. 

~~~ 
Electronic 
Components 

DATA 
9-68 
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DIMENSIONAL 0l1TLINE 

PLATE TERMINAL 

GRID-No.2 TERMINAL 

GRID-No. l TERMINAL 

CATHODE-HEATER 
TERMINAL 

PLATE CORE 
TEMPERATURE 

MEASUREMENT POINT 

{~ E —►~ 

F 
HEATER TERMINAL 

TEMP. 
~ CERAMIC t ISEE FOOTNOTE(c1 • MEASUREMENT 

POINT 

92LM-1052VI 

DIMENSION INCHES MILLIMETERS 

A 6.175 Max. 156.85 Max. 

B Dia. 3.905 ± .015 99.19 ±.38 
C Dia. 3.305 ± .015 83.95 ± .38 

D Dia. 2.695 ± .015 68.45 ± .38 
E Dia. 1.973 ± .007 49.21 ± .18 

F Dia. 2.095 ± .015 53.21 ± .38 

G Dia. 3.201 ± ,001 81.305±.025 
H 0.590 ± .010 14.99 ± .25 

J 2.593 Min. 65.86 Min. 

K 4.470 ± .030 113.54 ± .76 

M 0.320 ± .020 8.13 ± .51 
N 0.630 ± .020 16.00 ± .51 

P 0.940 ± .020 23.88 ± .51 

~~U LJ 
Electronic 
Components 

DATA 



X631 
Beam Power Tube 

.~, 

,r"~e 

/"t 

~\ 

CERMOLOX 
Oxide-Coated Cathode 
Forced-Air Cooled 
Linear RF Power 

Amplifier 

Ruggedized 

80 Watts CW Power Output 

at 400 MHz 
40 Watts CW Power Output 

at 1215 MHz 

ELECTRICAL 

Heater for Matrix-Type, Oxide-Coated, 

Unipotential Cathode: 

Voltage (ac or dc)   26.5 '- 10% V 

Current at 26.5 volts   0.54 A 

Minimum heating time   60 s 

Mu-Factor, Grid No.2 to Grid No.l   18 

MAXIMUM CCS RATINGS, Absolute -Maximum Values 
Ilp to 1215 MHz 

DC Plate Voltage   1000 V 

DC Grid-No.2 Voltage   300 V 

DC Grid-No.l Voltage   —100 V 

DC Plate Current   200 mA 
Plate Dissipation   150 W 

MECHANICAL 

Operating Position   Any 
Weight (Approx.)   (0.06 kg) 2 oz 

THERMAL°

Terminal Temperature (Plate, 
grid No.2, grid No.l, cathode, 
and heater)   250 max. °C 

Plate-Core Temperature   250 max. ° C 

a See Dimensional Outlirae for temperature measurement points. 

b Keep all stippled regions clear. Do not allow contacts or 

circuit 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, NJ 07029. 

~ ~ -~]n Electronic 
~ r7ULJ Components 

DATA 
9-68 
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DIMENSIONAL OUTLINE 

RADIATOR 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

GRID-No.i 
TERMINAL 

X 

AXIAL PIN 

C 

D 

A 

P HEATER-CATHODE 
TERMINAL 

E -R HEATER TERMINAL 

o SEE FOOTNOTE (b) 
® CERAMIC 
• TEMPERATURE MEASURMENT 

POINT 

DI-
MEN-
SION INCHES MILLIMETERS 

A 2.270 Max. 57.66 Max. 

B Dia1.625±,015Ma~v 41.28±.38Mex. 

C 1.840 ± ,032 46.74 ± .81 

D 1.030 ± .030 26,16 ± .76 

E 0.750 ± .015 19.05 ± .38 

F b.030 Min. 0.76 Min. 

G 0.165 Min. 4.19 Min. 

H 0.120 Min. 3.05 Min. 

J 0.140 Min. 3.56 Min. 

K 0.600 Min. 15.24 Min. 

M 0.370 ± .020 9.40 ± .51 

N 0.095 Min. 2.14 Min. 

LJ U~L/ LJ 

92LM-2327V 

DI-
MEN-
SION INCHES MILLIMETERS 

P Dia. 0.480 Min. 12.19 Min. 

R Dia. 0.260 Max. 6.80 Max. 

S Dia. 1.085 Min. 27.56 Min. 

T Dia. 0.985 Min. 25.02 Min. 

U Dia. 0.735 Min. 18.67 Min. 

V 0.060 Min. 1.52 Min. 

W 0.090 Min. 2.29 Min. 

X 0.025 ±.025 0.64 ± .64 

Y 0.175 ± .015 4.45 ± .38 

Z 0.100 Min. 2.54 Min. 

AA 0.054 Min. 1.37 Min. 

AB Dia. 0.85 Max. 21.6 Max. 

Electronic 
Components 

DATA 



4632 
Beam Power Tube 

CERMOLOX 
Broadband UHF Operation Matrix Cathode 
2300 w CW Output at 890 MHz Forced-Air Cooled 

~., ELECTRICAL 
Heater: 
Type  Matrix Oxide Coated 

Unipotential Cathode 

Voltage   
j5.5 typ. V 

16.0 max. V 
/1 Current at 5.5 V   31 A 

Instantaneous Starting Current   90 max. A 
Minimum Heating Time   180 s 

Mu-factor (Grid No.2 to Grid No.l)   14 

MAXIMUM CCS RATINGS, Absolute-Maximum Volues 

~id~, 

~"~. 

DC Plate Voltage   7000 V 
DC Grid-No.2 Voltage   1000 V 
DC Grid-No.l Voltage   =250 V 
DC Plate Current   3 A 
Plate Dissipation   5000 W 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)   6 lb (2.7 kg) 

THERMAL°
Seal Temperatures (Plate, Grid No.2, 

Grid No.l Heater-Cathode, Heater)   250 max. ° C 
Plate Core Temperature   250 max. ° C 

See DimensionalOutline for temperature measurement points. 

b Keep all stippled regions clear. Do not allow contacts 

or circuit components to intrude into these annular regions. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to RCA 

Commercial Engineering, Harrison, NJ 07029. 

~~~ 
Electronic 
Components 

DATA 
9f8 
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DIMENSIONAL OUTLINE 

RADIATOR 

PLATE CORE TEMPERATURE 
MEASUREMENT POINT 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

GRID-No.i 
TERMINAL 

HEATER-CATHODE TERMINAL 
CONTACT SURFACE 

C (I 

D f- ~ 
E 

REFERENCE 
LINE 

HEATER-TERMINAL 

I ' ' SEE FOOTNOTE (b) 
CERAMIC 

• TEMPERATURE MEASUREMENT POINT 92LM-2522V 

DIMENSION INCHES MILLIMETERS 
A Dia. 4.57 Max. 116.1 Max. 
B Dia. 3.250 ±.015 82.55 ±.38 
C Dia. 3.028 ±.014 76.91 ±.35 
D Dia. 2.319 ±.012 58.90 ±.30 
E Dia. 1.850 ±.010 44.99 ±.25 
F Dia. 0.725 Max. 18.42 Max. 
G 4.70 Max. 119.4 Max. 
H 4.140 ±.050 105.2 ±1.2 
J 1.620 ±.040 41.15 ±1.0'1 
K 1.330 ±.030 33.78 ±.76 
M 0.200 ± .025 5.08 ± .63 
N 0.475 ±.030 12.07 ±.76 
p 1.945 ±.015 49.40 ±.38 

~~U L~ 
Electronic 
Components 

DATA 



4634 
Beam Power Tube 

■ CERMOLOX~ ■ 

■ Compact, Ruggedized ■ 

■ Hard Tube Modulator ■ 

~'~. General Data 

Electrical: 

Heater for Unipotential Cathode: 

,,"",~ 

7000 Volts Peak 

8.0 Amperes Peak 

Nanosecond Switching Time 

6.0 typ. V 

6.4 max. V 

Current @ 6.0 volts   7.6 A 

Minimum heating time   120 s 

Mu-Factorb   6.6 
(Grid No.1 to grid No.2) 

Directlnterelectrode Capacitances:° 

Grid No.t to plate  0.12 max. pF 

Grid No.1 to cathode   30 pF 

Plate to cathode   0.011 max. pF 

Grid No.1 to grid No.2   38 pF 

Grid No.2 to plate   5.3 pF 

Voltages IAC or DC)  

Mechanical: 

Operating Position   Any 

Maximum Overall Length  (69.1 mm) 2.72 in 

Greatest Diameter   (45.3 mm) 1.77 in 

~..~ Temperature IAII seals &plate core)   250 max. oC 

Weight (Approx.)   (0.17 kg) 6 * oz 

Terminal Connections   See Outline Drawing 

Pulse Modulator Serviced 

Maximum CCS Ratings, Absolute-Maximum Values: 

,,..~ Instantaneous Peak Plate 
Voltagee   7000 max. V 

(Pulse duration 0.1 s) 

DC Plate Voltage   5000 max. V 

DC Grid-N o.2 Voltage   1200 max. V 

DC Grid-N o.1 Voltage   —250 max. V 

~,~ Peak Positive Grid-No.t Voltage   150 max. V 

Peak Plate Currentf   8 max. A 

DC Plate Current   .500 max. A 

~~U LJ 
Electronic 
Components 

DATA 1 
sae 



4634 
Grid-No.2 Input (Average) 

Grid-N o.1 InputlAverage) 

Plate Dissipation (Averagelg 

Typical Operation: 

With rectangular wave shape pulses, duty factor of 0.05 and pulse 
duration of 2 microseconds. 

DC Plate Voltage   3000 V 

Instantaneous Peak Plate Voltage   7000 V 

DC Grid•No.2 Voltage   800 V 

OC Grid-No.t Voltage   —120 V 

Peak Positive Grid-No.i Voltage   25 V 

Peak Plate Current   8 A 

DC Plate Current   0.4 A 

DC Grid-No.2 Current   0.012 A 

DC Grid-No.t Current   0.050 A 

Load Resistance   225 S2 
Plate Dissipation (Average)   480 W 

Useful DC Power Output at Peak of Pulse   14,400 W 

a See V.A.3 of 10E-300. Heater voltage should be adjusted to the 
typical value initially, and then reduced to a lower value that will 
provide satisfactory performance. The life of the cathode can be 
conserved by adjusting to the lowest heater value that will give 
the desired performance. 

b For plate voltage = 500 V, grid-No.2 voltage = 350 V, and 
plate current = 0.24 A. 

c Measured with special shield adaptor. 

d See Section VC of 10E-300. 

20 max. W 

8 max. W 

600 max. W 

e An insulating fluid or pressurization may be required to prevent 
external tube arcing. The insulating fluid must be determined to 
be compatible with the tube for the particular application. 

f The value of peak plate current shown applies to duty factors up 
to 0.05; for higher duty factors, the peak plate current must be 
reduced as shown in the Peak Plate Current Rating Chart. 

9 Maximum plate dissipation is a function of the maximum plate 
input efficiency of the class of service, and the effectiveness of 
the cooling system. The value of maximum plate dissipation 
shown is a practical value which can be achieved. In all cases of 
operation, sufficient cooling must be provided to prevent the 

terminal and plate core temperatures from exceeding their maxi-
mum values. When longer life expectancy and more consistent 

performance are desirable, operation at reduced temperatures is 
recommended. 

~~U LJ 
Electronic 
Components 

DATA 1 
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Dimensional Outline 

NOTE 2 

i NOTE3 

GRIG No.1 
TERMINAL 

HEATER-CATHODE 
TERMINAL No. t 

PLATE 
TERMINAL ~ 

~~~~/, 

<<~'; ..M_LI_~~~~~~ 
~~_~~ 
I~,~ NEATER-CATHODE 
~~~ TERMINAL No.2 

HEATER 
TERMINAL --

GRIG No.l 
TERMINAL 

93LM-AIM 

Note 1: Dimension "H" is maintained over the distance "M" with 
a finish of better than 32 microns. 

Note 2: Ceramic. 

Note 3: Keep all stippled regions clear. 

•Dimensions are in inches unless otherwise stated. Metricequivalents 
in parentheses are given for information only and are based on 1 
inch = 25.4 mm. 

See next page for dimensions. 

~~~ 
Electronic 
Components 

DATA 2 
sae 



4634 
Dimensional Outline (Continued) 

Tabulated Dimensions" 
Dimension 

ADia. 0.660±.010 (16.76 ±.25) 

B Dia. 1.000± .070 (25.40 ± .25) 

C Dia. 1.300 ± .010 (33.02 ± .251 

D Dia. 1.600± .010 (40.64 ± .25) 

E Dia. 1.755± .010 (44.58 ± .251 

F 0.020 Ref. ( 0.51 Ref.) 

G 1.150 Max. (29.21 Max.l 

H Radius 1.130 Max. 128.70 Max.) 

J Dia. 1.300± ,002 (33.020± ,051) 

K Dia. 0.855 Max. (21.72 Max.) 

L Dia. 0.573 Max. (14.55 Max.) 

M 0.700 Min. (17.78 Min.) 

N 1.595 ± .035 (40.5 ± .91 

P 2.000 ± .045 f50.8 ± 1.1) 

R 2.400 Ref. 160.96 Ref.) 

S 2.72 Max. (69.1 Max.) 

T 0.575 ± .025 (14.61 ± .64) 

U 0.200 ± .020 ( 5.08 ± .51) 

V 0.400 ± .020 (10.16 ± .51) 
W 0.250 Ref. ( 6.35 Ref.) 

X 60o Ref. 
V 30o Ref. 
Z 15° Ref. 

~~U u 
Electronic 
Components 

DATA 2 
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Peak Plate Current Rating 
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Constant Current Characteristics 

100 

F 

i 
w -5• 

0 

-100 
co 

-I5 ~ 

250 

N. 

~~~~ 1.1 ■ _ ~~Yl~ 
~~~ _ 

~_'7Y.Y__C77tl7P_SG7P7G777_!__!_7C_77_7__[_]C_ 

~r = e.o v 
~ 2 = eoo v 
B 

101 = 70 A :: 
cl ---
42 ---

FYI\•rf~Nl.■\~~I~
■ 
~~~r 
~~L~C . r~~~NO~~~N~NN~N~~  ~~~ 
~n~oNaNUNNN~NN~~iCTi~iNN 
~rr~C_ ~~8~\~~Y 

Ie = 15.0 A 

~~\ter 
~~~n~~~ 

■ 
~N~~~■~■~N~iiVl
 iwu~u~~ 

~~~\C 

GNU  ~ 

i l~~:~~.~~~~i
N ~i 

a:.= 

i 

■.--
_.■■.■..■N■.■■=■_

ii~N ~~—~ iiil~i 

 ~~~ ■ ~~iii~~N~~~~~~i\~ 

~~~ ~\~~~ ii 
 =ii=i~iii= 

=iii 

 =iii 
= i 

1000 IS00 2000 

PLATE VOLTAGE —VOLTS 

2500 3000 

92LM- 2374 

LJ U~JLJ LJ 

Electronic 
Components 

DATA 3 



4635 
Beam Power Tube 

CERMOLOX 
High Gain RF 

Power Amplifier 
Matrix Cathode 
Foreed-Air Cooled 

2500 Watts Carrier 
Output at 400 MHz 

10 kW PEP 
16 d6 Gain 

ELECTRICAL 
Heater: 

Type   Matrix-Type Oxide Coated 
Unipotential Cathode 

Voltage (ac or dc)   22 ± 2 V 
Current at 22 volts   12.6 A 
Minimum heating time   180 s 

Mu-Factor (Grid No.2 to Grid No.l)   20 

MAXIMUM CCS RATINGS, Absolute-Maximum V°luas: 
Up to 500 MHz 

DC Plate Voltage   7000 V 
DC Grid-No.2 Voltage   1200 V 
DC Plate Current   2.0 A 
Plate Dissipation   10 kW 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)   12 Ib (5.4 kg) 

THERMAL°
Terminal Temperature (Plate, 

heatercathode, and heater)   250 max. °C 
Grid No.2 and Grid No.l  200 max• °C 
Plate-Core Temperature   250 max. °C 

° See Dimerssion¢IOutline for temperature measurement points. 

b Keep all stippled regions clear. In general do not allow 

contacts to intrude into these annular regions. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to RCA 

Commercial Engineering, Harrison, NJ 07029• 

~~U LJ 
Electronic 
Components 

DATA 
9-69 



4635 

DIMENSIONAL OUTLINE 
RADIATOR 

PLATE CORE 
TEMPERATURE 

MEASUREMENT POINT 

\~`~~~\n\1111/////%//
PLATE 

TERMINAL 

GRID-No.2 ~~. 
TERMINAL , 

GRID-No.l 
TERMINAL 

CATHODE-HEATER 
TERMINAL 

HEATER TERMINAL 
O. D. 

(~~ SEE FOOTNOTE (b) 
CERAMIC 

• TEMPERATURE MEASURMENT 
POINT 

B 

45 HOLES 
R DIA. 

D  M 

E 

HEATER 
TERMINAL 

I.D. 

45 HOLES R DIA. 

K

l 
t , 

  P~ 

REFERENCE 
LINE 

92LM-2497V 

DIMENSION INCHES MILLIMETERS 

A Dia. 6.130 ±.040 55.70 ±1.02 
B Dia. 4.190 ±.020 106.43 ±.51 

C Dia. 3.915 ±.015 99.44 ±.38 
D Dia. 3.315 ±.015 84.20 ±.38 
E Dia. 2.700 ±.020 68.58 ±.51 
F Dia. 2.100 ±.015 53.34 ±.38 
G Dia. 1.975 ±.010 50.17 ±.25 
H 6.500 Max. 165.1 Max. 
J 2.650 ±.025 67.31 ±.64 
K 1.625 ±.025 41.28 ±.64 
M 0.340 ± .030 8.64 ± . 76 
N 0.660 ±.038. 6.76 ±.97 
p 1.000 ± .030 25.40 ± .76 
R Dia. 0.089 Nom. 2.26 Nom. 

~~U LJ 
Electronic 
Components 



4636
Beam Power Tube 

Matrix-type Unipotential Cathode 
Liquid Cooled 410 Watts PEP Output 
UHF Grid-Drive Operation at 30 MHz 

300 Watts UHF TV Output at 890 MHz 
Distributed Amplifier Service to 500 MHz 

ELECTRICAL 
Heater, Unipotential Matrix Type: 

Voltage (ac or dc)   6.3 V 

Current at 6.3 volts  3.5 A 

Minimum heating time   60 s 

Mu-F actor, (grid No.2 to grid No.l)  12 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)   8 oz (0.23 kg) 

THERMAL 
Terminal Temperature   250 max. ° C 
Cathode-Heater Flange   125 max. °C 
Plate Seal Temperature   250 max. °C 
See Dimension¢tOutlinefor Temperature Measurement Points 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 
DC Plate Voltage   2200 V 
DC Grid No.2 Voltage   400 V 
DC Grid No.l Voltage   —100 V 
DC Plate Current (Class A Service)   600 mA 

Plate Dissipation   1000 W' 

a Keep all stippled regions clear. Do not allow contacts 

or circuit components to intrude upon these regions. 

Detailed performance and application information is avail-

able through your RCA Sales Office Distributor, or by writing 

to RCA Commercial Engineering, Harrison, NJ 07029• 

~~U u 
Electronic 
Components 

DATA 1 
9-68 
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DIMENSIONAL OUTLINE (Front View) 
K ~  '~}'  ~ + "~  Y 

f 

COOLANT LINES 

PLATE TERMINAL 

ANODE CORE 
TEMPERATURE 

MEASURED HERE 

CATHODE FLANGE 
TEMPERATURE 

", / / MEASURED HERE 

CATHODE 
HEATER 

TERMINAL 

~ u--~U I  l R MESH RING 
/~ -- ~ J 

FLARED CATHODE HEATER 
FLANGE ~ T CYLINDER TERMINAL 

SEE FOOTNOTE a) 

DIMENSIONAL OUTLINE (Top View) 

AJ ~ 

A K I. D. 

2 No.6-32 STUDS )

AM 

92LM-2512V 

AKI.D. 

AN 

AN 

COOLANT OUTLET
COOLANT INLET 

92L5-251~V 

LJ U~JL/ LJ 

Electronic 
Components 

DATA 1 
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_ DIMENSIONAL OUTLINE (Bottom View) 

AH ~ 
__._ 

BAH 

— AG 

INSULATING I~AP
MATERIAL 

AC 
(4 RECESSES) 

AA 
(I PIN) 

AB 
(I PIN) 
AE 
(4 HOLES) 

AD DIA. 
AF 
(3 PINS) 

92LS-2518V 

DIMENSION INCHES MILLIME'1 ERS 

A 3.330 Max. 84.6 Max. 

B Dia. 2.262 Max. 57.45 Max. 

C 1.745 ± .025 44.32 ± .64 

D 1.130 ± .010 28.70 ± .25 

E Dia. 1.625 ± .015 4.128 ± .38 

F 0.437 ± .010 1.11 ± .25 

G 0.875 Min. 22.23 Min. 

g 0.560 ± .020 14.22 ± .51 

J 0.220 ± .020 5.59 ± .51 

K Dia. 0.375 Nom. 9.53 Nom. 

M Dia. 0.375 Nom. 9.53 Nom. 

N 0.022 + 007 
0.56 + :O$ 

p 0.058 _ ,008 1.47 _ .~ 

R Dia. 1.425 ± .010 36.20 ± .25 

S 0.200 Max. 5.08 Max. 

T Dia. 0.500 ± .010 12.70 ± .25 

U Dia. 0.400 Min. 10.16 Min. 

V 0.250 Min. 6.35 Min. 

~~U U 
Electronic 
Components 

DATA 2 
9-68 



4636 

DIMENSION INCHES MILLIMETERS 

W 0.425 Max. 10.80 Max. 

X 0.337 + ;017 8'56 ± .43 
Y 0.380 ± .020 9.65 ± .51 

Z 0.060 Max. 1.12 Max. 
AA Dia. 0.081 ± .002 2.06 ± .05 

AB Dia. 0.081 ± .002 2.06 ± .05 

AC Dia. 0.245 Min. 6.22 Min. 

AD Dia. 2.000 ±..010 50.8 ± .25 

AE Dia. 0.175 ± .005 4.45 ± .13 

AF Dia. 0.126 ± .002 3.20 ± .05 

AG 0.868 + ;018 
22.05 ± ,46 

AH 45°  ± 5' —

AJ 900 + 30 _ 

AK 0.378 ± .003 9.60 ± .OS 

AM 0.171 ±,010 4.34 ± .25 

AN 0.562 ± .010 14.27 ± .25 

AP 0.950 ± .011 24.13 ± .28 

~~u LJ 
Electronic DATA 2 
Components 



4637 

Beam Power Tube 
CERMOLOX 

RF Power Amplifier and Oscillator to 1215 MHz 
Matrix•Type Cathode 340 Watts CW Power Output 
105 Watts CW Power at 400 MHz 

Output at 1215 MHz Conduction Cooled 

ELECTRICAL 
Heater for Matrix-Type Oxide-Coated 

Unipotential Cathode: 
Voltage (ac or dc) 6.3 V 
Current at 6.3 volts   3.2 A 
Minimum heating time   60 s 

Mu-Factor, Grid No.2 to Grid No.l   18 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 
Up to 1215 MHz 

DC Plate Voltage   2500 V 
DC Grid-No.2 Voltage   400 V 
DC Grid-No.l Voltage   —200 V 
DC Plate Current   250 mA 
Plate Dissipation   300 W 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)   4 oz (0.1 kg) 

THERMAL 

Terminal Temperature (Plate, 
grid No.2, grid No.l, cathode 
and heater)   250 max. ° C 

Plate-Core Temperature   250 max. ° C 

o See Dimensional Outline for Temperature Measurement 
Points. 

b Keep all stippled regions clear. Do not allow contacts or 
circuit components to protrude into these annular regions. 

Detailed performance and application information is avail-
able through your RCA Sales Office, Distributor, or write to 
RCA Commercial Engineering, Harrison, NJ 07029• 

~~U LJ 
Electronic 
Components 

DATA 
9~8 
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DIMENSIONAL OUTLINE 

CONDUCTION COOLING 

PLATE TERMINAL 

GRID-No.2 TERMINAL( 

GRlD-No. I TERMINAL 

F 
V-

HEATER TERMINAL/

SEE FOOTNOTE(bl 
• TEMPERATURE 
MEASUREMENT POINT ~ 

~-E 

~- W 

PLATE CORE 
TEMPERATURE 
MEASUREMENT 

POINT 

A 

HEATER-CATHODE 
TERMINAL CONTACT 

SURFACE 

® CERAMIC 

92LM-2324V 

DI- 
MEN- 
SION INCHES MILLIMETERS 

DI-
MEN-
SION INCHES MILLAETERS 

A 2.650 ±,090 

z
a
x

m
F

~
>

3
x

a
~

N
 

R
 

~
 

ti 
N
 

F
 
C
~
~
 

G
 

C
 
C
 
C
 

t~J 
{N~ 

O
 

tD
 

PO
 

^ 
n 

yTa. 
m

 
N

 

ID
 

N
 

~
 

~
 

~
 

ti 
~

 
_C7 

~
 

~
 

m
 

0.140 Min. 3.56 Min. 

B Dia. 1.085 Mia. 0.120 Min. 3.05 Min. 

C Dia. 0.985 Min. 0.095 Mia. 2.41 Min. 
D Die. 0.735 Min. 0.175 ± .015 4.45 ± .38 

E Die. 0.260 Mex. 0.370 ±.02D 9.40 ± .51 

F Die. 0.480 Min. 0.025 ± .025 0.64 ± ,64 

G Die. 0.990 ± ,005 0.054 Min. 1.37 Min. 

H 1.355 Min. 0.070 Max. 1.78 Max. 

J 0.165 Min. 0.100 Min. 2.54 Min. 

K 0.600 Min. 0.060 Min. 13.24 Min. 

M 1,230 ± .030 0.090 Min. 22.86 Min. 
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4638 
Beam Power Tube 

CERMOLOX 
Ruggedized 
Pulse Modulator 

Matrix Cathode 

13 kV, 20 Amperes 
Conduction Cooled 

ELECTRICAL 

Heater: 

Type Matrix Oxide-Coated Unipotential Cathode 

Voltage (ac or dc) 

Current at 5.5 volts  

Minimum heating time  

Mu-Factor, Grid No.2 to Grid No.l 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC Plate Voltage   13 kV 

Instantaneous Peak Plate Voltage   20 kV 
(pulse duration < 0.1 s) 

DC Grid-No.2 Voltage   1000 V 

DC Grid-No.l Voltage   -300 V 

Peak Positive Pulse 
Grid-No.l Voltage   100 V 

Peak Plate Current   30 A 

DC Plate Current   1.5 A 
Plate Dissipation (Average)   1.5 kW 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)  2 lb (0.91 kg) 

THERMAL 

Terminal Temperature 
(Plate, grid No.2 
grid No.l, cathode and heater)   250 max. °C 

Plate-Seal Temperature   250 max. °C 

f 5.5 typ. V 

16.0 max. V 

17.3 A 

180 s 

17 

° See Dimensional Outline for temperature measurementpointa. 
b Keep all stippled clear. Do not allow contacts or circuit 

components to protrude into these annular volumes. 

Detailed performance and application information is avail-

able through your RCA Salsa Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, NJ 07029. 
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4638 

DIMENSIONAL OUTLINE 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

GRID-No.l 
TERMINAL 

HEATER-CATHODE 
TERMINAL 

~E 
P 

l:'+ 9 SEE FOOTNOTE (b) 
CERAMIC 

• TEMPERATURE MEASUREMENT 
POINT 

HEATER TERMINAL 

92LM— 2509V 

DIMENSION INCHES '~SILLIMETERS 

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. 2.266 ±.001 57.56 ±.03 
G 0.725 Min. 18.42 Min. 
H 2.780 ± .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 ±.76 
P Dia. 0.755 ±.010 19.18 ±.25 
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4647, 4648 
RF Power Amplifier Tetrodes 

''` ■ CW Ouput up to 250 kW (4647►, 500 kW (4648) 
■ Pulsed Output up tc: 500 kW peak (4647) 

1000 kW peak (4648) 
■ Full Input to 1000 MHz (Each Type) 
■ Power Gain up to 28 d6 (Each Type) 

General Data 
Electrical: 

Type 4647 4648 
Filaments 

Type   Multistrand Thoriated Tungsten 

Current, do operating,   Typ. 840 1600 A 

Max. ~ 860 1640 A 
Starting Current (Must never exceed ~ 
even momentarily)   Max. 1000 2000 A 

Voltage at 840 A   Typ. 3.7 3.7 V 

Minimum Heating Time to Reach 
Operating Voltage 60 60 s 

Minimum Heating Time at Operating 
Voltage Before Applying Plate Voltage  60 60 s 

Mu-Factor (grid No.2 to grid No.1)  9 9 

Direct Interelectrode Capacitances: 

Grid No.1 to plate  0.3 0.6 pF 

Grid No.1 to grid No.2 and cathode  680 1200 pF 

Plate to cathode and grid No.2  85 85 pF 

Grid No.2 to cathode  130 140 pF 

Grid No.2 to grid No.t  425 775 pF 

Grid No.1 to cathode  255 425 pF 

Mechanical IEach Type) 

Operating Attitude   Tube axis vertical, either end up 

Overall Length, Maximum   (470 mml 18.5 in 

Maximum Diameter   1296 mm) 11.65 in 

Terminal Connections   See Dimensional Outline 

Weight (approx.) Uncrated   (34.0 kg) 75 Ib 

Crated   1122.5 kg) 270 tb 
Thermal (Each Type) 

Maximum Ceramic-Insulator Temperature   150 °C 

Maximum Metal-Surface Temperature   100 oC 

~~L-J LJ 
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4647, 4648 
Minimum Storage Temperatureb   —65 oC 

Maximum External Gas Pressures 60 psi 
Absolute  

4.2 kg/cm2
Cooling: 

It is important that the temperature of the individual parts of the 
tube not exceed the value specified. 

Air Cooling 

In general, forced-air cooling of the ceramic insulators and the 
adjacent contact areas may be required if the tube is used in a 
confined space without free circulation of air. Under such con-
ditions, provision should be made for blowing an adequate quan-
tity of air across the ceramic insulators and adjacent terminal 
areas to limit their maximum temperature to the value specified. 
Interlocking of the air flow with all power supplies is recom-
mended to prevent tube damage in case of failure of adequate air 
flow. 

Liquid Cooling:d 

Liquid cooling of the filament, filament ground, grid No.1, grid 
No.2, and plate is required. When the environmental temperature 
permits, the coolant may be water; the use of distilled water or 
filtered deionized water is essential. The liquid flow must start 
before application of any voltages and preferably should continue 
for several seconds after removal of all voltages. Interlocking of 
the liquid flow through each of the cooled elements with all 
power supplies is recommended to prevent tube damage in case 
of failure of adequate liquid flow. 

Liquid Pressure at any inlet, 
Maximum Gauge   1001bs/in2 (7.0 kg/cm2 1 

Resistivity of water @ 25o C, 
Minimum   1.0 megohm-cm 

Water Temperature from any outlet, 
Maximum   70 oC 

Pulsed RF Amplifierf 
For frequencies up to 100 MHz and a maximum "ON" timeg of 
2500µs in any 40,000-microsecond interval 

Maximum Ratings, Absolute-Maximum Values: 

4647 4648 

Peak Positive-Pulse Plate Voltageh  32 32 max, kV 

Peak Positive-Pulse Grid-No.2 Voltagel.k . . 1500 1500 max. V 

DC or Peak Negative-Pulse 
Grid-No.t Voltage   400 400 max. V 

Peak Plate Current   28 55 max. A 

Peak Grid-No.2 Current   2.0 4.0 max. A 

Peak Rectified Grid-No.t Current   2.5 5.0 max. A 

DC Plate Current   1.7 3.4 max. A 

~~u u 
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4647, 4648 
4647 4648 

DC Grid-No.2 Current   120 250 max. mA 

DC Grid-No.1 Current   150 310 max. mA 

Plate Dissipationm 

(Average)   20 40 max. kW 

Typical Plate-Pulsed Operation: 

In Class 8 service at 425 kHz with a rectangular waveshape pulse at a 
duty factor9 of 0.06 and a pulse duration9 of 2000 microseconds. 

4647 4648 
Peak Positive-Pulse Plate Voltageh   30 30 kV 

Peak Positive-Pulse Grid-No.2 Voltagel  1400 1400 V 

Peak Negative-Pulse Grid-No.1 Voltagen 225 225 V 

Peak Plate Current   25 50 A 

Peak Grid-No.2 Current   1.3 2.5 A 

Peak Rectified Grid-No.1 Current   2.5 5.0 A 

DC Plate Current   1.5 3.0 A 

DC Grid-No.2 Current   80 150 mA 

DC Grid-No.1 Current   150 300 mA 

Peak Driver Power Output (approx.l 750 1500 W 

Output Circuit Efficiency (approx.)   95 95 

Useful Peak Power Output   500 1000 kW 

RF Power Amplifierf — Class C Telegraphy and 
RF Power Amplifierf — Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: Up to 100 MHz 

4647 4648 

DC Plate Voltage   22 22 max. kV 

,., DC Grid-No.2 Voltage   1400 1400 max. V 

DC Grid-No.1 Voltage   —400 —400 max. V 

DC Plate Current  23 45 max. A 

Plate Dissipationm   125 250 max. kW 

Grid-No.2 Dissipationm   1.8 3.5 max. kW 

,,..~ Grid-No.t Dissipationm   1.5 3.0 max. kW 

Typical CCS Operation: At 425 kHz 
4647 4648 

DC Plate Voltage   20 20 kV 

DC Grid-No.2 Voltage   1200 1200 V 

DC Grid-No.1 Voltage   _225 _225 V 

'~ Peak RF Grid-No.1 Voltage   2g5 285 V 

DC Plate Current  19 38 A 

~~U U 
Electronic 
Components 

DATA 2 

1oa1 



4647, 4648 
4647 4648 

DC Grid-N o.2 Current 0  8 1.3 A 

DC Grid-N o.1 Current 1  8 3.5 A 

Driver Power (approx.)   500 1000 W `—' 

Circuit Efficiency (approx.l   95 95 

Useful Power Output (approx.)   250 500 kW 

Plate-Modulated RF Power Amplifierf — Class C Telephony 

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

Maximum CCS Ratings, Absolute•Maximum Values: Up to 100 MHz 

4647 4648 

DC Plate Voltage  16 16 max, kV 

DC Grid-No.2 Voltage  1100 1100 max. V 

DC Grid-No.1 Voltage  —400 —400 max. V 

DC Plate Current  13 25 max. A 

Plate Dissipationm 75 150 max. kW 

Grid-No.2 Dissipationm  1.3 2.5 max. kW 

Grid-No.1 Dissipationm  1.3 2.5 max. kW 

Typical Operation 
At 425 kHz 

4647 4648 

DC Plate Voltage  14 14 kV 

DC Grid-No.2 Voltage  1000 1000 V 

DC Grid-No.t Voltage  —250 —250 V 

Peak RF Grid-No.1 Voltage  280 280 V 

DC Plate Current 11 22 A 

DC Grid-N o.2 Current  .700 1.3 A 

DC Grid-No.1 Current  1.3 2.5 A 

Driver Power Output (approx.)  375 750 W 

Output-Circuit Efficiency lapprox.)  95 95 

Useful Power Output (approx.)  100 200 kW 

a The filament, when operated near its maximum current is capable 
of providing emission in excess of service requirements for which 
the tube is rated. To extend the filament life, it is recommended 
that the filament current be reduced to a value that will give ade-
quate but not excessive emission. Far accurate measurement it is 
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4647, 4648 
essential that the filament voltage be measured at the respective 
coolant terminals on the tube side of the coupling thread. 

~ b The tube coolant ducts must be free of water before storage or 
shipment of the tube to prevent damage from freezing. 

c The external gas pressure is related to the output cavity pressuri-
zation required to prevent corona or external arc-over. 

d For additional information on liquid cooling see Section IV of 

~ the "Application Guide for RCA Power Tubes" ICE-279A. 

e Measured directly across cooled element for the indicated typical 
flow. 

f See RCA Transmitting Tube Operating Considerations~CLASSES 

~, OF SERVICE given at front of this section. 

9 Refer to ICE-279A for definitions. 

h The magnitude of any spike on the plate voltage pulse should not 
exceed the peak value of the plate voltage pulse 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" 
time. The output circuit may require pressurization to prevent 
corona or external arc-over at the ceramic insulator. 

1 The magnitude of any spike on the grid-No.2 voltage pulse 
should not exceed the peak value of the grid-No.2 voltage pulse 
by more than 250 volts, and the duration of any spike when 
measured at the peak-value level should not exceed 10% of the 
maximum "ON" time. 

k A negative do voltage of 300 volts maximum may be applied to 
r1 grid No.2 to prevent any tube conduction between pulses. 

m Determined by calorimeter measurements. Power specified in-
cludes intercepted power radiated from the filaments. 

n The grid-No.1 voltage may be a combination of fixed and self 
bias obtained from a series grid resistor. 

^+ Handling (Each Type) 

General information for handling RCA large power tubes 

is given in Section I I -D of RCA's "Application Guide for 

RCA Power Tubes", ICE-279A. During shipment the tube 

is suspended by springs in a crate. An AJ2195 Lifting 

"'1 Adaptor, featuring a 1.0-inch I.D. eyebolt, must be attached 

to the tube before removing it from the shipping crate. The 
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4647, 4648 
use of a hoist capable of lifting a weight of 100 Ibs is recom-
mended for the uncrating operation. 

Uncrating Instructions (Each Type) 
The following is the recommended procedure for removing 
this tube from its shipping crate. 

1. Cut the two metal bands which close the crate. Remove 
the two "ball" seals. Disengage the two hasps and re-
move the crate lid. 

2. Open the two drop flaps on the sides of the crate. 

3. Cut the wires threaded through the four wing nuts that 
secure the wooden mounting plate for the tube to the 
spring supported frame. Unscrew and remove the wing 
nuts and washers. Save the wing nuts and washers for 
Step 8. 

4. Cut open the top of plastic bag enclosing the tube. At-
tach the AJ2195 Lifting Adaptor to the ground surface 

ring surrounding the grid-No.1 terminal using four 10-32 
bolts. 

5. Connect a hoist to the eyebolt of the lifting fixture. Raise 
the tube and wooden mounting plate from the crate. 

6; Remove the wooden mounting plate from the tube by 
cutting and removing the safety wire and then un-
screwing the four cap screws. Do not drop the wooden 
mounting plate. 

7. Remove the plastic bag from the tube. 

8. Reattach the wooden mounting plate to the spring sup-

ported frame using the washers and wing nuts from 
Step 3. Replace the crate lid. Retain the crate for future 
tube shipment or storage. 

Tube Mounting (Each Type) 

It is recommended that the tube be mounted with the axis 
vertical and either end up. In either case, support the weight 
of the tube on or by the indicated mounting surface shown 
on the tube outline drawing. Eight equally spaced 1/4-28 
tapped holes on a 9.25-inch (23.5 mm) dia. bolt circle are 
provided in this surface for securing the tube in place. 

~. 
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4647, 4648 
If the tube is to be mounted with the input end up, the tube 
may be placed directly into the operating position with the 

,~ hoist setup of Step 7 of the Uncrating Instructions. After 
mounting, the AJ2195 Lifting Adaptor should be removed 
from the tube and stored for future use. 

If the tube is to be mounted with the output end up special 

~ care must be taken when turning it around. The recom-
mended procedure is as follows: 

1. Lift tube using the Lifting Adaptor AJ2195. 

2. Attach a 15-inch diameter mounting plate to the tube 
mounting surface. This plate shall have two eye-bolts 
180o apart in a horizontal plane. Use all eight mounting 
holes. See accompanying Mounting Plate and Lifting Rec-
ommenda tfon. 

3. Set tube down resting on mounting plate. 

4. Remove the Lifting Adaptor AJ2195. 

5. Lift tube using the eye-bolts on the mounting plate. It is 
important that the tube be held steady while being 
raised. 

6. Carefully turn tube end for end. 

7. Set tube down on stand so that it will be suspended 
from the mounting plate. 

~ Cooling Considerations (Each Type) 
Consult Section IV of 10E-279A for general recommen-
dations on liquid cooling. 

The weight of the coolant hoses must be externally wp-

--~, ported to insure against applying excessive mechanical stress 
to the tube. 

Anode Coolant Separator (Each Type) 

The AJ2196 Plate Coolant Separator was designed as an 
~. accesory for this tube and must be ordered as a separate 

item. Unless ordered, the tube will be delivered without a 
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4647, 4648 
water separator. The coolant separator shall be installed in 
accordance with the following procedure. 

1. Visually inspect the coolant separator and tube anode 
water cavity to assure that they are clean and free of 

particles. Caution: Do not clean the anode coolant fins 
mechanically. 

2. Place a clean, lubricant-free "O" ring (uniform size No. 

237) in the moat on the anode flange. 

3. Carefully insert the AJ2196 Plate Coolant Separator into 
the anode cavity so as not to damage the anode coolant 
fins along the side of the anode cavity. Note: No force is 
required to insert the separator. After the coolant sEp-
arator has been completely inserted rotate it, if neces-
sary, to line up the clearance holes in the separator with 
the tapped holes in the anode flange. 

4. Secure the separator in place with eight 1/4-20 NC x 5/8-
inch long stainless steel, binding-head screws. 

Coolant Course Inspection (Each Type) 
Please consult Section IV-D of 10E-279A for instructions on 

"Inspection of Coolant Courses" and Section IV-E for in-

structions on "Cleaning Coolant Courses." Attention is 
directed especially to the anode coolant fins which are soft 
and easily damaged. Do not attempt to clean these fins by 
mechanical methods. 

Electrical Considerations (Each Type) 
Please consult 10E-279A. Attention is directed to Section 
III-B for the design of electrical connections and to Section 
VI for general electrical considerations. 

Electrical requirements unique to this tube include the fol-

lowing items: 

A. Filament 
A do filament supply is required. Filament excitation 
with an ac supply may generate mechanical resonances 
in the cathode structure. 

The do electrical filament connections must be made as 
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4647, 4648 
follows: the positive lead is connected to the filament ter-

minal and coolant connection on the input end of the 
--~ tube using the AJ2198 connector. The negative lead is 

connected to thedc filament ground terminal on the out-
put end of the tube using all eight 1/4-28 tapped holes. 

6. RF Driver 
The value of drive power given under typical operation 
represents the approximate drive power required at the 
specified operating frequency. The driver stage should be 
designed to provide an excess of power over that indicated 
to take care of variations in line voltage and initial tube 
characteristics, changes in components, and tube charac-
teristics during life, and transmission line mismatches. 

The input impedance of this tube may vary over a con-
siderable range. The exact range is a function of the grid 

bias and input rf voltage swing. In instances where the 

input rf voltage swing exceeds the bias level, the input 

impedance of the tube will decrease considerably. This 
change in input drive impedance may limit the input 
drive voltage unless the circuit designer utilizes a low im-
pedance bias supply and driver circuit. The R F input cir-
cuit should be connected between the RF-Grid-No.1 ter-

minal and the RF Input Cathode Terminal. Caution: The 
RF Input Cathode terminal is at filament potential and 
must never be connected directly to the Grid-No.1 ter-
minal or ground. For drive circuit recommendations, 
please consult your RCA representative or RCA Large 
Power Tube Application Engineering, Lancaster, PA 
17604. 

~ C. Control Grid and Screen Grid 
Due to power radiation from the filament and secondary 
electron emission, the control and screen grid power dis-
sipation will be higher than that indicated by the voltage-
current product for each grid. The actual dissipations 

„~ must be measured calorimetrically by measuring the 
electrode inlet and outlet water temperatures and the 
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4647, 4648 
coolant flow. For temperatures measured in oC and for 
water flow in GPM, the dissipation may be calculated 
using the equation: 

Power Dissipation in kW = 0.264 (GPM) (Tout — Tin) 

X-Radiation Warning 
X-radiation may be produced when operating this 
tube. For each installation, the X-radiation must be 
checked and shields provided if the radiation level 
exceeds safe limits. 

Protection Circuitry (Each Type) 

Protection circuits serve athree-fold purpose; safety of per-

sonnel; protection for the tube in the event of abnormal cir-

cuit operation; and protection of the tube circuits in the 
event of abnormal tube operation. 

Large power tubes require protective devices to insure 
against high voltage shocks, rf radiation, loss of coolant 
flow, inadequate warm-up, etc. A full treatment of pro-
tective requirements is covered in Section VI.B of the "Ap-
plication Guide for RCA Power Tubes" 10E-279. 

Filament, Grid No. 1 and Grid No. 2 (Type 4647) 
Flow and Pressure Drop Characteristics for Water 

Coolant Course 

Flow Max. Press. 
Dlff. for typ. 
HoweAbs. min. Typ. flow 

gpm cc/s gpm cc/s psi kg/cmZ 

Filament 1.5 95 2.0 126 15 1.05 

Filament Ground 1.5 95 2.0 126 15 1.05 

Grid No.1 1.5 95 2.0 126 17 1.19 

Grid No.2 1.5 95 2.0 126 15 1.05 
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4647, 4648 
Filament, Grid No. 1 and Grid No. 2 (Type 4648) 
Flow and Pressure Drop Characteristics for Water 

~"~ 

Coolant Course 

Flow Max. Press. 
Diff. for typ. 
flowsAbs. Typ. flow 

gpm cc/s gpm cc/s psi kg/cm2

Filament 2.0 126 2.5 158 20 1.40 

Filament Ground 2.0 126 2.5 158 20 1.40 

Grid No.1 2.0 126 2.5 158 23 1.61 

Grid No.2 2.0 126 2.5 158 20 1.40 

.—•. 
MOUNTING PLATE AND LIFTING RECOMMENDATION 
(Each Type) 

,"'~ 

MINIMUM 
CLEARANCE 

15 1]011 

DIAMETER 
15 1 ]811 

I.D. 6.00 
1160.01 

MOUNTING $UREACE L 
o.D. loeo inaRi 

181 MOUNTING NOLES 
CLEAR 111" BOLT 
EQUALLY $RACED ON 
9.]5 12151 DIA, 

TWO 
EYEBOLTS 

92 L5-3854 

Basic dimensions in inches. Parenthetical dimensions in mm for 
reference. 
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4647, 4648 
LIFTING ADAPTER AJ2195 (Each Type) 

92LS -2P3BRI 

Tabulated Dimensions' 

Dimension Inches Millimeters 

A Dia. 0.88 Min. 22.3 Min. 

8 5.0 Max. 127 Max. 

*Basic dimensions are in inches. Metric dimensions are derived 

from the basic inch dimension (1 inch = 25.4 mm) 

~~U U 
Electronic 
Components 

DATA 6 



4647, 4648 
PLATE COOLANT SEPARATOR AJ2196 (Each Type) 

181 HOLES 
FOR SUPPLIED 
MOUNTING SCREWS 

HANSON FITTING 
No. LL8~T36 

Tabulated Dimensions* 

Dimension Incl.es 

D 

92LS3855 

Millimeters 

A 10.95 Max. 278.1 Max. 

B 0.35 ± .02 8.89 ± ,51 

C Dia. 5.20± .01 32.08± .25 

D 5.5 Max. 139 Max. 

E 2.60±.20 66.1±5.1 

*Basic dimensions are in inches. Metric dimensions are derived 

from the basic inch dimension (1 inch = 25.4 mml. 
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4647, 4648 

COOLANT CONNECTOR AJ2197 (Each Type) 

TWO HOLES (NOTE 11 
~' "O'" RING MOATS 

THREADED FOR 
7 1/6" 16 UN 
CLASS 28 

KNURLED SLEEVE ---

Tabulated Dimensions* 

Dimension 

A 
B Dia. 
C Dia. 
D 

E 

F 

G 

C ~. 

SECTION AA' 

TWO "O" RING GASKETS 
3/8" I.D., 1.2" O.D. 
STANDARD SIZE 012 

_1 ~ T 

T 

L E 

G 

9253853 

Inches Millimeters 

0.53 13.5 
1.50 38.1 
1.15 29.2 
0.38 9.6 

0.12 3.0 

0.69 17.5 
3.32 Min. 84.3 Min. 

Note 7— "O" Ring Moat has an OD of 0.485" (72.32 mm) and a 

depth of 0.05" 11.3 mm) 

*Basic dimensions are in inches. Metric dimensions are derived 

from the basic inch dimension 11 inch = 25.4 mml. 
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4647, 4648 
FILAMENT ELECTRICAL AND COOLANT CONNECTOR AJ2198 
(Each Type) 

~\ 

~~ 

R ~- g ~y 

~\ 
~`~/ ~J~ 

-~j 131 HOLES 
C DIAMETER 

D 

E 

TWO "O" RING 
,l^ n GASKETS STD. SIZE 

072 

F~ 

121 HOLES (NOTE 11 

~ Gam— 

THREADED FOR 
I 

1 1;A'- 16 UC 
CLASS 26 

\~H 

I +~ J—L _ 
I

T
1 

KNURLED SLEEVE (
K 

n T T 
~1 

1 

I 
N 

P 

5.16"O D. COPPER TUBING 92L5 3852 

Tabulated Dimensions'" secTloN AA 

Dimension Inches Millimeters 

A 3.75 95.3 

B 1:25 31:7 

~'\ 
C 0.39 9.9 

D 0.62 15.7 

E 2.37 60.2 

F 0.53 13.5 

G 1.50 38.1 

H 1.15 29.2 

~\ 
J 
K 

0.12 
0.38 

3.0 
9.6 

L 0.69 17.5 

M 0.69 17.5 

N 0.25 6.4 

P 2.62 Min. 66.7 Min. 

/"~ 
Note 1- Moat for "O" ring has an OD of 0.485 inch (12.3 mm) 

and a depth of 0.05 inch (1.3 mml. 
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4647, 4648 
DIMENSIONAL OUTLINE (Each Type) 

DC GRID No.t 
TERMINAlB 
COOLANT CONNECTION 
(NOTES 1 8 21 

FILAMENT 
GROUND ~ 
COOLANT 
CONNECTION 
(NOTES 1, 2 8 101 

FILAMENT TERMINAL d 
COOLANT CONNECTION 
(NOTES 1 b 31 

RF GRID No. 1 
TERMINAL 
SEE DETAIL 

L 

EXNAUST COVER 
MAKE NO CONNECTION 
DO NOT REMOVE 

GROUND SURFACE 
iINOTE 11) 

GETTER COVER 
MAKE NO 

'CONNECTION 

' 111 HOLES (NOTE 71 

DC GRID No.2 TERMINAL 
8 COOLANT CONNECTION 
(NOTES 1 8 21 

~AJ21% LIfTING ADAPTOR 

RF INPUT CATHODE 
TERMINAL (NOTE 41 
SEE DETAIL 

E ~ - RF GRID Nat 
TERMINAL 
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K 
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4647, 4648 
DIMENSIONAL OUTLINE (Bottom View) 

O 
(NOTE 9 i ~, `a 

~. ~, i 
/1 

CERAMIC 

q/?h/!/i.:z.~z CONTACT AREA 

Rf OUTPUT GROUND 
TERMINAL, DC FILAMENT 
GROUND TERMINAL AND 
TUBE MOUNTING SURFACE 
(NOTE 91 

181 HOLES (NOTE 81 

181 HOLES (NOTE 81 

i7L6F3l6] 

DETAIL OF RF INPUT CATHODE AND RF GRID NO. 1 TERMI-
NAL, CONTACT SURFACES AND DC GRID NO. 1 TERMINAL 

DC GRID No. l 
(NOTES I B 21 

RF INPUT CATHODE 
(NOTE 4) 

GROUND SURFACE 
(NOTE II)  

^~ TER-
MINAL 
SUR- X 
FACE T 

R 

(NOTE 5) 

~~~--- T 
~ INOTE 5) 

aF I  u 

~~ 

RF GRID 
No. l 

V 

92LS-3856 

~~~ 

Electronic 
Components 

DATA 9 
~o-~i 



4647, 4648 
Detail of Filament and DC Grid No.2 Terminals 

AE 

TERMINAL SURFACE 

Detail of Filament Ground Terminal 

TERMINAL SURFACE 

Notes for Dimensional Outline 

92LS-2640 

1. Terminal is 1-1/4" dia. threaded 0.5" (12.7 mm) long with 

16 UN class 2A thread. It has two holes 0.312" 0.324" 

(7.92-8.23 mm) diameter spaced 0.531" (13.49 mm) on 

centers. 

2. Terminal will accept coolant connector AJ2197. 

3. Terminal will accept filament electrical and coolant connector 

AJ2198. 

4. The RF Input Cathode Terminal is at filament potential. Do 

not ground. 

5. This diameter dimension is held only over length of V. 

6. Eight l81 holes tapped 1/4"-20 NC equally spaced on a 4.20" 
1106.7 mm) diameter bolt circle. 

7. Four (41 holes tapped 10-32 NF to a minimum depth of .20" 
(5.1 mm) equally spaced on a 4.20" ± .03" (106.68 ± .76 

mm) diameter bolt circle. 

8. Eight 181 holes, tapped 1/4"-28 NF to a minimum depth of `' 

~~U U 
Electronic 
Components 

DATA 9 



4647, 4648 
.30" (7.6 mm) equally spaced on a 9.25" ± .03" (234.95 ± 
.76 mm) diameter bolt circle. 

,,.1  9. Contact should not be made at a diameter smaller than 6.30" 
(160.0 mm) nor greater than 10.90" (276.9 mml. 

10. Make no electrical connections. 

11. Ground surface is used to attach Lifting Adaptor AJ2195 
and may be used during operation to support input circuit 
components at ground potential. 

,~. 

Tabulated Dimensions for Dimensional Outline 
Dimension Inches Millimeter 

A 26.0 max. 660 max. 

8 18.5 max. 470 max. 
,.® C 4.84 ± .02 122.94 ± .51 

D Oia. 11.65 max. 295.9 max. 
E 1.07 ± .03 27.18 ± .76 
F 0.52 ± .Ot 13.21 t .25 

G 0.42 t .01 10.67 ± .25 
N 8.35 ± .10 212.1 t 2.5 

J Dia. 5.50 ± .01 139.70 ± .25 

K Dia. 5.12 ± .10 130.0 ± 2.5 

L Dia. 5.25 ± .01 133.35 ± .25 
M Dia. 9.10 ± .OB 231.1 ± 2.0 
N - -
P Dia. 6.30 max. 160.0 max. 
C! Dia. 10.90 min. 276.9 min. 
R Dia. 3.30 max. 83.9 max. 
SOia. 2.319±.012 58.90±.30 
T Dia. 1.725 ± .015 43.82 t .38 
U 4.50 ± .02 114.30 t .51 
V 0.24 min. 6.1 min. 

W 1.47 ± .06 37.3 ± 1.5 
X 0.63 t .06 16.00 t 1.52 
Y 0.46 ± .O6 11.68 ± 1.52 
Z 0.22 ± .02 5.59 t .51 

.~., AA 2.00± .05 50.8 t 1.3 
A B 1.50 i .04 38.10 ± 1.02 
AC 0.25 ± .02 6.35 ± .51 
AD Dia. 1.62± .02 41.15± .51 
AE Dia. 1.74± .02 44.201 .51 
AF 0.621 .10 15.7 ± 2.5 
AG 0.75 t .05 19.0 ± 1.3 
AH 0.45 max. 11.4 max. 
AJ 

Degrees 

720 ± 30

720 t 50

~~U u 
Electronic 
Components 

DATA 10 
10-71 



4647, 4648 

COOLING CHARACTERISTICS (Type 4647) 
8
 

W
A
T
E
R
 
F
L
O
W
 —
 

e
e
/
s
 

0 
O

 

W
 

v 

W
A
T
E
R
 
F
L
O
W
 —
 

q
p
m
 

o
 

-
 

ABSOLUTE MINIMUM F •W ~ ~ -" 

~
 

0 
0 

M
A

X
IM

U
M

 
P

R
E

S
S

U
R

E
 

D
IF

FE
R

E
N

TI
A

L 
FO

R
 T

Y
P

IC
A

L 
F

L
O

W
—

D
sl

 
p 

—
 

—
 

N
 

N
 

W
 

W
 

p 
p 

U
 

u
 

O
 

~
'
 

O
 

in
 

C
 

U1
 

O
 

N
 

O
 

M
A
X
I
M
U
M
 
P
R
E
S
S
U
R
E
 D
I
F
F
E
R
E
N
T
I
A
L
 
F
O
R
 T
Y
P
I
C
A
L
 F
L
O
W
 —
 

k
q
/
a
n
Y
 

TYPICAL FLOW ' 

MAXIMUM PRESSURE .. . . 
DIFFERENTIAL 

0 50 100 150 

AVERAGE PLATE DISSIPATION —KILOWATTS 

92LM-2599 

I__I U~JL/ U 
Electronic 
Components 

DATA 10 



4647, 4648 

COOLING CHARACTERISTICS (Type 4648) 
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4647, 4648 
TYPICAL PLATE CHARACTERISTICS IE~2 = 1400 V) 
(Type 4647) 

FILAMENT CURRENT 1} - BIO A 
GRID No.2 VOLTAGE E~ - lIW V 
PLATE CURRENT 

0 2 1 8 8 /0 12 1/ 18 18 20 22 24 
PLATE VOLTAGE -KILOVOLTS vUysw 
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4647, 4648 
TYPICAL PLATE CHARACTERISTICS (E~Z = 1400 V) 

(Type 4648) 
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4647, 4648 
TYPICAL CHARACTERISTICS IE~Z = 1400 V) 
(Type 4647) 
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TYPICAL CHARACTERISTICS IE~z = 1400 V) 

(Type 4748) 

FILAMENT CURRENT I/ = 1800A 
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4647, 4648 
TYPICAL PLATE CHARACTERISTIC IE~2 = 1000 V) 
(Type 4647) 
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4647, 4648 
TYPICAL PLATE CHARACTERISTIC IE~Z = 1000 V) 
(Type 4648) 
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TYPICAL CHARACTERISTICS IE~z = 1000 V) 
(Type 4647) 
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TYPICAL CHARACTERISTICS IE~Z = 1000 V) 
(Type 4648) 
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4651 
Beam Power Tube 

CERMOLOX 
Ruggedized Full Input to 400 MHz 
1000 Watts PEP Output Matrix Cathode 

37 d6 Open-Loop Third Order Distortion 

/'~ ELECTRICAL 

Heater-Cathode: 
Type   Unipotential, Oxide Coated, 

Matrix 
Voltage (ac or dc) 5  5 typ: 5.8 max. V 
Gurrent at 5.5 V   17.3 A 
Surge Current (RMS)   50 max. A 

(Under any conditions) 
Minimum Heating Time   180 s 

Mu Factor (Grid No.l to Grid No.2)   7 

MAXIMUM CC$ RATINGS, Absolute-Maximum Volues: 

Up to 400 MHz 
DC Plate Voltage   3500 max. V 

DC Grid-No.2 Voltage   1000 max. V 

DC Plate Current at Peak of Envelope   1.25 max. A 

Grid-No.2 Input   50 max. W 
Plate Dissipation   1.5 max. kW 

~"~ 

~~ 

MECHANICAL 

Operating Position   Any 
Weight (Approx.)  2 lb (0.9 kg) 

THERMAL°

Seal Temperature ,   250 max. °C 
(Plate, Grid No.l, Grid No.2 

Cathode-Heater, and Heater) 
Plate-Core Temperature   250 max. ° C 

° See DimensionalOutline fortemperaturemeasurementpoints. 
b Keep all strippled regions clear. Do not allow contacts or 
circuit 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. 

~~U LJ 
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4651 
DIMENSIONAL OUTLINE 

~.-

„ ~o 

'~F\\\\\\\\\\\\\III~III/////////%%%% 

~____1 
® a, 4 , ,;,,,~~ ~.,~. n.~..w 

~:..^~:: 

DIMENSION INCHES MILLIMETERS 

A Dia. 3.72 ±.03 94.49 ±.76 
B Dia. 3.210 Min. 81.54 Min. 
C Dia. 3.010 Min. 76.45 Min. 
D Dia. 2.307 Min. 58.60 Min. 
E Dia. 1.710 Min. 43.41 Min. 
F Dia. 0.725 Max. 18.41 Max. 
G 3.24 ±.10 82.3 ±2.5 
H 2.78 ±.07 70.61 ± 1.78 
J 2.19 ± .04 55.63 ± 1.02 
K 0.85 Min. 21.59 Min. 

M 1.160 ± , 000 
29.464 ± , 000 

N 0.82 ±.03 20.83 ±.76 
P 0.200 ±.025 5.08 ±.63 
R 0.37 ±.03 9.40 ±.76 
S 0.46 ± .03 11.68 ± .76 
T 0.200 Min. 5.08 Min. 
U 0.250 Min. 6.35 Min. 
V 0.105 Min. 2.66 Min. 

~~U L~ 
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4652/8042 

-~-~ Quick-Heating Filament 
Beam Power Tube 

High Power Sensitivity 
90 Watts CW Input (ICAS) up to 60 MHz 
60 Watts CW Input (ICAS) at 175 MHz 

For use as an rf power 
amplifier in communications equipment 

r ELECTRICAL 
Filament, Coated: 

Voltage (AC or DC)   1.6 ± 10% V 

Current at 1.6 volts   3.2 A 

Heating time   1 s 

Transconductance°   6000 µmho 

Mu-Factor°, Grid No.2 to Grid No.l . . 4 

Direct Interelectrode Capacitances: 

Grid No.l to plate   0.24 max. pF 

Grid No.l to filament & crid 
No.3 &internal shield, base 
sleeve and grid No.2   11 pF 

Plate to filament &grid No.3 
& internal shield, base 
sleeve and grid No.2   8.5 pF 

MECHANICAL 
Operating Position   Vertical, or horizontal with 

plane of pins 3 and 7 vertical 

Maximum Overall Length   3-13/16" 

Seated Length   3-1/8" ± 1/8" 
~ Maximum Diameter   1-21/32" 

Bulb   T-12 

Cap   Small (JEDEC No.Cl-1) 

Base   Small wafer octal S-pin with sleeve 
(JEDEC Group 1, No.BB-150) 

_,~.4, Bulb Temperature (At hottest point)   220 max. ° C 

RF POWER AMPLIFIER 8 OSC. — CLASS C TELEGRAPHY b

AND 

RF POWER AMPLIFIER — CLASS C FM TELEGRAPHY 
Maximum ICAS Ratings, Absolr~te, hlaximum V¢lues; 

Up to 60 MHz 

DC Plate Voltage   750 max. V 

DC Grid-No.2 Voltage   250 max. V 

~~U LJ 
Electronic DATA 1 
Components s-se 



4652/8042 

DC Grid-No.l Voltage   -150 max. V 

DC Plate Current   150 max. mA 

DC Grid-No.l Current   4 max. mA 

Plate Input   90 max. W 

Grid-No.2 Input   3 max. W 

Plate Dissipation   25 max. W 

Typical Operation as Ampl ifier at 175 MHz 

DC Plate Voltage   400 V ~~„„, 

DC Grid-No.2 Voltages .  190 V 

From a aeries resistor of   18000 ~ 

DC Grid~No.l Voltaged   -60 V 

From a grid resistor of   30000 ~ 

DC Plate Current   150 mA .,__ 

DC Grid-No.2 Current   11 mA 

DC Grid-No.l Current (ApproxJ  2 mA 

Driving Power (Approx.)   4.5 W 

Power Output (Approx.)   30 W 

Maximum Circuit Values: 

Grid-No.l Circuit Resistance   30000 max. ~ 

For plate volts = 200 V, grid No.2 volts = 200 Viand plate 

current = 100 mA. 

The following footnotes apply to the RCA Transmitting Tube 
Operating Considerations given at front of this section. 

b See Classes of Service. 

c See Electrical Cons iderations -Grid-No.2 Voltage Supply. 
d See Electrical Considerations -Grid-No.l Voltage Supply. 

~~~ 
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4652/8042 
DIMENSIONAL OUTLINE —Dimensions In Inches (mm) 

I-9/16 MAX ~~ 
( 39.69) 

DIA. 

c /\ 

~~ 

~.. 

r~ 

SMALL CAP 
JEDEC No. CI-~ ~. 

TI2 BULB 

SMALL-WAFER 
OCTAL 

8-PIN BASE 
WITH SLEEVE 

JEDEC GROUP I, 
No. BB-150 

I-21/32 
I~ (42.07) MAX 

DIA. 

3-1/8±I/B 
(79.37 ± .32) 

TERMINAL DIAGRAM (Bottom View) 

FI .~3 
IS 

8C 

3-13/16 
(96.84) MAX. 

92 CS-9625R4 

Pin 1: Filament 1, Grid No.3, Internal Shield 
Pin 2: Filament 2 
Pin 3: Grid No.2 
Pin 4: Same as Pin No.l 
Pin 5: Grid No.l 
Pin 6: Same as Pin No.l 
Pin 7: Filament 2 
Pin 8: Base Sleeve 
Cap: Plate 

~~~ 
Electronic 
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DATA 2 
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4658 

C Band Klystron 

■ Gang Tuned Cavities ■ 

■ Air Cooled ■ 

■ High Efficiency ■ 

High Power Gain 

Compact 

Sturdy 

Frequency   4.4 to 5.0 GHz 

ELECTRICAL 

Cathode   Indirectly-heated Tungsten 
Dispenser Cathode 

Filament: 

Voltage 6  5 ± 0.5 V 

Current at 6.5 V   7.6 A 

Maximum current   8.2 A 

Warmup time (min.)   180 s 

MECHANICAL 
Mounting Position   Any 

Length Imax.)   (393 mm) 15.5 in 

Width (max.)   (267 mm) 10.5 in 
Weight (approx.)   (17.2 kg) 38 Ib 

In commercial pack   (18.1 kg) 40 Ib 

In military pack   (22.5 kg) 50 Ib 

THERMAL 

Collector Temperature Imax.)   260 oC 

Body Temperature (max.)   150 °C 

Tuner Fin Temperature (max.)   150 oC 

Electron Gun Potting 

Insulation temperature Imax.)   250 oC 

Storage temperature (min.)   -65 °C 
Cooling 

Forced air flow across the collector, body, and tuner, is required. 
Typical air requirements for operation with 20o C ambient air tem-
perature at sea 'ever are: 

Min Reg Max 
Air Flow Press-Drop 
Ib/min kg/min in Hp0 cm Hy0 

Collector   7.5 3.4 2.0 5.1 

Body &Tuners   0.85 0.38 0.75 1.9 

~; ~~  Electronic 
Components 

DATA 1 
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4658 
PERFORMANCE 

Maximum CW Ratings, Absolute-Maximum Values: 

DC Beam Voltage   8.5 kV 

DC Beam Current   600 mA 

DC Body Current   60 mA 

Surge Current   25 A 

Load VSWR   2.0:1 

Input VSWR   2.0:1 ~~ 

Typical CW Operation: 

High Efficiency Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Beam Voltage   7.5 7.5 kV 

DC Beam Current   490 490 mA ~' 

High Efficiency Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Body Current   10.0 10.0 mA 

RF Power Output   1.45 1.30 kW 

Bandwidth 13 d61   8.0 10.0 MHz 

Efficiency   39.0 35.0 

Gain   44.0 44.0 dB 

Drive   50.0 50.0 mW 

Load VSWR   1.05:1 1.05:1 -

Input VSWR  1.3:1 1.3:1 - 

High Gain Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Beam Voltage   7.5 7.5 kV 

DC Beam Current   490 490 mA 

DC Body Current   10.0 10.0 mA 

RF Power Output   1.30 7.15 kW 

Bandwidth 13 dBl   6.0 8.0 MHz 

Efficiency   35.0 31.0 % 

Gain   51.0 51.0 d6 

Drive   10.0 10.0 mW 

Load VSWR   1.05:1 1.05:1 -

Input VSWR  1.3:1 1.3:1 - 
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~, 

Broadband Tuned 

Frequency 
DC Beam Voltage  

4.4 GHz 
7.5 

5.0 GHz 
7.5 kV 

DC Beam Current  490 490 mA 
DC Body Current  10.0 10.0 mA 
RF Power Output  1.35 1.25 kW 
Bandwidth 13 del  13.0 19.0 MHz 
Efficiency  36.0 33.0 % 
Gain  41.0 41.0 d6 
Drive  100.0 100.0 mW 
Load VSWR  1.05:1 1.05:1 —
Input VSWR  1.3:1 1.3:1 — 

GENERAL INFORMATION 
Installation and Operation 

No installation or operation should be attempted without 
first consulting the Installation and Operating Instructions 
shipped with each tube or available on request from Super 
Power Marketing, RCA, Lancaster, PA. 

RCA reference publications required for the installation and 
operation of this device include the following: 

Data Sheet —RCA-4658 
Application Note AN 4213 
Application Guide 10E-279A 

These publications are available as a complete packet — re-
^ quest PWR 543 "Applications Information for the RCA-

4658 klystron." 

Personnel Safety 

The high voltages and microwave radiations from this device 
can be dangerous to life. High voltage shielding and inter-
lock precautions must be taken and all rf connections must 
be tightly closed and rf terminals shielded. 

Packaging 

Two types of packaging are available with these tubes; Com-
mercial Pack and Military Pack. The customer specifies the 
desired type. 
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4658 

The Commercial Pack is made of nesting carboard cartons 
with the inner carton shock-mounted. The Military Pack 
complies with MIL-S-4473C for air shipment. It uses a her-
metically-sealed metal container which protects the tube 

and serves to shield the area surrounding the pack from 

stray magnetic fields setup by the klystron focusing magnet. 

In shipment, the tube is enclosed in a polyethylene bag to pre-
ventdust and other particles from collecting in the waveguide 

or tuning system. It is recommended that the tube be stored 

in the bag and in the shipping container when not in use. 

Dust or other unwanted particles in ihewaveguide can cause 

arcing during operation and subsequent tube destruction. 

Cooling 

Air ducts must be provided to connect to the top of the col-
lector and the tuner cooling duct. See Outline Drawing. 

Mounting 

Four holes are provided in the gun-end of the focusing mag-
net for mounting purposes. Only non-magnetic studs should 
be used. 

Thermocouple 

A thermocouple mounted on the collector provides a signal 
output for excessive collector temperature. This output is 
used to operate protective circuitry. 

Tuning 

Tuning is accomplished by a single knob which "gang-tunes" 
all four cavities simultaneously. The second, third and out-
put cavities may be individually trimmed for optimizing the 
tube performance at any frequency within the tube opera-
ting band. See Outline Drawing. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-
sonnel, protection of the tube and protection of tube cir-
cuits. Consult Application Guide 10E-279A for complete 
information on protection circuits. 
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4658 
DIMENSIONAL OUTLINE 

(Top View) 

NAME PLATE AND SERIAL NUMBER -

AL 

ENLARGED END 
VIEW OF SHAFTS 

Bottom View 

(41 HOLES (NOTE 6) 

TUNER COVER J 

~— V 

TABULATED DIMENSIONS for the Outline Drawing 

.... 

(Il HOLE 
GROUNDING 
TERMINAL 
MARKED EI 
(NOTE II) 

~~ 

NOTE 7 ~~ F T 

Dimension 
Reference 

Specified Values 
Inches Millimeters 

A 15.5 max. 393.7 max. 
B 4.06 ± .12 103.1 ± 3.0 
C 1.80 ±.12 45.7 ±3.0 
D 3.5 max. 88.9 max. 
E 3.00 ± .06 76.2 ± 1.5 
F 3.80 ±.12 96.5 *'  3.0 

Electronic DATA 3 
~~U LJ Components 



4658 
TABULATED DIMENSIONS (Cont'd) 

G 0.68 ± .05 
H 1.80 ± .09 

+.15 
J 0.68 - .10 

K 6.25 max. 

17.3 

45.7 

17.3 

158.8 

± 1.3 

± 2.3 
+3.8 
- 2.5 

max. 

,.~ M 1.50 ± .03 38.1 ± .8 

N Dia. 4.12 ±.03 101.6 ± .8 
P Dia. 2.130 ± .015 54.10 ± .38 

R 10.5 max. 266.7 max. 
S 6.5 ± .5 165.0 ± 13.0 
T 0.50 ± .12 12.7 ± 3.0 

~ U 15.00 ± .25 381.0 ± 6.0 
V 3.25 max. 82.55 max. 
W 5.00 ± .O6 127.0 ±1.5 
X 2,50 ± .06 63.5 ± 1.5 
Y 1.00 ± .06 25.4 ± 1.5 
Z 2.00 ± .06 50.8 ± 1.5 

AA 3.00 ±.06 76.2 ± 1.5 
AB 2.10 ±.02 53.34 ± .51 

AD 1.00 ±.03 25.4 ± .8 
AE 2.00 ±.03 50.8 ± .8 
A K 0.440 ± .010 11.18 ±.25 
A L 0.230 ± .005 5.84 ±.13 
AM Dia. 0.249 ±.002 6.325 ± .051 
AP 3.00 ± .06 76.2 ±1.5 

--. AR 4.75 ±.12 120.6 ± 3.0 

NOTES FOR O!JTLINE DRAWINGS 

1. Mates with Type "N" Connector UG-21 B/U or equivalent. 

2. Dimension applies to Shaft No.1 only. 

3. Dimension applies to Shafts No,'s 2, 3, and 4 only. 

4. Mates with UG-149 A/U or equivalent. 

5. Holes 10-32 UNF-26 equally spaced on 3.250" ± .032" 
(82.6±.8 mm) dia. circle. 

6. Holes 0.437" ± .062" (11.1 ± 1.6 mm) thru (One side onlyl. 
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4658 
7. High-Voltage Lead Designation 

Heater Lead —Yellow 
Heater-Cathode Lead —White 

8. Thru-holes checked with gauge. 

9. Three spaces between shafts are 0.70" ± .03" (17.8 ± .8 mm) 
and add to 2.100" (53.34 mml. Shafts are numbered as 
shown. 

10. Tolerance for this dimension applies to location of four 0.201" 
15.11 mm) holes. 

11. Hole #6-32 UNC-26, 0.25" (6.35 mm) minimum depth. 
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OUTPUT CHARACTERISTIC CURVE 
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4659, 4660 
C Band Klystrons 

5.0 Kilowatts Pulsed Power Output 
High Efficiency —High Power Gain 
Compact —Sturdy 
Gang-Tuned Cavities 
Air Cooled 

~. 

ELECTRICAL 
Cathode   Indirectly-Heated Tungsten Dispenser Cathode 

Filament 

^~ Voltage     6.5 ± 0.5 V 

Current (at 6.5 V)   7.6 A 

Current (maximum)   8.2 A 

Warm-Up Time   180 s 

MECHANICAL 
Mounting Position   Any 

Length (maximum)   (393 mm) 15.5 in 

Width (maximum)   (267 mm) 10.5 in 

Weight (approx.) 

Uncrated   (17.2 kg) 38 Ib 

In commercial pack   (18.1 kg) 40 Ib 

In military pack   (22.5 kg) 50 Ib 

THERMAL 

Collector Temperature (maximum)   260 oC 

Body Temperature (maximum)   150 oC 
Tuner Fin Temperature (maximum)   150 oC 

Electron Gun Temperature 

Insulation (maximum)   250 oC 

Storage (minimum)   -65 oC 

Cooling: Forced air flow across the collector, body and tuner is 
required. 
Typical air-flow requirements 
(20o C at sea level pressure) 

Min. Air Flow Max. Press Drop 
Ibs/min. kg/min. in H2O cm H2O 

~'~. Collector . . 7,5 3.4 2.0 5.1 

Body and 
Tuner . . . . 0.85 0.38 0.75 1.9 
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4659, 4660 
Typical Rating as a Pulsed RF Amplifier 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Pulsed Beam Voltage   14.0 max. kV 

Pulsed Beam Current   1.6 max. A 

Pulse Width   500 µsec 

Duty   0.2 

TYPICAL PULSED OPERATION ~ 
Frequency   4.7 GHz 

Pulsed Beam Voltage   12.0 kV 

Pulsed Beam Current   1.4 A 

Pulsed Power Output*   5.0 kW 

Power Gain   50.0 d6 

Efficiency   30.0 

Pulse Width   5.0 Jlsec 

Duty   0.2 

*A waveguide transformer was used to optimize the power output 
at the stated frequency 

GENERAL INFORMATION 

Installation and Operation 

No installation or operation should be attempted prior to 
consulting the Installation and Operating instructions ship-
ped with each tube or available upon request from Super 
Power Tube Marketing, RCA Lancaster, PA 17604. 

RCA reference publications helpful for installation and 
operation include the following: 

Data Sheet —RCA 4659, RCA 4660 
Application Note — AN 4213 
Application Guide — 10E-279 

These publications are available as complete packets—
Request PWR-544, "Application Information for the RCA 
4569 Klystron." 
Request PWR-545, "Application Information for the RCA 
4660 Klystron." 

.~ 
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4659, 4660 
Personnel Safety 

The high voltages and microwave radiations from these de-
vices can be dangerous to life. High voltage shielding and 
interlock precautions must be taken and all rf connections 
must be tightly closed and rf terminals shielded. 

Thesedevices,inoperation,may produce X-Radiation which 
'~ can constitute a health hazard. Shielding or other pre-

cautions may be required. 

Packaging 

Two types of packaging are available with these tubes; 
~, Commercial Pack and Military Pack. The customer specifies 

the desired type. 

The Commercial Pack is made of nesting, cardboard cartons 
with the inner carton shock-mounted. The Military Pack 
complies with MIL-S-0473C for air shipment. It uses an 
hermetically-sealed, metal container which protects the tube 
and serves to shield the surrounding area from stray mag• 
netic fields set up by the klystron focusing magnet. 

During shipment, the tube is enclosed in a polyethylene bag 
to prevent dust and other particles from collecting in the 
waveguide or tuning systems. It is recommended that the 
tube be stored in the bag and in the shipping container when 
not in use. Dust or other unwanted particles in the wave-
guide can cause arcing during operation and subsequent tube 
destruction. 

Cooling 

Air ducts must be provided to connect to the top of the 
collector and the tuner cooling duct. See the Outline 
Drawing. 

Mounting 

Four holes are provided in the gun end of the focusing 
magnet for mounting purposes. Only non-magnetic studs 
should be used. 
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4659, 4660 
Thermocouple 

A thermocouple, mounted on the collector, provides a sig-
nal which will indicate excessive collector temperature. 
This output can be used to operate protective circuitry. 

Tuning 

Tuning is accomplished by a single knob which gang tunes 
all four cavities simultaneously. The second, third and out-
put cavities may be individually trimmed for optimizing the 
tube performance at any frequency within the tube opera-
ting band. See Outline Drawing. 

Protection Circuits 

Protection circuits serve a three fold purpose: safety of 
personnel, protection of the tube, and protection of the 
circuits. Consult "Application Guide" ICE-279 for com-
plete information on protection circuits. 

NOTES FOR OUTLINE DRAWINGS IBOTH TYPES) 

1. Mates with Type "N" Connector UG-21 B/U or equivalent. 

2. Dimension applies to Shaft No.1 only. 

3. Dimension applies to Shafts No.'s 2, 3, and 4 only. 

4. Mates with UG-149 A/U or equivalent. 

5. Holes 10-32 UNF-2B equally spaced on 3.250" ± .032" 
(82.6 ± .8 mm) dia. circle. 

6. Holes 0.437" ± .062" (11.1 ± 1.6 mm) thru (One side only). 

7. High-Voltage Lead Designation 
Heater Lead —Yellow 
HeaterLathode Lead —White 

8. Thru-holes checked with gauge. 

9. Three spaces between shafts are 0.70" ± .03" (17.8 ± .8 mm) 
and add to 2.100" (53.34 mml. Shafts are numbered as 
shown. 

10. Tolerance for this dimension applies to location of four 
0.201" (5.11 mm) holes. 

11. Hole $~6-32 UNC-28, 0.25" (6.35 mm) minimum depth. 
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4659, 4660 
TABULATED DIMENSIONS FOR THE OUTLINE DRAWING 14659) 

Dimension Specified Values 
Reference Inches Millimeters 

~, 

A 15.5 max. 393.7 max. 
B 4.06±.12 103.1±3.0 
C 1.80±.12 45.7±3.0 
D 3.5 max. 88.9 max. 
E 3.00 ± .06 76.2 t 1.5 
F 3.80±.12 96.5±3.0 
G 0.68 ± .05 17.3 ± 1.3 
H 1.80±.09 45.7±2.3 

J 0.68
+.10 17.3+2.5 

K 6.25 max. 158.8 max. 

M 1.50 ± .03 38.1 ± .8 
N Oia. 4.12±.03 101.6±.8 
P Dia. 2.130±.015 54.10±.38 
R 10.5 max. 266.7 max. 
S 6.5±.5 165±13.0 
TDia. 0.250±.015 6.35±.38 
U 13.50 ± .25 343.0 ± 6.0 
V 3.25 max. 82.55 max. 
W 5.00 ± .06 127.0 t 1.5 
X 2.50±.06 63.5±1.5 
Y 1.00±.06 25.4±1.5 
2 2.00 ± .06 50.8 ± 1.5 
A A 3.00 ± .06 76.2 ± 1.5 
AB 2.10±.02 53.34±.51 
AC 0.201 ± .010 5.11 ± .25 

,^ A D 1.00 ± .03 25.4 ± .8 
AE 2.00 ± .03 50.8 ± .8 
A F 3.25 ± .02 82.55 ± .51 
AG 3.75±.03 95.3±.8 
AH 0.25±.03 6.4±.8 
AJ 0.62±.03 15.8±.8 

~-~, A K 0.440 ± .010 11.18 ± .25 
A L 0.230 ± .005 5.84 ± .13 
AM Dia. 0.249 ± .002 6.325 ± .051 
AN 0.125±.030 3.2±.8 
A P 3.00 ± .O6 76.2 ± 1.5 
AR 4.75±.12 120.6±3.0 
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4659, 4660 
TABULATED DIMENSIONS FOR THE OUTLINE DRAWING (4660) 

Dimension Specified Values 
Reference Inches Millimeters 

A 15.5 max. 393.7 max. 
B 4.06±.12 103.1 ±3.0 
C 1.80±.12 45.7±3.0 
D 3.5 max. 88.9 max. 
E 3.00 ± .06 76.2 t 1.5 
F 3.80±.12 96.5±3.0 
G 0.68±.05 17.3±1.3 
H 1.80±.09 45.7±2.3 

J 
0.68+.10 17.3+2.5 

K 6.25 max. 158.8 max. 
M 1.50 ± .03 38.1 ± .8 
N Dia. 4.12±.03 101.6±.8 
PDia. 2.130±.015 54.10±.38 
R 10.5 max. 266.7 max. 
S 6.5±.5 165±13.0 
T 0.50±.12 12.7±3.0 
U 15.00±.25 381.0±6.0 
V 3.25 max. 82.55 max. 
W 5.00±.06 127.0±1.5 
X 2.50 ± .06 63.5 } 1.5 
Y 1.00 ± .06 25.4 ± 1.5 
Z 2.00±.06 50.8±1.5 
AA 3.00 ± .06 76.2 ± 1.5 
AB 2.10±.02 53.341.51 
AD 1.001.03 25.41.8 
AE 2.001.03 50.81.8 
AK 0.440±.010 11.18i' .25 
A L 0.230 ± .005 5.84 ± .13 
AM Dia. 0.249 ± .002 6.325 ± .051 
AP 3.00 ± .06 76.2 ± 1.5 
AR 4.751.12 120.613.0 
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4661 
Beam Power Tube 

Cermolox 
Ruggedized 

/'~ 
ELECTRICAL 
Heater-Cathode: 

Forced-Air Cooled 
Full Input to 400 MHz 

Type   Unipotential, Oxide Coated, Matrix Type 

( 5.5 tYP. V 
Voltages (AC or DC)  {( 5.8 max. V 

i~ 
Current (@ 5.5 V)   17.3 A 

Minimum heating time   180 s 

Mu Factorb   6.5 
(Grid No.t to Grid No.2) 

Direct Interelectrode Capacitances: 

Grid No.1 to plates   0.14 pF 

Grid No.1 to Cathode-Heater   38 pF 

Plate to Cathode-Heaters   0.02 pF 

Grid No.1 to Grid No.2   52 pF 

Grid No.2 to Plate   13 pF 

Grid No.2 to Cathode-Heaters   1.4 pF 

MECHANICAL 
Operating Position   Any 

Maximum Length   (98.0 mm) 3.86 in 

Greatest Diameter   (94.7 mm) 3.73 in 

Terminal Connection   See Dimensional Outline 

Radiator   Integral part of tube 

Weight IApprox.)   (0.9 kg) 2 Ib 

Sockets may be obtained from: 

Erie Technological Products, Inc. 
644 West 12th Street, Erie, PA 16512 

Jettron Productslncorporated 
56 Route 10, Hanover, NJ 07936 

THERMAL 

Ceramic•Metal Interface Temperatured   250 max. °C 
(Plate, grid No.1, grid No.2, 
cathode-heater, and heater) 

Plate Core Temperatured   250 max. ° C 
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4661 
LINEAR RF POWER AMPLIFIERe 
AM TELEPHONY SERVICE, CLASS AB 

Carrier conditions for use with a maximum modulation factor of 1.0 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC Plate Voltagef   3500 max. V 

DC Grid-No.2 Voltage9   1000 max. V 

DC Grid-No.1 Voltageh   -300 max. V 

DC Plate Current   700 max. mA 

Grid-No.2lnput   50 max. W 

Plate Dissipation   1500 max. W 
Calculated CCS Operation as a Class A61 Amplifier: 

In a cathode-drive circuit at 400 MHz with an output circuit band-
width of 4.5 MHzI, 

DC Plate Voltage   2600 V 

DC Grid-No.2 Voltage   550 V 

DC Gfid-No.1 Voltagek   -75 V 

DC Plate Current   490 mA 

DC Grid-No.2 Current   -15 mA 

DC Grid-No.1 Current   0 mA 

Drive Power (Approx.l   18 W 

Output Circuit Eff. (Approx.)   90 °~ 

Useful Power Output   280 W 

RF POWER AMPLIFIER&OSCILLATOR—CLASS C TELEGRAPHYe 
AND 
RF POWER AMPLIFIER — CLASS C FM TELEPHONYe 

Maximum CCS Ratings, Absolute-Maximum Values: 

up to 400 MHz 

DC Plate Voltagef   3500 max. V 

DC Grid-No.2 Voltage9   1000 max. V 

DC Grid-No.1 Voltageh   -300 max. V 

DC Plate Current   1.25 max. A 

DC Grid-No.1 Current   0.2 max. A 

Grid-No.2lnput9   50 max. W 

Plate Dissipation   1500 max. W 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   5000 max. S2 
Grid-No.2-Circuit Impedance   See note g 

Plate-Circuit Impedance   See note f 
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Calculated CCS Operation: 

In a cathode-drive circuit at 400 MHz with an output circuit band-
width of 4.4 MHzI, 

DC Plate Voltage   2600 V 

DC Grid-No.2 Voltage   550 V 

DC Grid-No.1 Voltagem   -85 V 

DC Plate Current   900 mA 

DC Grid-No.2 Current   -10 mA 

DC Grid-No.1 Current   5 mA 

Drive Power (Approx.)   70 W 

Output Circuit Eff. (Approx.)   90 

Useful Power Output   1160 W 

b For: plate voltage = 2500 V 
grid No.2 voltage = 600 V 
plate current = 600 mA 

c With special shield adapter. 

d See Dimensional Outline for temperature measurement points. 

I Computed between half-power points using two times tube 
capacity. 

k Adjust for zero-signal DC plate current of 0.2 A. 

m Adjust for zero-signal DC plate current of 0.1 A. 

The following footnotes apply to the RCA Transmitting Tube 
Operating Considerations given at the front of this section. 

a See E/ectrica/ Considerations —Filament or Heater. 
e See Classes of Service 
f See E/ectrica/ Considerations —Plate Voltage Supply 
g See E/ectrica/ Considerations —Grid No. 2 Voltage Supply 
h See E/ectrica/ Considerations — Grid No. 1 Voltage Supply 
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OUTLINE TABULATED DIMENSIONS 
Dimensions Value 

Inches Millimeters 

A Dia. 3.70 t .03 93.98 t .76 
B Dia. 3.210 min. 87.54 min. 
C Dia. 3.010 min. 76.45 min. 
D Dia. 2.307 min. 58.60 min. 
E Dia. 1.700 min. 43.18 min. 
F Dia. 0.725 max. 18.41 max. 
G 3.76 1,10 95.5 12.5 
H 3.30 ', 1 .10 83.8 12.5 
J 1.65 `+ .03 41.91 f .76 
M 0.200 ± .025 5.08 ± .64 
N 0.37 t .03 9.40 ± .76 
P 0.46 t .03 11.68 ± .76 
R 0.250 min. 6.35 min. 
S 0.105 min. 2.67 min. 
T 0.200 min. 5.08 min. 
U 0.620 min. 15.75 min. 

V 2.71 ±.10 68.8 ±2.5 

OUTLINE NOTES 

Note 1: The contact distance• indicated is the minimum uniform 
length as measured from the edge of the terminal. 

Terminal 

1.a Radiator 
1.b Plate 
1.c Grid No.2 
1.dGrid No.1 
1.e Heater-Cathode 
1.f Heater 

Dimensional Value 

Inches Millimeters 
0.620 15.75 
0.220 5.59 
0.220 5.59 
0.175 4.45 
0.115 2.92 
0.135 3.43 

Note 2: Keep all stippled regions clear. In general do not allow 
contacts to protrude into these annular regions. If special connectors 
are required which may intrude on these regions, contact RCA 
Power Tube Application Engineering, Lancaster, PA, for guidance. 

`Basic dimensions are in inches unless otherwise specified. Metric 
dimensions are derived from the basic inch dimensions (One inch = 
25.4 mml. 
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TUBE EXTRACTOR—Sr.UGGESTED~cD—ESI—►GiN 
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92L5-2421 

TABULATED DIMENSIONS 

Dim. 

A 
B 

Values 

2.8 
1.8 

171.) 
146.) 

C Radius 0.06 11.51 
D Radius 0.06 11.5) 
E 0.7 118.) 
F Dia. 0.250 (6.35) 
G Radius 1.015 (25.78) 
H 0.75 (19.) 
J Dia. 0.140 ( 3.56) 
K 8.30 0.145 radians 
M 4.50 0.078 radians 

Notes: 

1. Material 1 /16" thick cold rolled steel. 
2. Round all edges 
3. Slot between holes 

*Dimensions are in inches unless otherwise stated. Dimensions in 

parentheses are in millimeters and are derived from the basic inch 
dimensions I1 inch = 25.4 mml. 
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ELECTRODE CAVITY TUNING CHARACTERISTICS 
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ELECTRODE CAVITY TUNING CHARACTERISTICS 
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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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~"". 

Ruggedized 

UHF Power Amplifier 
Forced-Air Cooled 

300 W CW Output at 470 MHz 
380 W PEP Output at 30 MHz 

ELECTRICAL 

Heater, for Unipotential Cathode: 

Voltage IAC or DCIa   13.5 V 

Current at 13.5 volts 1.3 A 

Minimum heating time   60 s 

Mu-Factor, (Grid No.2 to Grid No.11b   12 

Direct Interelectrode Capacitances:c 

Grid No.t to plate   0.15 max. pF 

Grid No.t to cathode   16 pF 

Plate to cathode   0.01 pF 

Grid No.t to grid No.2   24 pF 

Grid No.2 to plate   7.0 pF 

Grid No.2 to cathode   2.7 pF 

Cathode to heater   3.3 pF 

MECHANICAL 
Operating Position   Any 

Maximum Overall Length   (57.40 mm) 2.26" 

Seated Length   (48.8 ± 1.7 mml 1:920" ± 0.065" 

Greatest Diameter   (41.28 ± .38 mm) 1.625" ± 0.015" 

Base   Large-Wafer Elevenar 11-Pin with Ring 
(JEDEC No.E11-811 

Socket   Eried No.9802-000 and 9804-000, Johnsone 
No.124-311-100 or equivalent 

Grid No.2 Bypass Capacitor   Erie No.2943-002, 
,.~ Johnson No.124-121, or equivalent 

Weight (Approx.)   3.5 oz 

THERMAL 

Terminal Seal Temperature9 (All Terminals)   250 max. oC 

Radiator Core Temperature9   250 max. oC 

''~ Air Flow: 

See Typical Cooling Requirements curves and Forced-Air Cooling 
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LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Serviceh

Peak envelope conditions for a signal having a minimum peak-to-
average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage   2200 max. V 

DC Grid-No.2 Voltage   400 max. V 

DC Grid-No.t Voltage   -100 max. V 

DC Plate Current at Peak 
of Envelope   450k max. mA 

DC Grid-No.1 Current   100 max. mA 

Plate Dissipation   400 max. W 

Grid-No.2 Dissipation   8 max. W 

Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode   150 max. V 

Heater positive with respect 
to cathode   150 max. V 

MAXIMUM CIRCUIT VALUES 

Grid-No.1 Circuit Resistance 
Under Any Condition:m 

With fixed bias   25000 max. Sl 
With fixed bias (in Class A61 
operation)   100000 max. Sl 
With cathode bias   Not recommended 

Grid-No.2 Circuit Impedancen   1000 max. SZ 

Plate Circuit Impedance)   See Note p 

TYPICAL CCS OPERATION AT 30 MHz WITH "TWO-TONE 
MODULATION" 

A81 
DC Plate Voltage   2000 V 

DC Grid-No.2 Voltage   400 V 

DC Grid-No.1 Voltage   -35 V 
Zero-Signal DC Plate Current   100 mA 

Effective RF Load Resistance   3050 SZ 

DC Plate Current at Peak of Envelope   335 mA 
Average DC Plate Current   250 mA 

DC Grid-No.2 Current at Peak of 
Envelope   10 mA 
Average DC Grid-No.2 Current   7 mA 
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~1 

DC Grid-No.1 Current at Peak of 
Envelope   0.05r mA 

Peak-Envelope Driver Power Output 
(Approx.)   0.3 W 

Output-Circuit Efficiency (Approx.)   90 

Distortion Products Level: 

Third order   29s dB 

Fifth order   32 dB 

Useful Power Output (Approx.): 

Average   190 W 

Peak envelope   380 W 

RF POWER AMPLIFIER &OSCILLATOR —
~^~. CLASS C TELEGRAPHYh AND RF POWER AMPLIFIER 

CLASS C FM TELEPHONYh 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage   2200 max. V 

DC Grid-No.2 Voltage   400 max. V 

DC Grid-No.t Voltage   -100 max. V 

DC Plate Current   300 max. mA 

DC Grid-No.1 Current   100 max. mA 

Grid-No.2 Dissipation   8 max. W 

Plate Dissipation   400 max. W 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode   150 max. V 

^~ Heater positive with respect to cathode   150 max. V 

MAXIMUM CIRCUIT VALUES 

Grid-No.t Circuit Resistance 
Under Any Condition: 

With fixed bias   25000 max. S2 
Grid-No.2 Circuit Impedance   10000 max. ~ 
Plate Circuit Impedance   See Note p 

TYPICAL CCS OPERATION 

In Grid-Drive Circuit at 50 MHz 
DC Plate Voltage   700 1000 1500 2000 V 

DC Grid-No.2 Voltage   175 200 200 200 V 

"` DC Grid-No.1 Voltage   -10 -30 -30 -30 V 

DC Plate Current   300 300 300 300 mA 

DC Grid-No.2 Current   25 20 20 20 mA 
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DC Grid-No.1 Current  50 40 40 30 mA 

Driver Power Output (Approx.)  1.2 2 2 2 W 

Useful Power Output  120 175 275 375 W 

In Grid-Drive Circuit at 470 MHz 

DC Plate Voltage  700 1000 1500 2000 V 

DC Grid-No.2 Voltage  200 200 200 200 V 

DC Grid-No.1 Voltage  -30 -30 -30 -30 V 

DC Plate Current  300 300 300 300 mA 

DC Grid-No.2 Current  10 10 5 5 mA 

DC Grid-No.1 Current  30 30 30 30 mA 

Driver Power Output (Approx.)  5 5 5 5 W 

Useful Power Output  100 165 235 300 W 

PLATE-MODULATED RF_ POWER AMPLIFIER -
CLASS C TELEPHONYh

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

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage  1800 max. V 

DC Grid-No.2 Voltage  400 max. V 

DC Grid-No.t Voltage  -100 max. V 

DC Plate Current  250 max. mA 

DC Grid-No.t Current  100 max. mA 

Grid-No.2lnput  5 max. W 

Plate Dissipation  280 max. W 
a Because the cathode is subjected to back bombardment as the 

frequency is increased with resultant increase in temperature, the 
heater voltage should, for optimum life, be reduced to a value 
such that at the heater voltage obtained at minimum supply volt-
age conditions (all other voltages constant) the tube performance 
just starts to show some degradation; e.g., at 470 MHz heater 
volts = 12.5 (approx.l. 

b For plate voltage = 450 V 
Grid No.2 voltage = 325 V 
Plate current = 1.2 A 

c Measured with special shield adapter. 
d Erie Technological Products, Inc., 645 West 12th Street, Erie, 

PA 16501 

e E.F. Johnson Co., 1921 10th Ave., S.W. Waseca, MN 56093 
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g See Dimensional Outline for Temperature Measurement Points. 

~ h See RCA Transmitting Tube Operating Considerations -CLASSES 
OF SER VICE given at the front of this section. 

The tube shall see an effective plate-supply impedance of no less 
than 750 ohms. A fault current limiting resistor of no less than 
15 ohms is to be used between the output filter capacitance and 
the tube plate. The plate-supply-output-filter capacitance is to be 
no greater than 10µF. 

k The maximum rating for a signal having 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 ad-
justment under "Single-Tone" conditions, the average plate cur-
rent may be as high as 450 mA. 

m A fault current limiting resistor of no less than 20 ohms is to be 

used between the bias supply output filter capacitance and the 
tube grid-No.1. The bias supply output filter capacitance is to be 
no greater than 150µF. 

n A fault current limiting resistor of no less than 320 ohms is to be 
used between the screen output filter capacitance and the tube 
screen. The screen supply output filter capacitance is to be no 
greater than 80 µF. 

1 

P The tube should see an effective plate supply impedance which 

limits the peak current through the tube under surge conditions 
to 15 amperes. 

r This value represents the approximate grid-No.1 current obtained 

due to initial electron velocities and contact-potential effects 
when grid No.1 is driven to zero volts at maximum signal. 

s The value of third order distortion product level shown may be 
improved by approximately 5 dB by utilizing an unbypassed, 
non-inductive 20-ohm resistor between the cathode and ground; 
a slight increase in drive power will be required. 

CHARACTERISTICS RANGE VALUES 
Note Min. Max. 

1. Heater Current  1 1.15 1.45 A 

2. Direct Interelectrode Capacitances: 

Grid No.t to plate  2 — 0.15 pF 

Grid No.1 to cathode  2 14.6 18.0 pF 

Plate to cathode  2 0.004 0.016pF 

Grid No.1 to grid No.2  2 20.0 26.5 pF 

Grid No.2 to plate  2 6.3 7.7 pF 
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Grid No.2 to cathode  2 2.1 4.1 pF 

Cathode to heater  2 2.5 4.1 pF 

3. Grid-No.1 Voltage  1,3 -19 -10 V 

4. Interelectrode Leakage 

Resistance  4 50 — MSZ 

5. Zero Bias Plate Current  1,5 1.0 1.8 A 

Note 1: With 13.5 volts ac or do on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With do plate voltage at 700 volts, do grid-No.2 voltage 
of 250 volts, and do grid-No.1 voltage adjusted to give a do plate 
current of 185 mA. 

Note 4: Under conditions with tube at 20o to 30o C for at least 
30 minutes without any voltages appl ied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-volt 
Megger-type ohmmeter having an internal impedance of 1.0 megohm, 
will be no less than the valve specified. 

Note 5: With do plate voltage of 450 volts, do grid No.2 voltage of 
400 volts, do grid No.t voltage of -100 volts, grid drive voltage to 
zero. With pulse duration of 4500 to 5000 µs and pulse repetition 
frequency is 10 to 12 pps. 

FORCED-AIR COOLING 
AIR FLOW: 
Through radiator —Adequate air flow to limit the plate-
core temperature to 250o C should be delivered by a 
blower through the radiator before and during the ap-

plication of filament, plate, grid-No.2, and grid No.1 
voltages. 

For a plate dissipation of 310 watts, approximately four 
and one half cubic feet of air per minute at an incoming 
temperature of 24o C is required in accordance with the 
air flow characteristics as shown in the chart. 
During Shutdown Operation —Air flow should continue 
for a few minutes after all electrode power is removed. 

For further information onforced-air cooling,see .RCA Trans—
mitting Tube Operating Considerations at front of this 
section. 
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DIMENSIONAL OUTLINE 

/'~ PLATE TERMINAL~~  
CAP JEDEC No. CI—I 

~~ 

RADIATOR CORE —
'TEMPERATURE 
MEASUREMENT 

POINT 

PLATE TERMINAL 
(RADIATOR) 

f'\, GRID—No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

~ii "~"c~ CERAMIC 

STIPPLED 
  REGION 

NOTE I 

A 
(NOTE 2) 

~f631fSt ~w3YX.#dlP.4~t11  

~~ 

~I I I I IA 
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(NOTE 2)~ 

 N 
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~~ 

8 
(NOTE 21 

G 
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T # 

t 
J ~ 

N ~ 
~_L 

~ 

BASE 
(NOTE 3) 

E 

TABULATED DIMENSIONS 

Inches 

92L5-3475 

Millimeters 
A Dia. 1.625 ± .015 41.28 ± .38 
B Dia. 1.426 ± .010 36.22 ± .25 
C Dia. 0.687 ref. 17.45 ref. 
D Dia. 1.25 max. 31.75 max. 
E 2.26 max. 57.40 max. 
F 1.920 ± .065 48.8 ± 1.7 
G 0.750 ± .040 19.0 ± 1.0 
H 1.515 ± .045 38.5 ± 1.1 
J 0.150 min. 3.81 min. 
K 0.300 ± .020 7.62 ± .51 
M 0.080 min. 2.03 min. 
N 1.200 max. 30.48 max. 

~\ *Basic dimensions are in inches. Metric dimensions are in milli-

metersand are derived from the inch dimensions (1 inch = 25.4 mml. 
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NOTES FOR DIMENSIONAL OUTLINE 

Note 1: Keep all stippled regions clear. Do not allow contacts or 
circuit components to protrude into these annular volumes. 

Note 2: The diameters of the radiator, grid-No.2 ring terminal con-

tact, and pin circle shall be concentric within the following values of 

the maximum full indicator reading: 

Radiator to Grid-No.2 Terminal Contact Surface 
Radiator to Pin Circle 

Grid-No.2 Terminal Contact Surface to Pin Circle 

0.030" max. 
0.040" max. 
0.030" max. 

The full indicator reading is the deviation of a surface when the tube 

is rotated about the center of the reference. It is a measure of the 

total effect of run-out and ellipticity. 

Note 3: Base conforms to specification of the Large Wafer, Elev-

enar, Eleven pin with ring Base No.JEDEC No.E11-81. It may be 

checked with Gauge JEDEC No.GE11-1. 

TERMINAL DIAGRAM 
(Bottom View) 

Pin 1: Cathode 
Pin 2: Grid No.2 
Pin 3: Grid No.1 
Pin 4: Cathode 

Pin 5: Heater 

Pin 6: Heater 

Pin 7: Grid No.2 
Pin S: Grid No.1 
Pin 9: Cathode 
Pin 10: Grid No.2 
Pin 11: Grid No.1 
Cap: Plate Terminal 
Radiator. Plate Terminal 

Ring: Grid-No.2 Terminal Contact 
Surface (For use at higher 
frequencies) 
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TYPICAL CONSTANT -CURRENT CHARACTERISTICS 
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TYPICAL CONSTANT -CURRENT CHARACTERISTICS 
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TYPICAL PLATE CHARACTERISTICS 
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4662 
TYPICAL GRID CHARACTERISTICS 

NEATER VOLTS=13.5 V 
GRID-No.2 VOLTS=400V 
GRID-No.l VOLTS=ECI
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4662 
TYPICAL COOLING REQUIREMENTS 

AIR FLOW DIRECT THROUGH RADIATOR WITH AIR CHIMNEY (SK-606, # 
OR 124-III-I * ) SOCKET* AND BY-PASS,CAPACITOR.*

PLATE-CORE TEMPERATURE — 250° C. 
INCOMING-AIR TEMPERATURE-24° C. 
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~ay be obtained through Eitel McCullough, Inc., San Carlos, CA 
94070. 

+May be obtained through EF Johnson, Co., 1921 10th Ave., SW, 
Waseca, MN 56093. 
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5558 

HALF-WAVE MERCURY VAPOR REC1'YFIER 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: Xin. Av. Nax. 

Voltage   4.75 5.0 5.25 volts 
Current at 5 volts   — 4.5 4.9 amp 

~~Cathode: 
Heating Time, 

before tube conduction 5 — — minutes 
Tube Voltage Drop   — 15 — volts 
Critical Anode Voltage   — — 50 volts 

Mechanical: 

Mounting Position   Vertical , Base Down 
Maximum Overall Length  7" 
Seated Length   6-1/4" t 1/4" 
Maximum Diameter   3" 
Bulb   ST-23 
Cap   Medium IJETEC No. C1-5F 
Base   Medium-Shel l Small 4—Pin, Bayonet 

IJETEC No. A4-10) 
BOTTOM VIEW 

.ice 

Pin 1 —Heater 
Pin 2 —Cathode 

(Anode 
Return) 

Pin 3 —No 
Conn. 

Pin 4 —Heater, 
Cathode 

Cap — Anode 

Temperature Control: 

Heating--When the ambient temperature is so low that 

the normal rise of condensed—mercury temperature 

above the ambient temperature wi l l not bring the 

condensed —mercury temperature up to the minimurq 
value of the operating ranges specified under 

yaximum Ratings, some form of heat—conserving en—

closure or auxi l iary heater wi l l be required. 

Cooling--When the operating condition= are such that the 
maximum value of the operating condensed—mercury 
temperature range is exc eetletl, provision should be 
made for forced —air cool ing sufficient to prevent 

exceeding the maximum value. 

Temperature Rise of Condensed Mercury 
to Equil ibrium Above Ambient 

Temperature (Approx.):• 
No Load  22 °C 
Full Load   28 °C 

e Mith heater volts = Y.75 and no heat~t onse ruing enclosure. 

t Indicates a Change 

APRIL 1, 1953 TUBE DEPARTMENT 
EADIU COEFORATION OF AAIEEIG\, IUERISON, NEW lEESET 

DATA 



5558 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-NAVE RECTIFIER 

Maximum Ratings, Absolute Values: Uq to Igo cqs 

Operating Condensed-Mercury 
Tenperaturo Renge 

30° to 80°C 30° to 80°C 

PEAK INVERSE 

ANODE VOLTAGE 
CATHODE CURRENT: 

Peak  
Average• 
Fault, for duration 
of 0.1 second max. 

2000 max. 5000 max, volts 

15 max. 15 max. amp 
2.5 max. 2.5 max. amp 

200 max. 200 max. amp 

• averaged over any interval of IS seconds mezimum, 

MEDIUM CAP 
JETEC N>t CI-5 

ST-23 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN. 

BAYONET BASE 
JETEC NSA4-10 

3"DIA. MAX. 

61'f9 ♦ ~4" 

I' 

7" 
MAX. 

9205-6701R3 

APRiL 1, 1953 
TUBE DEPARTMENT 

lAD10 CO!/OlATIOH OE AAIERIU, HA[lISON, HEW lElSFT 

DATA 
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RATE OF RISE OF COND.-MERCURY TEMPERATURE 
I I I I I I I J I I 1

_ Ef = 4.75 VOLTS RMS 
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5561 
,^ HALF-WAVE MERCURY-VAPOR RE 

s~ 
6~ 

CTIFIER 

DATA 

Electricals 

Heater, for Unipotantial Cathode; 
Voltages  5 
Current   10 

Peak Voltage Drop(Approx ) 15 

volts 
amp 

volts 

Mechanical: 

Mounting position   Vartical, Base Down 
Overall Length  111 t 1/!, 
Maximum Diameter  3-13/16" 
Buib  ST—
Cap   3917 
Base  Large Metal--Shell Super.Jumbo /~—pin, Bayonet 

Maximum I{atings, Absolute Values: 

fielder_ 
Continuous Control 
Service Service 

PEAK INVF,HSF. AN011E VOLTAGE 3000 max. 10000 max. volts 
'.NSTAtJTeNE-0US APd011E CURRENT: 
Below 25 Cycles 12.8 max. 8 max. amp 
25 Cycles and Higher. 40 max. 16 max• amt: 

AVEP.AGE ANODE CURi:ENT# 6.4 max• 4 max• amp 
SURGE A.NOUE CURRENT for 

0.1 sec. max. 200 max. 80 max. amp 
COND.--ktERCURY TEMP. RANGE° 40 — SO 25 — 50 oC 

# Heater voltage must be applied at least 5 minutes before 
anode voltage is applied. 

# Averaged over any 15—second interval. 

° Reconmended condensed mercury temperature !,0°C. 

MAY i, 1946 TU@E gYIS10N TENTATIVE DATA 
IA010 CORPORATION OF AMERtU, IURRISON, NEW JEKEY 



5561 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

3 i6~DW. MAX 

CAP~3917 

CONTROLLING 
MERCURY 

TEMPERATURE 

i ~-~-

BASE~4310 

HEATER 
TERMINAL 
CATHODE 
TERMINAL 

NOT USED 

9205-8707 

ANODE 
TERMINAL 

I I"* 0y 

43• 

ANODE RETURN 
8 CATHODE TERMINAI 

MAY 1, 1946 TUBE OMSpN CE-6707 
EADIO COREORATION CN MAERIG. HAttItOM, NEW IEtEEY 
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5618 
VHF POWER PENTODE 

MINIATURE TYPE 

/"~ 

r 

.^ 

GENERAL DATA 

Electrical: 

Fi lament, Coated: 
Filament Arrangement Series  ̀ Parallel " 

Voltage  6.0 t To% 3.0 t io% ac or do volts 
Current  0.23 0.46   amp 

Direct Interelectrode Capacitances:o 
Grid No.l to Plate 0.24   µµf 
Input  7.0   µµf 
Output   5.0   µµf 

~ With no external shield. 

Mechanical: 

Mounting Position  Vertical, or Horizontal with pins 
No.l & No.5 in a horizontal plane 

Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length from Base Seat to Bulb Top (excluding up)• 2° * 3/32°
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   7CU 

Pin 1 -Filament (-) 
Pin 2 -Plate 
Pin 3 -Grid No.2 
Pin 4 -Grid No.3, 

Int. Shield 

Pin 5 - Filament 
Mid-Tap 

Pin 6 -Grid No.l 
Pin 7 -Filament (+) 

AF POWER AMPLIFIER &MODULATOR—Class Al 

Maximum ICAS~~ Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID-No.2 (SCREEN) VOLTAGE 
GRID-No.2 INPUT 
PLATE DISSIPATION 

300 max. volts 
125 max. volts 
2 max. watts 
5 max, watts 

Typical Operation: 

Filament Arrangement Series  ̀ Parallel " 

DC Plate Voltage   250 • 250 volts 
DC Grid-No.3 Voltage   0" 0"" volts 
DC Grid-No.2 Voltaye   75 75 volts 
DC Grid-No.l (Control-

Grid) Voltage' -8 -8 volts 
Peak AF Grid-No.l-to-

Grid-No.l Voltage. 8 8 volts 

',~ ~. See next page. 

OCTOBER 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 1 
FADIO COFFOFATION OF AMFRIG. NAFRISON. NEW IE FSEY 



5618 
VHF POWER PENTODE 

Zero-Signal DC Plate Current 16 19 ma 
Max.-Signal DC Plate Current 17.5 20.5 ma 
Zero-Signal DC Grid-Plo.2 Current 1.5 2.0 ma 
Max.-Signal DC Grid-No.2 Current 3.5 4.5 ma 
Transconductance   3500 3500 Nmhos 
Effective Load Resistance 

(plate to plate). 12000 12000 ohms 
Total Harmonic Distortior:. 10 10 ~ 
Max.-Signal Power Output 1.2 1.4 watts 

Circuit Values: 

Grid-No.l-Circuit Resistance   5000 min. ohms 
100000 max. ohms 

RF POWER AMPLIFIER d OSCILLATOR—Class C Telegraphy°O 
and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximus ICASaa Rat.inga, Absolute Values: 

DC PLATE VOLTAGE   300 max. volts 
OC GRID-No.2 (SCREEN) VOLTAGE  125 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE. -125 max. volts 
DC PLATE CURRENT   30 max. ma 
DC GRID-No.l CURRENT   3 max. ma 
PLATE INPUT  7.5 max. watts 
GRID-No.2 INPUT  2 max. watts 
PLATE DISSIPATION  5 max. watts 

Typical Operation:® Up to At 
qo Mc 8o Mc 

DC Plate Voltage   300 300 .volts 
DC Grid-No.3 Voltage®   0 0 volts 

DC Grid-No.2 Voltage°   75 75 volts 
32000 32000 ohms 
-45 -45 volts 

DC Grid-No.l Voltage" ® ~ 30000 30000 ohms 
1400 1400 ohms 

Peak RF Grid-No.l Voltage. 65 65 volts 
DC Plate Current   25 25 ma 
DC Grid-Nc.2 Current   7 7 ma 
DC; Grid-No.l Current (Approx.) 1.5 1.5 ma 
Driving Power (Approx  )   0.2 0.3 watt 
Power Output (Approx.) ~ 5.4 5.2 watts 

Circuit Values: 

Grid-No.l-Circuit Resistance   5000 min. ohms 
100000 max. ohms 

Useful power output ie approximately 5.0 watts for q0 Mc and 4.5 watts 
for 80 Mc. 

. N ° E.71]. • ~ ®: See next page. 

OCTOBER 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 1 
lADIO COlpRAT10N OF AMERICA. MARRISON, NFW JERSEY 



5618 
VHF POWER PENTODE 

FREQUENCY MULTIPLIER 

Maximum ICAS " Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID-No.2 (SCREEN) VOLTAGE 
DC GRID-No.l (CONTROL-GRID) VOLTAGE. 
DC PLATE CURRENT  
DC GRID-No.l CURRENT  
PLATE INPUT 
GRID-No.2 INPUT 
PLATE DISSIPATION 

300 max. volts 
125 max. volts 

-125 max. volts 
30 max. ma 
3 max. ma 

7.5 max. watts 
2 max. watts 
5 max, watt 

Typical Operation:® Doubler Triplex 
t o 8o Nc t o 8o Nc 

DC Plate Voltage   300 300 volts 
DC Grid-No.3 Voltage®   0 0 volts 

DC Grid-No.2 Voltage°  { 41000 41000 vohms 

DC Grid-No.l Voltaye~   
-125 -125 volts 

{ 68000 68000 ohms 
Peak RF Grid-No.l Voltage. .'  160 160 volts 
DC Plate Current   25 25 ma 
DC Grid-ko.2 Current   5.5 5.5 ma 
DC Grid-No.l Current (Approx.) 1.85 1.85 ma 
Driving Power (Approx  )   0.75 0.75 watt 
Power Output (Approx.) N 4.2 3.4 watts 

Circuit Yalues: 

Grid-No.l-Circuit Resistance 5000 min. ohms 
100000 max. ohms 

N useful power output is app roximat ely 3.5 watts for doubler service and 
2.7 watts for triplex operation. 

For series filament. arrangement, filament voltage is apP l.i ed between 
p ins ND.1 and No. 7. The grid-No.i voltage is referred to pin No. 1. and 
grid-No.3 (pin Xo. n) i5 Connected to pin No. 1. 

" For parallel filament arrangement, filament voltage is aGGpl ied Det ween 
pin xo.5 and pins No.i and No.7 connected together. Tne grid-No.i 
voltage is referred to pin No.S and grid No.3 1pin No. n) is connected 
to pin No. S. 

~ Intermittent Commercial and Amateur Service. 
~ For do filament supply. 

-~ Obtained from afi xetl supply or Gy agrid-Nn.1 resistor (30000) or cath-
ode resistor (InOC). 

° ODt ai ned from a separate source, or from the plate voltage supply with 
a vol tz9e divider. Series screen resistor of value shown should De 
used only where ine 5618 ,s employed as aDutfer amplifier and is not 
keyed. 

°4 Key-tlown conditions Der tube without amplitude modulation. Nodul at ion 
e55enti ally negative may De used it Lhe positive peak of the and io+ 
t requency envelope does not exceed 31St o} the cer rier conditions. 

Fil ement may De connected in either parallel or series arrangement. 
~witn parallel connection, grid Nn.3,(pin No. n) .is connected to pin 
No. S; for series operet ion, connect pin No.n to pin Nd. i. 

O DL ai ned from affixed supply, or Dy agrid-No.1 resistor of value shown. 

OCT08ER 15, 1947 TUBE DEVARTkAENT TENTATIVE DATA 2 
uo~o tarounow of uaeiu. ,welsaN, raw xNser 
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5618 

AVERAGE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
WITH EC  2AS VARIABLE 
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5671 
Power Triode 

FORCED-AIR COOLED 

GENERAL DATA 
Electrical: 
Fi lament, Multistrand Thoriated Tungsten: 

Excitation  Single-Phase AC or DC 
Voltage°  11 t 5% volts 
Current at heater volts = 11  285 amp 
Minimum heating time  15 sec 

Ampl ification Factor for grid volts 
-50, plate amperes = 2  40 

Direct Interelectrode Capacitances 
(Approx.): 
Grid to plate   50 µµf 
Grid to filament  90 µµf 
Plate to filament   1.5 µµf 

Mechanical: 

Operating Position  Vertical, filament end up 
Maximum Overall Length  25" 
Maximum Diameter  17" 
Weight (Approx  )  228 pounds 
Radiator  Integral part of tube 
Air Jacket  RCA-241F1 

F -Fi lament 

G -Grid 

P -Plate 

Thermal: 
Air Flow: 

Through radiator—The specified air flow for various plate 
dissipations as indicated below should be del ivered by a 
blower vertical ly upward through the radiator before and 
during the appl ication of any voltages. Fi lament power, 
plate power, and air may be removed simultaneously. 

Plate Dissipation  15 20 25 kw 
Air Flow   1 100 1450 IS00 cfm 
Static Pressure  0.85 1.5 2.2 in. of water 

To filament seals  10 min.. cfm 

The specified air flow should be directed from a 1 —I/4"—
diameter nozzle into the fi lament header before and during 
the appl ication of any voltages to l imit the temperature 
of the fi lament seals to the maximum value. 

~Indlcates a then ge. 
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Input Air Temperature (To radiator)   45 max. °C 
Radiator Temperature  180 max. °C 
Bulb Temperature  180 max. °C 
Seal Temperature (Filament, grid, 

and plate)   165 max. °C 

AF POWER AMPLIFIER and MODULATOR — Class B 

Maximum CCSb Ratings, Absolute-Naximum Values: 

OC PLATE VOLTAGE  15000 max. volts 
MAX.-SIGNAL CC PLATE CURRENT°   6 max. amp 
MAX.-SIGNAL PLATE INPUT°  90 max. kw 
PLATE DISSIPATION°  25 max. kw 

Typical Operation: 
Values are fora tubes 

Filament Voltage  10 it volts 
DC Plate Voltage  10200 15000 volts 
DC Grid Voltage   -220 -320 volts 
Peak AF Grid-to-Grid Voltage  900 1600 volts 
Zero-Signal DC Plate Current  0.6 0.6 amp 
Max.-Signal DC Plate Current  5.8 10 amp 
Effective Load Resistance 
(Plate to plate)  3600 3320 ohms 

Max.-Signal Driving Power (Approx.)d. 120 600 watts 
Max.-Signal Power Output (Approx  )   37 100 kw 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions bertube for use 
with a max. modulation factor of i 

MaxlmUm CCSb Ratings, Absolute-Naximum Values: 

DC PLATE VOLTAGE 12500 max. volts 
DC GRID VOLTAGE  2000 max. volts 
DC PLATE CURRENT 4.5 max. amp 
DC GRID CURRENT  1 max. amp 
PLATE INPUT  
PLATE DISSIPATION  

55 max. 
17 max. 

kw 
kw V 

Typical Operation: 

At 1.6Nc 

Filament Voltage 10 11 volts 
DC Plate Voltage 10200 12500 volts 
DC Grid Voltage:° 

From a fixed supply of -1500 -1500 volts 
V 

From a grid resistor of  2100 1500 ohms 
Peak RF Grid Voltage 2070 2180 volts 
DC Plate Current 3.3 4 amp 
DC Grid Current (Approx.)  0 72 1 amp 
Driving Power (Approx.)f 1350 1960 watts 
Power Output (Approx  ) 28 40 kw 

V 
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5671 
RF POWER AMPLIFIER and OSCILLATOR — Class C Telegraphy 

Rey-down conditions yer tube without modulation9

Maximum CCSb Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  15000 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  8 max. amp 
DC GRID CURRENT   1 max. amp 
PLATE INPUT   100 max. kw 
PLATE DISSIPATION   25 max. kw 

Typical Operation: 

At 1.6 Mc 
Fi lament Voltage  10 11 volts 
DC Plate Voltage  12500 15000 volts 
DC Grid Voltage:h 

From a fixed supply of  -1250 -1500 volts 
From a cathode resistor of. 190 225 ohms 
From a grid resistor of   1300 1500 ohms 

Peak RF Grid Voltage  1970 2270 volts 
DC Plate Current  5.8 6 amp 
DC Grid Current (Approx.) 0  95 1 amp 
Driving Power (Approx.)f  1700 2040 watts 
Power Output (Approx  )   55 70 kw 
• 

when the 5671 Is operatetl at less loan maximum ratings, the filament 
voltage may be retluoed t0 9.75 volts. 

b 
CCS Continuous Commercial Service. 

d Averagetl over any audio-frequency cycle of sine-wave form. 
d 

The tlrl ving stage shoultl have good regulation antl should De ca paD7e 
of supplying considerably more than the regal red tlriving power. 

~ ODtalnetl from a fixed supply, grid resistor, or a combinatl on oP both. 
f Low Frequency tlriving power Is aDsor Ded Dy the grid and grltl resistor 

and does nOt include circuit losses. At higher frequ anti es the power 
furnished Dy the driver must be greater because of increased tube and 
circuit losses. 

9 Motlulatlon essentially negative may De usetl IP the posi Ll ve peak of the 
audio-frequency envelope does not ezc eed 1158 of the carrier condlti on s. 

h Obtained Prom a Pixetl supply, a cathode resistor, a grltl resistor, or 
from a combination of a fixed supply and self-bias. 

CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIfiN 

Note Min. Nax. 

Filament Current 1 265 305 amp 
Ampl ification factor 1 2 35 45 
Direct Interelectrode Capacitances: 
Grid to plate  45 59 µµf 
Grid to filament 72 104 µµf 
Plate to filament  1.1 1.9 µµf 

Plate Voltage  1 3 3200 4200 volts 
Plate Voltage  1,4 6700 8700 volts 
Grid Voltage 1 5 -310 -490 volts 
Grid Voltage 1 6 - 1100 volts 

+- Indicates a change. 
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567 
Note Min. Nax. 

Peak Cathode Current  7 50 — amp 
Grid Current 1  6 — 9.5 amp 
Useful Power Output 1  8 59 — kw 

Note 1: Wl to 11 volts ac on filament. 

Note 2: Wi [h Oc grin voltage of —50 volts and do plate voltage atlj ustetl 
to give do plate current of 2 amperes. 

Note 3: With do grItl voitage oP 0 volts and tic plate voltage atlj ust ed 
to give do plate current of 2 amperes. 

Note u: With do grin voltage of —100 volts and tic plate voltage adjusted 
to give do plate current of 2 amperes. 

Note 5: With do plate voltage of 15000 volts and do gritl voltage adjusted 
to give tic plate current of 50 ma. 

Note 6: With tic plate voltage of 2600 volts and instantaneous grid 
voltage adjusted to give instantaneous plate current of 35 
amperes. 

Note 7: Represents the maximum usable cathotle Current (plate Current entl 
grid current) for the tube untler any condition of operation. 

Note a: In se1P—excltetl oscillator circuit entl with tic plate voltage of 
15000 volts, tic plate current oP 6.6 amperes, do gritl current of 
0.a to 1.0 ampere, gritl resistor of 1600 t 104 ohms, entl 
frequency Of 1.6 Mc. 

MAXIMUN RATINGS vs OPERATING FREQUENCY 

FREQUENCY 10 18 25 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE ' 
AND INPUT: 
Class C Telephony (Plate—

Modulated) 100 88 80 % 
Class C Telegraphy 100 88 80 % 

~I/ 

`./ 

1 
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NOTE: FLEXIBLE CONNECTIONS ARE REQUIRED. 
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TYPICAL CHARACTERISTICS 

0 2 3 4 
PLATE VOLTS (E y) 

5 6 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
E{`=11 VOLTS. AC 
IC=GRID AMPERES 
Ib=PI ATE AMPERES 
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5675 

Medium-Mu Triode 
--~ 

GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Cathode-Drive Appl ications with Full Input 
up to 1700 Mc and with Reduced Input up to 
3000 Mc, and at Altitudes up to 100,000 Feet 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 t 10~ volts 
Current at heater volts = 6.3 0.135 amp 

Ampl ification Factor  20 
Transconductance, for do plate ma. = 24, 
do plate volts = 135  6200 µmhos 

Direct Interelectrode Capacitances:° 
Grid to plate   1.4 pf+ 
Grid to cathode   2.4 pf+ 
Plate to cathode  0.09 max. pf 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Socket for Heater Pins Grayhill No.22-3b 

Cinch 54A16325e, 
or equivalent 

Terminal Connections (See Dimensional Outlinef: 
P 

H -.Heater 
K - Cathode 

G - Grid 
P - Plate 

Thermal: 

Plate-Seal Temperature  175 max. 

~~ RF POWER AMPLIFIER AND OSCILLATOR — Class C Telegraphy 

Rey—down conditions qer tube without amplitude modulation d

Maximum CCSe RatingS, Absolute-Maximum Values: 

For altitudes uy to ioo,oao feet 
and frequencies ub to i~oo Nc 

DC PLATE VOLTAGE  300 max. volts 
DC GRID VOLTAGE   -90 max. volts 
DC CATHODE CURRENT  30 max. ma 

oC

+ inaicat es a change. 
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DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATIONf 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  90 max. volts 
Heater positive with 

respect to cathode  90 max. volts 

Typical CCSe Operation: 

As oscillator in cathode—drive circuit 

At frequency of iryoo g000 Nc 

DC Plate-to-Grid Voltage  128 151.5 volts 
DC Cathode-to-Grid Voltage  8 1.5 volts 

From a grid resistor of   2000 5000 ohms 
DC Plate Current  25 29 ma 
DC Grid Current )Approx.)   4 0.3 ma 
Useful Power Output (Approx.)   475 50 mw ~,,,~ 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.1 max. megohm 

8 max. ma 
5 max. watts 
5 max. watts 

a without external shieltl. 
b Grayhill, . I nc., 561 Nillgrove Ave., LeG range, Ill inois. 
c Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago, Ill inois. 
d Modulation essentially negative may be used if the positive peak of 

the audio—frequency envelope does not exceed 115 Der cent of the 
carrier conditions. 

e Continuous Commercial Service. 
} 

In appl ications where the plate tl issi pation exceeds 2.5 watts, it is 
important that a large area of contact De provided between the plate 
cylinder and the connector to provide adequate heat conduction. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Heater Current  1 0.125 0.145 amp 
Direct Interelectrode 
Capacitances: 
Grid to plate   - 1.2 1.6 pf 
Grid to cathode   - 2.0 2.6 pf 
Plate to cathode  - - 0.09 pf 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  2 - 100 µa 

Heater positive with ~„/ 

respect to cathode 1  2 - 100 µa 

Leakage Resistance: 
From grid to prate and cathode 
connected together 1  3 25 - megohms 

From plate to grid and cathode 
connected together 1  4 25 - megohms - 

Reverse Grid Current 1  5 - 1 µa 

Emission Voltage  6 - 14 volts 
Ampl ification Factor 1  7 15 25 
Transconductance 1  7 5100 7700 (mhos 

RADIO CORPORATION OF AMERICA 
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Plate Current (1)  1 7 17 31 ma 
Plate Current (2)  1 8 - 100 µa 
Power Output 1 9 300 - mw 

Note 1: Wlth 6.3 volts ac or do on heater. 
Note 2: With 100 Volts OC between heater and Catnbde. 
Note 3: With grid 100 volts negative with respect to plate and cathode 

which are connected tog etne r. 
Note M: Witty plate 300 volts negative with respect to grid and cathode 

w which are connected toget ner. 
'~ Note 5: With do Qlate voltage of 150 volts, do gri0 voltage of -2 volts, 

grid res Astor of 0.1 meg ohm. 
Note 6: with do voltage on grid and plate which are connected together 

adJJ'ust ed to produce a cathode current of go ma. an0 with 5.5 
v O1t5 on heater. 

Note 7: With do plate-supply voltage of ij 5volts, cat node resistor of 
68 ohms, antl Cathode bypass capacitor of 1000 µf. 

Note 8: Witty do plate voltage of 120 volts and do grid voltage o} -25 
volts. 

Mote 9: With do plate voltage of 120 volts, grid resistor adjusted to 
give a do plate current of 25 mill iamperes in a cavity-type 
oscillator operating at 1700 t 5 Mc. 

SPECIAL TESTS AND PERFORMANCE DATA 

Low-Frequency Vibration Performance: 

This test (simi lar to MIL-E-ID, paragraph 4.9.19. 1 1 is. 
performed on asample lot of tubes from each production run 
under the following conditions: 

Heater voltage of 6.3 volts, do plate supply .voltage of 150 
volts, grid voltage of -2.5 volts, and plate load resistor 
Of 10,000 ohms. The tubes are vibrated in a plane perpen-
dicular to the tube axis at 25cps at an acceleration of 
2.5 g. The rms output voltage across the plate load 
resistor as a result of vibration of the tube wi l l not 
exceed 100 mi l l ivolts. 

Nigh-Frequency Vibration Performance: 

This test (simi lar to MIL-E-ID, paragraph 4.9.19.21 is 
~~ performed on a sample lot of tubes every 90 days. The tube 

is vibrated perpendicular to its axis, with ~no voltages 
appl ied to the tube. Vibratlon frequency is 40 to 60 cps and 
acceleration is 10 g. At the end of this test, tubes wi l l 
meet the fol lowing l imits: , 
Heater-Cathode Leakage Current  100 max. µa 
For conditions shown under Characteristics Range Values 

~~ Notes 3, 2. 
Low-Frequency Vibration lrmsl   100 max. my 
For conditions shown above under Low-Frequency Pibration 
Per}ormance. 

Transconductance  5100 min. . µmhos 

For conditions shown under Characteristics Range Vn,lues 
Notes 1, ~. 

^ Plate Current 121   100 max, µa 
For conditions shown under Characteristics Range Values 

Notes 1, 8. 
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Shorts and Continuity Test; 

This test (simi lar to MIL-E-ID, paragraph 4.7.31 is 

performed on al l tubes from each production run. Voltage -,, 
appl ied between adjacent elements of the tube under test wi l l 

be between 20 and 70 volts do 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 mutual ly perpendic-

ular directions. If a short indication is obtained, the 

tapping cycle is repeated two times for verification. Accept- 1 , 

ante criteria is based on the "Resistance vs. Time Duration" ~/ 

curve shown in paragraph 4.7.7 of MIL-I-D, Amendment 5. 

Glass Seal Fracture Tests: 

Fracture tests are performed on a sample lot of tubes 
every 90 days. 

I. Tubes are placed on supports spaced 15/16" t 1/64" apart 
~x with the grid flange centered between these supports. Tubes 

wi l l withstand gradual appl ication, perpendicular to the tube 

axis, of a force of 30 pounds upon the grid flange without 

causing fracture of the glass insulation. 

2. Tubes are held by clamping to the cathode cyl inder. 

Tubes wi l l withstand gradual appl ication of a torque of 12.5 

inch-pounds upon the plate terminal without causing fracture 

of the glass insulation. 

Dynamic Life Performance: 

This test (simi lar to MIL-E-ID, paragraph 4. 1 1.3.21 is 

performed on a sample lot of tubes f rom each production run 

to insure high qual ity of rf performance. Each tube is l ife-
tested in a cavity-type osci l lator at 500 t 15 Mc under the 

fol lowing conditions: 

Heater voltage of 6.3 volts, plate-supply voltage of 300 

volts, cathode res istor is adjusted to give a do plate current 

of 30 ma and value is recorded. At the end of 500 hours, 

the tube wi l l not show permanent shorts or open circuits and 

wi l l be criticized for the total number of defects in the ~~ 
5 ample lot and fOr the number of tubes fai l ing to meet the 

fol lowing l imit: 

Power Output  0.2 min. watt 

For conditions shown under Characteristics Range Values 

Notes i,q. 

OPERATING CONSIDERATIONS 

The mounting for this type in coaxial-l ine, paral lel-l ine, 
or lumped circuits may support the tube securely by any one 

of the three terminals. Connections to the other two terminals 
must be made by contacts with flexible leads. 

The mounting for this type in cavity-type circuits should 
preferably support the tube by the grid flange which shou ld ~/ 

make firm contact to the cavity surface. 

RADIO CORPORATION OF AMERICA 
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The heater pins of this type should not be soldered to 
f~ circuit elements. The heat of the soldering operation may 

crack the glass seals of the heater pins and damage the tube, 

The cathode should preferably be connected to one side of 

the heater. When, in some circuit designs, the heater is not 
connected directly to the cathode, precautions must be taken to 
hold the peak heater-cathode voltage tothe maximum-rated values. 

—+{ ~ .230" MAX. 

„"~ 

/~ 

±.020 

2.012" 
MAX. 

.220"„ 

+ 060 
-.035 

.025" 
MAX, 

i 
.580" 
MIN. 

.855"
±.020'  

7B5' 
5.015" 

.560" 
MIN. 

i  { 

.040" MAX. 

.020' ± .002"DIA. 
2 HEATER PINS 

METAL 
PLATE TERMINAL 

.250 ±.005~OIA. 
NOTE I) 

GLASS .687" 
MAX. DIA. 

/ 
.032"

I  ~t.003 '
4 

~~ ME TAL 
GRID TERMINAL 
.812' t .005" OIA. 

(NOTES 162) 
METAL 

CATHODE TERMINAL 
.250 t .005"DIA. 

080" MAX. 

I 

— ~UNT INNED 

I .I 15~ 3 .040 ~ AT 
FFF~~~~ TIPS OF PINS 

92CS-7340R4 

NOTE I: MAXIMUM ECCENTRICITY OF CENTER LINE (AXIS) OF 

PLATE TERMINAL OR GRID-TERMINAL FLANGE WITH RESPECT TO THE 

CENTER LINE (AXIS) OF THE CATHODE TERMINAL IS 0,010". 

NOTE 2: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO RO-
TATIOVAL 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 AT A POINT APPROXIMATELY 0.020" INWARD FROM 

ITS EDGE FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL 

DISTANCE WILL NOT EXCEED 0.020". 
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AVERAGE CHARACTERISTICS 

I 

0 0 0 
~n o_ n 

PLATE (Ib) OR GRID(IC) MILLIAMPERES 
92CM— 7343 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



S)

5763 
VHF BEAM POWER TUBE 

9 —PIN MINIATURE TYPE 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.0 t 10~ ac or do volts 
Current   0.75   amp 

~ransconductance for plate 
current of 45 ma. 7000   µmhos 

Mu-Factor, Grid No.2 
to Grid No.l 16 

Direct Interelectrode Capacitances:° 
Grid No.1 to Plate 0.3 max  µµf 
Input   9.5   µµf 
Output   4.5   µµ.f 

o With no external snie ltl. 

Mechanical: 

Mounting Position   Any 
Maximum Overal l Length   2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top lexcluaing tips 2" t 3/32" 
Maximum Diameter   7/8" 
Bulb   T-6-i/2 
Bash   Smal l-Button Noval 9-Pin (JETEC No.E9-1) 
Basing Designation for BOTTOM V'IEGv 9K 

Pin 1 -Plate Q Pin 5 -Heater 
Pin 2 -No 

dOO 
Pin 6 -Grid No.2 

Connection ~( , Pin 7 -Cathode 

Pin 3 -Grid No.3 ©\~~~0 Pin B -Grid No.l 
Pin 4 -Heater O+~ I O Pin 9 -Grid No.1 

PLATE-MDDULATED RF PDWER AMPLIFIER--Class C Telephony 
^.arrier conditions yer tube for use with a wax. wad ula ti on factor of I.0 

C(t'$•  
ICAS~~ 

#laximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   250 max. 300 max. volts 
DC GRID-No.3 (SUPPRESSOR) 

VOLTAGE 0 max. 0 max. volts 
DC GRID-No.2 (SCREEN) 

VOLTAGE 250 max. 250 max. volts 
DC GRID-No.l (CONTROL-

GRID) VOLTAGE -125 max. -125 max. volts 
DC PLATE CURRENT   40 max. 50 max. ma 
DC GRID-No.2 CURRENT 15 max. 15 max. ma 
DC GRID-No.l CURRENT 5 max. 5 max. ma 
PLATE INPUT   10 max. 15 max. watts 
GRID-No.2 INPUT   1.5 max. 1.5 max. watts 
PLATE DISSIPATION   8 max. 12 max. watts 

!,~ ~: See next Dage. 

MAY 3, 1954 

L -

TUBE DIVISION 
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VHF BEAM POWER TUBE 

ccs• rcas•• 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode 100 max. 100 max. volts 

Heater positive with 
respect to cathode 100 max. 100 max. 

BULB TEMPERATURE (At hottest 
point on bulb surface) 250 max. 250 max. 

Typical Operation up to 30 Mc: 

DC Plate Voltage   250 300 
Grid No.3   Connected to cathode at socket 
DC Grid-No.2 Voltage• 250 250 volts 
DC Grid-No.l Voltage* 39 -42.5 volts 
From a grid resistor of 39000 18000 ohms 

Peak RF Grid-No.l Voltage 46.5 53.5 volts 
DC Plate Current   40 50 ma 
DC Grid-No.2 Current 5.6 6 ma 
DC Grid-No.l Current 

(Approx.) 1 2.4 ma 
Driving Power (Approx.)• 0.05 0.15 watt 
Useful Power Output (Approx.) 6.4• 10• watts 

Maximum Circuit Values (CCS or ICAS Conditions): 
Grid-No.l-Circuit Resistance 0  1 max. megohm 

volts, 

oC

RF POWER AMPLIFIER b OSCILLATOR--Class C Telegraphy°
and 

RF POWER AMPLIFIER--Class C FM Telephony 

CCS• ICAS•• 

Maximum Ratings, Absolute Valves: 

DC PLATE VOLTAGE 300 max. 
DC GRID-No.3 (SUPPRESSOR) 

VOLTAGE 0 max. 
DC GRID-No.2 (SCREEN) 

VOLTAGE 250 max. 

DC GRID-No.l (CONTROL~RID) 
VOLTAGE -125 max. 

DC PLATE CURRENT   50 max. 
DC GRID-No.2 CURRENT   15 max. 
DC GRID-No.l CURRENT   5 max. 
PLATE INPUT   15 max. 

350 max. volts 

0 max. volts 

250 max. volts 

L 

-125 max, volts 
50 max. ma~ -
15 max. ma 
5 max. ma 
17 max. watts 

~ Obtained preferably from a separate source modulated with the plate 
s uDDly, or from the modulated plate supply through a series resistor. 

~ Obtained from grid—No.l resistor or from a combination of gritl—N o.l ~, 
resistor with either fixed supply or cathode resistor. 

° Key down contl i[ion5 per LUDe without ampl It ude modulation. NoO ulatio 
e 55entially n.,,,t ive may De u5 ed if the positive Peak of the audio—
frequency envelope does not exceed 115E of the ca rrler conditions. 

•, ••,~: see next Dage. 

MAY 3, 1954 Tune orvist'oN 
RAalO COINMATIpJ OF AMERIG. IWRISON, NEW XRfEY 

i Indicates a cnnnge 
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VHF BEAM POVS~ER TUBE 

ccs• zcas•• 
GRID—No.2 INPUT   2 max. 2 max, watts 
PLATE DISSIPATION 12_ max. 13.5 max. watts 
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 100 max. 100 max. volts 
Heater positive with 

respect to cathode 100 max. 100 max. volts 
BULB TEMPERATURE (At hottest 

point on bulb surface). 250 max. 250 max. °C 

Typical Operation up to 30 Mc: 
DC Plate Voltage   300 350 volts 
Grid No.3   Connected to cathode at socket 
DC Grid—No.2 Voltage 250 250 volts 
DC Grid—No.l Voltage• . —28.5 —28.5 volts 

Frosr a grid resistor of 18000 18000 ohms 
Peak RF Grid—No.l Voltage 37.5 37 volts 
DC Plate Current   50 48.5 ma 
DC Grid—No.2 Current 6.6 6.2 ma 
DC Grid—No.l Current 

(Approx.) 1.6 1.6 ma 
Driving Power (Approx•) 0.1 0.1 watt 
Useful Power Output (Aporox.) 10.3a 12a watts 

Typical Operation at 50 Mc: 
DC Plate Voltage   300 — volts 
Grid No.3   Connected to cathode at socket 
DC Grid—No.2 Voltage 250 — volts 
DC Grid—No.l Voltage® —60 — volts 
From a grid resistor of 22000 — ohms 

Peak RF Grid—No.l Voltage 80 — volts 
DC Plate Current   50 — ma 
DC Grid—No.2 Current 5 — ma 
DC Grid—No.l Current (Approx.) 3 — ma 
Driving Power (Approx.) 0.35 — watt 
Useful Power Output (Approx.)' 7e — watts 

MazilBusl Circuit Values (CCS or ICAS Conditions): 
Grid—No.l—Circuit Resistance   0.1 max. megohm 

FREQUENCY MULTIPLIER 
Maxiwunl CCS• Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC G171D—No.3 (SUPPRESSOR) VOLTAGE . 
DC GRID—No.2 (SCREEN) VOLTAGE  
DC GRIC}-No.l (CONTROL—GRID) VOLTAGE 
DC PLATE CURRENT  

'• Continuous Commercial Service. 
•• Intermittent Commercial and Amateur Service. 
•.~: See next page. 

300 max. volts 
0 max. volts 

250 max. volts 
—125 max. volts 
50 max. ma 

F Indicates a cAe nge 

F 

F 
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VHF BEAM POWER TUBE 

OC GRID-No.2 CURRENT  
DC GRID-No.l CURRENT  
PLATE INPUT  
GRID-No.2 INPUT  
PLATE DISSIPATION  
PEAK HEATER-CATHODE VOLTAGE: 

15 max. ma 
5 max, ma 
15 max. watts 
2 max. watts 
12 max. watts 

Heater negative with respect to cathode 100 max. volts 
Heater positive with respect to cathode 100 max. volts 

BULB TEMPERATURE lAt hottest 
point on bulb surface)   250 max. °C 

Typical Operation: Doubler Triyler 
to 17g Mc to i~g Mc 

DC Plate Voltage   300 300 volts 
Grid No.3   Connected to cathode at socket 
DC Grid-No.2 Voltage   volts 
DC Grid-No.l Voltage®   -75 -100 volts 

From grid resistor of 75000 100000 ohms 
Peak RF Grid-No.l Voltage 95 120 volts 
DC Plate Current   40 35 ma 
DC Grid-No.2 Current   4 5 ma 
DC Grid-No.l Current (Approx.)  1 1 ma 
Driving Power (Approx.) 0.6 0.6 watt 
Useful Power Output (Approx.) 2.1a 1.3~ watts 

Maximum Circuit Values (For maximum rated conditions): 

Grid-No.l-Circuit ResistanQe 0  1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 
Heater Current   1 0.69 0.81 amp 
Grid No.l-Plate Capacitance 2 - 0.3 µµf 
Input Capacitance   2 8.0 11,0 µµf 
Output Capacitance   2 3.8 5.2 µµf 
T ransconductance 1  3 5100 8900 Eunhos' 
Plate Current 1  3 33 57 ma 
Grid-No.2 Current 1  3 - 10 ma 
Reverse Grid-No.l Current 1,4 - 2 µamp 

NOTE 1: with 6 volts ac or do on neater. 
MOTE 2: with no external shieltl. 

NOTE 3: with do plate voltage of 250 volts, do grid-N o.2 voltage of 250 
volts, and do grid—No.i voltage of —7.5 volts. 

NOTE u: With do plate voltage of 250 volts, do grid —N o.2 voltage of 250 
volts, dt grid—N 0.1 voltage of —7,5 volts, and grid—No.l—circuit 
re 51st ante of 0.1 megohm, 

® OD[ained from a fixed suDOIY. or by a grid—No.l resistor of value shown. 
~ This value of useful power is measured at Load o/ output circuit. 

Data on Operating Frequencies for the 5763 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

— Indicates a change 

`y ` 

~' 
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~ AVERAGE CHARACTERISTICS 

/, 
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AVERAGE PLATE CHARACTERISTICS 
WITH EC2 A3 VARIABLE 
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Power Triode 
r l WATER AND FORCED-AIR COOLED GROUNDED-GRID TYPE 

GENERAL DATA 

r ~ 

Electrical: 

Filament, Multistrand Thoriated-Tungsten: 
Voltage (AC or DC)  it t 0.6 volts 
Current at filament volts = 11  285 amp 
Starting Current: It is not necessary to provide means for 

l imiting fi lament starting current on this 

type. Ful l rated fi lament voltage can be 
appl ied safely to the cold fi lament. 

Minimum Heating Time  15 sec 
Ampl ification Factor  40 t 
Direct Interelectrode Capacitances 
(Approx.): 
Grid to plate   53 pf 
Grid to filament  89 pf 
Plate to filament 1  2 pf 

Mechanical: 
Operating Position Vertical, filament end up 
Maximum Overall Length  24-1/2" 
Maximum Diameter  9-1/2" 
Terminal Diagram (See Dimensional Outline): 

F -Filament 
G -Grid 

P -Plate 

Therlaal 

Water Flow  20 to 25 gpm 
The specified water flow must start before the appl ication 
of any voltages, and may be removed simultaneously with the 

fi lament and plate power. 

Air flow: 
To plate seal and bulb: 

At frequencies below 1.7 Mc   Natural 
At frequencies above 1.7 Mc   Up to 250 cfm 

Adequate forced—air cool ing should -be provided to l imit 

the temperature of the plate seal and bulb to their 

specified maximum values. The amount of air flow 

required wi l l increase with the operating frequency. 

The cool ing air should start before the appl ication of 

any voltages and should be distributed uniformly around 

the plate seal by means of a suitable air manifold and 

an airdef lecto r. The airflow may be removed simultane—

ously with fi lament and plate power. 

~-Inel cotes a then ge. 

RADIO CORPORATION OF AMERICA DATA I 
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To fi lament seals and grid seal   10 min. cfm 
The specified air flow should be directed vertical ly 
from a I-I/4" diameter nozzle into the fi lament he ater 
before and during the appl ication of any voltages. It 
may be removed simultaneously with fi lament and plate 
power. 

Outlet Water Temperature  70 max. °C 
Bulb Temperature  180 max. °C 
Seal Temperature (Fi lament, grid, and plate) 165 max. °C 

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

DC PLATE VOLTAGE  15000 max. 
6 max. 

90 max. 
50 max. 

MAX. -SIGNAL DC PLATE CURRENTb  
Max. -SIGNAL PLATE INPUTb 
PLATE DISSIPATIONb 

volts 
amp 

kw 
kw 

Typical Push-Pull Operation: 
Values are for z tubes 

DC Plate Voltage  10200 15000 volts 
DC Grid Voltage   -220 -320 volts 
Peak AF Grid-to-Grid Voltage  900 1560 volts 
Zero-Signal DC Plate Current  0.6 0.6 amp 
Max.-Signal DC Plate Current  5.8 12 amp 
Effective Load Resistance 

(Plate to plate)  3600 2640 ohms 
Max.-Sig. Driving Power (Approx.)°. 120 688 watts 
Max.-Sig. Power Output (Approx. ) . 37 117 kw 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions fl er tube for use 
with a maximum modulation }actor of z 

MflX1111U@ CCS Ratings, Absolute-Naxti mum Values: 
DC PLATE VOLTAGE  12500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  5-0 max- amp 
DC GRID CURRENT. 1  25 max. amp 
PLATE INPUT   60 max. kw 
PLATE DISSIPATION   33 max. kw 

Typical Operation: 

DC Plate Voltage  10200 12500 volts 
DC Grid Voltage:d 

From afixed-supply   -1500 -1500 volts 
From a grid resistor of 2100 ohms. -1500 - volts 
From a grid resistor of 1400 ohms. - -1500 volts 

Peak RF Grid Voltage  2070 2180 volts 
DC Plate Current  3.3 4.5 amp 
DC Grid Current (Approx.)°  0.72 1.1 amp 
Driving Power (Approx. )°  1350 2160 watts 
Power Output (Approx  )   28 45 kw 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyf

Maximum CCS Ratings, Absolute-Naximum Values: 
DC PLATE VOLTAGE  17000 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  9 max. amp 
DC GRID CURRENT   1.25 max. amp 
PLATE INPUT   150 max. kw 
PLATE DISSIPATION   50 max. kw 

Typical Operation in Grounded-Filament Circuit: 
DC Plate Voltage  14000 17000 volts 
DC Grid Voltage:g 

From a fixed supply  -900 -1450 volts 
From a cathode resistor of 125 ohms  -900 - volts 
From a cathode resistor of 150 ohms  - -1450 volts 
From a grid resistor of 750 ohms. -900 - volts 
From a grid resistor of 1320 ohms -1450 volts 

Peak RF Grid Voltage  1600 2375 volts 
DC Plate Current  6 8.5 amp 
DC Grid Current (Approx.)e  1.2 1.1 amp 
Driving Power (Approx.)e  1700 2300 watts 
Power Output (Approx.)°   65 105 kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded-Filament 
Circuit with the following exceptions: 

Driving Power (Approx.)°  6250 11200 watts 
Power Output  70 114 kw 

a 
Continuous Commercial Servl ce. 

D Averaq etl over any audl o-frequency cycle of sine-wave form. 
p 

The driving stage should have good regulation ono mould De capable of 
su DPlying considerably more than the sp ecifi etl driving Dower. 

d 
OD telned frpm a fixetl su DDly, grid rest 5[0 r, or a combinaLl on of pOth. 

e 
For of Pect of loatl re5i stars ce on ggrid current antl tlri ving Dower, refer 
[o TUBE RATINGS-Grid Current and Orivtinq Power in the General Section. 

f Ney-sown Contlitions par CU De without empli tulle modulation. No dulali0n 
essentially negative may De used if the positive peak of the audlo-
frequency envelope Oo es not exteetl 115 Per cent of the car rl er contliti on s. 

g Oblainetl from a fixed Supply, a cathode resistor, a grid re5i sto r, or 
from a com Dination of a fixed supply antl self-Dias. 

CHARACTERISTICS RANGE VALUES 
Note Ntin. Nas. 

Filament Current  1 265 305 amp 
Ampl ification Factor  1,2 35 45 
Grid-Plate Capacitance  - 47 59 pf 
Grid-Filament Capacitance   - 74 104 pf 
Plate-Filament Capacitance  - 0.8 1.6 pf 
Grid Voltage  1,3 -310 -490 volts 

1,4 7100 9100 volts 
Plate Voltage   1,5 3600 4600 volts 
Peak Cathode Current  1,6 50 - amp 
Useful Power Output 1,7 80 - kw ~-

flntlicates a cnan ge. 

Plate Voltage . 

RADIO CORPORATION OF AMERICA Dnrn 2 
Electron Tube Division Harrison, N. 1. I-63 
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Note 1: wi th 11 volts ac on filament. 

Note 2: Wi th tic gritl vol tage of -50 of ts, and with plate voltage atlj usted 
to give do plate current of 2 amperes. 

Note 3: Wi th tic plate voltage of 15000 volts, and with gritl voltage atlj ustetl ~® 
[o give do plate current of 0.05 ampere. 

Note u: With tic grid vol to ge of -100 volts, and wi th plate voltage atlj usie0 
to give a do plate current of 2 amperes. 

Mole 5: wi to do gritl voltage of 0 volts, and with plate voltage adjusted 
to give do plate current of 2 amperes. 

Note 6: Represents the maximum usable cathode current (plate current and 
gritl cu rren [) for the tube untler any contlit ion of operation. 

y Note 7: Wi th do plate voltage of 17000 volts, do plate current of 8.8 
amperes, tic grid current of 1.05 to 1.25 amperes, gritl resistor 
of 1600 t 10% ohms, and frequency of 1.6 Mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE OF MAXI-

MUM-RATED PLATE VOLTAGE d PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 

Plate-Modulated 

Class C 

Unmodulated 

20 

27 

35 

100 

88 

77 

100 

88 

77 

CURYES 
shown under Type 5671 
also apply to the 5770 

~Indi Cates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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POWER TRIODE 

TOP VIEW SEE NOTE 
2 FILAMENT POSTS 
.676"t.0i0" DIA. 

j~~ . 

30't .5` ~ I/
~8 

7.328" 1  ~~ G.\_ ~~ r;a t.015~ j e

30 f.5 ~~ 
\.+ 

DIA. 

12 HOLES 
.177'' DIA. 

(N" 16 DRILL) 

1 1 16 

t

2 I/4 AMAX. 

2 •' 
J-

5.688" 
1.015" 
DIA. 

4.500" 
f.047" 
OIA. 

PLATE 

6.250" 
MAX. 9 /2 

MAX. 

GRID TERMINAL (SEE NOTE) 

I }

2 1/Z MAX. 

7 17/32 

t I/8 

h~ I 
.500" 
i.020~ 

24 I/2 
MAX. 

NOTE: FLEXIBLE CONNECTIONS ARE REQUIRED 

92 C M — 7070 

FEB. 1, 1949 TUBE DEPARTMENT 
AADIO COlEOlATION OF AMElIG, MA!lNDN, NEW IEtEFY 
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S 

5771 

POWER TRIODE 
WATER 6 FORCED-AIR COOLED 

.~ 

i'►, 

GENERAL DATA 

Electrical: 

Filament, Multisirand Thoriated-Tungsten: 
Excitation Single Phase AC or DC 
Voltage  7.5 t 0.4 ac or do volts 
Current  170   amp 
Starting Current: The filament current should never exceed 900 

amperes, even mame nt drily. 

Cold Resistance. 0.0055   ohm 
Minimurn Heating Time 15   seconds 

Ampl ification Factor 20 
Direct Interlectrode Capacitances (Approx.): 
Grid to Plate  24.5   µµf 
Grid to Fi lament 47   lµf 
Plate to Filament. 3   uuf 

Mechaniral: 

Terminal Connections: 

F- F i l amen t 

G -Grid 

P - Water-Cooled 
Plate 

Mounting Position• 
Maximum Overall Length 
Maximum Diameter  
Water Flow  

Grid terminals 

are sq aced dia—

metrically wid—

er than fila—

ment terminals. 

Vertical, Filament End Up 
  11-5/16" 

7" 
12 to 20 gpm 

The specified water flow must start before appl ication of any volt—
ages, and may De removed simultaneously with the tilanle nt and plate 
power. 

Air Flow   20 min. cfm 
The speci tied air flow sh Quid De directed vertically froma 3'—diameter 
nozzle .onto the top portion of the bu 10 Defore and dur ing the appli—
cation of any voltages. 

Outlet Water Temperature   70 max. °C 
Bulb Temperature   180 max. °C 
Seal Temperature (Fi lament, grid, plate) 165 max. °C 

Components: 

Water Jacket   RCA MI-19461 
Jacket Wrench  RCA MI-19436 

Gasket   RCA Mi-7441 

Terminal-Post Chuck Connector (4 required) RCA MI-19466 
Chuck Wrench (2 required)   RCA MI-19424 
Fi lament Transformer   RCA-203T1 

AF POWER AMPLIFIER & MODULATOR- Class B 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   12500 max. volts 

~: See next page. 
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5771 
POWER TRIODE 

MAX.—SIGNAL DC PLATE CURRENT" 
MAX.—SIGNAL PLATE INPUT'  
PLATE DISSIPATION"  

Typical Operation: 
Values are for 2 tubes 

5 max. 
45 max. 

22.5 max. 

amp 
kw 
kw 

DC Plate Voltage  12500 volts 
DC Grid Voltage —600 volts 
Peak AF Grid—to—Grid Voltage  1900 volts 
Zero—Signal DC Plate Current  1 amp 
Max.—Signal DC Plate Current  6.4 amp 
Effective Load Resistance 

(Plate—to—plate)  4400 ohms 
Max.—Signal Driving Power (Approx.)# 430 watts 
Max.—Signal Power Output IApprox.) 55 kw 

" Averaged over any audio-trequency cycle or sine—wave form. 

# Tne driving stage sno uld have good regulation antl sno uld De capable of 
suDDlyi ng considerably more roan the speciti ed driving power. 

RF POWER AMPLIFIER — Class B Telephony 

Carrier conditions yer tube for use with a +Rax. +odu La ti on factor of 1.0 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   12500 max. volts 
DC PLATE CURRENT   4 max. amp 
PLATE INPUT  33 max. kw 
PLATE DISSIPATION  22:5 max. kw 

Typical Operation: 

DC Plate Voltage   12500 volts 
DC Grid Voltage   —625 volts 
Peak RF Grid Voltage   625 volts 
DC Plate Current   2.4 amp 
DC Grid Current°   0 amp 
Driving Power (Approx.)• °   1070 watts 
Power Output (Approx.)   12 kw 

' AL crest of audi o-frequ ency cycle wi to modulation factor of 1.0. 

PLATE—MODULATED RF POWER AMPLIFIER —Class C Telephony 

Carrier ca ndit ions yer tube for use wti to a sax. sodulat{on factor of 1.0 

McXimum CC$' Ratings, Absolute Values: 

DC PLATE VOLTAGE   10000 max. volts 

DC GRID VOLTAGE  —1600 max. volts 

DC PLATE CURRENT   4 max. amp 

DC GRID CURRENT  0.8 max. amp 

PLATE INPUT  40 max. kw 

PLATE DISSIPATION  15 max. kw 

',°; see nett page. 

FEB. 1, 1949 
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POWER TRIODE 

Typical Operation: 

DC P1 ate .Voltage   10000 volts 

DC Grid Voltage®   -840 volts 
{1075 ohms 

Peak RF Grid Voltage   1440 volts 
DC Plate Current 3.8 amp 
DC Grid Current (Approx.)°   0.78 amp 
Driving Power (Approx.)°   1010 watts 
Power Output (Approx.)   29 kw 

® ODt ained by grid resi stor of val ue 5n own or Dy partial self-Di as met nod s. 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

day-down conditions der tuhe without soduCationm

Maximum CCS• Ratings, Absolute Values: 

t. b to sg Nc Belov 1.6 Nc 

DC PLATE VOLTAGE  12500 max. 15000 max. volts 
OC GRID VOLTAGE -1600 max. -1600 max. volts 
DC PLATE CURRENT  6 max. 6 max. amp 
DC GRID CURRENT 0.8 max. 0.8 max. amp 
PLATE INPUT 60 max. 67.5 max. kw 
PLATE DISSIPATION 22.5 max. 22.5 max. kw 

Typical Operation: 

DC Plate Voltage 10000 10000 12500 15000 volts 
720 —770 X30 -990 volts 

DC Grid Voltage a 140 115 115 185 ohms 
1040 1000 840 1240 ohms 

Peak RF Grid Voltage 1290 1440 1230 1620 volts 
DC Plate Current 4.5 6 4.8 4.5 amp 
DC Grid Current 

(Approx.)° 0.69 0.77 0.75 0.8 amp 
Driving Power 

(Approx.)° 800 1000 1050 1160 watts 
Power Output (Approx.) 33 40 44 53 kw 

~ co atinaoas eomme re ial sery lee. 

O° Modulation essentially negative may De used if the positive peak o1 the 
audio-f requenty envelope does not exce etl SlSf of the carrier conditions. 

° Foreffect of load resistance on grid current antl driving power, refer 

V 
to TUBE RATINGSY C+id Current and Driving Power in the General Section. 

Obtainetl from cat node resistor (SU C, 115, 115. 385), or grid resistor 
(10 u0, 1000, SuO, 12u0) or by partial self-Dias metno ds. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Filament Current   1 160 180 amp 
Mnplification Factor 1  2 17 23 

(-Indicates a change. 

MAY 20, 1949 TUBE DEVARTMENT TENTATIVE CATA 2 
RADIO CORRORATION OF AMERICA, NARRISON, NEW 1ERSET 



5771 

POWER TRIODE 

Note Nin. Nax. 

Grid-Plate Capacitance - 20 28 µµf 
Grid-Filament Capacitance. - 39 55 µµf 
Plate-Filament Capacitance - 2.3 3.7 vuf 
Plate Voltage 1 3 5300 7900 volts 
Plate Voltage 1 4 2100 3100 volts 
Peak Cathode Current  1 5 35 - amp 
Useful Power Output 1 6 33 - kw 

Note 1: Mith 7.5 volts ac on filament. 

Note 2: Mith do grid voltage of— 100 volts, and with plate voltage adjusted 
to give do plate current of 2 amperes. 

Nnte 9: With. do grid voltage of— 200 volts, and with plate voltage adjusted 
to give do plate current of 2 amperes. 

Note u: With do grid voltage of 0 volts, and with plate voltage adjusted 
to give do plate current of 2 amperes. 

Note 5: ~Represen is the maximum usable cathode current (Dlate current and 
grid current) Por the tune under any condition of operation. 

Nate 6: wi to do plate voltage of 12500 volts, do plate current of n.8 
amperes, -dc grid current of 0.6 to 0.9 ampere, grid resistor of 
1600 ~ 1CS ohms, and Irequency of 22 MC. 

Data on operating frequencies for the 5771 are given 
oh the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

MAY 20, 1949 TUgE DEPARTMENT 
TENTATIVE DATA 2 

RADIO CORPORATION Of AMEt1G, HARIISON, NEW JERSEY 



5771 

POWER TRIODE 

TOP VIEW 

GRID POST —_ FILAMENT POST 

FILAMENT POST 

9 /4 
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MAX. 

1 5/8 MIN 
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92GM-7088 
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5771 

AVERAGE PLATE CHARACTERISTICS 

M ~ N N 
h O h O 

PLATE AMPERES 

OCTOBER 28,1948 TUBE DEPARTMENT 
eA~iO CORPO[Ai~ON OF AMFPICA, HMRISON, NFW IERSEY 

92CM-7106 



5771 
_.~4VERAGE CONSTANT—CURRENT CHARACTERISTICS 
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5771 

TYPICAL CHARACTERISTICS 
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5825 `~S 

HALF-WAVE VACUUM RECTIFIER 

GENERAL DATA 

Electrical: 
Filament, Thoriated Tungsten: 
Voltage  1.6 ac volts 
Current 1  25   amp 

Direct Interelectrode Capacitance:° 
Plate to Filament. 2.2 µµf 

Tube Voltage Drop at maximum 
peak plate current 1750   volts 

o with no external snie ld. 

Mechanical: 
Mounting Position  Any 
Overall Length   5-11/16" t 5/32" 
Seated Length  5-1/6" t 5/32" 
Maximum Diameter   2-1/16" 
Bulb   ST-16 
Cap   Medium 
Base   Medium-Shell Smal l 4-Pin 
Basing•Designation for BOTTOM VIEW   4P 

Pin 1 -Filament 

Pin 2 -No 
Connection 

Pin 3 -No 
Connection 

Pin 4 - Filament, 
Internal 
Shield 

Cap - Plate 

HALF-V~~AVE RECTIFIER 

Maximum Ratings, Absolute Values: 

For suyyly frequencies uy to a5o kc 

PEAK INVERSE PLATE VOLTAGE 60000 max. volts 
PEAK PLATE CURRENT  40 max. ma 
AVERAGE PLATE CURRENT   2 max, m3 
HOT-SWITCHING TRANSIENT CURRENT for 

duration of 0.1 sec. max.   100 max. ma 
PLATE DISSIPATION   3.5 max. watts 
BULB TEMPERATURE   80 max, oC 

Typical Operation at 70 kc in Half-Wave Circuit 
with Capacitor-Input to Filter: 

AC Plate-Supply Voltage (RMS)   21200 volts 
Filter-Input Capacitor  350 µµf 
Effective Plate-Supply Impedance 120000 ohms 
DC Output Current   2 ma 
DC Output Voltage at Input to Fi lter (Approx.): 

At half-load current (1 ma)   280CC volts 
At full-load current (2 ma)   26700 volts 

Voltage Regulation (Approx.): 
Half-load to full-load current 1300 volts 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORRORATION OE AMFltU. IURRISON, NEW 1ERSEY 



5825 

HALF-WAVE VACUUM RECTIFIER 

CHARACTERISTICS RANGE VALUES FOR EC~l11PM[NT DESIGN 

Note Ntn. Nax. 

Filament Current   1 1.15 1.35 amp 

Plate-Filament Capacitance - 2,14 2.26 µµf 

Note: witn 1.6 volts do on filament. 

OPERATING NOTES 
When the fi lament is suppl ied from an rf power source 
which is at a high do potential above ground, adjust-
ment of the fi lament voltage by direct measurement is 

u sual fy imp tact ical. However, a simple method uti l iz-
ing visual comparison of fi lament temperatures can be 

used for adjustment of fi lament power. The color temp-

erature of the fi lament operating from an rf power 

source may be checked visual ly by observing in a dark-

ened room the reflection of the incandescent fi lament 
upon the surface of the internal shield. A visual com-

parison of this color temperature with that obtained 

when the fi lament of another 5825 is operated from a 

do or low-frequency ac supply of 1.6 volts, provides 
a convenient means for adjusting the amount of rf ex-
citation to produce 1 ,6 volts Irmsl at the fi lament 

terminals. 

The fi lament must never under any condition of opera-

tion be al lowed to reach a temperature higher than 

that caused by operating the fi lament on do or low-

frequency ac at a voltage of 1.68 volts. Operation at 

higher temperatures wi l l cause impaired performance 

of the tube. Du ringcircuit adjustment, however, it 

is permissible to al low the fi lament voltage to rise 

to 2 volts for the brief interval required to make 

the adjustment. 

Soft x-rays are produced when the •5825 is operated at 

a plate voltage above approximately 20000 volts. These 
rays can constitute a health hazard unless the tube 
is adequately shielded. Relatively simple shielding 
should prove adequate, but the need for this precau-
tion should be considered in equipment design. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
fA010 COAFORAiION OF AMFfIG, HAR IISON, NEW JERSEY 
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5825 ~S 

HALF-WAVE VACUUM RECTIFIER 

SEPT. 15, 1949 TUBE DEPARTMENT 
RADIO CO[ROtAtION Of AMElICA, NAlRISON, NEW IE tSEY 

CE-7176 



5825 
HALF-WAVE VACUUM RECTIFIER 
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5876A 
High-Mu Triode 

GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use in Cathode-Drive Service at Fre-
quencies up to 3000 Mc. The 5876A is Uni-
laterally Interchangeable with Type 5876. 

i►, 

' i 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 10% volts 
Current at 6.3 volts 0  135 amp 

Amplification Factor  56 
Transconductance, for do plate ma. _ 
18, do plate volts = 250  6500 µmhos 

Direct Interelectrode Capacitances:° 
Grid to plate   1.4 µµf 
Grid to cathode   2.4 µµf 
Plate to cathode 0  035 max. µµf 

Mechanical: 

Operating Position  Any 
Dimensions and Terminal 
Connections   See Dimensional Outline 

Socket for Heater Pins. Grayhill No.22-36, Cinch 54A16325°, 
or equivalent 

Terminal Connections (See Dimensional Outline): 

P 

H -Heater 
K -Cathode 

G -Grid 
P - Plate 

Thermal: 

Plate-Seal Temperature (Measured 
on plate seal)  175 max. oC 

RF AMPLIFIER — Class A I
M8Ximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes uq to ioo,aoo feet 
and frequencies uy to iryoo Jlc 

DC PLATE VOLTAGE  300 max. volts 
~ DC GRID VOLTAGE   -100 max. volts 

DC PLATE CURRENT  25 max. ma 
PLATE DISSIPATION° 6  25 max. watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
5-62 



5876A 
PEAK HEATER-CATHODE VOLTAGE: 

Neater negative with 
respect to cathode  90 max. volts 

Heater positive with 
respect to cathode  90 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance 0  5 max. megohm 

RF POWER AMPLIFIER AND OSCILLATOR — Class C Telegraphy 

Rey-down conditions qer tube without am¢litude modulat ionf

Maximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes uy to ioo,000 feet 
and frequencies uq to i7oo Mc 

DC PLATE VOLTAGE  360 max. volts 
DC GRID VOLTAGE   -100 max. volts 
DC PLATE CURRENT  25 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE INPUT   9 max. watts 
PLATE DISSIPATION°  6.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 
Heater positive with 

respect to cathode  90 max. volts 

Typical Operation in Cathode-Drive Circuit: 

As oscillator 

90 max. volts 

At frequency o} goo i~oo g000 Nc 

DC Plate-to-Grid Voltage  262 252 252 volts 
DC Cathode-torrid Voltage9   12 2 2 volts 
DC Plate Current  23 23 25 ma 
DC Grid Current (Approx.)   6 g 4 ma 
Useful Power Output (Approx.) 3 0.75 0.1 watts 

As rf flower amyli}ier at goo Nc 

DC Plate-to-Grid Voltage  326 volts 
DC Cathode-to-Grid Voltage9   51 volts 
DC Plate Current  23 ma 
DC Grid Current (Approx.)   7 ma 
Driver Power Output (Approx.)   2 watts 
Useful Power Output (Approx.)   5 watts 

Maximum Circuit Yalues: 

Grid-Circuit Resistance 0  1 max. megohm 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5876A 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions yer tube far use 
with a maximum modulation factor oft 

Maximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes uy to ioo,000 feet 
and frequencies uy to 270o Mc 

DC PLATE VOLTAGE  275 max. volts 
DC GRID VOLTAGE   -100 max. volts 

/'~~ DC PLATE CURRENT  22 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE INPUT   6 max. watts 
PLATE DISSIPATION°  4.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  90 max. volts 
Heater positive with 

respect to cathode  90 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance 0  1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes up to ioo,000 feet 
and frequencies uq to igoo Mc 

DC PLATE VOLTAGE  330 max. volts 
DC GRID VOLTAGE   -100 max. volts 
DC PLATE CURRENT  22 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE INPUT 7  5 max. watts 
PLATE DISSIPATION   6.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

~~ respect to cathode  90 max. volts 
Heater positive with 

respect to cathode  90 max. volts 

Typical CCS Operation in Cathode-Drive Circuit: 

Triyler Doubler 
to q8o Mc to q6o Mc 

~~ DC Plate-torrid Voltage  390 370 volts 
DC Cathode-to-Grid Voltage9 90 70 volts 
DC Plate Current  18 17.3 ma 
DC Grid Current (Approx.) 6 7 ma 
Driver Power Output (Approx.) 2.1 2 watts 
Useful Power Output (Approx.) 2.1 2 watts 

Maximum Circuit Values: 

Grid-Circuat Resistance 0  1 max. 0.1 max. megohm 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DA?A 2 
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5876A 
~ Without ez tern al shi eltl. 
b Grayhill, Inc., 561 Millgrove Avenue, LaGrange, I llinois. 

E Cinch Manufacturing Company, 1026 South Homan Avenue, Chi cago, I 11lnois. 

Continuous Commercial Service. 

~ In applications where the plate tlissipalion exceeds 2.5 watts, it is 
Important that a large area of contact De provided between the plate 
cylintler and the connector to provitle adequate heat con tluction. 

f Modulation essentially negative may be used if the positive peak of 
the audio—frequency envelope does not exceetl 115 per cent of the 
carrier condi tions. 

>7 Obtained from grid resistor. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. .Max. 

Heater Current 1 0.127 0.143 amp 
Direct Interelectrode 
Capacitances: 
Grid to plate  — 1.2 1.6 µµf rr ,,
Grid to cathode  — 2.1 2.7 µµf W 
Plate to cathode — — 0.035 µµf 

Heater—Cathode Leakage Current: 
Heater negative with 

respect to cathode 1 2 50 µa 
Heater positive with 

respect to cathode 1 2 — 50 µa 
Leakage Resistance: 
From grid to plate and 
cathode connected together. 

from plate to grid and 
cathode connected together. 

1,3 

1,4 

25 

25 

— 

— 

megohms 

megohms 
Reverse Grid Current 1 5 1 µa 

Emission Voltage 6 — 10 volts 
Ampl ification Factor 1 7 41 71 
Transconductance 1 7 5150 7850 µmhos 
Plate Current (1)  1 7 12.5 23.5 ma 
Plate Current (2)  1 8 — 55 µa 
Plate Current (3)  1 9 0.5 — ma 
Power Output 1,10 0.285 — watt 

~Y~/ 
Note 1: With 6.3 volts ac or tic on heater. 

Note 2: With 100 volts tic between heater antl cathode. 

Note 3: With grid 100 volts negative with respect to plate and cathode 
which are coon ect ed together. 

Nate a: With plate 30o volts negative with respect to grid and cathode 
which are connectetl together. 

Note 5: with do plate voltage of 250 volts, tic grid voltage of —2.5 
volts, grid resistor of 0.5 megoh m. 

Note 6: with do voltage on grid and plate which are connected together 
ad 1'ustetl to produce a cathode current of 30 ma., and with 5.5 
volts on heater. 

Note 7: with tic plate—supply voltage of 250 volts, cathotle reslslor of 
75 ohms, antl cathotle Dy pass capacitor Of 100D µf. 

N ole B: Milh Oc plate voltage of 250 volts and tic grid voltage of 
—12 volts. 

Note 9; wi th tic plate vo l~l age of 1250 volts and do gritl voltage of 
—5 voltls. 

Note 10: with do plate voltage of 200 volts, grid resistor adj ustetl to 
give a do plate current of le milliamperes in a cavity—type 
oscillator operating at 1700 ! 15 Mc. 

V 

v 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



5876A 
SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test Isimi lar to MIL-E-ID, paragraph 4.9.12. 1 ) is 

performed on a sample lot of tubes from each production run. 

Tubes are tested in a chamber at an air pressure equivalent 

to an altitude of 100,000 feet. Breakdown wi l l not occur 

when a 60-cycle rms voltage of 500 volts is appl ied between 

the plate cyl inder and grid flange. 

Low-Frequency Vibration Performance: 

This test (simi lar to MIL-E-ID, paragraph 4.9.19. 1 1 is 

performed on a sample lot of tubes from each production run 

under the fol lowing conditions: 

Heater voltage of 6.3 volts, do 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 per-

pendicular to the tube axis at 25 cps at an acceleration of 

2.5 g. The rms output voltage across the plate load re-

sistor as a result of vibration of the tube wi l l not exceed 

100 mi l l ivolts. 

High-Frequency Vibration Performance: 

This test (simi lar to MIL-EI-I D, paragraph 4.9. 19.2) is 

performed on a sample lot of tubes from each production run. 
The tube is vibrated perpendicular to its axis, with no 

voltages appl ied to the tube. Vibration frequency is 40 to 60 
cps and acceleration is 10 g. At the end of this test, tubes 
wi l l not show temporary or permanent shorts or open circuits 

and wi l l meet the fol lowing l imits: 

Heater-Cathode Leakage Current  50 max. µa 

For conditions shown under Characteristics Range Values 

Notes i,a. 

Low-Frequency Vibration (rmsl   100 max. my 

For conditions shown above under Low-Frequency Vibration 

Performance. 

T ransc onductance  5150•min. µmhos 
For conditions shown under Characteristics Range Values 
Notes i,ry. 

Plate Current (2)   ~. 55 max. µa 

For conditions shown under Characteristics Range Values 

Notes i,8. 

Shorts and Continuity Test: 

This test Isimi lar to MIL-E-I D, paragraph 4.7.31 is per-

formed on al l tubes from each production run. Voltage appl ied 

between adjacent elements of the tube under test wi l l be 

between 20 and 70 volts do or peak ac. Plate and cathode 

terminals aretied together and connected to the grid terminal 
through the shorts test equipment. Tubes are tapped wYth a 

rubber tapper three times in each of three mutual ly per-
pendicular directions. If asho rt indication is obtained, the 
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tapping cycle is repeated two times for verification. Ac-
ceptance criteria is based on the "Resistance vs. Time Duration" 
curve shown in paragraph 4.7.7 of MIL-I-D, Amendment 5. 

Glass-Seal-Fracture Test: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are placed on supports spaced 15/16" f 
1/64" apart with the grid flange centered between these 
supports. Tubes wi l l withstand gradual appl ication, per-
pendicular to tube axis, of a force of 30 pounds upon the 
grid flange without causing fracture of the glass insulation. 

Heater Cycl ing Life Performance: 

This test (simi lar to MIL-E-ID, paragraph 4. 1 1.71 is per-
formed on a sample lot of tubes from each production run. 
With 6.3 volts on heater and no voltage on plate and grid, 
the heater is cycled three minutes on and three minutes off 
for at least 2000 cycles. At the end of this test, tubes wi l l 
not show temporary or permanent shorts or open circuits, and 
wi l l meet the fol lowing l imits: 

Grid-Plate and Cathode 
Leakage Resistance  25 min. megohms 
For conditions shown under Characteristics Range Va Cues 
Notes i,g. 

Heater-Cathode Leakage Current  100 max. µa 
For conditions shown under Characteristics Range Values 
Notes 1,2. 

I-Hour Stabil ity Life Performance: 

This test (simi lar to MIL-E-ID, paragraph 4. 1 1.3. I.a1 is 
performed on a sample lot of tubes from each production run 
to insure that the tubes have been properly stabi l ized. Tubes 
are operated under the fol lowing conditions: 

Heater voltage of 6.3 volts, plate dissipation of 2 to 2.5 
watts. At the end of I hour, the change in transcond uct ante 
value for each tube, referred to its initial transcon-
ductance reading, wi l l not exceed 15% of the initial value, 
for conditions shown under Characteristics Range Values 
Rotes i,ry. 

50-Hour Survival Life Performance: 

This test (simi lar to MIL-E-ID, paragraph 4. 1 1.3.I.b) is 
performed on a sample lot of tubes from each production run 
to insure a low percentage of early inoperatives. Life-
test conditions are the s ame as those specified for 3-hour 
Stability Life Per}ormance except that al l voltages are cycled 
at the rate of 1 10 miPut es on and 10 minutes off. At the end 
of 50 hours, the tubes are required to meet the fol low-
ing l imits: 
Power Output   0.2 min. watt 

For conditions shown under Characteristics Range Values 
- Notes i,io. 
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Plate Current (21   100 max. µa 
For conditions shown under Characteristics Range Values 
Notes r,8. 

Shorts and Continuity Test specified above. 

Intermittent Dynamic Life Performance: 

This test (simi lar to MIL—E—ID, paragraph 4. 1 1.3.21 is 
performed on a sample lot of tubes from each production run 
to insure high qual ity of rf performance. Each tube is l ife—
tested in a cavity—type osci l lator at 500 ± 15 Mc under the 
fol lowing conditions: 

Heater voltage of 6.3 volts, plate supply voltage of 300 
volts, cathode resistor is adjusted to give a do plate 
current of 25 ma, and value is recorded, plate—circuit load 
resistance of zero ohms, heater positive with respect to 
cathode by 100 volts, and plate—seal temperature of 1750 C 
minimum. Heater voltage is cycled at a rate of 1 10 minutes 
on and 10 minutes off. At the end of 500 hours, the tube 
wi l l not show permanent shorts or open circuits and wi l l be 
criticized forthe total number of defects in the sample lot 
and for the number of tubes fai l ing to meet the fol low—
ing l imits: 

Power Output.  0.2 min, watt 
For conditions shown under Characteristics Range Values 
Notes i,io. 

Plate Current 12)   150 max. µa 
For conditions shown under Characteristics Range Values 
Notes z, 8. 

Shorts and Cont inuity Test specified above. 

OPERATING CONSIDERATIONS 

The mounting for this t_y pe in coaxial —I ine, paral lel —l ine, 
or lumped circuits may support the tube securely by any one 
of the three terminals. Connections tothe of her two terminals 
must be made by contacts with flexible leads. 

The mounting for this type in cavity—type circuits should 
preferably support the tube by the grid flange which should 
make firm contact to the cavity surface. 

The heater pins of this type should not be soldered to 
circuit elements. The heat of the soldering operation may 
crack the glass seals of the heater pins and damage the tube. 

_ 
The cathode should preferably be connected to one side of 

the heater. When, in some circuit designs, the heater is not 
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. 
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.187 MAX. 

.312 MAX. 

2.012 
MAX. .855 

l.020 
1.640 
+.060 

yTf -.035 

I 
.600 
MIN. 

l 

.785 
! A15 

.02 S 
MAX. 

t

METAL 
PLATE TERMINAL 

.250 1.003 DIA. 
(NOTE I) 

GLASS .687 
MAX. DIA. 

.032 
_~l.003 

~~METAL 
GRID TERMINAL 
.B12 1.0035 DIA. 

.600 ■ (NOTES 162) 
MIN. METAL 

CATHODE TERMINAL 
.250 l.003 DIA. 

t  { 

.220 ~ .040 MAX. ~ t .020 

.020+.002-.001 DIA. 
2 HEATER PINS 

080 MAX. 
~~UNTINNED 

.I I S ! .040 AT 
TIPS OF PINS 

92CS-12117 

DIMENSIONS IN INCHES 

.NOTE 1: MAXIMUM ECCENTRICITY OF CENTER LINE (AXIS) OF 
PLATE TERMINAL OR GRID-TERMINAL FLANGE WITH RESPECT TO 
THE 6ENTER LINE (AXIS! OF THE CATHODE TERMINAL IS 0.008". 

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 AT A POINT APPROXIMATELY 
0.020" INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. 
THE TOTAL DISTANCE WILL NOT EXCEED 0.020". 

+ Intlicat es a change. 
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AVERAGE CHARACTERISTICS 
Ef • 6.3 VOLTS 
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Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use in Cathode-Drive Service 
at Frequencies up to 4000 Mc 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC): 

Under transmitting conditions   6.0 10~ volts 

Under standby conditions  6.3 max. volts 
Current at 6.0 volts  0.280 amp 

Ampl ification Factor  27 
Transconductance, for do plate ma. _ 

25, do plate volts 200  6000 µmhos 
Direct Interelectrode Capacitances:° 

Grid to plate   1.7 µµf 
Grid to cathode   2.4 µµf 
Plate to cathode 0  07 max. µµf 

Mechanical: 
Operating Position  Any 
Dimensions and Terminal 
Connections   See Dimensional Outline 

Socket for Heater Pins. Grayhil l No. 22-3b, Cinch 54A16325e, 
or equivalent 

Terminal Connections (See Dimensional Outline): 

P 

H -Heater 
K -Cathode 

G -Grid 
P - Plate 

Thermal: 
Plate-Seal Temperature (Measured 

on plate seal)   175 max. ~c 

RF AMPLIFIER — Class AI 
M8XimUm CCSd Ratingst Absolute—Maximum Values: 

For altitudes uq to 300,000 }eet 

s'~ and frequencies uq to a000 Mc 

1 DC PLATE VOLTAGE  330 max. volts 
DC GRID VOLTAGE   -100 max. volts 

w Indicates a change. 
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DC PLATE CURRENT  35 max. ma 
PLATE DISSIPATION°  7 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  90 max. volts 
Heater positive with 

respect to cathode  90 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.5 max. megohm 

PLATE-PULSED OSCILLATORf — Class C 

M3XImUm CCSd Ratings, Absolute-Maximum Values: 

For altitudes uy to ioo,aoo feet, frequencies up 
to g000 Mc, and for a maximum "OM" time9 0} g 
microseconds in any g000-microsecond interval 

PEAK POSITIVE-PULSE 
PLATE-SUPPLY VOLTAGEb   1750 max. volts 

PEAK NEGATIVE-PULSE 
GRID-BIAS VOLTAGE   150 max. volts 

PEAK PLATE CURRENT FROM PULSE SUPPLY. 3 max. amp 
PEAK RECTIFIED GRID CURRENT   1.3 max. amp 
DC PLATE CURRENT 0  003 max. amp 
DC GRID CURRENT   0.0013 max. amp 
PLATE DISSIPATION°  6 max. watts 
PULSE DURATION  1.5 max. µsec 

Typical Operation: 

In cathode-drive circuit with rectangular 
wave shaQe at ggoo Mc, with duty }actors o} 
o.00i, and pulse duration ofi microsecond 

Peak Positive-Pulse 
Plate-Supply Voltageb   1750 volts 

Peak Negative-Pulse 
Grid-Bias Voltage   110 volts 
From grid resistor of   100 ohms 

Peak Plate Current from Pulse Supply. 3 amp 
Peak Rectified Grid Current   1.1 amp 
DC Plate Current 0  003 amp 
DC Grid Current   0.0011 amp 
Useful Power Output at 
Peak of Pulsek (Approx  )   1200 watts 

RF POWER AMPLIFIER AND OSCILLATOR — Class C Telegraphy 

Xey down conditions yer tube without amblitude modulation m

MSXIIIIUIII Ratings, Absolute-Maximum Values: 
For altitudes u~ to ioo,000 feet 
and ,frequencies uq to g000 Mc 

CCSd ICAS" 

DC PLATE VOLTAGE  320 max. 400 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 

~~ 
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r 'l 

DC PLATE CURRENT  35 max. 40 max. ma 
DC GRID CURRENT   15 max. 15 max. ma 
PLATE INPUT   11 max. 16 max. watts 
PLATE DISSIPATION°  7 max. 8 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  90 max. 90 max. volts 

Heater positive with 
respect to cathode  90 max. 90 max. volts 

Typical Operation: 
As rf power amplifier in cathode-drive circuit 

At 50o Nc At i000 Nc 

DC Plate-to-Grid Voltage. 347 401 330 383 volts 
DC Cathode-torrid Voltage? 47 51 30 33 volts 
DC Plate Current  33 35 33 35 ma 
DC Grid Current (Approx.) 13 13 12 13 ma 
Driver Power Output (Approx.) 2 2.5 1.9 2.4 watts 
Useful Power Output (Approx.) 7.5 8.5 5.5 6.5 watts 

As oscillator in cathode-drive circuit 

At goo Nc 
DC Plate-torrid Voltage  347 401 volts 
DC Cathode-to-Grid Voltageo 47 51 volts 
DC Plate Current  33 35 ma 
DC Grid Current (Approx.) 13 13 ma 
Useful Power Output (Approx.) 5 6 watts 

Maximum Circuit Values: 
Grid-Circuit Resistance 0  1 max. 0.1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 
Carrier condtittions qer tube for use 
Stith a maz imum modulation factor ofi 

Maximum Ratings, Absolute-Maximum Values: 

For altitudes uq to 300,000 feet 
and frequencies uq to a000 Nc 

CCSd ICASn

DC PLATE VOLTAGE  260 max. 320 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 
DC PLATE CURRENT  33 max. 33 max. ma 
DC GRID CURRENT   15 max. 15 max. ma 
PLATE INPUT   8.5 max. 10.5 max. watts 
PLATE DISSIPATION°  5 max. 5.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  90 max. 90 max. volts 

Heater positive with 
respect to cathode  90 max. 90 max. volts 

w Indicates a change. 
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-► Typical Operation: 

In cathode-drive circuit at goo Mc 

DC Plate-torrid Voltage 286 345 volts 
DC Cathode-to-Grid Voltagep 36 45 volts 
DC Plate Current 30 30 ma 
DC Grid Current (Approx.) 11 12 ma 
Driver Power Output (Approx.) 1.8 2 watts 
Useful Power Output (Approx.) 5.5 6.5 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance  0 1 max. 0.1 max. megohm 

FREQUENCY DOUBLER 

Maximum Ratings, Absolute—Maximum Values: 

For altitudes uy to tao,000 feet 

and frequencies up to 2000 Mc 

CCSd ICAS" 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
DC GRID CURRENT  

260 max. 
-100 max. 
33 max. 
12 max. 

320 max. 
-100 max. 
33 max. 
12 max. 

volts 
volts 

ma 
ma 

PLATE INPUT  8.5 max. 10.5 max. watts 
PLATE DISSIPATION°. 6 max. 7.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 90 max. 90 max. volts 
Heater positive with 

respect to cathode 90 max. 90 max. volts 

-►Typical Operation: 

In cathode-drive circuit uq to l000 Mc 

DC Plate-to-Grid Voltage. 290 350 Jolts 
DC Cathode-torrid Voltagep 40 50 volts 
DC Plate Current 33 33 ma 
DC Grid Current (Approx.) 7 8 ma 
Driver Power Output (Approx.) 3.2 3.5 watts 
Useful Power Output (Approx.) 2.75 3 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance 0.1 max. 0.1 max. megohm 

a without external shield. 
b Grayhill, Inc., 561 Nillgrove Avenue, LaGrange, Illinois. 

~ Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago, Illinois. 
A Continuous Commercial Service. 

~ In applicatl ons where the plate tlissl pation exceeds 2.5 watts, it is 
important that a large area of contact be provided between the plate 
cylinder and the connector in order to provltle atl equate neat conduction: 

f In this class of service, the neater sh oultl be allowed to warm up Por 
a minimum of 60 seconds before plate voltage s applied. 

y Indicates a change. 
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9 "OA" time is defined as the sum of the duratlon of all individual 
pulses which occur during the indical ell interval. Pu ise durattiott 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 
yeak value is def inetl as the maximum value of a smooth curve through 
the average of the fluctuations over the top port ion oP the pulse. . 

A 
The magni tulle oP any spl ke on the plate voltage pulse should not exceed 
a value of 2000 volts with respect to cathode and its duratlon should 
not exceed 0.01 microsecond measured at the peak—pulse—value level. 

J Duty factor is the protl uct of pulse duration antl repetition rate. For 
variable pulse durations and pulse repetition rates, the duty factor 
Is defined as the ratio of time "ON• to total elapsed lime In any 
soon—microsecond interval. 

k The Dower output at peak of pulse is oDtainetl from the average power 
output using the tluty factor of the peak pulse. This procedure is 
necessary 'since the power output pulse duty factor may De less loan 
the applied voltagge pulse tluty factor because of a tlelay in the start 
oP rf power putpu t. 

~ Modulation essentially neg~~ive may be used if the positive peak of 
the audio—frequency envelope does not exceed 115 per cent of the 
carrier contlilions. 

n 
Intermittent Commercial and Amateur Service. No operating or •ON" 
period exceeds 5 minutes and every,•ON" Deriod is followed by an •OFF• 
or stand by pert od of at least the same or greater duration. 

F Obtained from grid resistor. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Xi n. Nax. 

Heater Current  1 0.260 0.300 amp 
Direct Interelectrode 
Capacitances: 
Grid to plate   - 1.30 1.80 fy[f 
Grid to cathode   - 2.05 2.95 µµf 
Plate to cathode  - - 0.07 fytf 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  2 - 200 µa 
Heater positive with 

respect to cathode 1  2 - 500 µa 

Leakage Resistance: 
From grid to plate and 
cathode tied together 1,3 25 - megohms 

From plate to grid and 
cathode tied together 1,4 25 - megohms 

Reverse Grid Current 1  5 - 1 µa 
Emission Voltage  6 - 14 volts 
Peak Emission Current 1  7 2.75 - amp 
Ampl ification Factor 1  8 18 36 
Transconductance 1  8 4800 7200 'unhos 
Plate Current (1) 1  8 16 34 ma 
Plate Current (2) 1  9 - 55 µa 
Power Output. 1,10 4.5 - watts 
Power Output at Peak of Pulse . 1,11 750 - watts 
Change in OutpLLt Frequency. 12 - 3 Mc 

Note 1: Mith 6.0 volts ac or do on heater. 

N of a 2: Nith 100 volts do between heater and cathode. 

Mole 3: with grltl 100 volts negat lve with resper.t to plate and cathode 
which are t~etl together. 

Note a: with plate 300 volts negative with respect to gritl antl cathode 
wh lch are Lied together. 

~-Indicates a change. 
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Note 5: With do plate voltage of 200 volts, do grid voltage of —2.5 

volts, grid resistor of 0.1 megohm. 

Note 6: With tic voltage on grid and plate which are tied together 
adjusted to produce a ca thotle current of 30 ma, and with 5.4 
volts on heater. 

Note 7: With 150 volts on gritl and plate which are coon ec tetl together, 
tluty factor of 0.001, and pulse duration of 1 microsecond. 

Note 8: With tic plate voltage of 200 volts, cathode rest slot of 100 k 
3016 ohms, and cathode bypass capacitor of 1000 µP. 

Nate 9: With do plate voltage of 200 volts, do grid voltage of —20 volts. 

Note 10: Ni th tic plate voltage o1 350 volts, cathode rest slot adjusted 
to give s tic plate current of 33 milliamperes in a cavity—type 
oscillator operating at 500 t 15 Nc. 

N ote~11: With peak positive—pulse plate supply voltage of 1750 volts, 
gritl resistor vari etl to give do plate current of 3 ma, tic gritl 
current of approximately 1.3 ma, duty Tactor of 0.001, pulse 
duration of 1 microsecontl, antl frequency of 3300 t 100 Nc. 

Note 12: AL antl of Peak Power Output test, retluce healer voltage to 5.4 
volts and note change in output frequency, then Increase neater 
voltage to 6.3 volts and note change in output trequ ency. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test (simi lar to MIL-E-ID, paragraph 4.9.12. 1 1 is 

performed on a sample lot of tubes from each production run. 

Tubes are tested in a chamber at an air pressure equivalent 

to an altitude of 100,000 feet. Breakdown wi l l not occur when 

a 60-cycle rms voltage of 400 volts is appl ied between the 

plate cyl inder and grid flange. 

Low-Frequency Vibration Perforlsance: 

This test (simi lar to MIL-E-I D, paragraph 4.9. 19. 1 1 is 
performed on a sample lot of tubes from each production run 

under the fol lowing conditions: 

Heater voltage of 6.0 volts, do plate supply voltage of 
200 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 wi l l- not exceed IDn mi l l ivolts. 

High-Frequency Vibration Perforlsance: 

This test (simi lar to MIL-E-I D, paragraph 4.9. 19.2) is 

performed on a sample lot of tubes from each production run. 

The tube is vibrated perpendicular to its axis, with no 
voltages appl ied *o the tube. Vibration frequency is 40 to 60 
cps and acceleration is 10 g. At the end of this test, tubes 
wi l l not show permanent shorts or open circuits. 

Shorts and Continuity Test: 

This test (simi lar to MIL—E—I D, paragraph 4.7.31 is per—
formed on al l tubes from each production run. In this test, 
a tube is considered inoperative if it •shows a permanentor 
temporary short or open circuit, an air leak, or reverse grid 
current in excess of I microampere for the conditions shown 

under Characteristics Range Values, Notes 1, g. 

Y 

V 

V 
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Glass Seal Fracture Tests: 

Fracture tests are performed on sample lots of tubes from 
each production run. 

I. Tubes are placed on supports spaced 15/16" t 1/64" apart 
with the grid flange centered between these supports. Tubes 
wi l l withstand gradual appl ication, perpendicular to the tube 
axis, of a force of 50 pounds upon the grid flange without 
causing fracture of the glass insulation. 

2. Tubes are held by clamping to the cathode terminal. Tubes 
wi l l withstand gradual appl ication of a torque of 15 inch-
pounds upon the plate terminal without causing fracture of 
the glass insulation. 

100-Hour Dynamic Life Performance: 

This test (simi lar to MIL-E-I D, paragraph 4. 1 1.3.2) is 
performed on a sample lot of tubes from each production run 
to insure high quality of rf performance. Each tube is l ife-
tested in a cavity-type osci l lator at 3300 3 100 Mc under the 
fol lowing conditions. 

Heater voltage of 6.0 volts, peak positive-pulse plate 
supply voltage of 1750 volts, grid resistor is adjusted 
to give a do plate current of 3 ma., do grid current of 
approximately 1:3 ma., -duty factor of 0.001, and pulse 
duration oP (.microsecond. 

At the end of 100 hours, the tubes wi l l have a minimum 
peak pulse power output of 600 watts. 

500-Hour Dynamic Life Performance: 

This test (simi lar to MILE-I D, paragraph 4. 1 1.3.2) is 
performed on a sample lot of tubes from each production run 
to insure high qual ity of rf performance. Each tube is l ife-
tested in a cavity-type osci l lator at 500 3 15 Mc under the 
fol lowing conditions: 

Heater voltage of 6.0 volts, plate supply voltage of 350 
volts, cathode resistor is adjusted to give a do plate 
current of 33 ma. 

At the end of 500 hours, the tubes wi l l have a minimum 
power output of 3.5 watts. 

OPERATING CONSIDERATIONS 

The m unting for this type i coaxial-l i paral lel-l in 
or lumped~ci rcuits may support the tube securely by any one of 
the three terminals.. Connections to the other two terminals 
must be made by contacts with flexible leads. 

The mounting for this type in cavity-type circuits should 
preferably support the tube by the grid flange which should 
make firm contact to the cavity surface. 

The heater pins of this type should not be soldered to 
circuit elements. The heat of the soldering operation may 
crack the glass seals of the heater pinsand damage the tube. 
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The cathode should preferably be connected to one side of 

the heater. When, in some circuit designs, the heater is not 

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. 

230"MAX. 

I 
2.057 
MAX. 

1.670 , 
+.07b 
-.050' 

r

1 „ .6~0 
.870„ MIN. 

1.025 .400" 
MAX. 
DIA. 

~-►i

rHl 
.800 400 
t.025~ MAX. 

DIA. 
.600 
M N. 

.220;; 025"~' 
f.020 MAX. .040'MAX. 

n~ ~ 

2 HEATER PINS ~~ 
.020" t.002"DIA. 

PLATE TERMINAL 

.2501.005. DIA. 
(NOTE I) 

.687
/
MAX. DIA. 

,~/ A32„ 
h_ ~t,003 

GR~TERMINAL 

.B12! .005 ~~ DIA. 
(NOTES 182) 

CATHODE TERMINAL 
.2501.005 DIA. 

x.080 MAX. 
--~- UNTINNED 

~.IIS t.040~AT 
TIPS OF PINS 

9205-7419R3 

NOTE I : MAXIMUM ECCENTRICITY OF CENTER LINE IAXISI OF 
PLATE TERMINAL ORGRID-TERMINAL FLANGE WITH RESPECT TO THE 
CENTER LINE fAX151 OF THE CATHODE TERMINAL IS 0.010". 

NOTE 2: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO RO- ~ 
TATIONAL 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 AT A POINT APPROXIMATELY 0.020" INWARD FROM 
ITS EDGE FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL 
DISTANCE WILL NOT EXCEED 0.020". 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PERFORMANCE CHARACTERISTIC 

PULSE REPETITION RATE= 1000 PPS 
PULSE DURATION = 1 MICROSECOND 
FREQUENCY=3375 Mc 
CIRCUIT EFFICIENCY = 25 

 ~~ a  ~°R~ns~?r  .n...::as...nn...~;~:e:  
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5946 
Power Triode 

~ FORCED-AIR COOLED GROUNDED-GRID TYPE 
For UHF Plate-Pulsed Osci llator and Ampl ifier Service 

GENERAL DATA 

/~ 

Electrical: + 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 volts 
Current   3.4 amp 
Minimum heating time  1 minute 

Amplification Factor  25 
Direct Interelecirode Capacitances: 

Grid to plate   6.0 pf 
Grid to cathode   11.0 pf 
Plate to cathodes   0.19 max. pf 

Mechanical: 
Operating Position  Any 
Overall Length  3-5196" t 3/32" 
Diameter  1.750" t 0.010" 
Weight (Approx  )  8 oz + 
Radiator  Integral part of tube 
Mounting  Special 
Terminal Diagram (See Dimensional Outline): 

P 

P - Plate 
G-Grid 

K -Cathode 
H -Heater 

/~l~ Thermal: 

/ \ Air Flow: 
The specified air flow for various plate dissipations, as 
indicated in the tabulation below, should be del ivered by a 
blower onto the respective terminals and seals, and through 
the radiator before and during the appl ication of anyvolt-
ages. Heater power, plate power, and air may be removed 
simultaneously. 

Plate Dissipation 150 200 250 watts 
Min. Air Flow 5.7 10 16 cfm 
Static Pressure 0.16 0.4 0.85 in. of water 

The above flow and pressure values are for condition with 
radiator temperature held constant at 135o C rise above 
ambient temperature. The air flow .must be adequate to limit 
the temperature of the radiator, grid terminal, cathode 

~ terminal, and seals to their respective maximum values. 
Radiator Temperature (Measured on core 
at end adjacent to plate ring)  180 max. °C 

Grid-Terminal Temperature   150 max. °C 
+ tn0 icates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Cathode-Terminal Temperature  150 max. °C 
Seal Temperature (Plate, grid, and cathode) 150 max. °C 

PLATE-PULSED OSCILLATOR & AMPLIFIER — Class C 

Maximum Ratings, absolute-,Maximum Values: 

For maximum "on" time b of io µsec too µsec 

PEAK POSITIVE-PULSE 
PLATE-SUPPLY VOLTAGE  7500 max. 7500 max. volts 

PEAK NEGATIVE-PULSE 
GRID-BIAS VOLTAGE   600 max. 600 max. volts 

PEAK PLATE CURRENT 
FROM PULSE SUPPLY   4.5 max. 3.5 max. amp 

PEAK RECTIFIED GRID CURRENT 1 max. 0.75 max. amp 
DC PLATE CURRENT  0.045 max. 0.250 max. amp 
DC GRID CURRENT   0.010 max. 0.070 max. amp 
PLATE INPUT   340 max. 340 max. watts 
PLATE DISSIPATION   250 max. 250 max. watts ~' 

Typical Operation with Rectangular Wave Shape 
in Oscillator Circuit at 1250 Mc: 

With duty factors of a.oi 

Peak Positive-Pulse 
Plate-Supply Voltage 5500 7500 volts 

Peak Negative-Pulse 
Grid-Bias Voltage  375 500 volts 

Cathode Resistors  100 100 ohms 
Peak RF Grid Voltage 625 850 volts 
Peak Plate Current 
Fran Pulse Supply  3.5 4.5 amp 

Peak Rectified Grid Current  0.25 0.5 amp 
DC Plate Current 0.035 0.045 amp 
DC Grid Current  0 0025 0.005 amp 
Useful Power Output 
at Peak of Pulse° (Approx.)  8000 .14000 watts 

a 
b 

d 

d 

e 

With external shield connected to grid. 

"OA" tiwe is defined as the sum oP the durations of all the individual 
pulses wnicn occur tl u ring the interval of i000 m ontl s. Pu Lse 
duration is defined es the time interval between the rtwo cpoints on the 
pulse at which the instantaneous value is 70 per cent of the Deak value. 
The beak ua iue is def inetl as the maximum value of a smooth curve through 
the average of the fluctuations over the top portion oP the pulse. 

Duty factor i5 the product of pulse tlu ration ontl repetition rate. for 
variable pulse durations and pulse repetition rates, the duty factor 
is defined as the ratio of time "on" to total elapsed time in any 500-
microsecond interval. 

IL is rec ommend edthat the entire Dias be obtained from a cathode re-
sistor. In ce main appl ications, partial grid-resistor bias may be used. 

The power output at peak of pulse is obtained from the average power 
output using the duty factor oP the peak Dower output pulse. This pro-
cedure is necessary since the power output pulse duty factor may be 
less than the appTi ed voltage pulse duty factor Dec au se of a delay in 
the start of rf power output. 

+ Indicates a mange. 

RADIO CORPORATION OF AMERICA 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Min. Max. 

Heater Current 1 3.05 3.75 amp 

Ampl ification Factor 1 2 18 32 
Grid-Plate Capacitance - 5.6 6.6 pf 
Grid-Cathode Capacitance - 10.5 12.5 pf 
Plate-Cathode Capacitance  3 0.12 0.26 pf 
Plate Voltage  1 4 500 850 volts 
Plate Voltage  1 5 690 1140 volts 
Grid Voltage 1 6 - -165 volts 
Peak Cathode Current 1 7 12 - amp 
Useful Power Output at Peak of Pulse. 1,8 12 - kw 

Note 1: With 6.9 volts on heater. 

Note 2: With do grid voltage of -15voltsl and do plate voltage adjusted to 
give do plate current of250 mill iamperes. 

Note 3: With external shield connected to grid terminal. 

Note u: With do grid voltage of -10 volts, and do plate voltage adjusted to 
give do plate current of 25o milliamperes. 

Note 5: With do grid voltage of -20 volts, and do plate voltage adjusted to 
give do plate current of 250 mill iamperes. 

Note 6: With tic plate volt age of 1600 volts, and do grid voltage adjusted to 
give do plate current of 1 mill iampere. 

Note 7: Represents the maximum value of cathode current (Plate current 
. and grid current) for t he tube under any condition of operation. 

Note g: With peak positive-pulse plate-supply voltage of 7500 volts, 
cathode-Dias resistor of 100 t 10 per cent ohms, peak plate 
current from pulse supply ofu.5 amperes, peak rectified grid 
current of 0.5 ampere, duty factor of 0.01, and frequency of 
1250 Mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 
FREQUENCY 

Nc 

MAXIMUM PERMISSIBLE PERCENTAGE 
Of MAXIMUM RATED PLATE VOLTAGE E PLATE INPUT 

1300 
2000 

Plate-Pulsed Oscillator and Amylifier.Service 

100 
75 

DIMENSIONAL OUTLINE and MOUNTING ARRANGEMENT 
shown under Type 6161 also apply to the 5946 

OPERATING NOTES 
Rated heater voltage should be appl ied for at least one 

minute to al low the cathode to reach normal operating temper-
ature before voltages are appl ied to the other electrodes. In 
circuits where the plate is grounded and the negative pulse is 
appl ied to the cat Node, the heater supply must be insulated to 
withstand the peak-positive-pulse plate-supply voltage, and it 
should also present a minimum amount of capacitance loading to 
the pulse-supply source. 

~- Indicates a change. 
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AVERAGE CHARACTERISTICS 
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6026 
OSCILLATOR TRIODE 

SUBMINIATURE TYPE 

For radiosonde service at 400 He 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range'. 5.2 to 6.6  ac or do volts 
Current at 6.3 volts. 0.2   amp 

Direct Interelectrode Capacitances (Approx.):°
Grid to plate   1.3 µµf 
Grid to cathode and heater  2 µµf 
Plate to cathode and heater   0.42 µµf 

Characteristics, Class A I Ampl ifier: 

Plate—Supply Voltage  120 volts 
Cathode Resistor  220 ohms 
Amplification Factor  24 
Plate Resistance (Approx  )   4000 ohms 
Transconductance  5900 µmhos 
Plate Current   12 ma 

Mechanical: 

Mounting Position   Any 
Maximum Length (Excluding flexible leads)   1-1/2" 
Length, Bulb Seat to Bulb Top(Excluding tip). 1.200" t 0.060" 
Maximum Diameter 0  400" 
Dimensional Outl ine   See General Section 
Bulb  T-3 

Leads, Flexible  
Length  1-1/2" to 1-3/4" 
Orientation and diameter 

BOTTOM VIEW 

Lead 3 —Cathode 
Lead 4 — Heater 

Lead 5 — Heater 

5 

ee Dimensional Outline 

Lead 7 — Grid 

Lead 8 — Plate 

OSCILLATOR - Class C Telegraphy 

Maximum Ratings', Absolute values: 

DC PLATE VOLTAGE  150 max. volts 
DC GRID VOLTAGE   —50 max. volts 
TOTAL CATHODE CURRENT   40 max. ma 

" Heater-voltage range and maximum ratings are established on basis that 
tube heater will be supplied from batteries in radiosonde and similar 
applications utilizing equipment designed for extreme compactness and 
l ight weight and requiring tube l ife of only a Pew hours. 

~ without external shield. 

~- Indicates a change. 
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6026 
OSCILLATOR TRIODE 

DC GRID CURRE"vT  10 max. ma 
PLATE INPUT. . 3.3 max. watts 
PLATE DISSIPATION  3 max. watts 
PEAK HEATER-CATHODE VOLTAGE  0 max. volts 

Typical Operation as Oscillator at 400 Mc: 

DC Plate Voltaoe   135 volts 
Grid Resistor  1300 ohms 
-0C Plate Current   20 ma 
CC Grid Current (Approx  )   9.5 ma 
Useful Power Output  1.25 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Hax. 

Heater Current: 
With 5.2 volts ac on heater. - 0.176 - amp 
With 6.6 volts ac on heater. - - 0.225 amp 

Direct Interelectrode 
Capacitances: 
Grid to plate  1 1.05 1.55 µµf 
Grid to cathode and heater 1 1.55 2.45 µµf 
Plate to cathode and heater. 1 0.345 0.495 µµf 

Amplification Factor   2 17 31 
Transconductance   3 4200 7600 ~unhos 
Transconductance   4 4600 8000 µmhos 
Plate Current  3 8 16 ma 
Plate Current  4 9.5 18.5 ma 
Plate Current  5 - 300 µamp 

Note 1: Without external shield. 

x ote 2: With 5.2 or 6.3 volts ac on heater, dC plate—supply volts = 
120, and cathode resistor (ohms) = 220. 

Note 3: With 5.2 volts ac on heater, do plate—supply volts 120, and 
cathode resistor (ohms) = 220. 

Note U: With 6.3 volts a heater-, do plate—supply volts = 120, and 
cathode resistor c(ohms) = 220. 

Note 5: With 5.2 volts ac on heater, do plate—supply volts = 120, do 
grid volts = —32, and cathode resistor (ohms) = 220. 

OPERATING CONSIDERATIONS 

It is recommended that the cathode of the 6026 be connec-
ted directly to the heater. 

The flexible leads of the 6026 are usual ly soldered to 
tha circuit elements. Soldering of the connections should 
be made as far as possible from the glass button. If this 
precaution is not fol lowed, the heat of the soldering op-
eration may crack the glass seals and damage the tube. 

Ind icates a Change. 
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AVERAGE PLATE CHARACTERISTICS 
I I

E f = 5.2 VOLTS 
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6146B/8298A 
Beam Power Tube 

HIGH POWER SENSITIVITY 
RCA "DARK HEATER" WITH 5- TO 8-VOLT RANGE 

85 WATTS CW INPUT (ICAS) 50 WATTS CW INPUT (ICAS) 
UP TO 60 Mc AT 175 Mc 

CONTROLLED ZERO-BIAS CONTROLLED POWER OUTPUT 
PLATE CURRENT AT REDUCED HEATER VOLTAGE 

~. For RF Power Ampl ifier and Osci l lator Service and as 
an AF Power Ampl ifier and Modulator in Both Mobi le 
and Fixed Equipment. The 61466/8298A is Uni laterally 
Interchangeable with types 6146, 6146A, and 8298. 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 volts 
Current at heater volts = 6  3 1  125 amp 
Minimum heating time   60 sec 

(See Special Performance Data for heater operation in stationary 
and mobile equipment) 

Transconductance, for plate volts = 200, 
grid-No.2 volts = 200, and plate ma. = 100 700C µmhos 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 200, grid-No.2 volts = 200, 
and plate ma. = 100  4.5 

Direct Interelectrode Capacitances:a 
Grid No.1 to plate   0.22 max. pf 
Grid No.l to cathode ~ grid No.3 
& internal shield, grid No. 2, 
base sleeve, and heater  13.0 pf 

Plate to cathode & grid No.3 
& internal shield, grid No. 2, 
base sleeve, and heater  8.5 pf 

Mechanical: 

Operating Position   Any 
Maximum Overal l Length   3-13/16" 
Seated Length  3-1/8" ± 1/8" 
Maximum Diameter   1-21/32" 
Weight (Approx.)   2 3 oz 
Bul b   T12 
Cap  Small (JEDEC No.C1-1) 
Bases (Alternates): 

Small-Wafer Octal with Sleeve: 
8-Pin (JEDEC Group 1, No. B8-150) 

Small-Wafer Octal with External Barriers and Sleeve: 
8-Pin (JEDEC Group 1, No. B9-159) 
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6146B/8298A 
Basing Designation for BOTTOM VIEW - 
Pin 1-Cathode, 

Grid No.3, Gj,K 
Internal is 
Shield G

2 Pin 2 -Heater 
Pin 3 -Grid No.2 
Pin 4 -Same as Pin 1 
Pin 5 -Grid No.l 
Pin 6-Sa~^P as Pin 1 
Pin 7 -Heater 
P i n 8 - Base Sleeve 

Cap - Plate 

Bulb Temperature (At hottest point 

c3,K 
IS 

sc 

a3x 
Is 

on bulb surface)  260 max. 

AF POWER AMPLIFIER & MODULATOR — Class AB I b 

CCSo ICASd

Maximum RatingS, Absolute-Haximum Values: 

°C 

DC Plate Voltage   600 max. 750 max. volts 
DC Grid-No.2 Voltage   250 max. 250 max. volts 
PAax.-Signal DC Plate Currents. 175 max. 220 max. ma 
Max.-Signal Plate Inputs 90 max. 120 max. watts 
Max.-Signal Grid-No.2 Inpute 3 max. 3 max. watts 
Plate Dissipations  27 max. 35 max. watts 
Peak Heater-Cathode Voltage: 

Neater negative with 
respect to cathode 135 max. 135 max. volts 

Heater positive with 
respect to cathode 135 max. 135 max. volts 

Typical Push-Pull Operation: 

Values are jor z tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltagef 200 200 volts 
DC Grid-No.l Voltage: 

With fixed-bias source -47 -48 volts 
Peak AF Grid-No.l-to- 
Grid-No.l Voltage9  94 96 volts 

Zero-Signal DC Plate Current 48 50 ma 
Max.-Signal DG Plate Current 250 250 ma 
Max.-Signal DC Grid No.2 

Current 14.8 12.6 ma ~/ 
Effective Load Resistance 
(Plate to plate)  5600 7200 ohms 

Max.-Signal Driving 
Power (Approx  ) 0 0 watts 

Max.-Signal Power 
Output (Approx.)  96 124 watts 

V 
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6146B/8298A 
Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance 
under Any Condition:h 
With fixed bias 0 1 max. megohm 
With cathode bias  Not recommended 

^~ 

AF POWER AMPLIFIER & MODULATOR — Class A82~ 

CCS ICAS 
Maximum Ratings, Absolute-Maximum Values: 

DC Plate Voltage   600 max. 750 max. volts 
DC Grid-No.2 Voltage 250 max. 250 max. volts 
Max.-Signal DC Plate 

Currents   175 max. 220 max. ma 
Max.-Signal Plate Input° 90 max. 120 max. watts 
Max.-Signal Grid-No.2 

Inputs   3 max. 3 max. watts 
Plate Dissipations 27 max. 35 max. watts 
Peak Heater-Cathode 

Voltage: 
Heater negative with 

respect to cathode 135 max. 135 max. volts 
Heater positive with 

respect to cathode 135 max. 135 max. volts 

Typical Push-Pull Operation: 

Values nre for 2 tubes 

DC Plate Voltage  500 600 600 750 volts 
DC Grid-No.2 Voltagef 200 200 200 150 volts 
DC Grid-No.l Voltage: 

From fixed-bias source. -46 -48 -47 -39 volts 
Peak AF Grid-No.l-to-

Grid No.l Voltage 108 106 114 110 volts 
Zero-Signal DC Plate 
Current   50 40 50 40 ma 

Max.-Signal DC Plate 
Current   308 270 328 294 ma 

Max.-Signal DC Grid No.2 
Current   26 27 26 28 ma 

Max.-Signal DC Grid No.l 
Current 2  7 1.3 3.4 7.6 ma 

Effective Load Resistance 
(Plate to plate)  3620 5200 4160 6050 ohms 

Max.-Signal Driving Power 
(Approx.)k 0  2 0.7 0.2 0.5 watt 

Max.-Signal Power Output 
(Approx.)   100 110 130 148 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance:'" 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 
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61468/8298A 
LINEAR RF POWER AMPLIFIER — Class ABl 

Single-Sideband Suppressed-Carrier Service 

Yeak envelope conditions fora signal hnving 
a minimum ¢eak-to-average dower ratio of 2 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

DC Plate Voltage  600 max. 750 max. volts 
DC Grid-No.2 Voltage  250 max. 250 max. volts 
DC Plate Current at Peak 
of Envelope   175 max. 220 max. ma 

Plate Dissipation   27 max. 35 max. watts 
Grid-No.2 Dissipation   3 max. 3 max. watts 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode  135 max. 135 max. volts 

Heater positive with 
respect to cathode  135 max. 135 max. volts 

Typical Operation with "Two-Tone Modulation": 

At. go Mc 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltage"   200 200 volts 
DC Grid-No.l Voltage"   -47 -48 volts 
ZerrnSignal DC Plate Current. 24 "25 ma 
Effective RF Load Resistance. 2800 3600 ohms 
DC Plate Current at Peak 
of Envelope   125 125 ma 

Average DC Plate Current. 86 86 ma 
DC Grid-No.2 Current at 

Peak of Envelope 7  4 6.3 ma 

Average DC Grid-No.2 Current. 5 3.9 ma 
Distortion Products Level:p 
Third order   24 26 db 
Fifth order   30 31 db 

Useful Power Output (Approx.): 
Average 24  5 30.5 watts 
Peak envelope   49 61 watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance 
under Any Condition: 
With fixed bias   30000 max, ohms 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony ~,/ 

Carrier conditions der tube for use with a maximum 

modulntian factor of 1; at frequencies u¢ to 6o Mc 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

For miximum ¢late voltage and maximum ¢late 
input above 6o Me, see Rating Chart I 

DC Plate Voltage  480 max. 600 max. volts 
DC Grid-No.2 Voltage  250 max. 250 max. volts 
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614bB/8298A 

CCS ICAS 
DC Grid-No.l Voltage  -150 max. -160 max. volts 
CC Plate Current  i45 max. 180 max. ma 
CC Grid-No.l Current  3.5 max. 4 max. ma 
Plate Input   60 max. 85 max. watts 
Grid-No.2 Input   2 max. 2 max. watts 
Plate Dissipation   i8 max. 23 max. watts 
Peak Herter-Cathode Voltage: 

Heater negative with 
respect to cathode. 135 max. 135 max. volts 

Heater positive with 
respect to cathode. 1}5 m=x. 135 max. volts 

Typical Operation: 

DC Plate Voltage  475 600 volts 
DC Grid-No.2 VoltageQ 165 175 volts 
DC Grid-No.1 Voltage:r 

From a grid-No.l 
resistor of: 
26000 ohms  -86 - volts 
27000 ohms  - -92 volts 

Peak RF Grid-No.1 Voltage 106 114 volts 
DC Plate Current  125 i40 ma 
DC Grid-No.2 Current  8.5 9.5 ma 
DC Grid-No.1 Current (Approx ) 3.3 3.4 ma 
Driving Power (Anprcx. ) 0.4 0.5 watt 
Power Output (Approx  )   42 62 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistances 30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

CCS 
Maximum Ratings, Absolute-Maximum Values: 

At frequencies ub to 6o Mc  For maximum plate voltage 
and maximum plate inbut above 6o Mc, see Rating Chart II 

DC Plate Voltage  600 max. 750 max. volts 
DC Grid-No.2 Voltage  250 max. 250 max. volts 
DC Grid-No.1 Voltage  -150 max. -150 max. volts 
DC Plate Current  175 max. 220 max. ma 
DC Grid-No.l Current 3  5 max. 4 max. ma 
Plate Input   90 max. 120 max. watts 
Grid-No.2 Input   3 max. 3 max. watts 
Plate Dissipation   27 max. 35 max. watts 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode  135 max. 135 max. volts 

Heater positive with 
respect to cathode  135 max. 135 max. volts 

ICAS 
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6146B/8298A 
Typical Operation: 

CCS ICAS 
As amplifier.up to 6o Mc 

DC Plate Voltage 600 750 volts 
CC Grid—No.2 Voltages  Z00 200 volts 
DC Grid—No.l Voltage: °

From a grid—No.l resistor of: 
24000 ohms —70 — volts 
28000 ohms — —77 volts 

Peak RF Grid—No.1 Voltage  90 95 volts 
DC Plate Current 150 160 ma 
DC Grid—No.2 Current 10 10 ma 
DC Grid—No.l Current (Approx  ) 2 8 2.7 ma 
Driving Power (Approx.)  0 3 0.3 watt 
Power Output (Approx  ) 63 85 watts 

Typical Operation: 

As amplifier up to Sryg Mc 
DC Plate Voltage 320 400 435 volts 
DC Grid—No.2 Voltages  210 220 230 volts 
DC Grid—No.l Voltage: °

From a grid -^:o.l resistor of: 
26000 ohms —52 — — volts 
30000 ohms - -55 — volts 
24000 ohms - - - 56 volts 

Peak RF Grid—No.l Voltage  65 67 73 volts 
DC Plate Current 170 180 210 ma 
DC Grid—No.2 Current 12 12 11 ma 
DC Grid—No.l Current (Approx  ) 2 1.9 2.3 ma 
Driving Power (Approx. )  2 2 3 watts 
Power Output (Approx  ) 29 40 50 watts 

Maximum Circuit Values (CCS or ICAS): 
Grid—No.l—Circuit Resistance' 30000 max. ohms 

a witn no ezte root shield. 
b Subscript 1 indicates that grid-No.1 current does not flow during any 

part of the input cycle. 
o continuous Commercial Service 
d Intermittent Commercial and Amateur Service. 
e Averaged over any audio-frequency cycle of sine-wave form. 

f Obtained preferably from a Separate source of lrom the plate voltage 
Supply with a voltage tl iv ide r. 

The driver stage snou ld De capable of supplying the No.1 grids of the 
class AB S stage with the specified driving voltage at low distortion. 

The LyDe of input coupl ing net wo rN used should not ins roduce too much 
resistance in the grid-No.l ci rcD it. Transformer or impedance coupl ing 
devices are recommended. 

S UDsc rips Z indicates that grid-No.1 current slows during some part of 
the input cycle. 

9 

h 

1 

k 

m 
Driver stagga 5houltl De capable of supplying the specified driving power 
at low tl isto rt ion to the No.1 grids o} the AB Z stage. 

To minimize distortion, the effective resistance per grid-No.l circuit 
of the ABZ stage should be held at a low value. For this purpose the 
use of transformer coupl ing is recommended. In no case, however, should 
the total do grid-No. l -circuit resistance exceed 30,000 ohms when the 
tube is operated a[ maximum ratings. For operation at less than max-
imum ratings, the do grid-No.l-cl rcuit resistance may be a5 high as 
Ico.000 ohms. 
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u 

D Obtained preferably from a seD crate, well-regulated source. 
P Referenced to either of the two tones and without the use of feedback 

to enhance l inearity. 
q Obtained preferably from a separate source modulated with the Dl ate 

supply, or from the modulated plate supply through a series resistor. 

r Obtained from g,r id-No.1 resistor or from a combination o! grid-No.l 
resistor with either fixed Supply Or Cathode resist0 r. 

s When grid xo.1 is driven positive and the tube is operated at maximum 
ratings, the total do grid-xo. i-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 suppl ied 
by a cathode resistor or fixed supply: For operation at less than 
maximum ratings, the do grid-No. 1-CI rCUI[ resistance may De as high 85 
100,000 ohms. 

t Obtained preferably from separate source, or from the plate-supply 
voltage with avoltage divider, or through a series resistor. A series 
grid-No.2 resistor should De used only when Lhe Lube is used in a Circuit 
which is not keyed. Grid-No.2 voltage must not exceed N35 volts under 
key-up conditions. 

O Drained from fixed-supply, Dy grid-No.l resistor, by cathode resistor, 
or by combination met hod 5. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Min. Max. 

1. Direct Interelectrode 
Capacitances: 
Grid No.1 to plate 1 — 0.22 pf 
Grid No.1 to cathode & 

grid No.3 & internal 
shield, base sleeve, 
grid No. 2, and heater. 1 12.0 15.0 pf 

Plate to cathode & grid 
No.3 & internal shield, 
base sleeve, grid No. 2, 
and heater   1 7.3 9.5 pf 

2. Plate Current  2 46 94 ma 
3. Zero—Bias Plate Current. 3 330 — ma 
4. Grid—No.2 Current  2 — 5.5 ma 

Note 1: With no external shield. 

Note 2: With he at er voltage of 6.75 volts, do plate voltage of a00 volts, 
do grid-No.2 voltage of 200 volts, and do grid-xo.i voltage of 
-3N volts. 

xote 3~ with heat er vol rage of 6.75 volts, do plate voltage of Soo volts, 
do grid-No.2 voltage of 200 volts, antl do grid-No.1 voltage of 
-100 volts. Grid No.1 is square-wave pulsed at 1000 kc to zero 
volts. Limit value is peak-Dui se current. 

~~ SPECIAL PERFORMANCE DATA 

Stationary Equipment Operation: 

Min. 

Heater, for Unipotential Cathode: 
Voltage IAC or DC)~   —
Current at 6.3 volts 1  050 

Dynamic Grid—No.2 CurrentW. 
Useful Power Output"  59 

Design 
Center Nax. 

6.3 — volts 
1.200 amp 

15 ma 
— watts 
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6146B/8298A 

v It is recommentl ed toot the tlesi gn-center heater voltage oe 6.3 volts; 
the heater power supply should not fluctuate more than 10% to insure 
tong r ife. 

w In a singl a-LUD e, self-excited osci llator ci rtuit, and with ac heater 
v oltane of 6.3 volts, do plate voltage of fi00 volts, do grid-No.2 vol-
tage o! 200 volts, grid-No.1 rest st Or oP 24,000 ± 30% ohms, do plate 
current of 15C m ma., tic grid-No.1 current of 2.5 to 3 ma., antl 
f r'eq~ency of 15 Mi x

Mobi le Equipment Operation: 

Design 
.Min. Range Max. 

Heater, forUnipotential Cathode: 
Voltage (AC or DC)"  — 6.0-7.5 — volts 
Current at 6.75 volts  1.100 — 1.230 amp 

Dynamic Grid—No.2 Currenty — — i5 ma 
Useful Power Output ly   59 watts 
Useful Power Output I I   See Note Z 

Overvoltage Heater Life Tests: 

Continuous heater l ife tests are performed periodical ly on 
sample lots of tubes with 3 volts on the heater, al l other 
electrodes "floating". Intermittent heater l ife tests are 

performed periodical ly on san~p le lots of tubes with I I volts 

on the heater, a cycle of I minute "ON" and 4 minutes "OFF". 

After 1000 hours of the continuous heater l ife test and after 

48 hours of the intermittent heater l ife test, the fol lowing 

tests are performed: 

With heater voltage of 6.75 volts and ± 100 do volts between 

cathode and heater, the heater-cathode leakage current wi l l 

not exceed 100 microamperes. 

With ac or do heater voltage of 6.75 volts, grid-No. l volts 

_ -200 and cathode, grid No. 1, and plate grounded, the 

minimum grid-No. l leakage resistance wi l l be 10 megohms. 

With ac or do heater voltage of 6.75 volts, plate volts = 

- 200, and cathode grid No. l and grid tJo.2 grounded, the 

minimum plate ieakage resistance wi l l be 10 megohms. 

x IL is eco o tletl [r ,[ tt~e neatrtr voltatle operate ithin the range o} 
6.0 tor 7. 5m volts and within excursions from 5 Co 8 volts in battery 
operation. See Useful Powe+ Output Pest II and Ouervoitage Fests. 

y In a single-tube, self-excited oscillator circuit, and with ac neater 
voltage of 5.3 volts, do plate voltage of 600 volts, do grid-No.2 vol-
tage of 200 volts, grid-No.1 resistor of 24,000 3 10% ohms, do plate 
current of 150 max. ma., do grid-No.l current of 2.5 to 3 ma., and 
frequency of 15 MC. 

= with conditions in note (y) above, reduce heater voltzge to 5 volts. 
Useful power output will be at least 50% of the power output at heater 
voltage of 6.3 volts. 

OPERATING CONSIDERATIONS 
The maximum bulb temperature of 2500 C is a tube rating 

and is to be observed in the same manner as other ratings. 

The temperature may be measured with temperature-sensitive 

paint, such as Tempi laq. The latter is made by the Tempi l 

Corporation, 132 W. 22nd Street, New York I I, N.Y. 
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~~, 

To insure adequate cool ing it is essential that free 
circulation of air be prcvided around the tube. In most cases, 
no additional air is required. 

The plate shows no color when the 6146 B/8298A is operated 
at ful l ratings under either CCS or ICAS conditions. 

Connections to the plate should be made with a flexible 
lead to prevent any strain on the seal at the cap. 

During standby periods in intermittent operation, it is 

recommended that the heater voltage be maintained at normal 

operating value when the period is less than 15 minutes, and 
that it be reduced to 80 per cent of normal when the period 

is between 15 minutes and 2 hours. For longer periods, the 
heater voltage should be turned off, 

The maximum-rated plate and grid-No.2 voltages of this tube 
are extremely dangerous. Great care should be taken during 
the adjustment of circuits. The tube and its associated 
apparatus, especial ly al l parts which may be at high potential 
above ground, should be housed in a protective enclosure. The 

protective housing should be des ig ned with interlocks so that 

personnel can not possibly come in contact with any high-po-

tential point in the electrical system. The interlock devices 

should function to break the primary circuit of the high-volt-

age suppl ies when any gate or door on the protective housing 

is opened, and should prevent the closing of the primary oir-

cuit unti l the door is again locked. 

GAP 
JEDEC No, C'.I-t 

BULB 
712 

BASE 
JEDEC GROUPi 

No. B8-150 
OR 

No. B8-159 

1
16 

MAX. 

DIA. 

a--I  32 
MAX. ---r 

DIA. 

DIMENSIONS IN INCHES 

t__ 13 
B 3 61

MAX. 

92CS-1224981 
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6146B/8298A 
RATING CHART I 

Class C Telephony Service 
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6146B/8298A 
TYPICAL PLATE CHARACTERISTICS 

Ef=6.3 VOLTS 
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6146B/8298A 
TYPICAL PLATE CHARACTERISTICS 

Ef=6.3 VOLTS 
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TYPICAL CHARACTERISTICS 
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6146B/8298A 
TYPICAL CHARACTERISTICS 
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61596 
Beam Power Tube 

r~ 
HIGH POWER SENSITIVITY 

RCA "DARK HEATER" WITH 21- TO 31-VOLT RANGE 
85 WATTS CW INPUT (ICAS) 50 WATTS CW INPUT (ICAS) 

UP TO 60 Mc AT 175 Mc 
CONTROLLED ZERO-BIAS CONTROLLED POWER OUTPUT 

PLATE CURRENT AT REDUCED NEATER VOLTAGE 

For RF Power Ampl ifier and Oscillator Service and as an 
AF Power AmplEfier and Modulator in Both Mobi le and 
Fixed Equipment. The 61598 is Unilaterally Inter-
changeable with Types 6159, 6159A. 

The 61ggB is the same as the 61g68/82g8A except for the 
following items: 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   26.5 volts 
Current at heater volts = 26.5   0.3 amp 
Minimum heating time   60 sec 

Direct Interelectrode Capacitances:a 
Grid No.1 to plate   0.24 max. pf 

a With no external shield. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Min. Max. 

1 Direct Interelectrode 
Capacitances: 
Grid-No.l to plate 1 - 0.24 pf 

Note 1: With no ezt ernal shield. 

SPECIAL PERFORMANCE DATA 
Stationary Equipment Operation: 

Design 

Min. Center Max. 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)v   - 26.5 - volts 
Current at 26.5 volts 0  28 - 0.32 amp 

Useful Power Output"   59 - - watts 

~ It is recommended that the design-center heater voltage be 26.5 volts; 
the heater power supply should not /luctuate more than toy to insure 
long l ife. 

W In a single-tu De, self-excited oscillator circuit, and with ac heater 
voltage oP 26.5 volts, do plate voltage of 600 volts, do grid-No.2 
voltage oP 200 -volts, grid-No.1 resi stor of 24,000 t SOy ohms, do plate 
current oP 15o max. ma., do grid-No.1 current of 2.5 to 7 ma., and 
frequency of 15 Mc. 
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Mobile Equipment Operation: 

Design 
Min. Range Max. 

Heater, for Unipotential Cathode: 
Voltage (AC or CC)x  — 24 to 29 — volts 
Current at 26.5 volts 0  28 — 0.32 amp 

Useful Power Output ly   59 — — watts 
Useful Power Output I I   See Xote Z 

z 

Y 

z 

It is recommended that the heat e~r voltage operate within the range of 
24 to 29 vo}ts and within excursions from 21 to 31 volts in battery 
operation. See Pseful Power Output II and Overvoltage tests. 
In a single—tube, self—excited oscillator circuit, and with ac heater 
voltage of 26.5 volts, do plate voltage oP 600 volts, do grid—No.2 
voltage of 200 volts, grid—No.l re5i stor of 24,000 t 10f ohms, dC plate 
current of 15o max. ma., do grid—No.1 current of 2.5 to 3 ma., and 
frequency of 15 Mc. 

With conditions in note (y) above, reduce heater voltage to 21 volts. 
Useful power output will be at least 90i of the power output at heater 
voltage of 26.5 volts. 

~/ 

Overvoltage Heater Life Tests: 

Continuous heater l ife tests are performed periodically on 
sample lots of tubes with 31 volts on the heater, all other 
electrodes "floating". Intermittent heater l ife tests are 
performed periodically on sample lots of tubes with 43 volts 
on the heater, a cycle of 1 minute "ON" and 4 minutes "OFF". 
After 1000 hours of the continuous heater l ife test and after 
48 hours of the Intermittent heater l ife test, the following 
tests are performed: 

With heater voltage of 26.5 volts and t 100 do volts between 
cathode and heater, the heater—cathode leakage current will 
not exceed 150 microamperes. 

With ac or do heater voltage of 26.5 volts, grid—No.1 volts 
_ —200 and cathode, grid No. 2, and plate grounded, the minimum 
grid—No.1 leakage resistance will be 10 megohms. 

With ac or do heater voltage of 26.5 volts, plate volts = —200, 
and cathode grid No.1 and grid No.2 grounded, the minimum 
plate leakage will be 10 megohms. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



6159W/7357 

Beam Power Tube 
HIOH POWER SENSITIVITY 

90 WATTS CW INPUT (ICAS) UP TO 60 Mc 
60 WATTS CW INPUT (ICAS) AT 175 Mc 

For Use Under Severe Shock and Vibration 

The 6iggW/ryggry is the same as the 61g6W/ry212 except for the 
following items: 
Heater, for Unipctential Cathode: 

Voltage (AC or DC) 26.5 ± 10% volts 
Current at heater volts = 26  5 0.3 amp 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 
Heater Current  1 0.280 0.320 amp 

Note 1: With 26.5 volts ac on heater. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
7-63 





6161 
POWER TRIODE 

FORCED-AIR COOLED 

t7seful with full input up to 900 Nc 

and with reduced input up to 2000 Nc 

The 6ibz suAersedes type gg88 for new equipment design. 

GENERAL DATA 

Electrical: 

:Heater, for Unipotential Cathode: 

Voltage'  6.3 ay.  ac or do volts 
~6.9 max.  ac or do volts 

Current at 6.3 volts  3 4  amp 

Minimum heating time 
at 6.3 volts -  1  minute 

Ampl ification Factor for 

grid volts = -15, and 

plate ma. = 250   25 

Direct lnterelectrode Capacitances: 

Grid to plate§ 
Grid to cathode and heater§  
Plate to cathode and heater° 

Mechanical: 

6 µµf 
11 µµf 

0  19 µµf 

Operating Position  Any 
Overall length  3-5/16" t 3/32" 
Greatest Diameter   1.750" t 0.010" 
Weight (Approx  )  8 oz 
Radiator  Integral part of tube 
Mounting 
Terminal Connections fSee Dimensional Outline): 

G —Grid 

H — Heater 

M 

P 

Special 

K —Cathode 

P — Plate 

Air Flow: 
The specified air flow for various plate dissipations, 

ndicated in the tabulation below, should be del i red by 

as bl ower onto the respective terminals and seals, and 
through the radiator before and during the appl ication of 
any voltages. Heater power, plate power, and air may be 

removed simultaneously. 
Percentage ofi maximum-

rated plate dissipation 

for each class of ser-

vice  100 BO 60 % 
Minimum air flow. 16 10 5.7 cfm 

Static pressure 0.85 0.4 0.16 in, of water 

4,§,0: See next page. .-Indicates a cnang e. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORAi~ON OF AMERICA, HAR RISON, NEW JERSEY 
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POWER TRIODE 

The above flow and pressure values are for condition 
with radiator temperature held constant at 135o C rise 
above incoming-air temperature. The air flow must be 
adequate to l imit the temperature of the radiator, grid 
terminal, cathode terminal, and seals to their respective 
maximum values. 

Radiator Temperature (Measured on core 
at end adjacent to plate flange)   180 max. oC 

Grid-Terminal Temperature  150 max. °C 
Cathode-Terminal Temperature   150 max. °C 
Seal Temperature (Plate, grid, and cathode). 150 max. °C 

RF POWER AMPLIFIER — Class B Television Service 

Sync hronizirzg-level conditions qer tube unless otherwise syecif{ed 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 
DC PLATE CURRENT   0.350 max. amp 
DC GRID CURRENT: 

Negative value   0.010 max. amp 
Positive value   0.100 max. amp 

PLATE INPUT  560 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical Operation in Cathode-Drive Circuit at 600 Mc: 

Bandwidths of 6 He 

DC Plate-to-Grid Voltage   1600 volts 
DC Cathode-to-Grid Voltage   100 volts 
Peak RF Cathode-torrid Voltage: 
Synchronizing level   130 volts 
Pedestal level   117 volts 

DC Plate Current: 
Synchronizing level   0.350 amp 
Pedestal level   0.285 amp 

DC Grid Current (Approx.): 
Synchronizing level   0.040 amp 
Pedestal level   0.013 amp 

Driver Power Output (Approx.):~ 
Synchronizing level   65# watts 
Pedestal level   40 watts 

Output-Circuit Efficiency (Approx.). 89 % 
Useful Power Output (Approx.): 

Synchronizing level  325~~ watts 
Pedestal level   195~~ watts 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

Bandwidths of 6 He 

DC Plate-to-Grid Voltage   1600 volts 
DC Cathode-torrid Voltage   100 volts 

', ~, o. ~, ~, ~',#, ~: See next page. -► Indicates a change. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORIORATION OF AMERICA, HARRISON, NEW JERSEY 
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POWER TRIODE 

Peak RF Cathode-to-Grid Voltage: 
Synchronizing level  
Pedestal level  

DC Plate Current: 
Synchronizing level 
Pedestal level  

DC Grid Current (Approx.): 

135 volts 
120 volts 

0.350 amp 
0.280 amp 

Synchronizing level   0.030 amp 
Pedestal level   0.010 amp 

Driver Power Output (Approx.):* 
Synchronizing level  75® watts 
Pedestal level   45 watts 

Output-Circuit Efficiency (Approx.). 65 ~ 
Useful Power Output (Approx.): 
Synchronizing level  230" watts 
Pedestal level   135" watts 

BIAS-MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Sync hron{y{ng-level cotJditions yer tube unless otherwise s4ecified 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID VOLTAGE (White level) 
DC PLATE CURRENT  
DC GRID CURRENT: 

Negative value  
Positive value  

PLATE INPUT 
PLATE DISSIPATION 

1600 max. volts 
-300 max. volts 
0.350 max. amp 

0.010 max. amp 
0.100 max. amp 
560 max. watts 
250 max. watts 

Typical ODeration in Cathode-Drive Circuit at 600 Mc: 

BandwidtA~ of 6 Nc 

DC Plate-torrid Voltage   1600 volts 
DC Cathode-torrid Voltage: 
Synchronizing level  100 volts 
Pedestal level   150 volts 
White level  230 volts 

Peak RF Cathode-torrid Voltage  130 volts 
DC Plate Current: 

Synchronizing level  0.350 amp 
Pedestal level   0.250 amp 

DC Grid Current (Approx.): 
Synchronizing level   0.040 amp 
Pedestal level   0.013 amp 

Driver Power Output (Approx.):; 
Synchronizing level   65#_ watts 

Output~ircuit Efficiency (Approx.). 89 `K 
Useful Power Output (Approx.): 
Synchronizing level  325" watts 
Pedestal level   195" watts 

",¢.o. ~,+, ~,#, M ,®: See next page. ~-Indicates a change. 
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POWER TRIODE 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

Bandwidth of 6 Mc 

DC Plate-torrid Voltage   1600 volts 
DC Cathode-to-Grid Voltage: 
Synchronizing level   100 volts 
Pedestal level   150 volts 
White level   230 volts 

Peak RF Cathode-to-Grid Voltage  135 volts 
DC Plate Current: 
Synchronizing level   0.350 amp 
Pedestal level   0.250 amp 

DC Grid Current (Approx.): 
Synchronizing level   0.030 amp 
Pedestal level   0.010 amp 

Driver Power Output (Approx.):{ 
Synchronizing level   75® watts 

Output-Circuit Efficiency (Approx.). 65 % 
Useful Power Output (Approx.): 
Synchronizing level  230" watts 
Pedestal level   135" watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier corzdi tions Oar tw6e fcr use with a max. made la tion factor of 1.0 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE   1300 max. volts 
DC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT   0.210 max. amp 
DC GRID CURRENT  See Rating Chart 
PLATE INPUT  270 max. watts 
PLATE DISSIPATION  167 max. watts 

Typical Operation in Cathode-Drive Circuit at 600 Mc: 

DC Plate-to-Grid Voltage   1400 volts 
DC Cathode-to-Grid Voltage   150 volts 
Peak RF Cathode-to-Grid Voltage  200 volts 
DC Plate Current   0.210 amp 
DC Grid Current (Approx.). 0.070 amp 
Driver Power Output (Approx.)"  70" watts 
Output-Circuit Efficiency (Approx.). 80 % 
Useful Power Output (Approx  )   180 " watts 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

DC Plate-to-Grid Voltage   1400 volts 
DC Cathode-torrid Voltage   150 volts 
Peak RF Cathode-to-Grid Voltage  200 volts 
DC Plate Current   0.210 amp 
DC Grid Current (Approx.). 0.070 amp 
Driver Power Output (Approx.){'~  75a' watts 

#, §, o,' 1 , ~' # ~ ®' ~# B': See next page. + Indicates a change. 
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POWER TRIODE 

Output-Circuit Efficiency (Approx.). 60 % 
Useful Power Output (Approx  )  120" watts 

RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphy°
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 

DC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT   0.250 max. amp 
DC GRID CURRENT  See Rating Chart 
PLATE INPUT  400 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical Operation as Amplifier in Cathode-Drive Circuit 
at 600 Mc: 

DC Plate-to-Grid Voltage   1650 volts 
DC Cathode-to-Grid Voltage: 
From fixed supply of   150 volts 
From cathode resistor of   500 ohms 

Peak RF Cathode-to-{'Trid Voltage  200 volts 
DC Plate Current   0.250 amp 
DC Grid Current (Approx  )   0.050 amp 
Driver Power Output (Approx.)+   75• watts 
Output-Circuit Efficiency (Approx.). 82 % 
Useful Power Output (Approx  )   270" watts 

Typical Operation as Amplifier in Cathode-Drive Circuit 
at 900 Mc: 

DC Plate-to-Grid-Voltage   1650 volts 
DC Cathode-to-Grid Voltage: 
From fixed supply of   150 volts 
From cathode resistor of   575 ohms 

Peak RF Cathode-torrid Voltage  200 volts 
DC Plate Current   0.250 amp 
DC Grid Current (Approx  )   0.010 amp 
Driver Power Output (Approx.)~F   SOt watts 
Output-Circuit Efficiency (Approx.). 60 % 
Useful Power Output (Approx  )   180" watts 

FREQUENCY MULTIPLIER — Class C 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. - volts 
DC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT   0.250 max. amp 
DC GRID CURRENT  See Rating Chart 
PLATE INPUT  400 max. watts 
PLATE DISSIPATION  250 max. watts 

', §, o,', +,'~,#, ",®,',",'R, °, ~,t: See next page. ~-Indicates a change. 
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POWER TRIODE 

Typical Operation in Cathode-Drive Circuit: 

Doubler to 

600 Mc 
Doubler to 

qoo Mc 

DC Plate-to-Grid Voltage. 1760 1675 
DC Cathode-to-Grid Voltage: 
From fixed supply of. 260 175 
From cathode resistor of. 860 645 

Peak RF Cathode-to-
Grid Voltage 300 300 

DC Plate Current 0.250 0.250 
DC Grid Current (Approx.) 0.050 0.021 
Driver Power Output 

volts 

volts 
ohms 

volts 
amp 
amp 

(Approx.)}  125 100 watts 
Output-Circuit Efficiency 
(Approx.)   90 80 $ 

Useful Power Output 
(Approx.)   180 " 140" watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current 
Ampl ification Factor 
Direct Interelectrode Capaci-
tances: 

Note 

1 
1 2 

Min. 

3,05 
18 

Max. 

3.75 
32 

Grid to plate  - 5.6 6.6 
Grid to cathode and heater. - 10.5 12.5 
Plate to cathode and heater 3 0.12 0.26 

Plate Voltage  1 4 500 850 
Plate Voltage  1 5 690 1140 
Grid Voltage 1 6 - -165 
Peak Cathode Current 1 7 3.2 - 
Useful Power Output  1 8 225 - 

amp 

µµf 
µµf 
µµf 

volts 
volts 
volts 
amp 

watts 

Note 1: With 6.j volts a n heater. 

Note 2: With do grid volts = —15, and do plate voltage adjusted to give 
do plate current oP 250 ma. 

Note 3:~With external shield, as described under (o), connected to grid 
terminal. 

Note 4: With do grid volts = —S0, and do plate voltage adjusted to give 
do plate current of 250 ma. 

Note 5: With do grid volts = —20, and do plate voltage adjusted to give 
do plate current of 250 ma. 

Note 6: With do plate volts = 1600, and do grid voltage adjusted to give 
dt plate current of 1 ma. 

Note 7: Designers should l imit the maximum useable cathode current 
(plate current and grid current) to this value undem any condi—
tion of operation. 

Note e: In a self—excited oscillator circuit with do plate volts — 1600, 
do plate ma. = 250, do grid ma. = 50 to 75, grid resistor (ohms) _ 
2000 t 10%, and frequency (Mc) = 15. 

~,~.~.t: See next page. -~I nd icates a change, 
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POWER TRIODE 

` 9ec ause the cathode is subjected to cons ideraole back bomta rd me nt as 
the frequency is inc red5ed with resultant Inc re aSe in tempe rata re, 
the heater voltage should be reduced depending on operating conditions 
and frequency to prevent overheating the cathode and resultant 
snort l ife. 

Without external Shield. 

~ With external flat shield 7—i/2" min. diameter located ~ plane of the 
grid terminal and perpendicular to axis of tube, Shield is connected 
to grid terminal. 

• Continuous Commercial Service. 

Computed between half—power points and Dosed on tube output capaci—
tance only. 

'~' The driver Stage is required to Supply tube losses, rf—circuit losses, 
and rf power added to plate input. Tne driver stage should De designed 
to provide an excess of power above the indicated value to take care 
of variations in l ine voltage,. in components, in initial tube char—
acteristics, and in tube characteristics during l ife. 

# This value includes 24 watts of circuit 1055 and 315 watts added to 
plate input. 

•• This value of useful power is measured at load of output circuit nav ing 
indicated efficiency. 

® Tnis value includes 28 watts of circuit loss and u0 watts added to 
plate input. 

• In cathode—drive, plate—modulated class C rf power amplifier service, 
the 6161 can De modulated 100% if the rf driver Stage is also modu—
lated 100% simultaneously. Care Should be Laken to insure that the 
driver—modulation and ampl ifier—modulation voltages are exactly 
in phase. 

'~ This value includes SB watts of circuit loss and u0 watts added [o 
plate input. 

~ This value includes 23 watts of circuit loss and u0 watts added to 
plate input. 

~ Key—down conditions per tube without ampl itude modulation, Modulation 
essentially negative may De used if the po5 it ive peak of ~.he audio—
frequency envelope does not exceed 115% of the carrier conditions. 

~ ThiS value includes IB watts of circuit loss and u5 watts added to 
plate input, 

} This value includes 23 watts of circuit loss and 45 watts added to 
p )ate input. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 900 1200 1400 1650 2000 Mc 

MAX.-PERMISSIBLE PERCENTAGE 
OF MAX.-RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class B television 
Class C television, 

biased~rlodulated 

Class C telephony, 
plate-modulated 

100 

100 

100 

80 

80 

80 

71 

71 

71 

62.5 

62.5 

62.5 

62.5 

62.5 

62.5 

% 

% 

% 
Class C telegraphy 100 80 71 62.5 62.5 % 
Class C FM telephony 100 80 71 62.5 62.5 ~ 

8-57 ELECTRON TUBE DIVISION 
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POWER TRIODE 

OPERATING CONSIDERATIONS 

In tuning a cathode-drive rf amylifier, it must be remem-

bered that variations in the load on the output stage wi l l 

produce corresponding variations in the load on the driving 

stage. This effect wi l l be noticed by the simultaneous 
increase in plate currents of both the output and driving 

stages. 

During standby qe rinds of less than 15 minutes, it is 
recommended that the heater voltage be reduced to 90% 
of normal to conserve l ife; far longer standby periods, 
the heater power should be turned off, 

(«— I I/2~} 1/64 DIA 

AIR-COOLED 
RADIATOR 

1.750~t.010~ 
(NOTE 4) 

PLATE 
FLANGE 

PLATE 
CONTACT SURFACE 

(NOTE 1) 

GRID 
TERMINAL 
(NOTE 1) 

SEE NOTE 3~ 

1.366~~ MIN. 
DIA. 

CATHODE AND 
HEATER TERMINAL 

(NOTE t) 

HEATER TERMINAL 
(NOTE 2J 

1/ 16 
MAX. 

NOTE 
3 

I/4Y} 1/32 

} 3/32 

~l 2 /16 
5/6 MIN. 

} /16 

3/4 " 

} 1/ 32 

1

—.059~~+,002'-.006° DIA, 

SEE NOTE 2 

—.370° MIN, 
DIA, 

I I/8 MAX. DIA 
92CM-7704R2 

+ Intlicates a charge. 

5-57 ELECTRON TUBE DIVISION 
v /~ 

DATA 4 
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POWER TRIODE 

NOTE 1: WITH THE CYLINDRICAL SURFACES OF ITS GRID AND 

CATHODE TERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE 
TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH G1. THE FOUR 

CYLINDRICAL HOLES H1, Hp, H3, and Hµ HAVE AXES COINCIDENT 
WITHIN 0.0005", LENGTHS DETERMINED FROM THE DIMENSIONAL 
,OUTLINE, AND SUCCESSIVELY SMALLER DIAMETERS AS SHOWN IN 

!THE SKETCH. 

THE PLATE FLANGE WILL BE ENTIRELY ENGAGED BY HOLE H1, AND 
THE CONTACT SURFACE OF THE PLATE FLANGE WILL SEAT ON THE 
S HOUIDER BETWEEN HOLES Hi AND Hp. THE PLANE SURFACE OF 

THIS SHOULDER IS 90° t 2' TO THE AXES OF THE HOLES. SEAT—
ING IS DETERMINED BY FAILURE OF A. 0.005"—THICKNESS GAUGE, 
1/8" WIDE, TO ENTER MORE THAN 1/16" BETWEEN THE SHCULDER 

SURFACE AND THE PLATE CONTACT SURFACE. 

WITH THE TUBE PROPERLY SEATED AS DESCRIBED ABOVE, THE 
GRID TERMINAL WILL BE ENTIRELY ENGAGED BY HOLE H3, AND 

THE CATHODE TERMINAL WILL BE ENGAGED BY HOLE Hu TO A DEPTH 
OF AT LEAST I/4". 

NOTE 2: CONCENTRICITY OF THE HEATER TERMINAL WITH RESPECT 
TO THE CATHODE TERMINAL IS DETERMINED BY A GAUGE AS SHOWN 
IN SKETCH GZ. THE CYLINDRICAL HOLE HS AND THE ANNULAR 
HOLE H6 HAVE AXES COINCIDENT WITHIN 0.0005". THE CATHODE 
TERMINAL AND THE HEATER TERMINAL WILL ENTER THIS GAUGE 
TO A DEPTH OF 3/8". 

NOTE 3: MAY BE ROUNDED OR BEVELED NOT TO EXCEED 1/16". 

NOTE 4: THE AVERAGE OF THE MINIMUM DIAMETER AND THAT 

MEASURED 90° FROM THE MINIMUM WILL BE WITHIN THE SPECIFIED 

RANGE, AND THE DIFFERENCE BETWEEN THESE TWO MEASUREMENTS 
WILL NOT EXCEED .010". 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERI U, HAARISON, NEW )F RSEY 

CE-7704R28 
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SKETCH G~ 

8-57 

SKETCH G2 

Hy 

I .750" MIN, ___"""11Y DIA. 

.0800"t.0005" 

` .2000"t.0005" 

{r  Hg .3810"t,0005~ 

S } .00i ~~ 
- .000 

92GM-7705R1 

ELECTRON TUBE DIVISION 
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MOUNTING ARRANGEMENT FOR USE WITH 
COAXIAL-LINE-OR CAVITY CIRCUITS 

AIR-COOLED 
RADIATOR 

PLATE 
FLANGE 

~"I 

7//1//! -- ~~ 

1,800~~ M I N. 

REMOVABLE 
CLAMP C 

B 
A 

1.560 ~~ M I N,--~ 

I.BOO~~MIN, 

PLATE CONTACT 
SURFACE 

92C5-6833R2 

8-57 ELECTRON TUBE DIVISION 
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RATING CHART 
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AVERAGE CHARACTERISTICS 
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6166 
Beam Power Tube 

FORCED-AIR COOLED COAXIAL-ELECTRODE STRUCTURE 
THORIATED-TUNGSTEN FILAMENT INTEGRAL RADIATOR 
10-KW PLATE DISSIPATION IN CW OR TV SERVICE UP TO 220 Mc 

GENERAL DATA 

Electrical: 

Fi lament, Multistrand Thoriated Tungsten: 
Voltage (AC or DC)a   5 ± 5% volts 
Current at 5 volts  181 amp 
Minimum heating time  15 sec 
Cold resistance 0  0038 ohm 

Mu Factor, Grid No.2 to Grid No.1 
for plate volts = 2000, grid-No.2 
volts = 1000, and plate amperes = 2 10 

Direct Interelectrode Capacitances: 
Grid No.i to plateb   0.6 max. µµf 
Grid No.l to filament   42 µµf 
Plate to filamentb  0.08 max. µµf 
Grid No.l to grid No  2   60 µµf 
Grid No.2 to plate  24 µµf 

Mechanical: 

Operating Position  Vertical, fi lament end up or down 
Maximum Overal l Length  11.63" 
Maximum Diameter  6.38" 
Weight (Approx  )  15 lbs 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

~~ 

'~\ 

~~ 

G I -Grid No.1 
G2 -Grid No.2 

P- Plate 
F -Fi lament 

Air Flow: 

Through radiator—The specified flow of incoming air at a 

temperature of 45° C for various plate dissipations, as 

indicated in the tabulation below, should be del ivered by 

a blower through the radiator before and during the 
appl ication of any voltages. The air should enter the 
radiator at its plate—terminal end ISee Dimensional 
Outline). Fi lament power, plate power, grid—No.2 power, 
and air flow may be removed simultaneously. 

Percentage of maximum—rated 
plate dissipation for each 
class of service 100 80 60 % 

Minimum air flow 350 270 200 cfm 

Static pressure  3 2. 1 1.3 in, of water 

+ Indi ca [es a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA I 
5-61 



6166 
To grid-No.2 terminal   50 min. cfm 
To grid-No. i terminal 
and }filament terminals  50 min. cfm 

Incoming-Air Temperature  45 max. °C ~," 
Radiator Temperature (Measured on the 
core at end away from incoming air) 180 max. °C 

Glass Temperature (At hottest point). 180 max. °C 
Seal Temperature: 

Filament, grid No.l, grid 
No. 2, and plate   180 max. °C 

~1 
RF POWER AMPLIFIER — Class B Television Service 

Synchronizing—level conditions ¢er 
tube unless otherwise sq eci}ied 

(Voltages are referred to cathode unless otherwise s~ecifiedl 

Maximum CCS° Ratings, Absolute-Maximum Values: 

gq to 2i6 Nc 

DC PLATE VOLTAGE  6000d max. volts 

DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 2000 max. volts 

DC PLATE CURRENT  4 max. amp 
PLATE INPUT   22000d max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 
GRID-No.1 (CONTROL-GRID) DISSIPATION. 300 max. watts 

~/ 

-r Typical Operation in Grid-Drive Circuit at 216 Mc: 

Bandwidths of 8.g Mc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.l Voltage  -130 volts 
Peak RF Grid-No.1 Voltage: 
Synchronizing level   375 volts 
Pedestal level   290 volts 

DC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.6 amp \.►° 

DC Grid-No.2 Current (Pedestal level ) 0.?07 amp 
DC Grid-No.i Current (Approx.): 

Synchronizing level 0  175 amp 
Pedestal level 0  085 amp 

Driver Power Uutput (Approx.):f 
Synchronizing level   8009 watts 
Pedestal level  450 watts \~' 

Useful Power Output (Approx.l: 
Synchronizing level   12000 watts 
Pedestal level   6800 watts 

-- Typical Operation in Cathode-Drive Circuit at 216 Mc: 

Bandu~idthso}8.5 Nc 

DC Plate-to-Grid-No.l Voltage   5885 volts 

DC Grid-No.2-to-Grid-No.l Voltage 885 volts 

+ Inoi tales a change. 
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6166 
DC Cathode-to-Grid-No.l Voltage   85 volts 
Peak RF Cathode-to-Grid-No.l Voltage: 

1', Synchronizing level   330 volts 
Pedestal level   260 volts 

DC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.6 amp 

DC Grid-No.2 Current (Pedestal level) 0.152 amp 
DC Grid-No.l Current (Approx.): 
Synchronizing level 0  202 amp 
Pedestal level   0.11 amp 

Driver Power Output (Approx.):h
Synchronizing level   1300 watts 
Pedestal level   700 watts 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level   6800 watts 

/~ 

/~ 

GRID-MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Synchronizing-level conditionsger 
tube unless otherruise sAeci}ied 

MdXlmum CCS° Ratings, Absolute-Maximum Values: 

gq to 2i6 Nc 
DC PLATE VOLTAGE  6000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 2000 max. volts 
DC GRID-No.i (CONTROL-GRID) VOLTAGE 
(White level)   -1000 max. volts 

DC PLATE CURRENT  4 max. amp 
PLATE INPUT   22000 max. watts 
GRIC-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 
GRID-No.l DISSIPATION   300 max. watts 

~, Typical Operation in Grid-Drive Circuit at 216 Mc: f 

Bandwidth° o} 8.g Mc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.l Voltage: 
Synchronizing level   -130 volts 
Pedestal level   -195 volts 

~~ White level   -350 volts 
Peak RF Grid-No.l Voltage   375 volts 
DC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.42 amp 

DC Grid-No.2 Current (Pedestal level) 0.148 amp 
DC Grid-No.1 Current (Approx.): 
Synchronizing level 0  175 amp 

~"~ Pedestal level 0  095 amp 

f lnaicates a coon ge. 
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6166 
Bandwidths o} 8.g Mc 

Driver Power Output (Approx.):f
Synchronizing level   8009 watts 
Pedestal level   425 watts 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level   6800 watts 

-► LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

MdXlmum CCS° Ratings, Absolute-Maximum Values: 

Uyto6aMc 
DC PLATE VOLTAGE  6900 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 2000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  2.75 max. amp 
MAX.-SIGNAL DC GRID-No.i 
(CONTROL-GRID) CURRENT  0.6 max. amp 

MAX.-SIGNAL PLATE INPUT   18000 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical CCS Class AB I and AB2 "Single-Tone"Operation at 60 Mc:k 

Class Class 
ABI ABZ

DC Plate Voltage  6900 6500 volts 
DC Grid-No.2 Voltage  1200 1200 volts 
DC Grid-No.l Voltage'"   -125 -125 volts 
Zero-Signal DC Plate Current  0.2 0.2 amp 
Zero-Signal DC Grid-No.2 Current  0 0 amp 
Effective RF Load Resistance  5400 1200 ohms 
Max.-Signa DC Plate Current  0.675 2.75 amp 
Max.-Signa DC Grid-No.2 Current  0.035 0.26 amp 
Max.-Signa DC Grid-No.l Current  0 0.08 amp 
Max.-Signa Peak RF Grid-No.l Voltage 125 305 volts 
Max.-Signa Driving Power (Approx.) 0 25 watts 
Max.-Signa Power Output (Approx  )   2920 10600 watts ~/ 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions tier tube for use 
with a maximum modulation factorof i 

Maximum CCSo Ratings, Absolute-Maximum Values:" 

DC PLATE VOLTAGE  5000 max. volts ~~"~ 
DC GRIC-No.2 (SCREEN~RID) VOLTAGE. 2000 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE -1000 max. volts 
DC PLATE CURRENT  2 max. amp 
DC GRID-No.l CURRENT  0.6 max. amp 
PLATE INPUT   10000 max. watts 
GRID-No.2 INPUT   270 max. watts 
PLATE DISSIPATION   6600 max. watts '~' 

+ Indicates a change. 
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Typical Operation in Grid-Drive Circuit: 

~, DC Plate Voltage  4700 volts 
DC Grid-No.2 Voltage (Modulated 100%~p. 800 volts 
DC Grid-No.l Voltager   -280 volts 
Peak RF Grid-No.1 Voltage   485 volts 
DC Plate Current  1.56 amp 
DC Grid-No.2 Current  0.217 amp 
DC Grid-No.1 Current (Approx  )   0.15 amp 
Driver Power Output (Approx.)f  180s watts 
Useful Power Output (Approx.)   5500 watts 

RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphyt 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

~~\, Maximum CCS° Ratings, Absolute-Maximum Values:" 

DC PLATE VOLTAGE  6900 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.l VOLTAGE  -1000 max. volts 
DC PLATE CURRENT  2.75 max. amp 
DC GRIC-No.l CURRENT  0.6 max. amp 
PLATE INPUT   18000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical Operation in Grid-Drive Circuit: ~-

UA to 6o Mc At z36 Nc 
DC Plate Voltage  6400 5800 5800 volts 
DC Grid-No.2 Voltage° 1200 1200 1200 volts 
DC Grid-No.1 Voltagev -310 -130 -175 volts 
Peak RF Grid-No.l Voltage 560 230 370 volts 
DC Plate Current  2.75 1.8 2.6 amp 
DC Grid-No.2 Current  0.3 0.1 0.267 amp 
DC Grid-No.1 Current (Approx.)  0.14 0.05 0.11 amp 
Driver Power Output (Approx.Jf  75 300w 750x watts 
Useful Power Output (Approx.)   11600 6000 9000 watts 

a Fuil rated filament voltage can be applietl safely to the cold fi lament. 
I t is not necessary to provide means for 1l mi ti ng the filament starting 
current. 

b With external, flat, metal shi eltl 12" square having center hole u-5/16' 
diameter. Shield Is located in plane of the grid—No.2 terminal, 
p erp entli cut ar to the to De axl s, and Is coon ectetl to grid No.2. 

~~ c continuous Commercl al service. 
A For operation on VHF television channels 2 through 6, DC plate voltage 
may be Increase❑ to 6LL00 max. volts antl plate Input may De Increasetl 
to 24000 maximum watts provided all other ratings are net. 

e Computed between half—power points antl Dosed on tube output capaci—
tance only. 

Uy to 6o Mc 

f The driver stage is required to supply tube losses and rf circuit 
losses. The driver stage should De designed to provitle an excess of 
power above the Indicated value to take care of variations in line 

J1 voltage, in components, in initial tube characteristics, and in tube 
thara ct eristics during life. 

9 This value includes 100 watts of rf circuit loss al 216 Nc. 

f Indicates a change. 
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b The driver stage is required to supply tube losses, rf cl rcui t losses, 
and rf power added to plate circui t. The driver stage should be 
designed as indicated under (f). 

~ This value includes 300 watts of rf ci rcult loss at 216 Mc, and 900 
watts adtled to plate circuit. 

k "Single-Tone Motlul ation° opera ii on refers 'to that class of amplifier 
.~ 

service in which the grid-No.l Input consists of a monofrequency rf 
signal having constant ampli to tle. This signal is produced in a single-
sideband suppressetl-carrier system when a single audio frequency of 
constant amplitude is appl ied to the input of the system. 

m 
Adjusted to give indicated zero-signal plate current. 

n These ratings hold for operation up to 60 Mc; for ratings at higher _ 
frequencies, see Nax tiraum Ratings vs Ogerat ling Fre qve ncy table. 

p Obtained preferably from a separate source. 

r Obtained preferably from a combination of 365-ohm grid-No.l resistor 
and -170-volt fixed bias. 

$ Thls value includes 50 watts of rf circuit loss at 30 Mc. 

t Key-tl own conditions per tube without ampli tude modulation. "Modulation 
essentially negative may be used if the post tt ve peak of the audio-
frequency envelope tlo es not exce etl 115 per cent of the carrier conditions. 

0 Obtained preferably from a separate source, or Prom the plate-supply --
voltage wl th a voltage divider, or through a se rl es resistor. Aserl es 
Sri d-N o,2 resistor should not be used if the 6166 or a preceding stage 
is keyed. In this case, the regulation of the sou rte should be sufficient 
to prevent the grid-No.2 voltage from rising above 2000 vol is under 
key-up conditions; and additional fixed grid-N o.1 bias must be provided 
to limit the plate current. 

~ Obtained from flied supply, by grid-No.i resistor, by cathode resistor, 
or by combination methods. 

M This value includes 270 watts of rP circuit toss. 

X This value Includes 675 watts of rf circui t loss. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Fi lament Current 1 172 190 amp 

Direct Interelectrode Capacitances: 
Grid No.1 to plate 2 — 0.6 µµf 
Grid No.1 to filament  3 39 47 µµf 
Grid No.1 to grid No  2 3 52 64 µµf 
Grid No.2 to plate 3 21.2 25.8 µµf 
Plate to filament  2 — 0.08 µµf 

DC Grid—No.1 Voltage 1,4 — —225 volts 
Peak Grid—No.l Current. 1,5 — 1.5 amp 
Peak Grid—No.l Voltage 1,5 — 315 volts 

Note 1; Wl th 5 volts ac or do on fl lamen t. 

Nate 2: with external, flat, metal shield 12" square having center hole 
4-5/16" diameter. Sh Tel d is local etl in plane of the grid-No.2 
terminal, perpendicular to the tube axis, and is connected to 
grid No. 2. All other elect rotl es are grounded: 

Note 3: Without shi eltl and all other electrodes grounded. ~ ) 

Note 4: With do pl ate voltage of 6000 volts, do grid-No.2 voltage of V 
- 1?00 .vol ts, and. do plate current of. 20 ma. 

Note 5: wl th do plate voltage of 1500volts, do grid-No.2 voltage of 

1200 volts, and Instantaneous grid-No.l voltage adjustetl to 
give peak plate current of 11 amp. 

-►Indicates a than qe. 

4 
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MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 60 220 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM-RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class AB Single-Sidebantl 
Suppressed-Carrier Service 

Class B Television Service 
Class C Television Service 

Class C Telephony 

Plate-Modulated 

Class C Telegraphy and 

FM Telephony 

100 90 % 

Ful l Ratings-54 to 216 Mc 
Ful l Ratings-54 to 216 Mc 

100 

100 

90 

90 

HANDLE 

AIR-COOLED 
RADIATOR 

6.36 ~±,02 

PLATE RING 

PLATE 
CONTACT 
SURFACE 

GRID-N42 
TERMINAL 
CONTACT 
SURFACE 4 246 

±.020" 

6.0 ~t.l 

~-3.30" MAX, —i 

1.165"MAX. 

.50 ~t.03 

4 I ~~ 11.63 ~ 
MAX, MAX, 

AX, 

GRID- N4 1 
TERMINAL 
CONTACT 3.686". SURFACE 

3.024 

FILAMENT 
TERMINALS 

2,00 ~+,06 
3.31 
t.10 

L,~. i .28 YMW. 

~~~ 
li —~~ ~F~ 

1.71'±,04 -~ 

.28~ MIN. 

.BIY MIN. 

6.09 
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~F~—.43?2.007" 
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~-Indicates a change. 
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1.001 

WITH THE CYLINDRICAL SURFACES OF THE GRID-No.2 TERMINAL, 

GRID-No. l TERMINAL ANDTHE FILAMENT TERMINALS CLEAN, SMOOTH, 
AND FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH G1. THE FIVE CYLINDRICAL HOLES H 1, Hz, H , Hu, AND 

H5 HAVE AXES THAT ARE COINCIDENT WITHIN 0. 001 ~' AND NAVE 

SUCCESSIVELY SMALLER DIAMETERS AS SHOWN. THE CENTER HOLES 

H6 AND H~ ARE LOCATED ON A DIAMETER WITHIN ± 0.001" AND 

THEIR AXES ARE PARALLEL TO THE AXES OF H1, HZ , H3, H~, 

AND H5 WITHIN 0° ± 2'. 

THE PLATE RING WILL BE ENTIRELY ENGAGED BY HOLE H 1 AND 

WILL SEAT ON THE SHOULDER BETWEEN H1 AND HZ. THE PLANE 
SURFACE OF THIS SHOULDER IS AT RIGHT ANGLES TO THE AXES 
OF THE HOLES WITHIN 0° ± 2'. SEATING IS DETERMINED BY 
FAILURE OF A 0.020" THICKNESS GAUGE TO ENTER MORE THAN 
1/16" BETWEEN SHOULDER SURFACE AND PLATE RING. SLOTS ARE 
PROVIDED TO PERMIT THIS MEASUREMENT. 

060"-.080"

6.420' F~- -~ 
t.001" — ~ ~ 

M2 
6.050 
±.001" 
H3 

5.250" 
±.001" 

Nq 
4.280" 
1.001 

H5 
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1.001 " 

.250'; 
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~6 
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r 562 " t .001"
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tool" 
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COOLING REQUIREMENTS 
Ep= 5 VOLTS AC 
MAXIMUM RADIATOR TEMPERATURE=1B0' C 

CURVES TAKEN ACCORD—
ING TO NAFM*  STAND—
ARDS —BULLETIN N' 103 

* NATIONAL ASSOCIATION OF 
FAN MFGS.. GENERAL MOTORS I 
BLDG.~DETROIT~MICH. 

MAXIMUM ALLOWABLE 
TEMPERATURE RISE WITH 

INCOMING-AIR TEMPERATURE 
OF 45` C 
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AVERAGE PLATE CHARACTERISTICS 
E f = 5 VOLTS AC 
GRID —N42 VOLTS=800 
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AVERAGE CHARACTERISTICS 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 

1 

~~ 

Ep= 5 VOLTS AC 
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AVERAGE CHARACTERISTICS 
E f = 5 VOLTS AC 
GRID—Ns2 VOLTS=1200 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
E .F= 5 VOLTS AC 
GRID-N$ 2 VOLTS = 1200  
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AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Service 
E f . = 5 VOLTS AC 
GRID-N42-TO -GRID-Nsl VOLTS=890 
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AVERAGE CHARACTERISTICS 

Cathode-Drive Service 
  E{`=5 VOLTS AC 
  _  GRID-Ns2-TO-GRID-N' I VOLTS=890 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
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CATHODE—TO—GRlD—N°I VOLTS 
92CM-7751R2 

~' 

~~ 

`~, 

~~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



6166A/7007 
Beam Power Tube 

FORCED-AIR COOLED 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
THORIATED-TUNGSTEN FILAMENT INTEGRAL RADIATOR 
12-KW PLATE DISSIPATION IN CW OR TV SERVICE UP TO 220 Mc 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Voltage (AC or DC)•   5 t 5% volts 
Current at heater volts = 5   168 amp ~. 
Minimum heating time  15 sec 
Cold resistance 0  0038 ohm 

Mu Factor, Grid No.2 to Grid No.1 
for plate volts = 2000, grid-No.2 
volts = 1000, and plateamperes= 2 10 

Direct Interelectrode Capacitances: 
Grid No.1 to plate   0.6 max. pf 
Grid No.l to filament   42 pf 
Plate to filament  0.08 max. pf 
Grid No.1 to grid No  2   65 pf~-
Grid No.2 to plate  22 pf.-

Mechanical: 

Operating Position  Vertical, fi lament end up or down 
Maximum Overall Length  11.50" 
Maximum Diameter  6.38" 
Weight (Approx  )  15 lbs 
Radiator  Integral part of tube 
Terminal Diagram (See Dimensional Outline): 

P 

GI -Grid No.1 
G2 -Grid No.2 

Thermal: 
Air Flow: 

1'h rough radiator—The specified flow of incoming air at a 
t'empe rat ure of 45° C for various plate dissipations, as 

indicated in the tabulation below, should be del ivered by 
a hlower through the radiator before and during the 
appl ication of any voltages. The air should enter the 

radiator at its plate-terminal end (See Dimensional 

Outline). Fi lament power, plate power, grid-No.2 power, 

and air flow may be removed simultaneously. 

P -Plate 
F -Filament 

Percentage of maximum-rated 
plate dissipation for each 
class of service 

Minimum air flow 

Static pressure  

100 83 67 50 `b 
550 350 230 175 cfm 

6.6 3 1.6 I in. of water 

-. inEi Cates a change. 

RADIO CORPORATION OF AMERICA 
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To grid -Xo.2 terminal   50 min, cfm 
To grid-Xo.i terminal 
and filament terminals  50 min. cfm 

Incoming-Air Temperature  50 max. °C 
Radiator Temperature (Measured on the 
core at end away from incoming air) 180 max. °C 

Terminal Temperature: 
Filament, grid No.l, grid 

No.2, and plate   180 max. °C 

RF POWER AMPLIFIER — Class B Television Service 

Synch ronizinq-level conditions yer 
tube unless otherwise syeci}tied 

(Voltages are re}erred to cathode unless otherwise syeci}tied! 

Maximum CCS* Ratings, Absolute-Nazimum Values: 

Uy to azo Nc 

DC PLATE VOLTAGE  7500 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 

DC PLATE CURRENT  4 max. amp 
PLATE INPUT   24000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 
GRID-No.l DISSIPATION   300 max. watts 

Typical Operation in Grid-Drive Circuit at 216 Mc: 

Bandwidths o} 8.g Nc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.l Voltage  -130 volts 
Peak RF Grid-No.l Voltage: 
Synchronizing level   375 volts 
Pedestal level   290 volts 

DC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.6 amp 

DC Grid-No.2 Current (Pedestal Level) 0.207 amp 
DC Grid—No.l Current (Approx.): 
Synchronizing level 0  175 amp 
Pedestal level 0  085 amp 

Driver Power Output (Approx.):l 
Synchronizing level   80(7 watts 
Pedestal level   450 watts 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level  6800 watts 

~~ 

`../ 

Typical Operation in Cathode-Drive Circuit at 216 Mc: 

Bandwidths o} 8.5 Nc 

DC Plate-to-Grid-No.1 Voltage   6400 volts 
DC Grid-No.2-to-Grid-No.l Voltage 800 volts 
DC Cathode-to-Grid-No.l Voltage   90 volts `/ 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Peak RF Cathode-to-Grid-No.1 Voltage: 
Synchronizing level   360 volts 
Pedestal level   285 volts 

DC Plate Current: 
Synchronizing level   3.65 amp 
Pedestal level   2.75 amp 

DC Grid-No.2 Current (Pedestal Level) 0.175 amp 
DC Grid-No.l Current (Approx.): 
Synchronizing level   0.24 amp 
Pedestal level   0.16 amp 

Driver Power Output (Approx.)A': 
Synchronizing level   1500® watts 
Pedestal level   850 watts 

Useful Power Output (Approx.): 
Synchronizing level   14000 watts 
Pedestal level  7900 watts 

GRID-MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Synchronizing-level conditions yer 
tube unless otherwise specified 

MBX IIIIU111 CCS* Ratings, Absolute-Maximum Values: 

Uq to zzo Xc 

DC PLATE VOLTAGE  7500 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.l VOLTAGE (White Level). -1000 max. volts 
DC PLATE CURRENT  4 max. amp 
PLATE INPUT   24000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 
GRID-No.1 DISSIPATION   300 max. watts 

Typical Operation in Grid-Drive Circuit at 216 Nc: 
Bandwidth of S.g Xc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.l"Voltage: 
Synchronizing level   -130 volts 
Pedestal level   195 volts 
White level   -350 volts 

Peak RF Grid-No.1 Voltage   375 volts 
DC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.42 amp 

OC Grid-No.2 Current (Pedestal Level) 0.148 amp 
DC Grid-No.l Current (Approx.): 
Synchronizing level 0  175 amp 
Pedestal level 0  095 amp 

Driver Power Output (Approx.):j 
Synchronizing level   800* watts 
Pedestal level  425 watts 

RADIO CORPORATION OF AMERICA DATA 2 

Electron Tube Division Harrison, N. J. I0-6o 
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Bandwidths o} 8.~ Mc 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level  6800 watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum CCS* Ratings, Absolute-Maximum Values: 

Up to 22o Mc 

DC PLATE VOLTAGE  7500 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  2.8 max. amp 
MAX.-SIGNAL DC GRID-No.l CURRENT  0.6 max. amp 
MAX.-SIGNAL PLATE INPUT   20000 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 

Typical CCS Class AB2 "Single-Tone" Operation at 60 Mc:# 

DC Plate Voltage  7000 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.l Voltage'   -125 volts 
Zero-Signal DC Plate Current  0.200 amp 
Zero-Signal DC Grid-No.2 Current  0 amp 
Effective RF Load Resistance  1350 ohms 
Max.-Signal DC Plate Current  2.750 amp 
Max.-Signal DC Grid-No.2 Current 0  26 amp 
Max.-Signal DC Grid-No.1 Current  0.080 amp 
Max.-Signal Peak RF Grid-No.1 Voltage   305 volts 
Max.-Signal Driving Power (Approx.)   25 watts 
Max.-Signal Power Output (Approx  )   12000 watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions qer tube for use 
with a maximum modulation }actor o} i 

Maximum CCS* Ratings, Absolute-Maximum Values: 
Uy to 22o Mc 

DC PLATE VOLTAGE  5500 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.l VOLTAGE  -1000 max. volts 
DC PLATE CURRENT  2 max. amp 
DC GRID-No.l CURRENT  0.6 max. amp 
PLATE INPUT   10000 max. watts 
GRID-No.2 INPUT   270 max. watts 
PLATE DISSIPATION   8000 max. watts 

Typical Operation in Grid-Drive Circuit: 

At bo Mc 
DC Plate Voltage  4800 volts 
DC Grid-No.2 Voltage (Modulated 100%1'. 800 volts 
DC Grid-No.l Voltaget   -300 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. ). 
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Peak RF Grid-No.1 Voltage   550 volts 
DC Plate Current  1.8 amp 
DC Grid-No.2 Current  0.16 amp 
DC Grid-No.l Current (Approx  0.18 amp 
Driver Power Output (Approx.)   125$ watts 
Useful Power Output (Approx.)   6000 watts 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy§ 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS* Ratings, Absolute —Maximum Valves: 

Uy to ago Nc 

DC PLATE VOLTAGE  7500 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.1 VOLTAGE  -1000 max, volts 
DC PLATE CURRENT  3 max. amp 
DC GRID-No.l CURRENT  0.6 max. amp 
PLATE INPUT   20000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 

Typical Operation in Grid-Drive Circuit: 

At 6o Mc At v 6 Nc 

DC Plate Voltage  6600 7000 volts 
DC Grid-No.2 Voltage°   1200 1200 volts 
DC Grid-No.l Voltage   -310 -310 volts 
Peak RF Grid-No.l Voltage 560 560 volts 
DC Plate Current  2.75 2.75 amp 
DC Grid-No.2 Current  0.3 0.3 amp 
DC Grid-No.l Current (Approx.l. 0.14 0.14 amp 
Driver Power Output (Approx.)!t. 95~ 750~~ watts 
Useful Power Output (Approx.) 12000 10000 watts 

• 

• 

} 

Full rated fi lament voltage can be applied safely to the coltl fi lament. 
I[ isnol necessary to provide means for limiting the filament starting 
current. 

Wl th external flat metal shield IZ" square having center hole LL-5/16° 
diameter. Shield is locetetl in plane of the grid—No.2 terminal, 
per pentllcular to the tube ails, and is connected to grid No.t. 

Continuous Commercial Service. 

Com pu led between half—power points and based on tube output capaci—
tance only. 

The driver stage is required to supply tube losses and rP—circui t 
losses. Tne driver stage mould be tlesign etl to provide an excess of 
power above the indicated value to take care of variations in line—
vollages, in components, in ini tial tube characteristics, and in tube 
characteristics during life. 

This value Includes 700 watts of rf—circuit loss at 216 Mc. 

The driver stage is requiretl to supply tube losses, rf—circuit lasses, 

d eslgnetlp 
ow er

ntl ldcda tletlt of nD footnote 
c(u+i)t The driver stage should be 

This values tin clutles U70 watts oP rf—ci rcult loss at 216 Mc and 1030 
watts added to plate circuit. 

•Single—Tone• operation refers to that class of ampl ifier service in 
which the grid—No.l input consists of a monof requency rf signal 
having constant ampl itude. This signal is produced n a singte—
sideband supD res sed—carrier system when a single audio frequency of 
constant ampl itude is appl ied to the input of the system. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 3 

9-65 



6166A/7007 

y
f 

I 

Adjusted to give indicated zero-signal plate current. 

Obtained preferably from a separate source. 

Obtained preferably from a combination of 365-ohm grid-N o.l resistor 
and -170-volt fixetl bias. 

This value includes 25 watts oP rf-circuit 1055. 

Nay-down contli lions Der tU be without am D1I [title mOtlUlaLl0n. MOdUIa[I on 
essentially negative may be used If the Dositl ve Deak of the autlio-
Prequencyenvelopetloesnotexcee0115DercentoPthecarrler contli lion s. 

~ Obtained pr of erably from a separate source, or Prom the plate supply 
voltage with a voltage divider, or through a series resistor. A 
series grid-No.2 rest stor should not be used if the 6166A /7007 or a 
preceding stage is key etl. In this case, the regulation oP the source 
should be sufficient to Orev ant the grid-N o.2 voltage from rising 
above 2000 volts under key-up conditions; and additional fixetl gritl-
No.1 bias must De provided to limit the plate current. 

Obtained from fixetl supply, by gritl-N o.1 resistor, by cathotle resistor, 

0 
or by combination methods. 

This value includes 20 watts of rf-circuit toss. 

~ This value includes ti75 watts of rf-circuit loss. 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Filament Current 1 165 183 amp 
Direct Interelectrode Capacitances: 
Grid No.l to plate 2 — 0.6 pf 
Grid No.1 to filament  3 39 47 pf 
Grid No.l to grid No  2 3 61.4 73.4 pf 
Grid No.2 to plate 3 21.0 23.0 pf 
Plate to filament  2 — 0.08 pf 

DC Grid—No.1 Voltage 1 4 — —225 volts 
Peak Grid—No.l Current 1 5 — 1.5 amp 
Peak Grid—No.l Voltage 1 5 — 315 volts 

Note 3: With 5 volts ac or do on fi lament. 

N ole 2: Wi [h external, flat, metal shi eltl 12" square nevi ng center note 
LL-5/16' diameter. Shieltl is located in plane of the grid-N o.i 
terminal, perpentlicular to the tube axis, antl is connectetl to 
grid-N o.2. All other electrodes are ground etl. 

Note 3: Without shi el0 antl all o[h er electrodes grountletl. 

Note U: With do plate voltage of 6000 volts, tic grid-No .2 voltage of 
1200 volts, and do plate current of 20 ma. 

Note 5: with tic plate voltage of 1500 volts, do gritl-N o.2 voltage of 
1200 volts, and instantaneous gritl-No.1 vo l,tage adjusted to 
give peak plate current of 11 amp. 

~Intll cater a cnan ge. 

i;nTa 3 RADIO CORPORATION OF AMERICA 
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6.0"i.l"DIA. 

~-3.38~MAX. DIA.—> 

HANDLE 

AIR-COOLED 
RADIATOR 

6.3fi'±.02"~ 
DIA. 

RADIATOR FLANGE 

PLATE TERMINAL 
CONTACT SURFACE 

I.I65" 
MAX. 

MA%. 

.50"2.03" , 

4.50"MAX. DIA 

GRID-N~2 TERMINAL 
CONTACT SURFACE 

4.2462A20~ 
DIA. 

GRID-N=I TERMINAL 
CONTACT SURFACE 

3.befi t.024~ 
DIA. 

f ILAMENT TERMINALS 
JEDEC N' JI-B 

F~~%~CERAMIC

T 
1.82" 

~~ 1 1 
50"MIN. 

3.12" 
±.06" 

.625" MIN. 1.093" 
M±%. 

11.50" 

5.99" 
2.12 

MAX. 

1.71"±.04" 

y--.437 ~±.007" 
F __ DIA. 

92CL-10626R2 

NOTE: WITH THE CYLINDRICAL SURFACES OF THE PLATE TERMINAL, 
GRID—No.2 TERMINAL, GRID—No. l TERMINAL, AND FILAMENT 

TERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL 

ENTER A GAUGE AS SHOWN IN SKETCH G1. PROPER ENTRY OF THE 
TUBE IN THE GAUGE IS OBTAINED WHEN THE PLATE TERMINAL IS 
ENTIRELY ENGAGED BY HOLE H1 AND WILL SEAT ON THE SHOULDER 
BETWEEN H1 AND H2. THE PLANE SURFACE OF THIS SHOULDER IS 
AT RIGHTANGLES TO THE AXES OF THE HOLES WITHIN 0° t 2'. 

SEATING 'IS DETERMINED BY FAILURE OF A 0.020"—THICKNESS 

GAUGE TO ENTER MORE THAN I/16" BETWEEN SHOULDER SURFACE 
AND PLATE TERMINAL. SLOTS ARE PROVIDED TO PERMIT THIS 

MEASUREMENT. KEEPALL STIPPLED REGIONS CLEAR. DO NOT 

ALLOW CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO 

THESE ANNULAR VOLUMES. 

RADIO CORPORATION OF AMERICA 
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1.001 

070"±.010" 

6.420 F'— —
3.001" —~ 
H2 

6.050 
±.001" 
H3 

5.250" 
1.001 
Hq 

4.280 " 
3.001' 

H5 
3.782 " 
1.001 

.250 „ 

SKETCH G I

r t2 ~ I 

~~~~j~j 

%/ 

r 562"3.00i" 
1 

2.140" 
1.001 

3.453" 
3.001" 

.855" ~ 500;; 
3.001" L001 

  3.00"t.06" 

7.000" 
MIN. 

5.656" 
3.001" 

.500"MIK 

92C5-10634RI 

NOTE: THE FIVE CYLINDRICAL HOLES H1, Hz, H3,, ~Hy AND H5 
HAVE AXES COINCIDENT WITHIN 0.001", THE HOLES H6 AND H7 
NAVE AXES PARALLEL TO THE AXES OF H1, HZ, Hj, Hu AND H5 
WITHIN 0° t 2'. 

RADIO CORPORATION OF AMERICA 
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COOLING REQUIREMENTS 
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AVERAGE PLATE CHARACTERISTICS 

v N o_ m vJ V 
PLATE AM~RES 
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AVERAGE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 0 0 

0 0 0 0 0 0 0 0 0 0 0 
V 

~ GRID—N^I VOLTS 

0 0 
N 

92CM-7737RI 

RADIO CORPORATION OF Aft~.t~l._CA 
Electron Tube Division Harrison, N. 1. 



6166-A/7007 
AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 

Eq=S VOLTS AC 
GRID-Ns2 VOLTS=1200 
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AVERAGE CHARACTERISTICS 
Ep= 5 VOLTS AC 
GRID —N>z2 VOLTS=1200 
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AVERAGE CHARACTERISTICS 
Ep=S VOLTS AC 
GRID-Ns2 VOLTS=1200  
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Service 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME INTEGRAL PLATE RADIATOR 
For Mobile or Aircraft Appl ications as a RF-Power 
Ampl ifier or Osci llator Tube with Full Input up 
to 500 Mc and with Reduced Input up to 1700 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC): 

Under transmitting conditions 6.0 t 10% volts 
Under standby conditions  6.3 max. volts 

Current at 6 volts 0  280 amp 
Ampl ification Factor  27 
Transconductance, for do plate ma. = 27 

and do plate volts = 200  7000 µmhos 
Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shields

Grid to plate   1.7 1.5 µµf 
Grid to cathode   2.8 - µµf 
Plate to cathode 0  08 max. - µµf 

Mechanical: 

Operating Position  Any 
Dimensions and Terminal 

Connections   See Dimensional Outline 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

H -Heater 

K -Cathode 

G -Grid 

P- Plate 

Cool ing: 
In many appl ications, the 6263A does not require forced-air 
cool ing. The rod iator in combination with a connector having 
adequate heat conduction capabi l ity wi l l general ly provide 
adequate cool ing under conditions of - free circulation of 
air. The cool ing must be sufficient to l imit the plate-seal 
temperature to 1750 C. When conditions do not provide 
adequate circulation of air, provision should be made to 
direct a blast of cool ing air from a smal l blower through 
the radiator fins. The quantity of air should be sufficient 
to l imit the plate-seal temperature to 1750 C. See Curves. 

RADIO CORPORATION OF AMERICA 
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Incoming-Air Temperature  40 max. °C 
Plate-Seal Temperature (Measured on 

plate seal)   175 max. °C 
Weight (Approx  )   24 grams (0.85 oz) 
Socket for Heater Pins. .Grayhill No. 22-3 b, Cinch No.54A16325°, 

or equivalent 

RF POWER AMPLIFIER AND OSCILLATOR — Class C Telegraphy 

Xey—down conditions der tube without amplitude modulationd

Maximum Ratings, Absolute—Maximum Values: 
For altitudes uy to 60,000 feet 

CCSe ICASf

DC PLATE VOLTAGE  330 max. 400 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 
DC PLATE CURRENT  40 max. 55 max. ma 
DC GRID CURRENT   25 max. 25 max. ma 
CC CATHODE CURRENT  55 max. 70 max. ma 
PLATE INPUT   13.2 max. 22 max. watts 

PLATE DISSIPATION   8 max. 13 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

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

respect to cathode. 50 max. 50 max. volts 

Typical Operation as Osci l lator in Cathode-Drive Circuit: 

At goo Mc 
CCSe ICASf

DC Plate-to-Grid Voltage. 330 385 volts 
DC Cathode-to-Grid Voltage9 30 35 volts 
DC Plate Current  35 40 ma 
DC Grid Current (Approx.) 11 14 ma 
Useful Power Output (Approx.) 5h 7h watts 

At iryoo Mc 
CCSe

DC Plate-to-Grid Voltage. 270 volts 
DC Cathode-to-Grid Voltage9 20 volts 
DC Plate Current  40 ma 
DC Grid Current (Approx.) 9 ma 
Useful Power Output (Approx.) 0.9h watt 

Typical Operation as RF Power Amplifier in 
Cathode-Drive Circuit at 500 Mc: 

CCSe ICASf

DC Plate-to-Grid Voltage. 348 408 volts 
DC Cathode-to-Grid Voltage9 48 58 volts 
DC Plate Current  35 40 ma 
DC Grid Current (Approx.) 13 15 ma 
Driver Power Output (Approx.) 2.2 3 watts 
Useful Power Output (Approx.) 7h 10b watts 
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6263A 
Maximum Circuit Values: 

Grid-Circuit Resistance 0.1 max. 0.1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions ¢er tube for use 

with maximum modulation }actor o} 1 

Maximum Ratings, Absolute-Naximum Values: 

For altitudes u¢ to 60,000 feet 

CCS° ICASf

DC PLATE VOLTAGE  275 max. 330 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 
DC PLATE CURRENT  33 max. 46 max. ma 
OC GRID CURRENT   25 max. 25 max. ma 
DC CATHODE CURRENT  50 max. 60 max. ma 
PLATE INPUT   9 max. 15 max. watts 
PLATE DISSIPATION 5.5 max. 9 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

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

respect to cathode. 50 max. 50 max. volts 

Typical Operation in Cathode-Drive Circuit at 500 Mc: 

CCS° ICASf 

DC Plate-to-Grid Voltage. 317 372 volts 
DC Cathode-to-Grid Voltages 42 52 volts 
DC Plate Current  35 35 ma 
DC Grid Current (Approx.) 13 12 ma 
Driver Power Output (Approx.) 2 2.4 watts 
Useful Power Output (Approx.) 6.7h Sh watts 

Maximum Circuit Values: 
Grid-Circuit Resistance 0.1 max. 0.1 max. megohm 

° A flat plate shi eltl 1-1/u• diameter located parallel to the plane oP 
the gritl flange antl mltlway between the grid flange antl the radiator 
plate terminal. Tne shield is tied to the cathotle. 

b Grayhill, Inc., 561 HI1lgrove Avenue, LaGrange, I11InoI 5. 

~ Cinch Nanufac to ring Company, 1026 Sou to Homan Avenue, Chicago, Illlnol5. 
d Modulation, essentially negative, may be used If the positive peak of 

the autlio—frequency envelope does not exceetl SSSf of the carrier 
conditions. 

f continuous Commercial servl ce. 

Intermittent Commercial and Amateur Service. NO 0perating or •ON' 
p eriotl exceeds 5 minutes and every •ON• period Is fol lowetl Dy an •OFF• 
or standby periotl of at least the same or greater duration. 

9 From a grid resistor, or from a suitable combinatl on of grid resistor 
and fi zetl supply or grid resistor and cathode resistor. 

h This value Of useful power is measured at load oP output circuit having 
an efficiency of about 75 per cent. 

Ill RADIO CORPORATION OF AMERICA 
~^~ Electron Tube Division Harrison, N. J. 

DATA 2 
3-62 
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CNARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current 

Direct Interelectrode 

Capacitances: 

Note 

1 

Min. 

0.265 

Max. 

0.295 amp 

Grid to plate  - 1.45 1.95 µµf 
Grid to cathode  - 2.45 3.35 µµf 
Plate to cathode - - 0.08 µµf 

Reverse Grid Current 1 2 - 0.5 µa 

Plate Current (1)  1 3 18 36 ma 
Plate Current (2)  1 4 - 55 µa ~/ 
Ampl ification Factor 1 3 20 34 
Transconductance 1 3 5600 8400 µmhos 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode 1 5 - 100 µa 

Heater positive with 
respect to cathode 1 6 100 µa ~ ,/ 

Emission Voltage 1 7 - 10 volts ~r 
Leakage Resistance: 
From grid to plate and 
cathode tied together 1,8 25 - megohms 

From plate to grid and 
cathode tied together 1,9 25 - megohms 

Power Output 1 10 6.5 - watts 
Change in Power Output 11 - 0.5 watt 

Note 

NO to 

1: 

2: 

With 6.0 voT is ac or do on heater. 

Wi th tic plate voltage of 200 volts, dC grltl Voltage of —2 5 
volts, grid resistor of 0.5 megohm. 

Note 3: With do plate suDPly voltage of 200 volts, cathode resistor of 
100 1 18 ohms, and cathode bypass ca pact tOr of 1000 µf. 

Note 4: wi to do plate voltage of 200 volts, do grid voltage of —20 volts. 

Note 5: with 50 vol l5 do between heater and cathode, heater negative 
with resD ect to ca thotl e. 

Note 6: With 50 volts do between heater and cathode, heater positive 
with respect t0 calhod e. 

Note 7: Nlth tic voltage on grid and plate which are tied together 
adjusted to produce a cathode current oP 30 ma. 

Note a: With grid 100 volts negatl ve wi th respect to plate antl cathode 
which are ll etl together, 

~lI 

Note 9: wi th plate 300 volts negati ve with respect to grid antl cathode 
which are tl etl together. 

Note S0: with tic Dla to voltage of 350 volts, grltl resistor adjust etl to 
give a do plate current of 50 milliamperes in a cavity—type 
oscillator operating at 500 t 75 Mc and having an efficiency of 
approximately 75 per cent. 

Note S1: At end of Power—Output test, retluce healer voltage to 5.0 volts 
and note change in power output. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test (simi lar to MIL—E—ID, paragraph 4.9. 12. 1 1 is per—

formed on a sample lot of tubes from each production run. 

Tubes are tested in a chamber at an air pressure equivalent 

to an altitude of 60,000 feet. Breakdown wi l l not occur 
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when a 60 cycle rms voltage of 500 volts is appl ied between 
the plate cyl inder and grid flange. 

Low-Frequency Vibration Performance: 

This test (MIL-E-ID, paragraph 4.9. 19. 1) is performed on a 

sample lot of tubes from each production run under the 
fol lowing conditions: 

Heater voltage of 6.0 volts, do plate supply voltage of 200 
volts, grid voltage of -3 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 wi l l not 
exceed 100 mi l l ivolts. 

High-Frequency Vibration Performance: 

This test (simi lar to MIL-E-ID, paragraph 4.9.19.2) is per-
formed on a sample lot of tubes from each production run. 
The tube is vibrated perpendicular to its axis, with no 
voltages appl ied to the tube. Vibration frequency is 40 to 
60 cps and acceleration is 10 g. At the end of this test, 
tubes wi l l not show temporary or permanent shorts or open 

circuits and wi l l meet the fol lowing l imits: 

Heater-Cathode leakage Current  100 max. µa 
For conditions shown under Characteristics Range Values 
Notes z,g and z, 6. 

Low-Frequency Vibration Irmsl   100 max. my 
For conditions shown above under Lov-Frequency Vibration 
Performance. 

Plate Current 121   55 max. µa 
For conditions shown under Characteristics Range Values 
Notes z,q. 

Shorts and Continuity Test: 

This test IMIL-E-ID, paragraph 4.7.5) is performed on al l 
tubes from each production run. In this test, a tube is 
considered inoperative if it shows a permanent or temporary 

short or open circuit, an air leak, or reverse grid current 
in excess of I microampere for the conditions shown under. 
Characteristics Range Values, Notes z, 2. 

Glass-Seal Fracture Test: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are placed on supports spaced 15/16" 
t 1/64" apart with cathode cyl inder resting on one support 
and plate cyl inder resting on the other support at a point 
between the rad'i ator fins and the plate flange. Tubes wi l l 
withstand graduaP appl ication, perpendicular to tube axis, 
of a force of 60 pounds upon the grid flange without causing 
fracture of the glass insulation, 
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Heater Cycling Life Performance: 

This test (simi lar to MIL-E-I D, paragraph 4. 1 1 .7) is per-

formed on a sample lot of tubes from each production run. 
With 6.0 volts on heater and no voltage on plate and grid, 
the heater is cycled three minutes on and three minutes off 
fi or at least 2000 cycles. At the end ofi this test, tubes 
wi l l not show temporary or pe rmanent shorts oropen circuits, 
and are required to meet the fol lowing l imits: 

Grid-Plate and Cathode Leakage Resistance. 25 min. meg ohms 
For conditions shown under Characteristics Range Values 
Rotes z, 8. 

Heater-Cathode Leakage Current  150 max. µa 
For conditions shown under Characteristics Range Values 
Notes z,g. 

I -Hour Stabil ity Life Performance: 

This test Isimi lar to MIL-E-ID, paragraph 4. 1 1 .3. I .a) is 
performed on a sample lot of tubes from each production run 

to insure that the tubes have been properly stabi l ized. 
Tubes are operated under the fol lowing conditions: heater 
voltage of 6.0 volts, plate dissipation of 2.5 to 3 watts. 
At the end of I hour, the change in transconductance value 
for each tube, referred to its initial transconductance 
reading, wi l l not exceed 15% of the initial value, for 
conditions shown under Characteristics Range Values, Notes z, g. 

50-Hour Survival Life Performance: 

This test (simi lar to MIL-E-ID, paragraph 4. 1 1 .3. I . a1 is 
performed on a sample lot of tubes from each production run 
to insure a low percentage of early inoperatives. Life-test 
conditionsarethesameasthosespecifiedforz-dour Stability 
Life Performance except that al l voltages are cycled at the 
rate of 1 10 minutes on and 10 minutes off. At the end of 50 
hours, the tubes are required to meet the fol lowing l imits: 

Power Output  5 min. watts 
For conditions shown under Characteristics Range Values 
Notes z,zo. 

Plate Current 12)   100 max. µa 
For conditions shown under Characteristics Range Values 
Notes z,q. 

Shorts and Continuity Test specified above. 

Intermittent Dynamic Life Performance: 

This test Isimi lar to MIL-E-ID, paragraph 4. 1 1 .3.21 is per-
formed on a sample lot of tubes from each production run 
to insure high qual ity of rf performance. Each tube is 
l ife-tested in acavity-type osci l lator at 500 t 15 Mc under 
the fol lowing conditions: 

Heater voltage of 6.0 volts, plate supply voltage of 400 
volts, grid resistor is adjusted to give a do plate current 
of 40 ma. and value is recorded, cathode resistor of 0 ohms, 
plate -circuit load resistance of 100 t 5 ohms, heater 
positive with respect to cathode by 50 volts, and plate -
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seal temperature of 175° C min, Heater voltage is cycled 
at a rate of I 10 minutes on and 10 minutes off. 

At the end of 500 hours, the tube wi l l not show permanent 
shorts or open circuits and wi l l be criticized forthe tot al 
number of defects in the sample lot and for the number of 
tubes fai l ing to meet the fol lowing l imits: 

Reverse Grid Current  I max. Ica 
For conditions shown under Characteristics Range Values 
Notes 1, 2. 

Power Output  5 min. watts 
For conditions shown under Characteristics Range Values 
Notes i,io. 

OPERATING CONSIDERATIONS 

The heater leads of the 6263A should not be soldered to 
circuit elements. The heat of the soldering operation may 
crack the glass seals of the heater pins and damage the tube. 

The cathode should preferably be connected to one side of 
the heater. When, in some circuit designs, the heater is not 
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. 
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1.010" MAX. DIA. 

.815"MAX. DIA. 

SEE NOTE 4 

42T0~ 
±.004 

RADIATOR CORE CAP 

 .290' 3.015" DIA. 
NOTE 1~ 

2d4' 
MAX. 

.900" 
MAX. 

335'MIN. 

4 
.400" 
±.050" 

T ~ 
.400 ~~ RADIATOR 
3.040 LATE TERMINAL 

NOTE 2J 
 ~ - 290"3.015"DIA. 

~l L.—.400"MAX. DIA. 
.075" 

3.015~~ 
~~  

.550" 
±.025 

J— 

.0 2 ",~ 
±.003 

.840" 
i .025 .600 

I MIN. 

.035"MAX. ~ .035"MAX 

~~ 

1 ~~ 

260~~0  p„ IIS"3.020"AT 
TERMINAL TIPS 

AIR-COOLED 

I
{.-- 553"MAX. DIA, 

I r —GRID TERMINAL 
.812' ±.004" DIA. 
NOTES 163 

,400 ~ MAX. qA. 

CATHODE TERMINAL 
.250 ~ 3.003" DIA. 

 .021" A02"DIA. _ ~ I.. 
2 HEATER PINS 

9205-7999R1 
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NOTE I; ECCENTRICITY OF RADIATOR—CORE CAP WITH RESPECT 
TO THE CATHODE TERMINAL IS ONE—HALF THE TOTAL RUN—OUT 

DETERMINED BY CHUCKING THE CATHODE TERMINAL 0.050" TO 
0. 100" FROM CATHODE FLANGE, ROTATING THE TUBE, AND GAUGING 
THE TOTAL RUN—OUT AT A POINT 0. 125" FROM THE END OF THE 
RADIATOR—CORE CAP. THE ECCENTRICITY WILL NOT EXCEED 0.00". 

NOTE 2: TILT OF PLATE—TERMINAL FIN OF RADIATOR WITH 
RESPECT TO ROTATIONAL AXIS OF CATHODE CYLINDER IS DETER—
MINED BY CHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, 
AND GAUGING THE TOTAL TRAVEL DISTANCE OF THE PLATE—TERMINAL 
FIN PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 0.020" 
INWARD FROM THE STRAIGHT EDGE OF THE PLATE—TERMINAL FIN 
FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL DISTANCE 
WILL NOT EXCEED 0.025". 

NOTE 3; 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 AT A POINT APPROXIMATELY 
0.020" INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. 
THE TOTAL TRAVEL DISTANCE WILL NOT EXCEED 0.025". 

NOTE 4: THE STRAIGHT EDGE ON THE PERIMETER OF THE LARGE 
FIN (PLATE TERMINAL) IS PARALLEL TO A PLANE THROUGH THE 
CENTERS OF THE HEATER PINS AT THEIR SEALS WITHIN 15°. 
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AVERAGE CHARACTERISTICS 
E{~ = 6.0 VOLTS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
E p = 6.0 VOLTS 
I~ =GRID MILLIAMPERES 
26=PLATE MILLIAMPERES 
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COOLING REQUIREMENTS 
Ep=6.0 VOLTS 
MAX. PLATE—SEAL TEMPERATURE=175' C 
AIR—DUCT OPENING=1-5/32"x I-5/32" 
WITH AIR DUCT LOCATED AS SHOWN ON 

SKETCH. 

AIR ~ r-' ` 

—D ~i ~_7 

ti, 
'Tr' 

MAX. ALLOWABLE 
TEMPERATURE RISE WITH 

INCOMING—AIR TEMP. OF 40'C 

0 5 10 IS 20 25 

PLATE DISSIPATION—WATTS 
30 
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6264-A 
Medium-Mu Triode 

GLASS-METAL PENCIL TYPE 
FAST WARM-UP TIME INTEGRAL PLATE RADIATOR 

STURDY COAXIAL-ELECTRODE STRUCTURE 

For Mobile or Aircraft Applications as a Frequency-
Multipl ier, RF-Power-Amplifier, or Oscillator Tube 

,<1 

~~~ 

/~. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or OC): 

Under transmitting conditions  6 t 10~ volts 
Under standby conditions   6.3 max. volts 

Current at 6 volts 0  28 amp 
Ampl ification Factor   40 
Transconductance, for do plate ma. 18.5 

and do plate volts = 200   6800 µmhos 
Direct Interelectrode Capacitances: 

Without Mith 
Ezternal External 
Shield Shield• 

Grid to plate  1.75 1.5 µµf 
Grid to cathode  2.95 - µµf 
Plate to cathode   0.07 max. - µµf 

Mechanical: 

Terminal Connections (See Dimensional Outline): 

P 

H -Heater 

K -Cathode 

G -Grid 

P- Plate 

Operating Position  Any 
Dimensions and Terminal 
Connections See Dimensional Outline 

Radiator   Integral part of tube 
Cool ing: 

In many appl ications, the 6264—A does not require forced—air 
c ool ing. The radiatorin combination with a connector having 
adequate heat conduction capabi l ity wi l l general ly provide 
adequate cool ing under conditions of free circulation of 
air. The cool ing must be sufficient to l imit the plate—seal 
temperature to 175° C. When conditions do not provide 
adequate circulation of air, provision should be made to 
direct a blast of cool ing air from a smal l blower through 
the radiator fins. The quantity of air should be sufficient 
to l imit the plate—seal temperature to 175° C. See Curves. 

Incoming-Air Temperature   40 max. °C 

RADIO CORPORATION OF AMERICA 
Elechon Tube Division Harrison, N. 1. 
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6264-A 
Plate-Seal Temperature (Measured on 

plate seal)  175 max. °C _,~ 
Weight (Approx.)   24 grams (0.85 oz) 
Socket for Heater Pins Grayhill No.22-3, Cinch No.54A16325, 

nr equivalent 

RF POWER AMPLIFIER AND OSCILLATOR — Class C Telegraphy 

Rey-doom conditions ¢er tube without amylitude modulation 

M3Ximum Ratings, Absolute-Maximum Values: 

For Altitudes uA to bo,000 ft 

CCS* ICAS~ 

DC PLATE VOLTAGE   330 max. 400 max. volts 
DC GRID VOLTAGE  -100 max. -100 max. volts 
DC PLATE CURRENT   40 max. 55 max. ma 
DC GRID CURRENT  25 max. 25 max. ma 
DC CATHODE CURRENT   55 max. 70 max. ma 
PLATE INPUT  13.2 max. 22 max. watts 
PLATE DISSIPATION. 8 max. 13 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Neater negative with 
respect to cathode 50 max. 50 max. volts 

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

Typical Operation as Oscillator in Cathode-Drive Circuit: 

At goo Nc 

CCS* ICAS~ 

DC Plate-to-Grid Voltage 325 380 volts 
DC Cathode-to-Grid Voltage. 25 30 volts 
DC Plate Current   35 35 ma 
DC Grid Current (Approx.). 11 13 ma 
Useful Power Output (Approx.). 5~ 6~ watts 

At sgoo Xc 

CCS*  ~,,, 
DC Plate-to-Grid Voltage 263 volts 
DC Cathode-to-Grid Voltage. 13 volts 
DC Plate Current   40 ma 
DC Grid Current {Approx.). 13 ma 
Useful Power Output (Approx.). 1~ watt 

Typical Operation as RF Power Amplifier in ~~; 
Cathode-Drive Circuit at 500 Mc: 

CCS* ICAS~ 

DC Plate-to-Grid Voltage 342 395 volts 
DC Cathode-to-Grid Voltage+. 42 45 volts 
DC Plate Current   35 40 ma 
DC Grid Current (Approx.). 13 15 ma 
Driver Power Output (Approx.). 2.4 3 watts 
Useful Power Output (Approx.). 7.5* 10~ watts 

RADIO CORPORATIION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



6264-A 

Maximus Circuit Values: 

Grid-Circuit Resistance. 0.1 max. 0.1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum Ratings, Absolute—Maximum Values: 

For Altitudes uti to 60,000 ft 

CCS*  ICAS~ 

DC PLATE VOLTAGE   300 max. 350 max. volts 
DC GRID VOLTAGE  -125 max. -140 max. volts 
DC PLATE .CURRENT   33 max. 45 max. ma 
DC GRID CURRENT  25 max. 25 max. ma 
DC CATHODE CURRENT   45 max. 55 max. ma 
PLATE INPUT  9.9 max. 15.9 max. watts 
PLATE DISSIPATION. 6 max. 9.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

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

respect to cathode 50 max. 50 max. volts 

Typical Operation as Tripler to 510 Mc in 
Cathode-Drive Circuit: 

CCS* ICAS~ 

DC Plate-to-Grid Voltage 410 472 volts 
DC Cathode-to-Grid Voltage+. 110 122 volts 
DC Plate Current   26 36.5 ma 
DC Grid Current (Approx.). 4.1 5.8 ma 
Driver Power Output (Approx.). 2.75 4.5 watts 
Useful Power Output (Approx.). 2.1 3.4 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max. 0.1 max. megohm 

• A flat pt ate shield 1-1/u° diameter located paralle}. to the plane of 
the grid flange and midway Det we en the grid flange and the radiator 
plate terminal. The shield is tied to the Cathode. 

~ Modulation, es sent fatty negative, may De used if the positive peak oP 
the audio—frequency envelope does not exceed 1155 of the carrier 
conditions. 

* Continuous Commercial Service. 
Intermittent Commercial and Amateur Service. 

+ From a grid resistor, or from a suitable combination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 

* This slue of useful power is measured at load of output circuit having 
an efficiency of about 755. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current   1 0.265 0.295 ma 
Grid-to-Plate Capacitance. - 1.5 2 µµf 
Grid-to-Cathode Capacitance. - 2.5 3.4 µµf 
Plate—to—Cathode Capacitance — — 0.07 µµf 
Reverse Grid Current   1,2 — 0.5 µa 

~r i.► RADIO CORPORATION OF AMERICA 
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6264-A 
Xote Nin. Nax. 

Plate Current (i) 1  3 13 24 ma 
Plate Current (2)   1,4 - 55 µa 
Ampl ification factor   1,3 30 50 
Transconductance   1,3 5400 8200 Nlnhos 
Heater-Cathode leakage 
Current: 
Heater negative with 

respect to cathode   1,5 - 100 µa 
Heater positive with 

respect to cathode 1  6 - 100 µa 
Emission Voltage 1  7 - 10 volts 
Leakage Resistance: 
From grid to plate and 
cathode tied together. 1,8 25 - megohms 

From plate to grid and 
cathode tied together. 1,9 25 - megohms 

Power Output 1  10 6.5 - watts 
Change in Power Output   it - 0.5 watt 

rote 1: Nith 6 volts ac or do on neater. 

rote 2: Nith do plate voltage of 200 volts, do grid voltage of-2 volts, 
grid resistor of 0.5 megohm. 

Note 3: With do plate supply voltage of 200 volts, cathode resistor of 
100 2 1% ohms, and Cathode Dypa55 CapaC itor of 1000 µP.

Note u: With do plate voltage oP 200 volts, do grid voltage of —12 volts, 
cathode resistor of 0 ohms. 

Note ~5: Nith 50 volts do Det ween heater and cathode, heater negative 
with respect to cet Node. 

Note 6: With 50 volts do between hea terand cathode, heater positive 
with respect to cathode. 

Note 7: Nith do voltage on grid and prate which are tied tog et her atljust ed 
to produce a cathode current of 3o ma. 

Note 0: With grid 100 volts negative with respect to plate and cathode 
which are Lied together. 

Note 9: Nith plate 300 volts negative with reap eCt to grid and cathode 
which are tied together. 

Note S0: With do plate voltage of 350 volts, grid resistor adjusted to 
give a do plate curve nt. of 50 mill iamperes in a cavity—type 
oscillator operating at 500 We and having an efficiency of 
approximat eTy 75. per cent. 

Note 11: At end oP Power—Oscillation test, reduce heater voltage to 5 
volts antl note change in power output. 

SPECIAL TESTS 6 PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are tested in a chamber at an air 
pressure equivalent to an altitude of 60,000 feet. Break-
down wi l l not occur when an rms voltage of 500 volts is 
appl ied between the plate cyl inder and grid flange. 

Low—Frequency Vibration Performance: 
This test fMIL—E—ID, paragraph 4.9. 19-. I 1 is performed on a 
sample lot of tubes from each production run under the 
fol lowing conditions: 

RADIO CORPORATION OF AMERICA 
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r 1 

~ 1 

Neater voltage of 6 volts, do plate supply voltage of 200 
volts, grid voltage of -2 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 Toad 
resistor as a result of vibration of the tube wi l l not 

exceed 100 mi l l ivolts. 

High-Frequency Vibration Performance: 

This test (simi lar to MIL-E-ID, paragraph 4.9. 19.21 is per-

formed on a sample lot of tubes from each production run. 
The tube is vibrated perpendicular to its axis, with no 
voltages appl ied to the tube. Vibration frequency is 40 to 
60 cps and acceleration is 10 g. At the end of this test, 
tubes wi ll not show temporary or permanent shorts or open 
circuits and wi l l meet the fiol lowing l imits: 

Heater-Cathode Leakage Current  100 max. µa 
For conditions shown under Characteristics Range Values 
Notes i,5 and i,6. 

Low-Frequency Vibration (rms)   100 max. my 
For conditions shown above under Low-Frequency yi6ration 
Performance. 

Plate Current 121   55 max. µa 
For conditions shown under Characteristics Range Values 
Notes i,q. 

Shorts and Continuity Test: 

This test (MIL-E-I D, paragraph 4.7.51 is performed on al l 
tubes from each production run. In this test, a tube is 
considered inoperative if it shows a permanent or temporary 
short or open circuit, an air leak, or reverse grid current 
in excess of I microampere for the conditions shown under 
Characteristics Range Values, Notes i,s. 

Heater Cycling Life Performance: 

This test (simi lar to MIL-E-ID, paragraph 4. 1 1.71 is per-
formed on a sample lot of tubes from each production run. 
With 6 volts on heater and no voltage on plate and grid, 
the heater is cycled three minutes on and three minutes off 
for at least 2000 cycles. At the end of this test, tubes 
wi l l not show temporary or permanent shorts or opens, and 
are required to meet the fol lowing l imits: 

Grid-Plate and Cathode Leakage Resistance 25 min. megohms 
For condltions shown untler Characteristics Range Values 
Notes :,8. 

Heater-Cathode Leakage Current  150 max. µa 
for conditions shown under Characteristics Range Values 
Notes i,5. 

I-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that the tubes have been properly 
stabi l ized. Tubes are operated under the fol lowing condi-
tions: heater voltage of 6 volts, plate dissipation of 2.5 

~`~! 
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6264-A 
to3 watts. At the end ofi I hour, the change in transcon—

ductance value for each tube, referred to its initial 

transconductance reading, wi l l not exceed 15% of the initial 

value, for conditions shown under Characteristics Range 

Values, Xotes 2, 2. 

50-Hour Survival Life Performance: 

This test is pe rfiormed on a sample lot of tubes from each 
production run to insure a lowpe rcent age of early inopera—
tives. Life—test conditions are the same as those specifiied 
for i—Nour Stability Life Performance except that al l volt—

ages are cycled at the rate of I 10 minutes on and 10 minutes 
off. At the end of 50 hours, the tubes are required to meet 

the fol lowing l imits: 

Power Output   5 min. watts 

For conditions shown under Characteristics Range Values 

Notes i,ry. 

Plate Current f21  - 100 max. µa 

For conditions shown under Characteristics Range Values 
Notes i,g. 

Shorts and Continuity Test specified above. 

Intermittent Dynamic Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high qual ity of rfi performance. 
Each tube is l ife—tested in a cavity—type osci l lator at~ 500 
t 15 Mc under the fol lowing conditions: 

Heater voltage of 6 volts, plate supply voltage of 400 

volts, grid resistor is adjusted to give a do plate current 

of 40 ma. and value is recorded, cathode resistor of 0 ohms, 

plate—circuit load resistance of 100 t 5 ohms, heater 

positive with respect to cathode by 50 volts, and plate—

seal temperature of 175o C min. Heater voltage is cycled 
at a rate of I IO minutes on and 10 minutes off. 

At the end of 500 hours, the tube wi l l not show permanent 
shorts or open circuits and wi l l be criticized for the total 
number of defects -in the sample lot and for the number of 
tubes fai l ing to meet the fol lowing l imits: 

Reverse Grid Current   I max. µa 
For conditions shown under Characteristics Range Values 
Notes s, a. 

Power Output   5 min. watts 
For conditions shown under Characteristics Range Values 

Notes i,ry. 

OPERATING CONSIDERATIONS 

The heater leads of the 6264—A should not be soldered to 
circuit elements. The heat of the soldering operation may 
crack the glass seals of the heater pins and damage the tube. 

The cathode should preferably be connected to one side of 
the heater. When, in some circuit designs, the heater is not 

RADIO CORPORATION OF AMERICA 
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6264-A 
connected directly to the cathode, precautions must be taken 

e~ to hold the peak heater-cathode voltage to the maximum values 
shown in the tabulated data. 

/""~s 

~~ 

~"'\ 

2.34" 
MAX. 

.900" 
MAX. 

.550" 
±.025" 

.400" 
3.040 

1

.075" 
x.01S" 

_"'I 

.O 2 "„ —
±.003  

.eao" 
±.025" .600 

MIN 

.035" MAX.  } ,035" MA 

.260"~'O~ "  ,IIS"3.020"AT ~. .060" TERMINAL TIPS 

.4 20" 
±.004" 

RADIATOR CORE CAP 
.290"±.015" DIA. 

NOTE 1~ 

.335"
1
MIN. 

1 ~ 

AIR—COOLED 
RADIATOR 

PLATE TERMINAL 
NOTE 2~ 

290"±.015"DIA, 

If—.400"MAX. DIA. 
.553" MAX. DIA, 

~--GRID TERMINAL 
.812' ±.004" DIA. 
NOTES 183 

.400" 
±.050" 

.aoo" MAx. aA. 

CATHODE TERMINAL 
.250"±.003" DIA. 

.021"002"DIA, _ ~ I.. 
2 HEATER PINS 

92 CS — 7999R1 
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NOTE {: MAXIMUM ECC ENTRtCITY OF CENTER LINE (AXIS) OF 
RADIATOR—CORE CAP OR GRID—TERMINAL FLANGE iYITH RESPECT TO 
THE CENTER LINE (AXIS) OF THE CATHODE TERMINAL 6S 0.015"• 

NOTE Z: TILT OF PLATE—TERMINAL FIN OF RADIATOR WITH 
RESPECT TO ROTATIONAL AXIS Of CATHODE CYLINDER IS DE—
TERMINED BY CHUCKING THE CATHODE TERMINAL, ROTATING THE 
TUBE, AND GAUGING THE TOTAL TRAVEL DhSTANCE OF THE PLATE—
TERMINAL FIN PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 
0.020" INWARD FROM THE STRAIGHT EDGE OF THE PLATE—TERMINAL 
FIN FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL DISTANCE 
WILL NOT EXCEED 0.025". 

NOTE 3: 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 AT A POINT APPROXIMATELY 
0.020" INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. 
THE TOTAL TRAVEL DISTANCE WILL N07 EXCEED 0.025". 

NOTE 4: THE STRAIGHT EDGE ON THE PERIMETER Of THE LARGE 
FIN (PLATE TERMINAL) IS PARALLEL TO A PLANE THROUGH THE 
CENTERS OF THE HEATER PINS AT THEfR SEALS WITHIN 15°. 

'a.. 
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AVERAGE CHARACTERISTICS 
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AVERAGE CONSTANT CURRENT CHARACTERISTICS 
E{~=6 VOLTS 
IC=GRID MILLIAMPERES 
I6=PLATE MILLIAMPERES 
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COOLING REQUIREMENTS 
Ef=6 VOLTS 
MAX. PLATE—SEAL TEMPERATURE=175' C 
AIR—DUCT OPENING=I-5/32"x I-5/32" 
WITH AIR DUCT LOCATED AS SHOWN ON 

SKETCH. 

MAX. ALLOWABLE 
TEMPERATURE RISE WITH i ~~~~. ~~••~~•

INCOMING—AIR TEMP. OF 40'C •••••••• 

O 5 10 IS 20 25 

PLATE DISSIPATION—WATTS 
30 
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--, 
Beam Power Tube 

For Pulse-Modulator Service 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 10% volts 
Current at heater volts = 6.3   1.25 amp 

Transconductance, for plate volts = 200, 
grid-No.2 volts = 200, and plate 
ma. = 100   7000 ~unhos 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 200, grid-No.2 volts = 
200, and plate ma. = 100  4.5 

Direct Interelectrode Capacitances:a 
Grid No.1 to plate  0.24 max. pf 
Grid No.l to cathode & grid No.3 & 

internal shield, grid No.2, base 
sleeve, and heater  13.0 pf 

Plate to cathode ~ grid No.3 & in-
ternal shield, grid No.2, base 
sleeve, and heater  8.5 pf 

Mechanical: 
Operating Position  Any 
Overall Length  3-13/16" t 1/8" 
Seated Length   3-1/8" t 1/8" 
Maximum Diameter  1-23/32" 
Weight (Approx  ) 2  3 oz 
Bulb  T12 
Cap   Small (JEDEC No.Cl-1) 
Bases (Alternates): 
Large-Wafer Octal with Sleeve: 
8-Pin Micanol (JEDEC Group 1, No.BB-86) 

Large-Wafer Octal with External Barriers and Sleeve: 
8-Pin Micanol (JEDEC Group 1, No. 88-98) 

Basing Designation for BOTTOM VIEW  7CK 

Pin 1-Cathode 
Grid No.3 
Internal 
Shield 

Pin 2 -Heater 
Pin 3 -Grid No.2 

Pin 4 -Same as Pin 1 
Pin 5 -Grid No.1 
Pin 6 -Same as Pin 1 
Pin 7 -Heater 
Pin 8-Base Sleeve 

Cap - Plate 

MODULATOR — Rectangular-Wave Modulation 

,~ Maximum and Minimum CCSb Ratings, Absolute-Maximum Values: 

For Duty Factor° between o.00z and z and maximum 
averaging time of zo,000 µsec in any interval 

DC PLATE SUPPLY VOLTAGEd  See Rating Chart I 
Indicates a cnange. 

RADIO CORPORATION OF AMERICA 
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6293 
INSTANTANEOUS PLATE VOLTAGE i15~ of DC Plate Supply Volts 
DC GRID—No.2 SUPPLY VOLTAGEd  500 max. volts 
DC GRID—No.1 SUPPLY VOLTAGEd  300 max. volts 

{ MinimunrSee Rating 
Chart I 

GRID—N o.1 VOLTAGE: 
Instantaneous—negative value  400 max. volts 
Peak—positive value   100 max. volts 

PEAK PLATE CURRENT  See Rating Chart II 
PEAK GRID—No.2 CURRENT  0.75 max. amp 
PEAK GRID—No.l CURRENT  0.5 max. amp 
PLATE INPUT   BO max. watts 
GRID—No.2 INPUT   1.75 max. watts 
GRID—No.1 INPUT   0.5 max. watt 
PLATE DISSIPATIONa  See Rating Chart I 
PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect to cathode 135 max. volts 
Heater positive with respect to cathode 135 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  200 max. °C 

Typical Operation: 

DC Plate Supply Voltage   3000 volts 
DC Grid—No.2 Supply Voltage   ,300 volts 
DC Grid—No.l Supply Voltage   —175 volts 
Peak Positive Grid—No.1 Voltage 65 volts 
Plate Current: 

Peak  1.5 amp 
Average 0  015 amp 

DC Grid—N o.2 Current 0  004 amp 
DC Grid—No.1 Current  0.0025 amp 
Load Resistance (RL), 100 watts, 

non—inductive   1500 t 5~ ohms 

Maximum Circuit Values: 

Grid—N o.l—Circuit Resistance  30000 max. ohms 

a Without external shield and base sleeve connected to ground. 
b Continuous commercial Service. 

0 Duty Pac for for the 6299 is tlefined as the •.on" time in microseconds 
divided by 10,000 microseconds. 

"Dn" fire is defined as the sum of the durations of all the individual 
pulses which occur during any 10,000-microsecond interval. 

"Pulse Duration" is defined as the time interval between the two 
p0 int5 On Lhe pulse at Wh ICh the InstanYane0u5 Value IS 70 par cent 
of the peak 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. 

d 
For tube protection, ii is essential that sufficient resistance be 
used in the plate suDD1y circuit, the grid-No.2 supply circuit, and the 
ggrid-No.l supply circuit so that the short-circuit current is l imited 
to 0.5 ampere in each circuit. 

e 
Averagged over any interval not teed ing 10,000 is ro seconds. Care 
shoultl be used in determining the plate dissipation. A calculated 
value Dosed on rectangular pulses can De considerably in error when the 
actual pulses have a finite rise and Pall time. Plate dissipat'i on 
should preferably be determined by measuring the bulb temperature under 
actual operating Cond it ions; t hen, with the tube in the Same Socket and 
under the Same amD lent-temperature Conditions, apply to Lhe tube suf-
ficient do input to obtain the same Dulb temperature. This value of 
do input is a meal ufe of the plate dissipation. -Ź.1 nd iCateS a Change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Ha«ison, N. 1. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 1.175 1.325 amp 
Grid No.1 to plate 2 — 0.24 pf 
Grid No.l to cathode & grid No.3 
& internal shield, grid No.2, 
base sleeve, and heater 2 12.0 15.0 pf 

Plate to cathode & grid No.3 & 
internal shield, grid No.2, 
base sleeve, and heater 2 7.3 9.5 pf 

Plate Current  3 46 94 ma 
Grid—No.2 Current  3 0 5.5 ma 
Peak Plate Current 1,4 2.4 — amp 

Note 1: With 6.3 volts ac on neater. 

Note 2: With no external shield. ease sleeve (pi n~No. al is grounded. 

Note 3: With 6.3 volts ac on heater, do plate voltage of 300 volt?;, do 
g n tl-N o.2 voltage of 200 volts, and do grid-Xo.l voltage of -33 
volts. 

Note LL: With the tube in the test circuit (below) under the following 
conditions: rectangular-wave modulation applied to grid No.1 
pulse duration of 1 microsecond approx.; pulse repetition rate 
of 3000 cps app rox.; do ylate supply voltage of 2000 volts; do 
grid No.2 supply voltage of 500 volts; do grid-N o.i supplyvolt-
age of -300 volts; peak positive grid-No.1 swing of 100 volts; 
and load res l5t ante (RLl of 375 t 5$ ohms, 50 watts, non-induc-
tive. 

OPERATING CONSIDERATIONS 
Plate shows no color when tube is operated at maximum CCS 

ratings. 

~- I 61  MAX. ->•I 
D IA. 

CAP 
JEDEC N' GI-I 

T12 BULB 

BASE 
JEDEC GROUPI 

N° 88-88 
OR 

88-98 

~-I 32 MAX. 

D IA. 

3 -'8

I 
t 8 3 13 

16 

f 
6 

92CS-770085 

ALL DIMENSIONS IN INCHES. 

RADIO CORPORATION OF AMERICA DATA 2 

Electron Tube Division Harrison, N. J. 4-63 
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TEST CIRCUIT 

e91 

ECC1

C1: 0.1 µf, 600 v do 

Cy: 2µf, 600 v do 

C3: 0.25 µf, 5000 v do 

Eccl: Grid-No.l Supply Volt. 

Ecc2: Grid-No.2 Supply Volt. 

Eb h: Plate Supply Voltage 

E g 1: Rectangular-Wave 

Signal Voltage 

R1: 20 ohms, I watt, 

non-inductive 

R Z: 3000 ohms, I watt 

ECC2 Ebb 

R 3: 

R u : 

R 5: 

R6: 

R~: 

R ~: 

RL 

CATHODE-RAY 
OSCILLOGRAPH

R7 

9205-8015 

10 ohms, 5 watts, 

non-inductive 

25 ohms, I watt, 

.non-inductive 

1000 ohms, I watt 

10000 ohms, 50 watts 

30 t I% ohms, 

non-inductive 

For values, see Typical 

Operation and Charac-

teristics Range Values 

(Note 41 

Information furnished by RCA is believed to be ec orate end re-
liable. I3ow esponsibility is mad by RCA for its u 

r for any enfringemenh of patents uo other rights of thud 
parties which may result from its u e. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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RATING.. CHART. I 
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RATING CHART II
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6293 
BEAM POWER AMPLIFIER 
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AVERAGE PLATE CHARACTERISTICS 

f~•6.! VOLTS 
GRIO-N!2 SUPPLY VOLTS•200 
SERIES GRID-N!2 RESISTOR ONM ~=1000 

HDO 
/ ♦TS 

GRID-NlI~LTS (EGI)s'~`~O 

/ iX25 

200 100 600 
PLATC VOLTS 

eoo l000 

9205 -!0177 

AVERAGE PLATE CNARAGTERIST)CS 

Ef .e.bvoLrd ' 
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OCT. 1, 1953 
TUBE DEPARTMENT 
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BEAM POWER AMPLIFIER 

AVERAGE PLATE CHARACTERISTICS 
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VHF BEAM POWER TUBE 
9 PIN MINIATURE TYPE 

Heater, for Unipotential Cathode: 
Voltage   12.6 ± 10% ac or do volts 
Current 0  375   amp 

Except }or heater rating, the 6q s7 is the same as the 5763. 
With 12.6 volts on heater of the 6417, the minimum heater 
current is 0.345 ampere and the maximum heater current is 
0.405 ampere. 

MAY 3, 1954 TUBE DIVISION 
RADIO CORPORATION OF AMERI U, HARRISON, NFW JERSEY 

DATA 
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UHF BEAM POWER TUBE 
WATER—COOLED ELECTRODES 

GENERAL DATA 

Electrical: 

Fi lament", 2-Section Multi-strand 
Thoriated Tungsten: 

Voltage per section (AC or DC)   
f1.35 ay. volts 
11.50 max. volts 

Current per section at 1.35 volts 1000 amp 
Starting current per section   Must never exceed 

Cold resistance per section  
Minimum heating time  

/~ Supply circuits  

Tv1u-Factor, Grid No.2 to Grid No.1 ror plate 
volts= 3000, grid—No.2 volts= 800, and plate 
amperes= u . 

Direct Interelectrode Capacitances: 
Grid No.l to plate   0.1 max. µµf 
Input   335 µµf 
Output   30 µµf 

Internal Bypass Capacitors between 
Grid No.2 and Cathode (Total)   15000 µµf 

1500 amperes, 
even momentari ly 

0.0002 ohm 
10 seconds 
See Circuits 

6 

Mechanical: 

Terminal Connections: 
F1 - Fil. Sect. No.l KR - RF Cath. Term. 

& Water Conn. P 
~w Contact Surface 

F2 - Fi l. Sect. No.2 ~ For Circuit 
b Water Conn, GI• •°z Returns 

G1-RF Grid-No.l ~ FM -Common Point of 
Term, Contact °Iw ~1 Fi l. Sections 
Surface ~ ~~t~ ' RR d Water Conn. 

Glw - DC Grid-No. l & FZ FM rl p- RF Plate Term. 
Water Conn, Contact Surface Ror location of 

G2 -DC Grid-N0.2 & resyective to *urinals, PW -DC Plate d 
Water Conn, See Water Conn, 0 imens Tonal Out line 

Mounting Position   Tube axis vertical, with 
plate terminal either up or down 

Overal l Length   7-11/32" +3/8" —1/2" 
Maximum Diameter   11-3/B" 

Air Cool ing: 
Forced—air cool ing of the ceramic bushing at the grid—

No.P seal and at the plate seal is required only if the 

temperature of the ceramic bushing at either seal exceeds 

the specified maximum value of 150°C. Under such con—

ditions, provision should be made for blowing air at the 

ceramic bushings through suitable openings in the coaxial—

cyl inder cavity circuit. 

See Operating Notes on conserving filament lice. 

MAY 3, 1954 TUBE DIVISION TENTATIVE DATA 1 
0.AD10 C00.FOGTION OF M1E0.1G, IWEISON, IIFW lE0.EEY 
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UHF BEAM POWER TUBE 

Water Cool ing: 
Water cool ing of the fi lament—section blocks, rf cathode 

terminals, grid—No. l block, grid—No.2 block, and plate 

is required. The water flow must start before appl ication 

of any voltage and preferably should continue for several 

seconds after removal of al l voltages. Interlocking of 

the water flow through each of the cooled elements with 

al l power suppl ies is recommended to prevent tube damage 

in case of fai lure of adequate water flow. 

ater Flow: 

To Fi lament-Section-
No.l Block  

To Fi lament-Section-
No.2 Block 

To Fi lament Mid-Tap Block . 

To Grid-No.l Block  

To Grid-No.2 Block  

Nin. 

Bflm 

J0.5 
l 

  f 0.5 

1f 0.5 

1J0.5 

1j0.5 

Tybical 
qpm 

Pressure 
Drop 
psi 

0.5 2 
1.2 11 

0.5 2 
1.2 11 
0.5 2 
1.2 10 
0.5 1 
1.2 6 
0.5 3 
1.2 15 

To Plate: 
For plate dissipation of 

10 kw 4.5 - 3.5 
For plate dissipation of 

15 kw 7.5 - 8.5 
For plate dissipation of 

20 kw 11 - 16 
For plate dissipation of 

26 kw 14 - 25 
Gauge Pressure at Any Inlet   70 max. psi 
Ceramic Bushing Temperature   150 max. oC 
Outlet Water Temperature (Any outlet) 70 max, oC 
Weight {Approx.)   25 lbs 

RF POMER AMPLIFIER--Class B Television Service 

Sync A+oniz ing-le vei conditions per LuAe un Less otAe+wise indicated 

Mazinlusl CCS• Ratings, A6soiute values: 

DC PLATE VOLTAGE 
DC PLATE-SUPPLY VOLTAGE 
DC GRID-No.2 (SCR_EN) VOLTAGE 
DC GRID-No.2-SUPPLY VOLTAGE  

U4 t o 
loop Nc 

7000 max. 
8000 max. 
1000 max. 
1100 max. 

~ Directly across cColed element for the indicated flow. 
~: See next page. 

volts 
volts 
volts 
volts 

`/ 

U 

~../~ 

MAY 3, 1954 TUBE d~OH TENTATIVE DATA 1 
IADIO CO[10[ATION OF AME[IG. NA[[ISON, NEW lEjS[T 
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UHF BEAM POWER TUBE 

ER

Re 

DC PLATE CURRENT   7 max. amp 
DC GRID-No.l (CONTROL-GRID) CURRENT 0.5 max, amp 
PLATE INPUT   49000 max. .watts 
GRID-No.2 INPUT (Pedestal Level)   600 maz. watts 
PLATE DISSIPATION   26000 max. watts 

Typical Operation: 

Bandwidth• of 

At goo Nc 

7 

At qoo Nc 

7 Nc 

DC Plate Voltage  6000 6500 volts 
DC Grid-No.2 Voltage  950 950 volts 
DC Grid-No.i Voltage  -140 -140 volts 
Peak RF Grid-No.l Voltage: 
Synchronizing level 160 160 volts 
Pedestal level  100 100 volts 

DC Plate Current: 
Synchronizing level 6.9 6.8 amp 
Pedestal level  5.3 5.2 amp 

DC Grid-No.2 Current: 
Synchronizing level 0.75 0.6 amp 
Pedestal level  0.35 0.3 amp 

DC Grid-No.l. Current (Approx.): 
Synchronizing level 0.13 0.1 amp 
Pedestal level  0 0 amp 

Driver Power Output (Approx.):i 
Synchronizing level 600 1000 watts 
Pedestal level  350 560 watts 

Output-Circuit Efficiency 
(Apprcx.) 85 80 per cent 

Useful Power Output (Approx.): 
Synchronizing level 15000•• 12000•• watts 
Pedestal level  8400•• 6700•• watts 

PLATE-MODULATED RF POWER AMP.--Class C Telephony 
Carrier conditions Qer tutee for use with a sax. sodu la tion factor of 1.0 

Maximum CCS• Ratings, Absoc ute valDes: 

Uy to 
T000 Nc 

DC PLATE VOLTAGE   4500 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE   1000 max. volts 
PEAK GRID-No.2 VOLTAGE 

(DC + AC Component)   1200 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE 300 max. volts 
DC PLATE CURRENT   4.5 max. amp 
DC GRID-No.l CURRENT   1 max. amp 
PLATE INPUT   22500 max. watts 

• Between the half—Dower points as measured in the output circuit. 

•, i. N: See next page. 

MAY 3, 1954 TUBE gy~pN TENTATIVE DATA 2 
RADIO CORIORATION OF wMFtiCA. IWtISON, NEW IERSET 
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UHF BEAM POWER TUBE 

GRID-No.2 INPUT   400 max. volts 
PLATE DISSIPATION   16500 max. watts 

Typical Operation: At qoo Nc At qoo Mc 

DC Plate Voltage   4000 4250 volts 
DC Grid-No.2 Voltages   600 600 volts 
oC Grid-No.l Voltage   -200 -200 volts 
Peak RF Grid-No.l Voltage 210 210 volts ~./ 
DC Plate Current   4.25 4 amp 
DC Grid-No.2 Current   0.65 0.6 amp 
DC Grid-No.l Current (Approx.)  0.3 0.2 amp 
Driver Power Output (Approx.)~  700 1000 watts 
Output-Circuit Efficiency 

(Approx.) 80 75 per cent 
Useful Power Output (Approx.) 7250" 4500" watts '€ 

RF POWER AMPLIFIER-lass C Telegraphy°
and 

RF POWER AMPLIFIER--Class C FN Telephony 

Maximum CCS• Ratings, Absolute Values: 

pq t o 
t000 Mc 

CC PLATE VOLTAGE   7000 max. volts 
DC PLATE-SUPPLY VOLTAGE   8000 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE   1000 max. volts 
DC GRID-No.2-SUPPLY VOLTAGE   1100 max. volts 
DC GRID-No.l (CONTROL~RID) VOLTAGE -300 max. volts 
DC PLATE CURRENT   6.5 max, amp 
DC GRID-No.l CURRENT   0.5 max. amp 
PLATE INPUT   45500 max. watts 
GRID-No.2 INPUT   600 max. watts 
PLATE DISSIPATION   26000 max. watts 

Typical Operation: at qoo Nc At qoo vc 

DC Plate Voltage   6500 6500 volts 

DC Grid-No.2 Voltage}   800 800 volts 
DC Grid-No.l Voltage}}  -140 -140 volts 
Peak RF Grid-No.l Voltage 160 160 volts 
DC Plate Current   6 6.3 amp 
DC Grid-No.2 Current   0.5 0 4 amp 
DC Grid-No.l Current (Approx.) 0.2 0.15 amp 
Driver Power Output (Approx.)~. 400 800 watts 
Output- Circuit Efficiency 

(Approx,) 85 77 per cent 
Useful Power Output (Approx.) 14000" 11000" watts 

' Continuous Commercial Service. 

ODtainea preferably Trom a separate source. 

°,N ~ },}}: See next page. 

~./ 

`~ 

MAY 3, 1954 TUeE DfvIS10H TENTATIVE DATA 2 
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UHF BEAM POWER TUBE 

~ Ney-dawn conditions Der tube wil hoot amplitude modulation. modulation 
essentially -negative may De used if the positive Peak of the audio-
frequency envelope does not exc eetl 1355 of the card er conditions. 

f The driver stage is required to supply tube losses and rf ci rcuit 
losses. Tne drl ver stage should be designed to provide an excess of 
power above the Indic aced value to Ldke cafe of variations in l ine 
voltage, in components, in initial tube characteristics, and in tube 
c na racte ri slits during Life. 

M This value of useful power is measured a[ toad of output circuit having 
indicated efficiency. 

t Obtained preferably from a separate source, or from the Dl at e-supply 
voltage with a voltage divider, or through a series resistor. A series 
g rid-No.2 resistor should not be used if the 64x8 or a preceding stagge 
Is Neyed. In this Case, the regulation of the source should De Suf-
ficient to prevent the grid-x o.2 voltage from rising above 1100 volts 
under key-up conditions; and additional fixetl grid-No.1 Dias must De 
provided to limit the plate current. 

tt Obtained from fixed Supply, Dy grid-No.l resistor, by cathode resis-
tor, or Oy combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note ,Min. Max. 

Filament Current per Section 1 900 1100 amp 
Filament Current per Section 2 960 1160 amp 
Grid—No.l Voltage-  1 3 — —160 volts 
Useful Power Output  1 4 11000 — watts 
Power Gain  1,4,5 10 

rote 1: With 1.35 volts ac per section. 

xo[e 2: With 1.5 volts ac per section. 

rote 3: With 2-phase excitation of the filament sections, tic plate voltage 
of 6500 volts, dt grid-No.2 voltage of 800 volts, and do gri 
No.i voltage adjusted to give a Oc plate current of 0.5 ampere. 

Note 4: With 2-phase excitation of the filament sections. In rf power 
amplifier circuit having bandwidth of 7 Nc as defined Dy the half-
power points and with do plate vol cage of 7000 volts, do grid-N o.2 
voltage of 900 volts, do grid-N o.i voltage of -130 volts, drive 
adjusted to give do plate current of 6.75 amperes, and frequency 
of 900 Nc. 

Mote 5: Witty driving Dower measured a[ input to input-cavity circuit fed 
Dy transmission l ine having voltage-standing-wave ratio not 
g realer than 2. Power gain is ratio of useful power output to 
driving Dow•e r. 

OPERATING NOTES 

Instructions for conserving fi lament l ife of the 6448 and 

for the use of high-speed electronic protective devices 

with it are given in the technical. bul letin. A copy of 

the technical bul letin for the 6448 wi l l be suppl ied on 

request to Commercial Engineering, RCA, Harrison, N.J. 

niAY j, 1954 rue1= wvI51oN TENTATIVE DATA 3 
RADIO COtIORATION OF MIEtIC►, MAEEISON, NEW 1EIEfl' 
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FILAMENT—SUPPLY CIRCUITS 

WITH 
SINGLE- 
PHASE AC 
EXCITATION 

SECTIONS 
IN 

SERIES 

INPUT 
END O FM 0 

~ 
O 

~ • 

V=2.7 VOLTS 
A=1000 AMPERES 

RMS 0 

SECTIONS 
IN 

PARALLEL 

INPUT 
END ~ 

~ 

Q ~~ •
Ar-

~O 
• 

~ • " 

V=1.35 VOLTS 
A=2000 AMPERES 

RMS Q 

WITH TWO-PHASE 
QUARTER PHASE 

AC EXCITATION 

INPUT . 
END 

Q 

~O " 

~j/~ O
~ 

~ ~~ 

Q 
Center Tap For Circui4 

V=1.35 VOLTS RMS 
A=1000 AMPERES 

R~tUr nA 

WITH DC 
EXCITATION 

SECTIONS 
IN 

SERIES 

INPUT 
END .' O~ 

FM ~ Q 

O 

/ • 

V=2.7 VOLTS DC 0 
A=1000 AMPERES 

SECTIONS 
IN / 

PARALLEL 

INPUT 
0 END .' 

~`%~ 0
A
~~ 

1 

V=1.35 VOLTS DC 0 

A=2000 AMPERES 

FI =FILAMENT SECTION N"1 
F2=FILAMENT SECTION N42 
FM=COMMON POINT OF FILA-

MENT SECTIONS 
92CM-8249 

Mav 3, i95a 
TUBE DIVh:ON 

EADIO COAIOEATION Of AMERICA, NAAiI50N, NEW 1EAEEY 

CE-8429 
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UHF BEAM POWER TUBE 
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UHF BEAM POWER TUBE 
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UHF BEAM POWER TUBE 
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6448 

UHF BEAM POWER TUBE 

NOTE 1: WATER CONNECTIONS FOR FILAMENT SECTIONS No. l AND 

N o.2, COMMON POINT OF FILAMENT SECTIONS, GRID No.l, AND 

GRID No.2 HAVE I" -16 AMERICAN STANDARD THREAD, FREE FIT 

(CLASS 21, 3/8" LOwG, AND 2 HOLES 0.257" - 0.270" DIAMETER 

SPACED 7/16" ON CENTERS. 

NOTE 2: THE HOLES IN THE INDICATED WATER CONNECTIONS OF 

NOTE I WILL ACCEPT THE PINS OF THE PLUG-AND-CYLINDERCOM-

BINATION GAUGE SHOWN IN SKETCH G I. 

NOTE 3: WATER CONNECTION FOR THE PLATE HAS I-3/4"-16 

AMERICAN STANDARD THREAD, FREE FIT IC LASS 21, 3/8" LONG, 

AND 2 HOLES 0.508"-0.522" DIAMETER SPACED I I/16" ON 

CENTERS. 

NOTE 4: THE HOLES IN THE PLATE WATER CONNECTION WILL 
ACCEPT THE PI NS OF THE PLUG-AND-CYLINDER COMBINATION 

GAUGE SHOWN IN, SKETCH G2. 

NOTE 5: CONTACT LENGTH OF CIRCUIT CONNECTOR IS 5/16" MAX. 

NOTE 6: THIS DIAMETER DIMENSION IS HELD ON IY OVER A LENGTH 

OF 5/16"; OVER REMAINDER OF LENGTH, THE DIAMETER MAY IN-

CREASE TO 3-7/8" MAX. 

MOTE 7: THE AXIS OF THE RF PLATE CONTACT SURFACE IS CO-

iNCtDENT WITH THE AXIS OF THE RF GRID-N o. l CONTACT SURFACE 

WITHIN 3/32". 

NOTE 8: THE CONTACT SURFACES BA-BA' AND BB-BB' ARE PARALLEL 

W ITHiN I/16". 

NOTE 9: SERIAL NUMBER IS LOCATED ON THIS SURFACE BETWEEN 

DC GRID-N 0.2 ANO FILAMENT SECTION No. l CONNECTIONS. 

MAY 3, 1954 TlllE dVIS10N 
uo~o covouTrow or u~~w~, xu~isa+, r+ew a~sEr 

CE-8256D 
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M POWER TUBE 

2 -PINS 
+.000" 

.255' 
_,001" 

.4375"3.0002" 

.2187"t .0001" 

.188" 
+,020" 
-.000" 

.910"+•001" 
-.000" 

GAUGE SKETCH G~ 

TAPPED FOR 13/4 -16 

AMERICAN STANDARD THREAD, 

FREE FIT (CLASS 2~, 

.300"-.350" LONG 

CYLINDER 

NOTE 1~ 

PLUG 

(NOTE 2J 

895" 
+.000" 

I~ 
.001" 

f` 92CS-8254 

NOTE 1~ TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC 
WITH UNTAPPED SECTION OF CYLINDER WITHIN .002': 

NOTE 2~ PLUG SIDES 8 PIN SIDES MUST BE PARALLEL 
WITHIN .001' 

.+~, 

MAY 3, 1954 TUBE DIVISION 
tAD10 COtEORATION OE AMEtIC/y MMRISON, NEW JERSEY 

CE-8254 
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UHF BEAM POWER TUBE 

2-PINS 

.506"~:00~+DIA. 

.34375" 
3.0001"—~ 

.6875" ~, 
!.0002" 

SOD" 
+•020" 
-.000 

GAUGE SKETCH G2 

+.000" 
I.A2S" _.001" 

M - 1.660•  
+.001 •• 
-.000••

NOTE 1~ TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC WITH 

UNTAPPED SECTION OF CYLINDER WITHIN .002': 

NOTE 2~ PLUG SIDES 8 PIN SIDES MUST BE PARALLEL WITHIN .001" 

TAPPED FOR 1 3/4 -16 
AMERICAN STANDARD THREAD, 

FREE FIT CLASS 2~, 
.300 =.350"LONG 

CYLINDER 
NOTE 1~ 

PLUG 
NOTE 2~ 

92C5-8253 

MAY 3, 1954 TUIE dVK10N 
RA910 CgfgAT10N q AN[EIG, INREISpI, NEW IEEEEY 
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6448 

AVERAGE CONSTANT—CURRENT CHARACTERISTICS 

Ef=L3S VOLTS AC 
GRIO-N>e2 VOLTS=800 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

l
Ef=1.35 VOLTS AC 
GRID-NQ 2 VOLTS=1000 
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AVERAGE PLATE CHARACTERISTICS 
 s 

Eq=1.35 VOLTS AG  
GRID-N42 VOLTS=800 
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AVERAGE PLATE CHARACTERISTICS 

Ep=1.35 VOLTS AC 
GRID-N>'2 VOLTS=1000 
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6448 

AVERAGE CHARACTERISTICS 

Ef=1.35 VOLTS AC 
GRID-N~2 VOLTS=800 
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AVERAGE CHARACTERISTICS 
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6521 
MAGNETRON 
FORCED-AIR COOLED 

Fixed Frequency: 5400 t 20 Mc 

GENERAL DATA 

ss
~, 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  10 t 10$ ac or do volts 
Current  3.2   amp 
Starting current: The maximum instantaneous starting current 

must never exceed 12 amperes, even momentari ly. 

Minimum Cathode Heating Time 
Frequency 
Maximum Frequency Pull ing 

at VSWR of 1.5/1  
Maximum Frequency Change with 

Anode Temperature Change 
(After warmup) 

Mechanical: 

Dimensions and H -Heater 
Terminal Connections: 

~ ~ ~ 
K 
-Cathode 

See Dimensional Outline P -Anode 

N 

Connector IFbr heater terminal 

and heater-cathode to rminal l Uc i n i te' No. 1 15364 
with bu i l t-in ca-

pacitor, or equivalent 

Mounting Position  Any 
Air Flow: 
fo P{ns--An air stream should De tl i rectetl along the cool ing fins 
t Owa rd the Dody of the tube. The stream may De oDt aine0 from a rec-
tangular no ule about 9• z 1-1/2" located so that the plane through 
the 3' side i5 parallel with the plane of a cool ing fin and 5o that 
the nozzle is centered an the Dotly of the tube. Adequate flow 
should be grovi0ed 50 that the temperature 01 the anode block does hat 
exceed 150 C. 

fo Beater-Cathode fe nina{—Adequate flow should De provided to main-
tain the temperature of the heater-cathode terminal below 165°C. 

Weight (Approx.)   11-1/2 lbs 

5 minutes 
5400 t 20 Mc 

10 Mc 

0  15 Mc/°C 

PULSED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For D'uty Cycle o,f o.001 max. 

PEAK ANODE VOLTAGE   16 max. kv 

PEAK ANODE CURRENT   f16 max. amp 
10 min. amp 

PEAK POWER INPUTS  256 max. kw 

• 

Manufactured Oy Ucinite Division of United-Carr Fastener Corporation, 
N ewt onv ille 60, Massachusetts. 

For atmospheric pressures greater Loan YO centimeters of mercury at 
25oC. Operation at pressures lower than n0 centimeters of mercury 
(altitudes higher than 16000 feet) may result in arcover wi to con-
sequent damage to the tune. 

MAY 1, 1955 N~ ~~ TENTATIVE DATA 1 
RAalO CORFORATION OF AMEtIG, NARRISON, NEW JERSEY 



6521 
MAGNETRON 

AVERAGE POWER INPUT 0  256 max. k 
PULSE DURATION   2.2 max. µsec 
OPERATION TIME IN ANY 
100-MICROSECOND INTERVAL   5 max. µsec 

RATE OF RISE OF VOLTAGE PULSE  j120 max. kviµsec 
l SO min. kv/µsec 

ANODE BLOCK TEMPERATURE  150 max. °C 
HEATER-CATHODE TERMINAL TEMPERATURE. 165 max. °~,_, 
LOAD 'VOLTAGE STANDING-WAVE RATIO L 5 max. 

Typical Operation• with Load Voltage Standing-Wave 
Ratio Equal To or Less Than 1.05 

Nith Duty Cycle cf o. 0008 

Heater Voltage   See Operatiog Considerations 

Magnetic Field   Suppl ied by permanent magnet 
integral with tube 

Peak Anode Voltage (Approx.)   ]5 kv 
Peak Anode Current   13.5 amp 
Pulse Repetition Rate  400 cps 
Pulse Duration   2 µsec 
Maximum RF Bandwidth   1.5 Mc 
Peak Power Cut put  65 kw 

CNARACTERISTICS RANGE VALUES FDR EQUIPMENT DESIGN 
Note yin. Xax. 

Heater Current  1 2.8 3.6 amp 
Peak Anode VoltagA 2 14 16 kv 
Peak Power Output 2,3 75 - kw 
Pulses Missing From Total. 2,a - 0.25 ~ 

..: 

Note is Wi[h 10.0 volts ac on heater. 

No to 2: With peak anode current of 13.5 amperes, and heater voltage re-
Ouced to 9.1 volts. 

Note 3: With peak anode voltage of approximately 15 kilovolts, anode~,,-
Dlock temperature of approximately IOOoC. and maximum VSWR equal 
to or less than 1.05. 

Note 4: Pulses are considered to De missing iP the energy level at the 
operating frequency is.less-mot han 70 Der cent of the normal value 
at a VSWR of 1. 5, and with VSWR phase adjusted to produce maxi-
mum instability. 

OPERATING CONSIDERATIONS 
The waveguide outqut flange is designed for use with a 
standard I" x 2" rectangular waveguide such as that 
designated by RETMA as WR 18 ~, or that having the JAN 
designation RG-49/U, and mates with flanges such as 
Ai rt ron• No. 854626 or equivalent. 

• It is essential that the input circuit be designed so that if arcing 
occurs the energy per pulse del ivered to the tube cannot greatly exceec 
the normal energy per pulse. To satisfy this requirement, it ist,~,. 
recommended that pulse rs of the discharging-network type be usetl, 

~ Man of actu red Dy Ai rtron, Inc., Linden, N. J. 

~i/' a

MAY 1, 1955 
l~ 

~~ TENTATIVE DATA 1 
RADIO CORIORAYION OF AMftICA, NARRISgN, NEW JERSEY 



6521 

MAGNETRON 

As soon as the 6521 begins to osci l late, the heater voltage 

should De reduced to 9. 1 volts when it is operated under 

the typical operating conditions shown in the tabulated 

data. For other operating conditions, the heater voltage 

I EfI should be reduced depending on the average powe r~ 

input IPi I to the tube as fol lows: 

Pi (watts) Ef (voltsl 

up to 90 10.0 

90 to 130 9.9 

130 to 180 9.5 

180 to 220 9. 1 

220 to 256 8.9 

MAY 1, 1955 TUBE DIVISION TENTATIVE DATA 2 
RADIO CORIOAATION Of AMERICA, MA4RISON, NEW JERSEY 



4 MOUNTING BOSSES 
%q-20 THREAD 
3.~ MIN. DEPTH 

(NOTE 10) 

Si~~DIA 

3.000" 
1.010" I I/Z 

(NOTE I) 

~_ } 

x /32 ~ 3/64 
(NOTE 3) 
_~ 

I %4~ 
(NOTE I) 

I I/ t 3/64

211 6 
MAX. 

417/32 
MAX. 

FLANGE FOR 
ALTERNATE 
MOUNTING 

(NOTES 2 S 10) 

REFERENCE 
PLANE II  ~ 

P 5/64 
*3i :' 

6521 
MAGNETRON 

r.28i"1.005 ~DIA 
4 HOLES 

2.5005.010 w 

AXIS OF 
HEATER-CATHODE 

TERMINAL 

133z R 

L REFERENCE 
PLANE I 

I` - ~CL OF WAVEGUIDE 
~€ OUTPUT FLANGE 

SEE DETAIL A 

NOTE 5 

WAVEGUIDE 
OUTPUT FLANGE 

(NOTES 4 810) 

/ COOLING FIN 

~ OF WAVEGUIDE 
OUTPUT FLANGE 

I  
r „~ 

11332 

SEE 6`-2 ~2 } 1/ 16 DETAIL B ~ (NOTE 3)~
 5 t %16 

7~ MAX. 

2%g I -, 
MAX. * 32 

(NOTE 3) 

2 t /32 

-REFERENCE 
PLANE III 

92CL-8537 

`r~ 

~~.s' 

~~ 

~' 

~/ 

MAY 1, 1955 
4UBE DIVKION 

RADIO CORRORATION OF AMEIICA, HAi1150N, NEW IERSEY 

CE-8537A 



6521 
MAGNETRON 

DETAIL A 

1 ~" 
r — MAX. 

HEATER 
TERMINAL 

HEATER-
CATHODE. 
TERMINAL 

+  ~ f 1 ~8 TO 3 16 
.516" f56" ~ (NOTE 6) ~4 
MIN. MAX. MIN. 

(NOTE 7)(NOTE 7)-~~, R ;~.~ (NO}E 6) 

f  005"~~ ~ I I .16911 
OOS"OIO"(NOTE 8) 

.540"•..008 I I I .~  I •, I / Y/ 
.610"  ~! 4 64 

SEE NOT EE 9~ 

10-32 THREAD 
8-HOLES 

I 
1.394" .yam" 
1.002" 1.002•• 

-;— 1.872" 
2788" ±.003" 
+ 003" 

1.000"±.003" 

DETAIL B 

1.787" 
±.003" 

I •.008" 
H--.830" _.005" 

894"±.002" 

.872" ±.003" 

.436"±.002" 

I 
1.584" 
±.005" 

3.168" 
1.010" 

°" 1..~,. 
.500"±.002„

~I.084"±.005" 
2.168" 
±.OIO" —' 92CM- 8538 

Reference plane I is defined as that plane against which 
the waveguide output flange abuts. 

Reference plane II is defined as that plane perpendicular 

to reference plane I and touching the surface of the 
flange for alternate mounting. 

Reference plane III is defined as that plane perpendicular 

to reference plane I and passing through the exact centers 
of holes 'A' and 'B'. 

MAY 1, 1955 TUBE DIVISION CE-8538-85378 
RA010 COIEORAiION OE AMERIU, NARRI)ON, NEW IEREEY 



6521 

MAGNETRON 

NOTE I: The axis of the heater—cathode terminal wi l l be 
within the confines of a cyl inder whose radius is 3/64" 
and whose axis is perpendicular to reference plane i7 
at the specified location. 

NOTE 2: When resting on a smooth surface, this flange 
surface shal l have a flatness such that a 0.050" thick—
ness gauge I/8" wide shal l not enter between the two 
surfaces, and it shal l be perpendicular to reference 
plane I within f 20, 

NOTE 3: The tolerances include angular as wel l as lateral 
deviations. 

NOTE 4: With the waveguide output flange resting on a 
plane surface, a 0.005" thickness gauge I/B" wide shal l 

not enter between the two surfaces. 

NOTE 5: No part of the tube support fast en ed to the 
-flange for alternate mounting should extend within the 
surface of a cyl inder whose radius is 3/4" and whose 
axis is perpendicular to reference plane II at the 
specified location. 

MOTE 6t These dimensions define extremities of the 0.169" 
internal diameter of the cyl indrical heater terminal. 

NOTE 7: These dimensions define extremities of the 0.540" 
internal diameter of the cyl indrical heater—cathode 
terminal. 

NOTE 8: No part of the connector device for the heater 

and heater—cathode terminals should bear against the 
underside of this l ip. 

NOTE 9: The heater terminal and heater—cathode terminal 
are concentric within 0.010". 

NOTE 10: Connection to the anode may be made through the 
mounting bosses, the flange for alternate mounting, or 
the waveguide output flange. 

MAY 1, 1955 
TUBE DIVIS{OPi 

RADIO CORPORATION Of AMEPICA, NARRISON, NEW JERSEY 

CE-8537C 
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TYPICAL STABILIZATION CHARACTERISTICS 

ANODE VOLTS (APPROX.~ = 15000 
PEAK ANODE AMPERES=13.5 
PULSE DURATION:2 MICROSECONDS 
PULSE REPETITION RATE: 400 PPS 
CATHODE WARMUP TIMES MINUTES  
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OPERATING REGION 

FEET. 4, 1955 

RECOMMENDED 
`OPERATING REGION ~~ 
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VOLTAGE STANDING —WAVE RATIO 
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PERFORMANCE CHART 

OPERATING FREOUENCY~5400t20Mc 
PULSE DURATION 2MICROSEGONDS 
PULSE REPETITION RATE a00 PPS 
TUBE OPERATING INTO MATCHED LOAD  

10 

FEB. 8, 1955 

I 12 13 14 

PEAK ANODE AMPERES 

TUBE DIVISION 
RADIO CORlORA~I(HJ Of MIERIU, HARRISON, NEW 1ERSEY 
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6524 
TWIN BEAM POWER TUBE 

Useful at frequencies uy to quo Nc 

Unless Otherwise Specified, Vnlues are on a Per—Tube Basis 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 10% 
Current   1.25  

ac or do volts 
amp 

Transconductance~ ror do plate volts= 200, 
do grid—Xo.2 volts= 200, and do plate ma. = 50 4500 µmhOS 

Mu—Factor Grid No.2 to Grid No. 1• 
for do p{ate volts= 200, do grid—No.2 
volts= 200, and do plate ma.= 50   8.5 

Direct Interelectrode Capacitances:' 
Grid No.l to plate 0  11 max. µµf 
Grid No.l to cathode 8 grid No.3 & 

internal shield, grid No.2 (pins 
1 & 7), and heater   7 µµf 

Plate to cathode & grid No.3 6 in—
ternal shield, grid No.2 (pins 1 
& 7), and heater   3.4 µµf 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   3-9/16" 
Seated Length   3" t 1/8" 
Maximum Diameter   1-11/16" 
Bulb   See Dimensional Outline 
Bulb Terminals (Two)   See Dimensional Outline 
Weight (Approx.)   3 oz 
Base   Medium—Button Septar 7—Pin (JETEC No.E7-20) 

BOTTOM VIEW 
Pin 1 —Grid No.2 
Pin 2 —Grid No.l of PDz 

Unit No.2 
Pin 3 —Heater 
Pin 4 —Cathode, 

Grid No.3, 
Internal Shield 

Pin 5 —Heater 

+A 

Pul 
Pin 6 —Grid No.l of 

Unit No.i 
Pin 7 —Grid No.2 

PUl —Plate of 
Unit No.l 

PU2—Plate of 
Unit No.2 

PLANE OF ELECTRODES OF EACH UNIT IS 
PARALLEL TO PLANE THROUGH AXIS OF 

TUBE AND AA' 

.Bulb Temperature•(At hottest point)   210 max. °C 
~CO01 1 ng; Free circulation of air around the tube is required. In addi—

tion, some forced—air cooling will generally be required to pre—
vent exceeding Lhe speci fl eg maximum bu1D temDe rature. 

A Each unit. 

' With no external shield. 

f Intlicat es a change. 

6-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, NAIIISON, NEW !E lSEY 
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TWIN BEAM POWER TUBE 

AF POWER AMPLIFIER ~ MODULATOR — Class AB2t 

CCS° ICAS00

Maximum Rating8R Absolute Values: 

DC PLATE VOLTAGE 500 max. 600 max. volts 
DC GRID-No.2 (SCREEN)~VOLTAGE~ 300 max. 300 max. volts 
DC GRID-No.2 SUPPLY VOLTAGE 400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT" 150 max. 150 max. ma 
MAX.-SIGNAL PLATE INPUT". 70 max. 85 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT" . 3 max. 3 max. watts 
PLATE DISSIPATION"   20 max. 25 max. watts 
PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect 

to cathode 135 max. 135 max. volts 
Heater positive with respect 

to cathode   135 max. 135 max. volts 

Typical CCS Operation: 

DC Plate Voltage   400 500 volts 
DC Grid-No.2 Voltage•   200 200 volts 
DC Grid-No.l (Control-

Grid) Voltage: 
From }ized-bias source -23 -26 volts 

Peak AF Grid-No.l-to-Grid-
No.i Voltage   72 70 volts 

DC Plate Current: 
Zero-signal value   25 20 ma 
Max.-signal value   145 116 ma 

DC Grid-No.2 Current: 
Zero-signal value   0.1 0.1 ma 
Max.-signal value   10 10 ma 

DC Grid-No.l Current: 
Max.-signal value   2.4 2.6 ma 

Effective Load Resistance 
(Plate to plate)   7100 11100 ohms 

Max.-Signal Driving Power 
(Approx.)~   0.1 0.1 watt 

Max.-Signal Power Output 
(Approx.)   39 40 watts 

Typical ICAS Operation: 

DC Plate Voltage   500 600 volts 
DC Grid-No.2 Voltage'•   200 200 volts 
OC Grid-No.l (Control-

Grid) Voltage: 
From }ized-bias source -25 -26 volts 

f Sub stri pt 2 indicates that grid—No.i current flows during some part of 
,~x the Input cycle. 

Averaged over any audio—frequency Cycle of sine—wave form. 

0 0o u ~; See next page. 

6-56 nnE wwsiON 
RADIO CORRORAilp1 OF AMERICA, W1lRISpI, NFW JERRET 
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TWIN BEAM POWER TUBE 

Typical ICAS Operation (Cont'd): 

A 

Peak AF Grid-No.l-to-Grid-
No.l Voltage  76 76 volts 

DC Plate Current: 
Zero-signal value  25 21 ma 
Max.-Signal value  145 135 ma 

DC Grid-No.2 Current: 
Zero-signal value  0.1 0.1 ma 
Max.-signal value  10 13 ma 

CC Grid-No.i Current: 
Max.-signal value  2.9 3.3 ma 

Effective Load Resistance 
(Plate to plate)  8900 11400 ohms 

Max,-Signal Driving Power 
(Approx.)~  0.1 0.1 watt 

Max.-Signal Power Output 
(Approx.) 50 57 watts 

Maximum Circuit Values (CCS or ICAS): 
Grid-No.l-Circuit Resistance: 

With fixed bias  30000 max. ohms 
With cathode bias  Not recommended 

PLATE-MODULATED PUSii-PULL RF POWER AMP. —Class C Telephony 

Carrier conditions ~4er tube for use with a ENsx. +[odula lion factor of 1.0 

CCS° ICASoo 

Maximum Ratings, Absolute Values.: 

For max. plate voltage end mex. plate input above 100 Mc, 
see Aeting Chart I 

DC PLATE VOLTAGE 400 max. 500 max. volts 
DC GRID-No.2 (SCREEN)~VOLTAGE~ 300 max. 300 max. volts 
DC GRID-No.2 SUPPLY VOLTAGE 400 max. 400 max. volts 
DC GRID-No.l (CONTROL-GRID) 

VOLTAGE -200 max. -200 max. volts 
DC PLATE CURRENT   125 max. 125 max. ma 
DC GRID-No.l CURRENT   4 max. 4 max. ma 
PLATE INPUT   45 max. 55 max. watts 
GRID-No.2 INPUT   2 max. 2 max. watts 

PLATE DISSIPATION   13.5 max. 16.7 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect 
to cathode   135 max. 135 max. volts 

Heater positive with respect, 
to cathode   135 max. 135 max. volts 

~ Preferably obtained from a separate source or from the Plate-voltage su4 plY 
with a voltage divider. 

Driver stage should De capable of supplying the specified driv inD power at low 
distortion to the No.1 g[Ids of the AB2 stagqe. To minimize dist oftl on, the ef—
fective resist ante per grld—No.i circuit of tFe ABZ stage 5hou10 be held at a law 
value. For this purpose, the use of transformer coupling is reconmendetl. In no 
case, however, Should the total tic grid—No. i—Circuit resi st ante exceed j0000 ohms. 

0 00: See next page. 

AUG. 16, 1954 NaE p~y~pN TENTATIVE DATA 2 
[ADIO CO[IORATION Of AMERIG, NAR[ISOII, NEW 1El$EY 



6524 
TWIN BEAM POWER TUBE 

ccs° rcas°° 
Typical Operation up to 100 Mc: 

DC Plate Voltage   400 500 volts 
DC Grid-No.2 Voltage (Approx.)+ 200 200 volts 
From an adjustable series -e-
sistor having max. value of 45000 45000x ohms 

DC Grid-No.l Voltage*  mil ~1 volts 
From combination emgloytng 

grid resistor of   6200 6200 ohms 
with fixed bias of -45 -45 volts 

DC Plate Current   100 100 ma 
DC Grid-No.2 Current (Approx.) 7 7 ma 
DC Grid-No.l Current (Approx.) 2.5 2.5 ma 
Driving Power (Approx  )   0.2 0.2 watt 
Power Output (Approx.)t. 31 40 watts 

Typical Operation at 462 Mc: 

DC Plate Voltage   300 300 volts 
DC Grid-No.2 Voltage (Approx.)1 200 240 volts 

From an adjustable series re-
sistor having max. value of 45000 25000 ohms 

DC Grid-No.l Voltage*  -fi0 -60 volts 
From combination emgloyinq 
grid resistor of   15000 15000 ohms 
with fixed bias of -45 -45 volts 

DC Plate Current   75 95 ma 
DC Grid-No.2 Current (Approx.) 4 5.5 ma 
DC Grid-No.l Current (Approx.) 1 1 ma 
Driver Power Output (Approx.). 7 7 watts 
Useful Power Output(Approx.) " 9 12 watts 

Naximum Circuit Values: 

Grid-No.l-Circuit Resistance$ 30000 maz. 30000 max. ohms 

PUSH-PULL RF POWER AMP. i OSCILLATOR--Class C Telegraphy 
and 

PUSH-PUL'L RF POWER AMPLIFIER--Class C FN Telephony 

CCS° ICAS00
M8XimUm Ratings, Absolute Values: 

For mex. plate voltage and max. plate input above 100 Mc, 
aee Hating Chert II 

DC PLATE VOLTAGE   500 max. 600 max. 
DC GRID-No.2 (SCREEN) VOLTAGE  300 max. 300 max. 

volts 
volts 

ODtainetl prefe raDly from aseoa rate source modulated al ong with the plate supply, 
or from the mod ulatetl plate Supply through a series resistor. It i5 
recoirene ntle0 that this resist rDe adj pst able to permit obtaining the Oe—
s i red ope rat i ng plate current after initial tuning adl ustment s are completed. 

* Obtained Prom a combination of grid—No.i resistor with either fixed supply 
or cat ho0e resistor, the tombinat ion of grid—No.i resi stor antl fixed supply 
has the adv ant age of not only protecting the tube from damage tnrougD loss 
of exc itation but also of minimizing distortion by Dias—supply compensation. 

0 0o X ~ M ~ q See next page. 
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TWIN BEAM POWER TUBE 

A 

CCS° ICAS00

DC GRID-No.2 SUPPLY VOLTAGE 400 max. 400 max. volts 

DC GRID-No.l (CONTROL-GRID) 
VOLTAGE -200 max. -200 max. volts 

DC PLATE CURRENT  150 max. 150 max. ma 

DC GRID-No.1 CURRENT  4 max. 4 max. ma 

PLATE INPUT  70 max. 85 max. watts 
GRID-No.2 INPUT  3 max. 3 max. watts 
PLATE DISSIPATION  20 max. 25 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode  135 max. 135 max. volts 
Heater positive with respect 

to cathode  135 max. 135 max. volts 

Typical Operation up to 100 Mc: 

DC Plate Voltage  500 600 volts 
DC Grid-No.2 Voltage (Approx.)•. 200 200 volts 

From an adjustable series re-
sistor having max. value of 40000K 40000K ohms 

DC Grid-No.l Voltage• -44 -44 volts 
From grid resistor of 12000 12000 ohms 
From cathode resistor of 330 330 ohms 

DC Plate Current  120 120 ma 
DC Grid-No.2 Current (Approx.) 8 S ma 
DC Grid-No.l Current (Approx.) 3.7 3.7 ma 
Driving Power (Approx.} 0.2 0.2 watt 
Power Output (Approx.)~ 46 56 watts 

Typical Operation as Amplifier at 462 Nc:~ 

DC Plate Voltage  300 300 volts 
DC Grid-No.2 Voltage (Approx.)®. 200 250 volts 
From an adjustable series re-

sistor having max. value of 60000 20000 ohms 

DC Grid-No.l Voltage•  —31 —38 volts 
From grid resistor of 12000 12000 ohms 

From cathode resistor of 240 240 ohms 

DC Plate Current  120 150 ma 
DC Grid-No.2 Current (Approx.) 3 6 ma 
DC Grid-No.l Current (Approx.) 2.6 g.2 'ma 

!~ 

AL 100 Mc, useful Dower output measured a[ load of output circuit is 
approximately 29 watts CCS and 36 watts ICAS. 

Key—down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive Deak of the 
audio—frequency envelope does not exceed 1355 of the carrier conditions. 

Connected to a u0o—volt tap on suitable voltage divider across the 
plate—supply voltage. 

M At 100 Mc, useful power output measured at load of output circuit is 
approximately u9 watts CCS and 52 watts fCAS. 

~ Typical operation as an oscillator at Y62 Mc is the same as that shown 
for amplifier service except that the useful power output measured at 
load of output circuit is approximately 9 watts CCS and ij watts ICAS• 

0 00 $ M ®m: See next page. 
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TWIN BEAM POWER TUBE 

ccs° rcas°° 
Driver Power Output (Approx.). 7 7 watts 
Useful Power Output (Approx.)~~. 16 20 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance$. 30000 30000 max. ohms 

FREQUENCY TRIPLER — Clasa C 

CCS° ICAS00

Maximum Ratings, absolute Values: 

For max. plate voltage and max. plate input above 100 Mc, 

see Rating Chart III 

DC PLATE VOLTAGE   400 max. 400 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE 300 max. 300 max, volts 
DC GRID-No.2 SUPPLY VOLTAGE 400 max. 400 max. volts 
DC GRID-No.l (CONTROL~RID) 

VOLTAGE -200 max. -200 max. volts 
DC PLATE CURRENT   100 max. 115 max. ma 
DC GRID-No.l CURRENT   4 max. 4 max. ma 
PLATE INPUT   36 max. 45 max. watts 
GRID-No.2 INPUT   3 max. 3 max. watts 
PLATE DISSIPATION   20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode   135 max. 135 max. volts 
Heater positive with respect 

to cathode   135 max. 135 max. volts 

Typical Operation as Tripler to 462 Mc: 

DC Plate Voltage   300 300 volts 
DC Grid-No.2 Voltage (Appl•ox.l®  220 250 volts 
From an adjustable series re-

istor having max. valve a} 30000 20000 ohms 

DC Grid-No.l Voltage  -148 -148 volts 
From grid resistor of 51000 51000 ohms 

DC Plate Current 90 110 ma 
DC Grid-No.2 Current (Approx.) 5 6.5 ma 
DC Grid-No.l Current (Approx.) 2.9 2.9 ~ ma 

$ When grid No.i is driven positive, the total do grid—No.l—circuit re—
sistance should not exceed the specified value oP 30000 ohms. If this 
value is insuffici ant to provide adequate Dias, the additional required 
bias must be supplied Dy a cathode resistor or Pized supply. 

~ Obtained yreferaDly from a separate source, or from the plate—supply 
voltage with a Voltage divider, Or Lh rough a series resi 5to r. A series 
grid—N o.? resistor should be used only wh art the 6524 is used in a cir—
cuit which is not keyed. ft is recommended that tDis resistor be ad—
justable to permit obtaining the desired operating plate current after 
i nrti at tuning adjustments are completed. Grid—No.2 voltage must not 
exceed 400 volts under key—up conditions. 

~ Obtained from fixed sub P1 Y, Dy grid—N o.1 resistor, by cathode resistor, 
Or Dy combination method 5. 

0 0o N: See next page. 
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AM POWER TUBE 

ccs° rcas°° 
Driver Power Output (Approx.) 4 4 watts 
Useful Power Output (Approx.)'~. 7 8.5 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance$$ 60000 max. 60000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current  
Mu-Factor, Grid No.2 to 

Grid No.1 (Each Unit) 
Direct Interelectrode 

Note 

1 

1,2 

Nin. 

1.175 

7 

Max. 

1.325 

10 

amp 

Capacitances (Each Unit): 
Grid No.1 to plate 3 - 0.11 µµf 
Grid No.l to cathode a 

grid No.3 & internal 
shield, grid No.2 (pins 
1 & 7), and heater . 3 5.a 8.z µµf 

Plate to cathode & grid s
No.3 & internal shield, 
grid No.2 (pins 1 & 7), 
and heater  3 2.6 4.2 µµf 

x ote 1: with 6.j volts ac on heater. 

Note 2: With do plate voltage of 200 volts, do grid—No.2 voltage of 200 
volts, and do plate current of 50 ma. 

Note j: With no external Shield. 

° continuous commercial service. 
0o Intermittent Commercial and Amateur Service. 
~ This value of useful power is measured at load of output circuit. 

$$ When grid No.l i5 driven positive, Lhe total do grid—N o. l—Circuit re—
sistance should not exceed the Specified value of 60000 ohms. If Lnis 
value is insufficient to provide adequate bias, the additional required 
bias must be supplied oy a cathode resistor or fined supply. 

OPERATING CONSIDERATIONS 
Shielding ofi the 6524 in rf service is required for stable 
operation. A convenient method of shielding is to mount 

the socket approximately 5/8" beneath a hole in the chassis 

plate so that when the 6524 is inserted in the socket, the 
internal shield (see Dimensional Outline) of the tube wi l l 

be close to the edge of the hole and in the same plane as 

the chassis plate. This arrangement provides an effective 
shield to isolate the grid-No. l circuits from the plate 

circuits. 

~InO icates a change. 

6-56 NBE DNISION 
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6524 
RATING CHART I 
CLA55 G TELEPHONY 

100 200 300 
FREQUENCY - MC 

400 500 

TUBE DIVIAON 
tM10 COAWtATION Of ~MEt1G. NAtRI$ON, NEW 1FISEY 

92CM-8347 



6524 
RATING CHART II

CLASS C TELEGRAPHY 
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RATING CHART III 
CLA55 G TRIPLER 
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6524 
TWIN BEAM POWER TUBE 

.058" 
+,002 x 

DIP -,006 ' 

3~8 * 
I~6~ 

PU2

11116 MAX. 

INTERNAL 
SHIELD. 

5~8'± I/8 

MEDIUM-BUTTON 
SEPTAR 7-PIN BASS II

JETEC N'E7-20 'L 7 

T~16 ~ 116 

5/16 MIN, 

,125~~3,003 ~ 
51° DIA, 

51°
1 •• 

NOTE I 

INDEX BOSS 

92CM-8345R2 

SEE NOTE 2 

Ƈ 1~8" 

2 I~Z' 3 916 
I MAX, 

`- 

I

~8 

T -

000~~MIN. , 
-(NOTE 3) 

3i8 DIA, MAX, 

51' 

51°

+.002~~ 
.058' _ 006~~ 
DIA, 6-PINS 

BOTTOM VIEW 

THE REFERENCE AXIS YY' IS DEFINED AS THE AXIS 
OF THE BASE-PIN GAUGE DESCRIBED IN NOTE I. 

For Notes, see next page. 

6-56 TUBE DIVKION 
¢ADIO CORPORATION OF AMERICA, NARRISON, NEW IEASEY 
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-TWIN BEAM POWER TUBE 

NOTE I: ANGULAR VARIATIONS BETWEEN PINS AND VARIATION IN 
PIN—CIRCLE DIAMETER ARE HELD TO TOLERANCES SUCH THAT PINS 
WILL ENTER TO A DISTANCE OF 0.375" A FLAT—PLATE BASE—PIN 
GAUGE HAVING SIX HOLES 0.0800" t 0.0005" AND ONE HOLE 
0.1450" t 0.0005" ARRANGED ON A 1.0000" t 0.0005" CIRCLE 
AT SPECIFIED ANGLES WITH TOL FRANCE OF t 5' FOR EACH ANGLE. 
GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" t 0.010" CON—
CENTRIC WITH PIN CIRCLE WHOSE CENTER IS ON THE AXIS YY'. 

NOTE 2: THE PLATE LEADS WILL ENTER A FLAT—PLATE PLATE—LEAD 
GAUGE HAVING MINIMUM THICKNESS OF 0.375" AND HAVING TWO 
HOLES 0. 1200" t 0.0005" WHOSE CENTERS ARE LOCATED AT A 
DISTANCE OF 0.343" t 0.001" FROM THE AXIS YY' AND WHOSE-
AXES ARE PARALLEL TO YY'. THE PLANE THROUGH THESE AXES 
WILL BE 90° t 5' FROM THE PLANE THROUGH YY' AND PIN No.4. 

NOTE 3: EXHAUST TIP WILL NOTEXTEND BEYOND THE PLANE WHICH_ 
PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

6-56 TUBE DIVISION 
A A010 CORPORATION OF AMERICA, HAR RISON, NEW JERSEY 

CE-8345R26 
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AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 
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CHARACTERISTICS CURVES 

AVERAGE CHARACTERISTICS 
FOR EACH UNIT 
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6524 
CHARACTERISTICS CURVES 

AVERAGE CHARACTERISTICS 
FOR EACH UNIT 
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CHARACTERISTICS CURVES 

AVERAGE CHARACTERISTICS 
FOR EACH UNIT 
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6562/5794A 

Fixed-Tuned Oscillator Triode 
PENCIL TYPE WITN INTEGRAL RESONATORS 

For Radiosonde Service at 1680 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range (AC or DC) 5  2 to 6.6° volts 
Current at heater volts = 6.0   0.160 amp 

Frequency (Approx.)   1680 Mc 
Frequency Adjustment Range  t12b Mc 
RF Coaxial Output Terminal: 
Characteristic impedance (Approx.). 50 ohms 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 

Resonators (Two)  Integral Part of Tube 
Terminal Connections (See Dimensional Outline): 

P 

H -Heater IN LOOP 
L 

~ Gov G -Grid 
COUPLING RESONATORS 

K -Cathode ~ ~~~ P - Plate 

K,H H 

FIXED-TUNED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum values: 

DC PLATE VOLTAGE  120 max. volts 
DC PLATE CURRENT  34 max. ma 

8 max. ma 
4 max. watts 

3.6 max. watts 
-55 to +75 °C 

DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION  
AMBIENT-TEMPERATURE RANGE 

Operating Frequency Drift: 
Maximum Frequency Drift: 

For heater voltage range of 5.2 to 6.6 
volts, plate voltage range of 95 to 1 17 
volts, and ambient-temperature range 
of +22° to —40° C   +4 t0 -1 MC 

a This range of neater voltage is far ratlios on de applications in which 
the heater is supplies from batlerles and in which the equi pm enl 
design requirements of minimum size, light weight, antl high efficiency 
are the primary consitlerations even though the average life expectancy 
of the 6562/5794A in SU ch Service is only a few hours. 

b As supplietl, tubes are asj ustes to 1680 t n megacycles. 

~ RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA I 
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6562/5794A 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Av. Max. 

Heater Current  1 0.135 0.148 0.157 amp 
Power Output 2  4 — 600 — mw 
Power Output 3  4 300 — — mw 

Note 1: Wl to 5.2 volts ac on heater. 

Note 2: Ml th ec heater voltage of 6.6 volts, tic plate voltage of 117 
volts, frequency of 1680 Mc, and grltl resistor having resistance 
value within the range' of 1300 to 2400 ohms, such that the do 
plate current will not exceed 3>1 milliamperes. The value used 
f or any indi vltlual tube is stampetl on the tube and Is one of the 
f ollowing standard values: 1300, 1500. 1800, 2200, or 2400 ohms. 

Note 3: With ac heater voltage oP 5.2 volts, tic plate voltage of 95 
volts, frequency of 1680 Mc, and grid-resistor value specified 
I n~Note 2 above. When this value of reslstan ce is used, the tic 
plate current w111 not exceed 34 ml lliamperes under the speclf letl 
o paroling contlltlons. 

Nate 4: MeasU retl with a coaxial-type load having en Impetlance of epprox-
Imately 50 ohms and adjusted for amaximum voltage standing wave 
ratio of 1.1. 

OPERATING CONSIDERATIONS 

The flexible heater leads of the 6562/5794A are usual ly 
soldered to the circuit elements. Soldering of these con-
nections should not be made closer than 3/4" from the end of 
the tube (excluding cathode tab). If this precaution is not 
fol lowed, the heat of the soldering operation may crack the 
glass seals of the leads and damage the tube. Under no 
circumstances should any of the electrodes be soldered to the 
circuit elements. Connections to the elect rodes should be 
made by spring contact only. 

The 6562/5794A should be supported by a suitable clamp 
around the metal shel l either above or below the frequency-
adjustment screw. It is essential, however, that the pressure 
exerted on the shel l by the clamp be held to a minimum because 
excessive pressure can distort the resonators and result in a 
change of frequency. 

The plate connection should have a flexible lead which 
wi l l accommodate variations in the relative position of the 
plate terminal in individual tubes. 

The 6562/5794A may be mechanical ly tuned by adjustment of 
the frequency-adjustment screw located on the metal shel l of 
the tube. A clockwise rotation of the frequency-adjustment 
screw wi l l decrease the frequency, whi le acounter-clockwise 
rotation wi l l increase the frequency. The range of adjustment 
provided by the screw is f 12 Mc. 

V 

~. 

`/ 

`~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. 1. 



6562/5794A 

~'1 

~\ 

GRID TERMINAL 
0.965"3 0.015 DIA, 

0.980" 

0.275 ~~ MAX. 

30.005 

c i° ~`\` 
FREQUENCY _~c~°' 
ADJUSTMENT RF COAXIAL 

SCREW ~ OUTPUT TERMINAL 
0.04030.001~~ / 0.151"30.003"DIA. DIA. 

0.283 3 0.062 

1.730 
MAX. 

/ PLATE TERMINAL 
0.305"3 0.010"DIA. 

1~~ 

1.585 -. ...,J%%/ 
MAX. 

0.797 
'-0.010 0.270 MAX. 

r r ~ — 1 0.200 MIN. 

0.400 0.040 ,i0"—O.I50"  ~ 

MAX. MAX. ~ - _CATHODE TERMINAL 
~~ }  _ —~ 0.305 30.010" DIA. 

0.500" ~—~ I ~ O.OBO"MAX. 
L500"— MAX. I ~ UNTINNED LENGTH 
1.750" ~ i 2 HEATER LEADS 

0.010" x 0.100"~ 
B 

0.020 "+ 0.002' — 0.001' DIA. 

~~ 1+0.115"t 0.040" 

4 
0.325 

_~ 02} ~~MIN. MtN. 

LD.250 
MAX. 

~* 

~~ 

1.016 
30.188 

92CM-8747RI 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 2 

5-62 





€s" 
6806 

BEAM POWER TUBE 
COAXIAL-ELECTRODE STRUCTURE WATER-COOLED ELECTRODES 
CERAMIC-METAL SEALS INTEGRAL WATER DUCTS 
LOW DRIVE REQUIREMENTS 28-KW TV OUTPUT AT 550 Mc 

For use at frequencies from 225 to i000 Nc 

GENERAL DATA 

Electrical: 

Filament, 2-Section Multistrand 
Thoriated Tungsten: 

Voltage* per section (AC or DC). . 
1.25 min.° volts 
1.35 typical volts 
1.50 max. volts 

Current per section at 1.35 volts. 1000 amp 
Starting current per section Must never exceed 1200 

amperes, even momentarily 
Cold resistance per section  0.00025 ohm 
Minimum heating time   30 sec 

Mu-Factor, Grid No.2 to Grid No.l 
(Approx.) forplatevolts=9300, 
grid-No.2 volts = 950, and plate 
amperes = 4  3   8 

Direct Interelectrode Capacitances: 
Grid No.l to plate   0.1 max. µµf 
Grid No.l to filament and grid No. 2  365 µµf 
Plate to filament and grid No. 2. 30 µµf 

Internal Bypass Capacitors between 
Grid No.2 and Cathode 
(Approx., total)   18000 µµf 

Mechanical: 

operating Position   Tube axis vertical, with 
plate terminal either up or down 

7  59" + 0.38" - 0.50" 
11  38" 

  28 lbs 

Overall Length 
Maximum Diameter 
Weight (Approx.) 
Terminal Connections (See Dimensional Outline): 

F1 - Fil. Sect. No.i 
& Water Conn. 

F2 - Fil. Sect. No.2 
~ Water Conn. 

G1 - RF Grid-No.1 
Term. Contact 
Surface °I 

G1w - DC Grid-No.l & ~ _ 
Water Conn. °~w 

~f~ ri G2 -DC Grid-No.2 & wR ~~~i 
Water Conn, rz rM v~ 

KR - RF Cath. Term. 
Contact Surface 
For RF Circuit 
Returns 

FM -Common Point of 
Fil. Sections 
for DC Cir-
cuit Returns, 
Ground, 
~ Water Conn. 

~z P-RF Plate Term. 
Contact Surface 

PW -DC Plate & 
Ka Water Conn. 

o ,'F: See next page. ♦Indicates a change. 

2-59 ELECTRON TUBE DIVISION 
RADIO CORIORAYION Of AMERI U, NARRISON, NEW JERSEY 

DATA 1 



6806 
BEAM POWER TUBE 

Air Cool ing: 
Forced—air cool ing of the ceramic bushing at the grid—No. l 
seal and at the plate seal may be required in order to l imit 

the temperature of the ceramic bushing at either seal to the 

specified maximum value of 150° C. Under such conditions, 
provision should be made for blowing air at the ceramic 
bushings through suitable openings in the coaxial—cyl inder 
cavity circuit. 

Water Cool ing: 
Water cool ing of the fi lament—section blocks, rf cathode 
terminals, grid—No. l block, grid—No.2 block, and plate is 

required. The water flow must start before appl ication of 

any voltages and preferably should continue for several 
seconds after removal of al l voltages. Interlocking of the 
water flow through each of the cooled elements with al l 
power suppl ies is recommend ed to prevent tube damage in case 
of fai lure of adequate water flow. 

Water Flow: 

Through filament—section—
No.l block 

Through filament—sect ion—
No.2 block 

Through filament—common—
point connection. . 

Through grid—No.l block 
Through grid—No.2 block 
Through plate in direc—

tion shown on 
Dimensional Outline: 
For plate dissipation 

up to 16 kw  

For plate dissipation 
of 20 kw 

For plate dissipation 
of 32 kw 

Gauge Pressure at Any Inlet 
Except Plate Inlet  70 max. psi 

Gauge Pressure at Plate Inlet   100 max. psi 
Ceramic—Bushing Temperature   150 max. °C 
Gutlet—water Temperature (Any outlet)   70 max. oC 
Min. Plate—Water—Column Resistance. 4 megohms per kv of 

do plate voltage 
at 25o C 

TytSical 
Flom 

o,'t , ~: See next page. 

Absolute 
Nin. 
Flow 

gqm gbm 

0.5 1.2 

0.5 1.2 

0.5 1.2 
0.5 1.2 
0.5 1.2 

12 14 

14 16 

20 22 

Pressure 
Differentia[ 
for TyrSical 

FIoW 
ysi 

17 max. 

17 max. 

11 max. 
9 max. 
17 max. 

f25 ay. 
131 max. 

j32 ay. 
l40 max. 

I60 ay. 
175 max. 

V 

V 

J 
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6806 

BEAM POWER TUBE 

LINEAR RF POWER AMPLIFIER 
Class AB Single-Sideband Suppressed-Carrier Service 

Crest o} modulation conditions 

Naximum CCS' Ratings, Absolute values:§ 

ass to i000 Mc 

DC PLATE VOLTAGE  9000 max. volts 

DC PLATE-SUPPLY VOLTAGE 10000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 1250 max. volts 
DC GRID-No.2 SUPPLY VOLTAGE 1350 max. volts 
MAX.-SIGNAL DC PLATE CURRENT. 7 max. amp 
MAX.-SIGNAL PLATE INPUT   60000 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT 750 max. watts 
PLATE DISSIPATION   35000 max. watts 

Typical CCS Operation: 

At 5go Mc®

DC Plate Voltage 
DC Grid-No.2 Voltage  
DC Grid-No.l (Control-grid) 
Voltage   -115 volts 

Zero-Signal DC Plate Current. 2.5 amp 
Max.-Signal DC Plate Current. 6 amp 
Zero-Signal DC Grid-No.2 

Current (Approx.)   0.15 amp 
Max.-Signal DC Grid-No.2 

Current (Approx.)  
Max.-Signal DC Grid-No.l 

Current (Approx.)   0 amp 
Max.-Signal Driver Power 
Output (Approx.)~'   90 watts 

Output-Circuit Efficiency 
(Approx.)   90 % 

Max.-Signal Useful Power 
Output (Approx  )   15000" watts 

8000 volts 
1200 volts 

0.35 amp 

RF POWER AMPLIFIER — Class B Television Service 

Synchronizing-level conditions yer tube 
unless otherwise indicated 

Maximum CCS' Ratings, Absolute Values: 

sag to i000 Mc 

DC PLATE VOLTAGE  9000 max. volts 
DC PLATE-SUPPLY VOLTAGE 10000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 1100 max. volts 
DC GRID-No.2-SUPPLY VOLTAGE 1200 max. volts 
DC PLATE CURRENT  8.25 max. amp 
DC GRID-No.l (CONTROL-ARID) 
CURRENT   0.5 max. amp 

o *,$, ~,§, ®, ~,;, ~: See next page. f Indicates a change. 

2-59 ELECTRON TUBE DIVISION 
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6806 

BEAM POWER TUBE 

PLATE INPUT  
GRID-No.2 INPUT (For black 

picture)"  
PLATE DISSIPATION (For black 

picture)*  

aag to z000 Nc 
70000 max. 

750 max. 

36000 max. 

watts 

watts 

watts 

Typical CCS Operation: At ggo Nc• At 80o Nc 

Bandwidth• o} ry ry Nc 

DC Plate Voltage 8500 8000 volts 
DC Grid-No.2 Voltage. 1000 1000 volts 
DC Grid-No.1 Voltage. -140 -140 volts 
Peak RF Grid-No.l Voltage: 
Synchronizing level 180 180 volts 
Blanking level 140 140 volts 

DC Plate Current: 
Synchronizing level 8 7.8 amp 
Blanking level 5.8 5.6 amp 

DC Grid-No.2 Current 
(Approx.): 
Synchronizing level 0.75 0.75 amp 
Blanking level 0.55 0.55 amp 

DC Grid-No.l Current 
(Approx.): 
Synchronizing level 0.4 0.35 amp 
Blanking level  0.15 0.13 amp 

Driver Power Output 

Synchronizing level 800 1000~~ watts 
Blanking level  450 550 watts 

Output-Circuit Efficiency 
(Appro'~t.)  90 85 ~ 

Useful Power Output 

Synchronizing level 28000" 19000'• watts 
Blanking level  17000" 11500" watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions ber tube for use with a maximum 
modulation factor o} z unless otherwise indicated 

Maximum CCS' Ratings, Absolute Values:§ 

aag to z000 Nc 

DC PLATE VOLTAGE. 5500 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 1000 max. volts 
PEAK GRID-No.2 VOLTAGE (DC imax. 
modulation swing)   1350 max. volts 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE   -250 max. volts 

o,*,~, •, ~,®, +, ~', N ,*, ~, #, ##: See next page. +-Ino icates a change. 
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6806 

BEAM POWER TUBE 

DC PLATE CURRENT 
DC GRID-No.l CURRENT 
PLATE INPUT  
GRID-N o.2 INPUT  
PLATE DISSIPATION  

Typical CCS Operation:•` 

aag to i000 Mc 

4.5 max. amp 
1 max, amp 

25000 max. watts 
500 max. watts 

17000 max. watts 

At qoo Xc 

DC Plate Voltage  5000 volts 
DC Grid-No.2 Voltages   800 volts 
DC Grid-No.l Voltage  -180 volts 
Peak RF Grid-No.1 Voltage   210 volts 
DC Plate Current  4.25 amp 
DC Grid-No.2 Current (Approx.). 0.4 amp 
DC Grid-No.1 Current (Approx.j, 0.1 amp 
Driver Power Output (Approx.) 300 watts 
Output-Circuit Efficiency 

Useful Power Output (Approx.) 10000~  watts 

RF POMER AMPLIFIER — Class C Telegraphy-' 

and 
RF POMER AMPLIFIER — Class C FM Telephony 

11a%imum CCS' Ratings, A6soiute Values:§ 

aag to i000 Nc 

DC PLATE VOLTAGE  9000 max. volts 
DC PLATE-SUPPLY VOLTAGE 10000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 1100 max. volts 
DC GRID-No.2 SUPPLY VOLTAGE 1200 max. volts 
DC GRID-No.l (CONTROL-GRID) 
VOLTAGE   -250 max. volts 

DC PLATE CURRENT  7 max. amp 
DC GRID-No.l CURRENT  0.5 max. amp 
PLATE INPUT   60000 max. watts 
GRID-No.2 INPUT   750 max. watts 
PLATE DISSIPATION   35000 max. watts 

Typical CCS Operation: 
At qoo Nc At qoo Nc 

DC Plate Voltage  8500 7500 volts 
DC Grid-No.2 Voltaget 1000 1000 volts 
DC Grid-No.l Voltagett. -175 -175 volts 
Peak RF Grid-No.1 Voltage 215 235 volts 
DC Plate Current  6.75 6.8 amp 
DC Grid-No.2 Current 
(Approx.)  0.5 0.55 amp 

~-Indicates a change. 

o t ~ ~ § ® ~,~ w . ~ N #M u 4i o t, tt: See next Dage. 
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6806 
BEAM POWER TUBE 

DC Grid—No.l Current 
At qoo Nc At qoo Xc 

(Approx  f 0.2 0.25 amp 
Driver PoweC_Output 
(APProx.) 300 750 watts 

Output—Circuit Efficiency 
(Approx  ) 90 80 % 

Useful Power Output 
(Approx  ) 25000~~ 13500~~ watts 

0 

• 

t obtained Pref eraDty from a separate source or from the plate-supply 
voltage with avolCage divider, or through a series resistor. A series 
yr id-No.2 re5i5tor Should not De used if the 6806 or a preceding Stage 
Is keyed. In this case, Ina regulat ion of the Source shoultl De 
s ufPiclent to prevent the gri0-No.2 voltage from ri5in9 aD ova 1200 
volts antler key-up conditions; and adtlitional fixed gritl-No.1 Dias 

tt 
must be provided to l imit the plate current. 
Obtained from fixed supPlY, Oy grid-No.1 resistor, Dy cathode resistor, 
or Dy comDinat ion methods. 

To avoid antl ue thermal stresses in the filament, it is essential that 
the filament voltage be raised gradually to operating value in not 
less than 30 seconds. When the filament voltage is removed, it 
should be reduced gradually from the normal operat ing value to zero 
Voltage in no[ less Chan 30 seconds. 

Minimum operating value. The li/e of the tube can be conserved by 
operating the filament at the lowest power, within the operating 
filament-Voltage range, which will enable the Lube to provide the 
O esi red power output. Because the filament when operated near the 
maximum value prov Ides emission in excess oP any requirements within 
the tune ratings, the filament power must be reduced [o a value that 
will give adequate Dut not excessive emission for any particular 
appl ication. Good regulation of the /filament power supply is in 
general economically advantageous Prom the viewpoint of tube l ife. 
During stand Dys, the filament may De operated at 1.08 volts. 
Directly across cooled element at water connection for the indicated 
typical flow. 

Continuous Commercial Service. 

Maximum voltage ratings apply for pressures down to 25 inches of 
mercury (altitudes up to 5000 feet) at 25o C. 
In Lne vicinity of 550 Mc, it may be necessary to provide means for 
D slanting out a circumferential TE1.1 mode. 
ODL ai ned preferably from a separate source. 
The driver stage is requiretl to supply tube losses, rf-circuit tosses, 
antl rf •swamping-power• losses. •Swamping• may De regui retl in practical 
circuit design to obtain the desired Input-circuit bandwidth. The 
tl river st dge should De designed t0 prOVlde do eXceSS of power ab OVe 
the indicated values to take care of variations in l ine volley e, in 
components, In Init ial tube characteri 5t is s, and in tube cna racterlstics 
d uring life. 

M 
This value of useful power is measured at loatl with output circuit 
having indicated efficiency. 

w Continuous blanking level a Sync pal yes. 
eat weep the hat r-power points a m urea n cna out put clrc ui t. 

# This value includes 300 watts of rf a•swampi ng power•. 
This value includes 100 watts Of rP •swamping power'. 

~~ For LOOS modulation of plate voltage, antl 50f modulation oT grid-No.2 
voltage. 

The tlriver stage is required to supply tube losses and rf-circuit 
losses. The tlrlver SC age'should De deslgned t0 pr OV fide an excess Of 
power above the indicated value to take care of variations in l ine 
voltage, in components, in initial tube characteristics, and in tube 
characteristics during life. 
Key-down cond itions per tube without amplitude motlulat ion. Modulation 
essentially negative may De used if the Cositive peak of the audio-
frequency envelope does not exceed 31ST of the carrier conditions. 

\d 
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6806 
BEAM POWER TUBE 

CHARACTERISTICS RANGE VALUES POR EQUIPMENT DESIGN 

Note Min. Nax. 

Filament Current per Section. 1 950 1050 amp 
Filament Current per Section. 2 985 1095 amp 
Filament—Current Differential 

Between Sections  1 — 30 amp 
Filament—Voltage Differential 

Between Sections  3 — 0.075 volt 
Grid—No.l Voltage   1,4 — —180 volts 
Useful Power Output: 
Class B Television Service—
Synchronizing—level 
conditions  1,5 27000 — watts 

Class C Telegraphy—
Key—down conditions 1,6 22000 — watts 

Power Gain 1 5 6  7 40 

Note 1: With 1.35 Volts rms per filament section. 

Note 2: with 1.5 volts rms Der filament section. 

Note 3: With ±000 amperes per filament Section. 

Note u: With 2-phase excitation of the filament sections, do plate volts 
= 8500, do grid-No.2 volts = 1000, and do grid-No.1 voltage ad-
justed to gEve a do plate current of 0.25 ampere. 

Note 5: With 2-phase excitation of the filament sections. In rf power 
ampl ifier circuit hav in9 a bandwidth of 7 Mc as defined Dy the 
half-power points and with do plate volts = 8750, do grid-No.2 
volts 1000, do gritl-No.i voltage adi ust ed to give a, zero-signal 
do plate current of 0.25 ampere, drJve adjusted to give synchro-
nizing-level do Dlate current of 8 amperes, and frequency (Mc) 
= 550. 

Note 6: With 2-phase excitation of the tilame nt sections. In rf power 
amGlif ier circuit, and with do plate volts = 8500, do grid-No.2 
volts 1000, do grid-No.t voltage adiust ed to give azero-signal 
do plate current of 0.25 ampere, drive adjusted to give do plate 
current of 7 amperes, and frequency (Mc) ~ 550. 

Note 7: With driving power measured at input to input-cavity circuit fed 
Dy transmission line naviny voltage-standing-wave ratio not 
greater than 1. 5. Power gain is ratio of useful power output 
to driving power. 

2-59 
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BEAM POWER TtTBE 
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BEAM POWER TUBE 

NOTE I: TERMINAL HAS I" - 16 UNIFIED THREAD CLASS 2A FIT, 

0.38" LONG AND 2 HOLES 0.258" - 0.270" DIAMETER SPACED 
0.438" ON CENTERS. 

NOTE 2: THE HOLES IN THE FILAMENT, GRID-No. l, AND GRID-

No.2 WATER-TERMINAL CONNECTIONS WILL ACCEPT THE PINS OF 
THE PLUG-AND-CYLINDER COMBINATION GAUGE G I. 

NOTE 3: THE WATER CONNECTION FOR THE PLATE HAS I-3/4" 
- 16 UNIFIED EXTRA FINE THREAD, CLASS 2A FIT, 0.38" LONG, 
2 HOLES 0.508" - 0.522" DIAMETER SPACED 0.688" ON CENTERS 
AND AN INDEX HOLE 0.160" MAX. DIAMETER SPACED 0.344" 
FROM THE CENTER OF THE TERMINAL. 

NOTE 4: THE HOLES IN THE PLATE WATER CONNECTION WILL 
ACCEPT THE PINSOFTHE PLUG-ANC-CYLINDER COMBINATION GAUGE 
G2. 

NOTE 5: PRESSURE FROM CIRCUIT CONTACTS SHOULD BE EXERTED 
ONLY OVER 0.31" MAX. LENGTH OF DESIGNATED CONTACT AREAS OF 

THE PLATE OR GRIC-No. l TERMINALS. 

NOTE 6: THE DIAMETER DIMENSION IS HELD ONLY OVER A LENGTH 
OF 0.31" MIN. 

NOTE 7: THIS DIMENSION APPLIES OVER A LENGTH OF 0.50" 
MIN. AS INDICATED. 

NOTE 8: THE CONTACT SURFACES, BA-BA' AND 68-BB', ARE 
P ARALIEL WITHIN 0.06". 

NOTE 9: CONTACT OF THE INPUT-END RF CATHODE TERMINAL 
SHOULD NOT BE MADE AT A DIAMETER SMALLER THAN 4.22". 

NOTE 10: TO PREVENT EXCESSIVE STRESS ON THE CERAMIC SEAL, 
A 15/16" OPEN-END WRENCH MUST BE USEDTO PERMIT GRIPPING 
THE TERMINAL WHEN REMOVING OR TIGHT EN~NG THE WATER 
CONNECTORS. 

NOTE 11: CONTACT OF THE OUTPUT-END RF CATHODE TERMINAL 
SHOULD NOT BE MADE AT A DIAMETER SMALLER THAN 4.22". THE 
PRESSURE EXERTED FOR THIS RF CONTACT SHOULD BE LIMITED TO 
THAT NECESSARY FOR GOOD ELECTRICAL CONTACT. THE MECHANICAL 
FORCE FOR THE CAVITY SUPPORT SHOULD BE MADE AT A DIAMETER 
NOT LESS THAN 4,22". ON THE OUTPUT-END RF CATHODE TERMINAL, 
THERE ARE FOUR EQUALLY SPACED 0.188"-DIAMETER HOLES ON A 
CIRCLE HAVING DIAMETER OF 6.75". THESE HOLES ARE FOR 
TUBE MANUFACTURING PURPOSES ONLY. ATTENTION IS CALLED TO 
THE EXISTENCE OF THESE HOLES SO THAT EQUIPMENT DESIGNERS 
CAN AVOID MAKING ELECTRICAL CONTACT AT POINTS WHICH ARE 
COINCIDENT WITH THESE HOLES. MECHANICAL CLAMPING DEVICES 
FOR THE OUTPUT CAVITY SHOULD BE DESIGNED SO AS TO EXERT 
THEIR CLAMPING FORCE ACROSS THE OUTER EDGE OF THE OUTPUT-
HEADER FLANGE. 

NOTE 12: SERIAL NUMBER IS LOCATEDON THIS SURFACE BETWEEN 

DC GRID-No.2 AND FILAMENT-SECTION-No. l CONNECTIONS. 

2-59 ELECTRON TUBE DIVKION 
RADIO CORRORATION Of AMERICA, HARR ISON, NEW IE RSEv 
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6806 
BEAM POWER TUBE 

NOTE 13: CORNERS MAY BE ROUNDED OR CHAMFERED, AS INDICATED 

IN fAl AND IB1, NOT TO EXCEED 0.05". 

~A) MAX. RADIUS 
~OR CHAMFER 

BA ~ BA' 

MAX. RADIUS 
OR CHAMFER 

2 PINS 

.256 ~ +.000' 
- .001 " 

DIA. 

.219 ~±.00I -+ 

. 4 3 B ~±.002~-

.188"''001" 

-.000" 

.910"+•001" ~ I 
-.000 ~~~''lll I ~ 92C5-B254R2 
DIA. 

NOTE 1: TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC 
WITH UNTAPPED SECTION OF CYLINDER WITHIN .002 

NOTE 2~ PLUG SIDES b PIN SIDES MUST BE PARALLEL 
WITHIN .001:' 

GAUGE G I

BB 

(B) 
MAX. RADIUS 

~OR CHAMFER 

~~ BB' 
MAX. RADIUS 
OR CHAMFER 

TAPPED FOR I"-16 

UNIFIED THREAD, 

CLA55 28, 

,300"-.350"LONG 

CYLINDER 
NOTE 1~ 

PLUG 

NOTE 2J 

5" 
x.000" 

DIA. -.001 ' 

2-SG ELECTRON TUBE DIVISION 
RADIO CORRORARION Of AMERICA, HARRISON, NEW 1ERSEY 

CE-8840R2E 
-8254R2 



.344 ~±,001 ~, 

2 PINS 

.506`+,O OOIx DI 

.500` 
•'001 
-.000" 

6806 
BEAM POWER TUBE 

GAUGE Gp 

~~ 

I~ ~ 
~/J 

\~.~" 
A. 

.344 
±.00 f~- ' 

.688M
1.002 -' 

L625 
f'000„ 

-.001 ~• 
DI0. 

L660 *•001•• 
-.000 

DIA. 

_INDEX PIN 
,125±,001 ~~ DIA, 

TAPPED FOR 1 3/4 -16 
UNIFIED EXTRA FINE 
THREAD, CLASS 2B, 
.300 ͟ .350•f LONG 

CYLINDER 
NOTE 1~ 

~ .250±.001••
PLUG 

NOTE 2~ 

92CS-6253R2 

NOTE t~ TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC WITH 
UNTAPPED SECTION OF CYLINDEP WITHIN .002': 

NOTE 2~ PLUG SIDES SPIN SIDES MUST BE PARALLEL WITHIN .001"' 
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6806 
BEAM POWER TUBE 

TYPICAL FITTING LAYOUT FOR ALL WATER CONNECTIONS 
OTHER THAN THAT FOR PLATE 

.f— 1.12
..

DIA. 

THREADED FOR I~ Ib 

CLASS 2B 

.900 
DIA, 

KNURLED SLEEVE 

2 HOLES .255 ~DIA. 
G'BORE .400" DI A. x .040" DEEP 

.438 

~~O BRING GASKET ~* 

I/4 ~I. D.~ 3/8 O.O. 

~ g
.62 

,12~~ .06~ ~~~ .250 

I/4~OD. METAL TUBING ~~~~ .75~ DIA, 

TO STANDARD ~ 92CS-8251R2 
HOSE CONNECTION 

~* DWG. N4 24849-5, GARLOCK PACKING CO.~ PALMYRA~ N.Y. 

For essential design tolerances, 

see Gauge G1

2-59 ELECTRON TUBE DIVISION 
a.Dio coRvoznaoN aE eMexicn, rnaeisorr, New Leaser 

CE-625'k2 
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BEAM POWER TUBE 

TYPICAL FITTING LAYOUT FOR PLATE WATER CONNECTION 

1,88" 
DIA, 

.344 

THREADED FOR 1 3/q~ 16 344 
CLASS 2B 

KNURLED SLEEVE 

4 
.12 .06 

I/2 0. D. METAL TUBING 

TC STANDARD 
~~- 

- 92C5-825082 
HOSE CONNECTION 

~ DWG. N~ 24849-10~ GARLOCK PACKING CO. A PALMYRA~ N.Y. 

/ INDEX PIN 
.06 DiA. 

2 HOLES .510' DIA. 

C'B ORE .720"DIA. x.060"DEEP 

~~0"RING GASKET *

I/2"  I. D.,i I i b"O. D. 

-~— I,50 DIA. 

~" 
.75 

F'ar essential design tolerances, 

see Gauge GZ

2-59 ELECTRON TUBE DIVISION 
RA UIO CORVORAiION OF AMERICA, nAR0.150N, NEw ;E 0.SEV 
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TYPICAL PLATE CHARACTERISTICS 
mNfxaofm 
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:: 
:: 

~f:: 

Ef=ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITION OF FILAMENT IN UHF SERVICE 

GRID-Ns 2 VOLTS = 1000 
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TYPICAL CONSTANT -CURRENT ChiARACTERISTICS 

E{=ADJUSTED TO SIMULATE NORMAL OPERATING  
CONDITION OF FILAMENT IN UHF SERVICE 

GRID-Ns2 VOLTS=1000 
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TYPICAL CHARACTERISTICS 
f 

Ef=ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITION OF FILAMENT IN UHF SERVICE 

GRID-Ns2 VOLTS = 1000 
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Beam Power Tube 
CERMOLOX TYPE 

OXIDE-COATED CATHODE FORCED-AIR COOLED 
80 WATTS CW POWER OUTPUT 40 WATTS CW POWER OUTPUT 
AT 400 MHz AT 1215 MHz 

Far Crse in Compact Aircraft, tNobile, arzd Stationar ~- Equipment 

ELECTRICAL 

Heater, for Unipotential Cathode9

Voltage (AC or DC;   6.3 typ V 
6.9 max V 

Current at heater volis = 6  3   2. 1 A 
Mlnimun heating tine   60 s 

Mu-Factor, Grid No.2 to Grid No  I   18 
Direct Interelectrode Capacitancesa

Grid P,o.i to date   0.065 max pF 
Grid No.1 to cathode & heater  13.0 pF 
Plate to cathode & heater  0.013 max pF 
Grid No.1 to grid No.2   18.0 pF 
Grid No.2 to plate   4.8 pF 
Grid No.2 to cathode & heater 0  45 max pF 

MECHANICAL 

Operating Position   Any 
Overall Length 
Greatest Diameter  1.265 max in 
Weight (Approx.)   2 oz 
Radiator   Integral part of tube 
For operation up to 400 MNz 
Socket including Grid-No.2 

Bypass Capacitcr   Erieu 2948-000, E.F. Johnson° 
DN124-152-I Jettrond 89-001, or equivalent 

Grid-No.2 Bypass Capacitor . .Eriee 2926-000, 2929-001, 
or equivalent 

For operation at high frequencies 
See Preferred ,Mounting Arrangen.ent 

TERMINAL DIAGRAM (See pimen 

G1-Gria No.1-Terminal 
Contact Surface 

GZ -Grid No.2-Terminal 
Contact Surface 

H - Heater-Terminal 
Contact Surface 

H, K- Heater-& Cathode-Term na' 
Contact Surface 

P -Plate Terminal Contact 
Surface 

1 93 max in 

octal Outline) 

P 

f ~„d~~a.es a ~n~~ye 
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THERMAL 

Terminal Temperature (Plate, Grid No.2, 
Grid No. l, cathode, and heater)   250 max °C 

Plate-Core Temperature  250 max °C 
D~m-~~~c€al Cutl l~e `cr temoerzture-

- . = :r="eat POi'1Cs 
Air Flowh (See Typical Cool ing Requirements) 

AF POWER AMPLIFIER &MODULATOR—Class ABI ~ 

Maximum CCS Ratings, Absolute-Maximum Values 
DC plate voltage  1000 V \. 
DC grid-No.2 (screen-grid) voltage  300 V 
Max.-signal do plate current  180 mA 
Max.-signal plate input   180 W 
Max.-signal grid-No.2 input   4.5 W 
Plate dissipation   1 15 W 

Typical CCS Operation 

Values are for 2 tubes 

DC Plate Voltage  650 850 V 
DC Grid-No.2 Voltage  300 300 V 
DC Grid-No. l (Control-Grid) Voltage -15 -15 V 

"xer - - 
Peak AF Grid-No.l-to-Grid-No. l Voltage. 30 30 V 
Zero-Signal DC Plate Current  80 80 mA 
Max.-Signal DC Plate Current  200 200 mA 
Zero-Signal DC Grid-No.2 Current  0 0 mA 
Max.-Signal DC Grid-No.2 Current  20 20 mA 
Effective Load Resistance   4330 7000 ~2 

,_ ___ ~~ ~_~ 
Max.-Signal Driving Power (Approx.) 0 0 W 
Max.-Signal Power Output (Approx  )   50 80 W 

Maximum Circuit Values 

Grid-No.l-Circuit Resistance Under Any Condition 
~: ' t 'r ~ _ -, —  30000 R 
V~,'th r_tFcae-o~as  Not recommended 

AF POWER AMPLIFIER & MODULATOR — Class AB2~ 
Maximum CCS Ratings, Absolute-Maximum Values 

DC plate voltage  
DC grid-No.2 (screen-grid) voltage  
Max.-signal do plate current  
Max.-signal do grid-No. l (control grid) current.  
Max.-signal plate input 
Max.-signal grid-No.2 input 
Plate dissipation 

1000 V 
300 V 
180 mA 
30 mA 
180 W 
4.5 W 
1 15 W 

Typical CCS Operation 

Value., are for 2 tube 5~ 

DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltage   300 300 V 
DC Grid-No. l Voltage   -15 -15 V 

Fromm fixed-bia_ ~_. __ 

u 
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Peak AF Grid-No.l-to-Grid-No.l Voltage 46 46 V 
Zt:ro-Signal DC Plate Current   80 80 mA 
Max.-Signal DC Plate Current   355 355 mA 
Zero-Signal DC Grid-No.2 Current   0 0 mA 
Max.-Signal DC Grid-No.2 Current   25 25 mA 
Max.-Signal DC Grid-No.l Current   15 15 mA 
Effective Load Resistance  2450 3960 f2 

Plate to plate 
Max.-Signal Driving Power (Approx  )   0.3 0.3 W 
Max.-Signal Power Output (Approx.)   85 140 W 

LINEAR RF POWER AMPLIFIER, Class ABI~ 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions fora signal having a minimum peak-to-

average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 1215 MHz 

DC plate voltage   1000 V 
DC grid-No.2 voltage   300 V 
DC grid-No. l voltage   100 V 
DC plate current at peak of envelope 350e mA 
DC grid-No. l current   30 mA 
Plate input  180 W 
Grid-No.2 Input  4.5 W 
Plate dissipation  1 15 W 

Typical CCS Operation with "Two-Tone" Modulation 

At 30 MHz 

DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltage   300 300 V 
DC Grid-No. l Voltage   -18.5 -18.5 V 
Zero-Signal DC Plate Current   40 40 mA 
Effective RF Load Resistance   2200 3500 fl 

DC Plate Current at Peak of Envelope   100 100 mA 
Average DC Plate Current   75 75 mA 
DC Grid-No.2 Current at Peak of Envelope. 8.2 4.2 mA 
Average DC Grid-No.2 Current   3.6 1.7 mA 
Peak-Envelope Driver Power Output (Approx.). 0.5 0.5 W 
Output-Circuit Efficiency (Approx  )   90 90 
Distortion Products Level 

Third Order  35 30 d6 
Fifth Order  40 36 d6 

Useful Power Output (Approx.) 
Average  12.5 20 W 
Peak envelope  25 40 W 

Maximum Circuit Values 

Grid-No.l-Circuit Resistance 
Under Any Condition 
With fixed bias  25000 i2 
With fixed bias ( In Class AB1 operation). 100000 f2 
With cathode bias  Not recommended 

Grid-No.2 Circuit Impedance  See Footnotek
Plate Circuit Impedance  See Footnotem 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephonyl 

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

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 1215 MHz 

DC Plate voltage   800 V 
DC grid-No.2 (screen-grid) voltage 300 V 
DC grid-No. l (control-grid) voltage. -100 V 
DC plate current   150 mA 
DC grid-No. l current   30 mA 
Plate input  120 W 
Grid-No.2 input  3 W 
Plate dissipation  75 W 

Typical CCS Operation 

At 400 MHz 

DC Plate Voltage  400 700 V 
DC Grid-No.2 Voltage  200 250 V 
DC Grid-No. l Voltage  -20 -50 V 
DC Plate Current  100 130 mA 
DC Grid-No.2 Current  5 10 mA 
DC Grid-No. l Current  5 10 mA 
Driver Power Output (Approx.)   2 3 W 
Useful Power Output Approx.   I6 45 W 

Maximum Circuit Values 

Grid-No.l-Circuit Resistance 
Under Any Condition   30000 S2 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephonyl 

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 1215 MHz 

DC plate voltage  1000 V 
DC grid-No.2 voltage  300 V 
DC grid-No.l voltage  -100 V 
DC plate current  I80 mA 
DC grid-No. l current  30f mA 
Plate input   180 W 
Grid-No.2 input   4.5 W 
Plate dissipation   1 15 W 

Typical CCS Operation 

At 400 MHz At 1215 MHz 
DC Plate Voltage  400 900 900 V 
DC Grid-No.2 Voltage  200 300 300 V 
DC Grid-No. l Voltage  -35 -30 -22 V 
DC Plate Current  150 170 170 mA 
DC Grid-No.2 Current  5 I I mA 
DC Grid-No.l Current  3 10 4 mA 
Driver Power Output (Approx.) 3 3 5 W 
Useful Power Output Approx.) 23 80 40 W 

`+/ 

~r/ 
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Maximum Circuit Value 

Orid-No.l-Circuit Resistance 
Under Any Condition   30000 i2 

a Measured wi ch special shield adapter. 
b Erie Technological Products, Inc., 2206 Wesc 15th Screec, Erie, 

Pennsylvania. 
o E. F. Johnson Co., 299 10 ch Ave„ S.W., Wesec a, Minn. 
d Jeccron Products, Inc., 56 Hc. 10, Hanover, N.J. 
e The m ximu rating for signal having a 'mum p k-co-average pow 

do lessm ch an 2, suc ha i btain ed ml"Single-To e" scion, 
180 mA. Durrng short pe ri sds of circ uic le dJJ~uscmenc nder "gingle-Tone 
on dici ons, the av rage place current may be s high as 250 mA, 

f In applications where the frequency is less then 80 MHz and the bias is 
less Chan -50 volts, the maxrmum value is 40 mA. 

The following footnotes apply to the RCA Transmitting Tube Operating 
Considerations green ac front of this section. 

9 See Electrical Considerations - Fil amenc or Heace r. 

h See Cooling Cottsiderati ons - Forced-Air Cooling. 

J See Classes of Service. 

k See Elec trtical Considerations - Grid-No.2 Voltage Supply. 
m See Electrical Considerations - Plate Voltage Supply. 

CHARACTERISTICS RANGE VALUES 

Note 

I. Neater Current  I 
2. Direct Interelectrode Capacitances 

Min 

1.84 

Max 

2.26 A 

Grid No.1 to plate 2 - 0.065 pF 
Gri d No. 1 to cathode &heater 2 I I.0 15.0 pF 
Pl ate to cathode ~ heater . 2 - 0.013 pF 
Grid No.ltogrid No.2. 2 15.0 20.0 pF 
Grid No.2 to plate 2 4.2 5.2 pF 
Grid No.2 to cathode &heater 2 0.20 0.45 pF 

3. Grid-No.l Voltage  1,3 -6 -15 V 
4. Grid-No. l Cutoff Voltage. 1,4 - -48 V 
5. Grid-No.l Current  1 5 6 - mA 
6. Reverse Grid-No. l Current 1,3 - 8 uA 
7. Grid-No.2 Current  1 3 -8 +2.0 mA 
8. Peak Emission  1 6 - 300 $eak 
9. Interelectrode Leakage 

Resistance  7 I.0 N52 

10. Useful Power Output  8 80 - W 

Note I: With 6.3 volts ac or do on heater. 
Note 2: Measured with special shield adapter. 

Note 3: With do plate voltage of 1000 volts, do grid-No.2 voltage 

of 300 volts, and do grid-No.l voltage adjusted to give a do 
plate current of 115 mA. 
Note 4: With do plate voltage of 1000 volts, do grid-No.2 voltage 
of 300 volts, and do grid-No.l voltage adjusted to give a do 
plate current of 1 mA. 

Note 5: With plate and grid-No.2 floating and do grid-No.l 

voltage of +2 volts. 

Note 6: With grid No.l, grid No.2, and plate tied together; and 

pulse voltage source connected between plate and cathode. Pulse 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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duration is 2 m croseconds, pulse repetition frequency is 60 
pps, and duty factor is 0.00012. The voltage-pulse amplitude 
is adjusted until a peak cathode current of 10 amperes is ob-
tained. After 1 minute at this value, the voltage-pulse ampli-
tude will not exceed -300 volts (peak). 
Note 7: With tube at 20° [0 30° C for at least 30 mrnutes without 
any voltages applied to the tube. The minimum resistance between 
any two adjacent electrodes as measured with a 200-volt 5legger-
type ohmmeter having an internal impedance of 1.0 megohm, will 
be 1.0 megohm. 
Note 8: In a single-tube, grid-drive coaxial-cavity class C 
amplifier circuit at 400 MHz and for conditions with 5.7 volts 
ac or do on heater, do plate voltage of 1000 volts, do grid-
No.2 voltage of 300 volts, grid-No.l resistor adjustable be-
tween zero and 10000 ohms, do plate current of 180 mA maximum, 
do grid-No.l current of 30 mA maximum and driver power output 
of 3 watts. 

DATA 3 
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DIMENSIONAL OUTLINE 

AIR-COOLED 
RADIATOR 

PLATE TERMINAL 
CONTACT SURFACE, 
1.085 MIN. (NOTE Ibl 1 

GRID-No.2 TERMINAL `~ 
CONTACT SURFACE ~ 
.985 MIN. (NOTE It)~ ~' 

.200 MIN. I, 

GRID-No.l TERMINAL 
CONTACT SURFACE 
735 MIN. (NOTE Id) 

1.250 x.015 
(NOTE lo) 

4 

RADIATOR CORE 
TEMPERATURE 
MEASUREMENT 
POINT 

/ x.050 MIN. 

1 035 MIN. r „+
120 
MIN. I

165 } 
MIN.
1 

4030 
±.030 

1.86 
±.OS 

f l ,EI~l16i~.'f6.  I + 
 t k- 140 

.060 MIN. i~ ~ Mme. 
.090 MIN. ~~ ~ dam i; .370 ±.045 

f  ) ~~~tllllL44t$'~~' 1.020 600 
+~"p95 MIN. 

II MIN. 

I~HEATER-CATHODE TERMINAL 
CONTACT SURFACE 
.460 MIN. (NOTE le) 

±.OIS .100 MIN. .054 MIN. ~ 

±.025 

AXIAL PIN 
(NOTE I g1 

D CERAMIC 

E~ (NOTE 2) 

• ELECTRODE-TEMPERATURE 
MEASUREMENT POINT 

~.- HEATER TERMINAL 
CONTACT SURFACE 
.260 MAX. (NOTE I f ) 

1.135 

92CL-14666 

Note 1: The following diametrical space requirements accommo-
date the concentricity of the cylindrical surfaces of the radi-
ator fins, axial pin, and each electrode terminal: 

a. Radiator Band - 1.316" 
b. Plate Terminal - 1.119" 
c. Grid-No.2 Terminal - 1.019" 
d. Grid-No.l Terminal - 0:764" 
e. Heater-Cathode Terminal - 0.519" 
f. Heater Terminal - 0.240" 
g. Axial Pin - 0.071" 

Note 2: Keep all stippled regions clear. Do not allow contacts 
or circuit components to protrude into these annular volumes. 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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PREFERRED MOUNTING ARRANGEMENT 

SHEET METAL 
U.S. STD. GAUGE NalB 

--_-  ,4~_==T , ~~ 
~-- T ~-'  .225 3/g 8-32 

~ r==T ,005 FILLET 
® c__y $ _ r--, ~~ HEAD 

f 
I.000 i.00l 

sso i.00l -. 

i oo°I '1 

CI ID 

1.250DI2A001 ,~ I 1 ~ 
N01 8 5 

r  r .850 
1.155 LOOT ~-- N07E5 1.005 

DIA. 2 8 5 

.905 1.001 ---~1 ~ 
DIA. 7i//. 

.650 ±.001 
DIA. 

1 

'!~ NOTES 

1T~'//b. 
3 8 5 ~ 

005 IF NOTES ,145 
y/j//_ 4 8 5 3.005 

SEE DETAIL F""-~ 

.051 

.051 —►I 

—140 1.005 
.350 1.001 DIA. 

.260 
DIA. 

_~ 

.265 i.Ot  05 

~6 
3.005 

.156 1.001 —~ Y I~—
DIA. 

DETAIL aA 92CM-922382 

Note I: Contact ring No. 97-252 or finger stock No. 97-380. 
Note 2: Contact ring No.97-253 or finger stock No.97-380. 
Note 3: Contact ring No.97-254 or finger stock No.97-380. 
Note 4: Contact ring No. 97-255 or finger stock No. 97-380. 
Note 5: The specified contact ring of preformed finger stock 
and finger stock No. 97-380 provide adequate electrical contact, 
but the finger stock No.97-380 is less susceptible to breakage 
than the specified contact ring. Both types are medeby Instru-
ments Specialties Co., Little Falls, N.J. 

fi r' 

DATA 4 
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RECOMMENDED COWLING 
FOR DIRECTING AIR FLOW THROUGH RADIATOR 

/, 

AIR 
E ROM 

BLOWER 

-  y # ~--

-y==== - . 
— ~—t::

I'2~ X32 

I=~2~ 

9205-9213R1 

Tuning Characteristics 

GRID-N0.2 
TERMINAL 
GRID-N0.1 
TERMINAL 

CHARACTERISTIC 
  IMPEDANCE = 40.4 OHMS 

0 200 400 600 B00 1000 
FREQUENCY —MHz 

1200 

92C$-14614 
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Tuning Characteristics 
GRID No.l TO CATHODE 

rn 
W 

i 
20 

J 

F 15 
C7 
Z 

J 

F 10 

a 
U 

5 

I 

1 
1 

GRID-N0.1 
TERMINAL 

7/16" CATHODE 
TERMINAL 

3/4"Z~
L OD 

Ijp 32"Z~

CHARACTERISTIC 
IMPEDANCE=40.4 OHMS 

~  ~4  
Mppf  

I IITIT 

3a~4 

0 200 400 600 800 1000 

FREQUENCY—MHz 

w 8 
w 

U 6 
Z 

7

r 6 

w 5 
J 

F 4 

Q 
v 3 

2 

GRID No.2 TO PLATE 

ppf 

1200 

92C5-14613 

PLATE 
TERMINAL 

I/2 
GRID-N0.2  

"~""""~':: ~ TERMINAL  

oD „~~3d   '.~~   I-15/16"iii   y~  
ID 
I ,,,,,,, 
~  p~F  

CHARACTERISTIC 
IMPEDANCE = 15.2 OHMS 

 . -a~4M 

 °~f 

O 200 400 600 800 1000 

FREQUENCY—MHz 

1200 

92CS-14615 
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TYPICAL COOLING REQUIREMENTS 

With Cowling 

AIR FLOW DIRECTED THROUG 
RADIATOR WITH COWLING AS 
SHOWN IN ACCOMPANYING 
DIAGRAM. 

CURVE PRESSURE DROP—
INCHES OF WATER 

A,B,C,D,E LESS THAN 0.I 

  MAX. ALLOWABLE TEMPERATURE 
RISE WITH INCOMING—AIR TEMP—

ERATURE OF 25 ̀ C 

20 40 60 80 100 120 
PLATE DISSIPATION—WATTS 

92CM-9219R1 
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TYPICAL COOLING REQUIREMENTS 

Without Cowling 

AIR FLOW DIRECTED THROUGH RADIATOR  
FROM I"X I~" ORRICE LOCATED III/q" 
FROM RADIATOR. 

 MAX. ALLOWABLE TEMPERATURE   
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Typical Constant-Current Characteristics 
With Grid-No. Volts = 300 

E{=6.3 VOLTS 
GRID-No.2 VOLTS • 300 
IGI =GRID-No.l MA, 
I~2 =GRID-No.2 MA. 
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Typical Constant-Current Characteristics 
With Grid-No.2 Volts = 200 

Et• 6.3 VOLTS 
GRID-No.2 VOLTS 200 
ICI •GRID-No.l MA. 
IC2=GRID-No.2 MA. 
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6850 so 
M POWER TUBE 

The 68go is the same as the 6§2q exceyt for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage  12.6 t 10% ac or do volts 
Current 0  625  amD 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 0.588 0.663 amp 

Note I: With 12.6 volts ac on heater. 

r 6-56 
TUBE DIVISION 
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6861 
TRAVELING-WAVE TUBE 

LOW-NOISE AMPLIFIER TYPE 
i7seful over frequency range of 2700 to 3500.Mc 

GENERAL DATA 
Electrical: 
Heater, for Unipotertial Cathode: 

Voltage   5  ac or do volts 
Current at 5 volts. 0.65   amp 
Starting current: The maximum instantaneous starting cur-

rent must never exceed 4 amperes, even momentari ly, 

Minimum Cathode Heating Time  1 minute 

Frequency Range   2700 to 3500 Mc 
Cold Insertion Loss   80 db 

Nechanical: 

Operating Position 
Cool ing  
Maximum Overall Length 
Metal-Shell Diameter 
Weight (Approx  ) 
Collector-Terminal 
RF Connectors: 

Input terminal  
Output terminal 

Base 

Any 
Natural 

  19-3/B'I 
1.375" t 0.005" 

1-1/2 lbs 
Connector. Birnbach No.403 Banana Jack 

Type N UG-18B/U Plug 
 Type N UG-18B/U Plug 

Octal 8-Pin 
BOTTOM VIEW 

Pin 1 -Grid No.l 
P i n 2 - No Connec-

tion 
Pin 3 -Hel ix 
Pin 4 -Grid No.4 

Maximum and Minimum Ratings, 

DC COLLECTOR VOLTAGE 
DC HELIX VOLTAGE 

Absolute 

Pin 5 -Grid No.3 
Pin 6 -Grid No.2 
Pin 7 -Heater 
Pin 8 -Heater, 

Cathode 

Values: 

500 max. volts 
500 max. volts 
500 max. volts 
300 max. volts 
75 max. volts 
20 max. volts 
500 max. la 
5 max.• Ya 

400 mina gausses 
100 max. watts 
0.4 max. watt 

DC GRID-No.4 VOLTAGE 
DC GRID-No.3 VOLTAGE 
DC GRID-No.2 VOLTAGE 
DC GRID-No.l VOLTAGE 
DC COLLECTOR CURRENT 
DC HELIX CURRENT 
MAGNETIC FIELD STRENGTH  
PEAK RF POWER INPUT  
AVERAGE RF POWER INPUT 
METAL-SHELL TEMPERATURE 
(At .hottest point)  175 max. ~ 

~ During alignment oP the LuDe in the magnetic—Poc usi ng Pie ld, the helix 
current may eXceetl this xdlUe for Short periods, Dut should never a%—
ceed 25 µa. 

a: 
See next page. ~I nd icates a change. 
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DC Collector Voltage  

DC Grid—No.4 Voltage  
DC Grid—No.3 Voltage 
DC Grid—No.2 Voltage 
DC Grid—No.1 Voltage 
DC Collector Current 
DC Hel ix Current  

(APProx.) 

DC Grid—No.4 Current 
DC Grid—No.3 Current 
DC Grid—No.2 Current 
DC Grid—No.l Current 
Magnetic—Field Strengtht  
Gain (Low level)  
Power Output (Saturated)  
Noise Figure  

~a 
6861 

TRAVELING-WAVE TUBE 

Typical Operation at 3100 Mc: 

400 volts 
DC Hel ix Voltage   375 volts 

200 volts 
40 volts 
20 volts 
0 volts 

150 µa 
0.5 µa 

each less than 1 µa 

525 ± 5% gausses 
25 db 
1 mw 

6.5 db 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Nax. 

Heater Current  1 0.45 0.85 amp 
Input VSWR (Non—operating) 2 — 1.7 
Output VSWR (Non—operating). 2 — 2 
DC Hel ix Voltage  3 350 390 volts 
DC Grid—No.4 Voltage  3 160 275 volts 
DC Grid—No.3 Voltage  3 20 50 volts 
Saturated Power Output  3 0.25 — mw 
Gain  3 20 — db 
Noise Figure  3 — 7 db 

Note 1: with heater voltage of 5 volts. 

Note 2: Measured at specified connector over the Preque ncy range oP 2700 
to 3500 Mc. 

Note 3: Adjusted for optimum noise figure with a magnetic field of 5Y5 
g ausse5, signal frequency of 3100 MC, antl heater voltage of 5 volts. 

OPERATING CONSIDERATIONS 

The magnetic field required for focusing the electron 
beam of the 6861 may be obtained from a solenoid or 
permanent magnet capable of providing a uniform field of 
525 gausses over the length of the tube axis starting 2 
inches from the groove near the base end of the metal 

shel l and continuing for at least 9 inches along the tube 
axis. 

~ This value oP Pi eld•st re ngth will focus the electron beam, but noise 
figure will not De optimum. 

t For RCA Solenoid Type MW-u 900. 

+Indicates a change. 
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6861 
TRAVELING-WAVE TUBE 

SECTION A-A' 

COLLECTOR 
TERMINAL 

(BIRNBACH 
BANANA JACK 

N" 403) 

INPUT 

A 

19 3/g 
MAX. 

1,7"MIN. 
FOR EITHER 
CONNECTOR 

A ~ A 

1.380' MAX. 

I I/8 MAX.-~/8 MIN. 

OUTPUT 

17" 
MAX. 

15 27/32 

± I/32 

.N 5" 
±.003' 

1.428" 
±.005" If3

LI/2 MAX. 

TYPE~~N" 
CONNECTORS 
(UG-IBB~U~ 

METAL 
SHELL 

1.375" 
t.005"DIA. 

DETAIL OF GROOVE 
AND KEYWAY 

9/64 

±I/64 

OCTAL 8- PIN 
BASE 

1.290" 
003" DIA. 

x.145" 
1.003" 

92CM-8951RI 
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6861 
NOISE-FIGURE CHARACTERISTICS 

26 

24 

22 

20 

w 7 

y 6 

35 

~ 30 

<25 

~ 20 

7 

LL 
6 

Ef=S 
COLLECTOR 
GRID-No.4 
GRID
GRID-No.2 

N ICROAMPERES 
GRID 
SIGNAL 
FIELD 

(GAUSSES) 

VOLTS 

-N o.3 

No.l 
FREQUENCY 

STRENGTH 

VOLTS 
VOLTS 
YOlTS 
VOLTS 

CONNECTED 

ADJUSTED 
=150 

ALONG 
= 525 

=400 
=200 
=40 

(Nc) 
TO CATHODE 
=3100 
HELIX 

TO GIVE 

AXIS 

COLLECTOR 

AT SOCKET 

/ \ 

V 

360 370 
NELI%BVOLTS 

390 4 

92CS-89657 

E{=5 
COLLECTOR 
HELIX 
GRID
GRID
GRID

INDICATED 
GRID 
SIGNAL 
FIELD 

(GAUSSES) 

VOLTS 

YOLTS 
-N o.4 
-N o.3 
-N o.2 

Na.l 
FREQUENCY 

STRENGTH 

VOLTS 

YOLTS 
VOLTS 
VOLTS 

CONNECTED 
ILL

ALONG 
= 525 

=400 
1 ADJUSTED 1 
ADJUSTED 

(Nc) 

NIN INUN 

TO CATHODE 
=3100 
HELIX 

TO 

TO 

AXIS 

GIVE 
NOISE 

GIVE 

AT SOCKET 

\. ~^-

100 
COLLECTOR MICROAMPERES (Ict) 

260 

92CS-89687 

CE-89657 

... 

~/ 

`~ 
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6861 

TRAVELING-WAVE TUBE 

28 

26 

24 

~ 22 

a 6.8 

' 6.6 

6.4 

w 6.2 
0 
~ 6.0 

NOISE- FIGURE 
CHARACTERISTICS 

Ep=5 VOLTS COLLECTOR VOLTS=400 
HELIX VOLTS =375 GRID-No.4 VOLTS =200 
GRID-No.3 VOLTS =40 
GRID-No.2 VOLTS ADJUSTED TO GIVE 
COLLECTOR MICROAMPERES =150 

GRID No.l CONNECTED TO CATHODE AT SOCKET 
SIGNAL FREQUENCY (Mc) =3100 
FIELD STRENGTH ALONG HELIX AXIS 

(GAUSSES) =525 

`~ 

2700 2900 3100 3300 
SIGNAL FREQUENCY - Mc 

3500 
92CS-89717 

SATURATION CHARACTERISTICS 

~ 3 

2 

Ef =5 VOLTS COLLECTOR VOLTS =400 
HELIX VOLTS =375 GRID-No.4 VOLTS =200 
GRID-No.3 VOLTS =40 
GRID-No.2 VOLTS ADJUSTED TO GIVE 
COLLECTOR MICROAMPERES =150 

GRID No.I CONNECTED TO CATHODE AT SOCKET 
SIGNAL FREQUENCY (Mc) =3100 
FIELD STRENGTH ALONG HELIX AXIS 

GAUSSES) =525 

I /~~ 

-50 -40 -30 -20 -10 
POWER INPUT - dbm 92CS-89697 

10-56 TUBE DIVISION 
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6861 

INPUT-MATCHING CHARACTERISTIC 

0 

r 

a 

1.75 

:1.50 

z I .25 

H 1.00 

WITH NO VOLTAGES APPLIED TO TUBE. 

2600 2800 3000 3200 3400 3600 
FREQUENCY - Nc 

92CS-9018T 

10-55 CE-901ST 
TUBE DIVISION 
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6883B/8032A/8552 

Beam Power Tube 
NIGH POWER SENSITIVITY 

RCA "DARK HEATER" WITH 12- TO 15-VOLT RANGE 
85 WATTS CW INPUT (ICAS) 50 WATTS CW INPUT (ICAS} 

UP TO 60 Mc AT 175 Mc 
CONTROLLED ZERO-BIAS CONTROLLED POWER OUTPUT 

PLATE CURRENT AT REDUCED HEATER VOLTAGE 

For RF Power Amplifier and Oscillator Service and as an 
AF Power Ampl ifier and Modulator in Both Mobi le and 
Fixed Equipment. The 6883B/8032A/8552 is Uni laterally 
Interchangeable with types 6883, 6883A, and 8032. 

The 6883B18ogaAl8gg2 is the same as the 61g6B/8zg8A except }o r. 
the iollcwing items: 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  12.6 volts 
Current at heater volts = 12  6   0.562 amp 
Minimum heating time  60 sec 

Direct Interelectrode Capacitances:° 
Grid No.l to plate  G. 24 max. pf 

a with no external sn~eld. 

Test No. 

CHARACTERISTICS RANGE VALUES 

Note Mtn. Max. 

1 Direct Interelectrode 
Capacitances: 
Grid No.l to plate 

No to 1: With no external shield. 

~„t SPECIAL PERFORMANCE DATA 

Stationary Equipment Operation: 

- 0.24 pf 

Design 
Min. Center Max. 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)v   - 12.6 - volts 
Current at 12.6 volts  0.525 - 0.600 amp.-

Useful Power Outputw  59 - - watts 

~ IL is recommended that the design-center heater voltage Oe 12.6 
the heater power supply should not fluctuate more than 10% to 
long life. 

~ Ina single-tube, set P-excited oscillator circuit, and with ac heater 
voltage of 12.6 volts, do plate voltage oP 600 volts, do grid-No.2 
voltage of 200 volts, grid-No.1 resistor of 2u, 000 t 10% ohms, do plate 
current of 150 max. ma., do grid-No.1 current of 2.5 to g ma., and 
P requency of 15 Mc. 

volts; 
insure 

~- Indicates a change. 
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6883B/8032A/8552 

Mobile Equipment Operation: 

Design 
Min. Range Max. 

Heater, for Unipotential Cathode: 
Voltage (AC or Ix~x   - 12-15 - volts 
Current at 13.5 volts   0.550 - 0.620 amp 

Useful Power Output lY  59 - - watts 
Useful Power Output I I   See Note Z 

x IL is recommended that the heater voltage operate within the range of 
12.0 to 15.0 volts and within excursions from 10 to 15 volts in battery 
operation. See Useful Power Outbut Test IZ and Overvoltage Pests. 

y In a single-tube, self-excited oscillator circuit, and with ac heater 
voltage of 12.6 volts, do plate voltage of 600 volts, do grid-No.2 
voltage of 200 volts, grid-No.l resistor of 2u, 000 ± 10; ohms, do Dl ate 
current of 150 max. ma., do grid-No.l current of 2.5 to 3 ma., and 
frequency of 15 Mc. 

Z With Good iti0n5 in note (y) above, reduce heater voltage to 10 volts. 
Useful power output will be at least 90¢ of the Dower output at heater 
voltage of 12.6 volts. 

Overvoltage Heater Life Tests: 

Continuous heater l ife tests are performed periodical ly on 

sample lots of tubes with 16 volts on the heater, al l other 

electrodes "floating". Intermittent heater l ife tests are 

performed periodical ly on sample lots of tubes with 22 volts 

on the heater, a cycle of I minute "ON" and 4 minutes "OFF". 

After 1000 hours of the continuous heater l ife test and after 

48 hours of the intermittent heater l ife test, the fol lowing 

tests are performed: 

With heater voltage of 13.5 volts and ± 100 do volts between 

cathode and heater, the heater-cathode leakage current wi l l 

not exceed 100 microamperes. 

With ac or do heater voltage of 13.5 volts, grid-No. l volts 

_ -200 and cathode, grid No.2, and plate grounded, the minimum 

grid-No. l leakage resistance wi l l be 10 meg ohms. 

W ith ac or do heater voltage of 13.5 volts, plate volts = -200, 
and cathode grid No. l and grid No.2 grounded, the minimum 

plate leakage wi l l be 10 megohms. 

-Ź Indicates a cnarm~. 

RADIO CORPORATION OF AMERICA 
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6884 
Beam Power Tube 

~-. 

^\ 

~~ 

CERMOLOX TYPE 

OXIDE-COATED CATHODE FORCED-AIR COOLED 
80 WATTS CW POWER OUTPUT 40 WATTS CW POWER OUTPUT 

AT 400 MHz AT 1215 MHz 

For Use in Compact Aircraft, Mobi le, and Stationary Equipment 

The 6884 is the sume as the 6816 except for the following items: 

Heater, for Unipotentiai Cathode 
j26.5 typ V 

Voltage (AC or DC)  129.2 max V 
Current at heater volts = 26  5 0  54 A + 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current  I 0.48 0.60 A + 
Useful Power Output   $ 80 - W 

Note 1: With 26.5 volts ac or do on heater. 

Note 6: In a single-tube, grid-driven coaxial-cavity class C 
amplifier circuit at 400 MHz and for conditions with 24.0 volts 
ac or do on heater, do plate voltage of 1000 volts, do grid-

No.2 voltage of 300 volts, grid-No.l resistor adjustable between 
zero and 10,000 ohms, do plate current of 180 mA maximum, do + 
grid-No.l current of 30 mA maximum, and driver power outputof~ 
3 watts. 

~-Indic aces a change. 
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6894 

Half-Wave Mercury-Vapor Rectifier 
The 68gq tis the same as the 68ggexcebt for the }olloving items: 

Mechanical: 

Overall Length  10-3/32" ± 7/16" 
Socket  Johnson No.123-211, or equivalent 
Base Skirted Medium-Metal-Shell Jumbo 4-Pin 

with Bayonet (JEDEC No.A4-69) 
Basing Designation on BOTTOM VIEW  4AT 

~~ 

Pin 1 - No Internal 
Connection 

Pin 2 - Filament, 
Cathode 
Shield 

CAP 
JEDEC No.5 — 

T20 BULB 

ZONE WHERE 
CONDENSED—

MERCURY 
TEMPERATURE 
SHOULD BE 
MEASURED 

BASE JEDEC 
No. A4-69 

2 5/8~ MAX. 

Pin 3 - No Internal 
Connection 

Pin 4 - Fi lament 
Cap - Anode 

ID 3/32 

±~/16~ 

92CM-9229R1 

~- Indicates a change. 

(,~ RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
I-63 





~~ 
6949 

SUPER-POWER SHIELDED-
GRID BEAM TRIODE 

COAXIAL-ELECTRODE STRUCTURE WATER-COOLED ELECTRODES 
500-KW CW POWER OUTPUT INTEGRAL WATER DUCTS 

Usej'ul with Pull input up to 75 Xe 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 

Voltage (Single-phase AC or DC) J7.3 min. volts 
117.8 max. volts 

Current at 7.3 volts  1040 amp 
Current at 7.8 volts  1130 amp 
Starting current  Must never exceed 1700 amperes, 

even momentarily 
Cold resistance 0  0013 ohm 
Minimum heating time  60 seconds 

Amplification Factor, for do grid 
volts .= -50 and do plate voltage 
adjusted to give do plate current 
of 10 amperes  

Direct Interelectrode Capacitances: 
Grid to plate   12 µµf 
Grid to filament  1300 µµf 
Plate to filament   160 µµf 

Mechanical: 

Operating Position 
Maximum Overall Length 
Maximum Diameter 
Weight (Approx  ) 
Terminal Connections (See Dimensional Osstline): 

F~-Filament KR -Flange 
Cylindrical 2 

Input-
Terminal 

FP -Filament 
Flange 
Terminal 

KR - Output-
I Circuit-

Return 

Vertical, with lifting ring up 
  40" 

10.06" 
140 lbs 

Kq l F 

KR2 

K 3 

Terminal ` 
P - Plate 

Terminal 

Air Cooling: 
It is important that the temperature of any external part 
of the tube should not exceed 150o C. In general, forced-
air cool ing of the ceramic bushings wi l l not be required 
unless the 6949 is used in cavity-type circuits or in a 
confined space without free circulation of air. Under such 
conditions, provision should be made for blowing an adequate 
quantity of air at the ceramic bushings to l imit their 
temperature to 150° C. Forced-air cool ing of the output-

60 

Circuit-
Return 
Terminal 

KR -Cylindrical 
3 Input-

Circuit-
Return 
Terminal 

G-Grid 
Terminal 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 
circuit-return terminal (Kpl) and the flange input-circuit-

return terminal (Kpp) may be necessary to prevent exceeding 

the maximum temperature rating of 150° C, particularly 

at vhf frequencies. 

Water Cooling: 
Water cool ing of the beam-forming cyl inder, grid-terminal, 

and the plate is required. The water flow must start before 

appl ication of any voltages and preferably should continue 
for several minutes after removal of al l voltages. Inter-

locking of the water flow for each of the cooled elements 

with al l power suppl ies is recommended to prevent tube 

damage in case of fai lure of adequate water flow, The use 

of disti l led water is essential. 

Water Flow: 
Absolute Tygtical 
Min. Flow 
FLOW gqm 
q~m 

To plate (In direction 
shown on Dimensional 
Outline): 
For plate dissipation 

up to i25 kw. 40 
For plate dissipation 
of 260 kw   60 

For plate dissipation 
of 330 kw 70 

For plate dissipation 
of 400 kw   80 

To grid-terminal 
connector   1 

To beam-forming 
cylinder  7 8 9 50 

Outlet Water Temperature (Anyoutlet) 70 max. °C 
Minimum Plate-Water~olumn Resistance 1/2 megohm per kv of 

do plate voltage 
Ceramic-Bushing Temperature   150 max. oC 
Metal-Surface Temperature 150 max. °C 

Fittings: 

Fittings for the plate and beam-forming-cylinder water con-
nections may be obtained from the Breco Division, Perfecting 
Service Co., 332 Atando Ave., Charlotte 6, North Carolina, USA. 

~,°: See next page. 

Pressure Max. 
Dro~4 for Gauge 
Typical Pres-
Flow sure° 
ysi qsi 

44 18 100 

66 35 100 

77 48 100 

88 65 100 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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6949 

SUPER-POWER SHIELDED-
GRID BEAM TRIODE 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Crest o} modulation conditions 

Maximum CCS Ratings, Absolute Values: 
For altitudes uy to g,000 feet and }regvencies uy to 7g Nc 

DC PLATE VOLTAGE  20000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  60 max, amp 
MAX.-SIGNAL PLATE INPUT   1100000 max. watts 
MAX.-SIGNAL DC GRID CURRENT   1.5 max. amp 
PLATE DISSIPATION (Average)   400000 max. watts 

Typical CCS Class B Operation at 10 Mc: 
DC Plate Voltage  18000 volts 
DC Grid Voltage (Approx.)'  -300 volts 
Zero-Signal DC Plate Current  5 amp 
Effective RF Load Resistance  170 ohms 
"Single-Tone" Operation:®

Max.-signal do plate current  57 amp 
Max.-signal do grid current   0.35 amp 
Max.-signal peak rf grid voltage. 1900 volts 
Max.-signal driving power (Approx.) 10000" watts 
Max.-signal power output (Approx.). 600000 .watts 

"Two-Tone" Operation:l~ 
Average do plate current  37 amp 
Average do grid current   0.22 amp 
Peak envelope rf grid voltage 1900 volts 
Average power output (Approx  )   300000 watts 
Peak envelope power output (Approx.)  600000 watts 

RF POWER AMPLIFIER — Class C Telegraphy## 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS' Ratings, Absolute Values: 

For altitudes uy to g,aoo feet and }requencies uq to ry5 Nc 

DC PLATE VOLTAGE  20000 max. volts 
DC GRID VOLTAGE   -1000 max. volts 
DC PLATE CURRENT  50 max. amp 
DC GRID CURRENT   1.5 max. amp 
PLATE INPUT   1000000 max. watts 
PLATE DISSIPATION   400000 max. watts 

Typical CCS Operation at 425 Kc: 
DC Plate Voltage  17500 volts 
DC Grid Voltages  ~'i25 volts 
Peak RF Grid Voltage  2000 volts 
DC Plate Current  40 amp 
DC Grid Current   1 amp 

~,~, ~,k ,® ,s", u, , ~: See next page. 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 
Driving Power (Approx.)+  2000 

Useful Power Output (Approx.) 500000 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

watts 
watts 

Note Min. Max. 

Filament Current 1 870 1100 amp 

Amplification Factor 1,2 48 74 
Direct Interelectrode Capacitances: 

Grid to plate  - - 20 µµf 

Grid to filament - 1150 1550 µµf 

Plate to filament  - 140 170 µµf 

x ote 1: With 7.9 volts ac on filament. 

Note 2: For Oc grid volts = -50 and do plate voltage adjusted togive do 
plate current of id amperes. 

• 

Directly across cooled element Por the indicated typical flow. 

AL tube inlets. 

Continuous Commercial Service. 

~ ODtained from a fixed supply. Value should be adjusted to give 
indicated value of zero-signal plate current. 

® "Single-Tone" operation refers to that class of amplifier service in 
which the grid-No.l input cons lst5 ofa monoffeq uency rf Signal having 
constant ampl itude.- This signal is produced in a single-s ideba nd 
suppressed-carrier system when a single audio frequency of constant 
ampl itude is appl ied to the input of the system. 

u Includes tube losses, circuit losses, and "swamping power^ losses. 

'Two-Tone' operation refers to the simultaneous ampl ification of the 
two equal-ampl it utle, radio-frequency signals resulting from modulation 
of a single-s ideDand, suppressed-carrier transmitter Dy two audio-
frequency signals of equal ampl itude. T he data shown for 'Two-Tone' 
modulation refer to the case in which the peak ampl itude of the 
resultant rf grid Signal is equal to the "Max.-S lgnal Peak RF Grid-No.i 
Voltage^ as specified under "Single-Tone^ mod utat ion. 

Key-down conditions per tube without ampl itude modulation. Modulation 
essentially negative may be used if the positive Deak of the audio-
frequency envelope does not exceed 1155 of the carrier conditions. 

~ Obtained from fixed supply. 

Additional driving power is requiretl at frequencies where circuit 
losses become significant. 

OPERATING CONSIDERATIONS 

A high-seed, electronic protective device must be used 
to remove the plate voltage within a few microseconds in the 
event of abnormal operation such as internal arcing. The 
protective device employed to remove the plate voltage in 

any instal lation must be approved by the RCA Electron Tube 
Division. In addition, the grid circuit should be provided 
with overload relays which wi l l act to remove within a period 

of 0.1 second al l grid power in the event of excessive grid-

current flow. Inquiries concerning a high-speed, electronic 
protective device for removal of plate voltage from the 6949 
may be addressed to Commercial Engineering, Electron Tube 
Division, RCA, Harrison, N.J. 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 
The 6949 can be operated with maximum ratings at frequencies 

up to 75 Mc and with reduced ratings to higher frequencies. 
The capabi l ities of the 6949 foroperationathigherfrequen~ies 

and at higher powers have not yet been determined but requests 
for information on specific appl icat ions wi l l be welcomed. 

PLATE 
WATER-CONNECTION 

PLUG BFRECO NL^32-BS 
OJDTES 1,357) 

STD. 
LIFTING RING 

PLATE 
TERMINAL 

CERAMIC 

OUTPUT-CIRCUIT 
RETURN TERMINAL 

KRI 
FLANGE 96• 

INPUT-CIRCUIT MA%. RETURN TERMINAL 

CYLINDRICAL  A= 
INPVT-CIRCUIT ~ —L.- I 

RETURN TERMINAL 
38"MIN. GRID 

KR\ R TERMINAL 

I 
BEAM-FORMING-CYL 
WATER-CONNECTION 3.]0" 

PLUG BRECO N>tE4M4 3.08" g.64" 
(NOTES 2.35]) I 

x.0L6~`I 
OUTS 

1 .L FILAMENT FLANGE 
TERMINAL FF 

(NOTE 4) 6.12"MA%~ 

NOTE 6 

FILAMENT CYLINDER 
TERMINAL FC 

(NOTE 4) 

e; 

3.~8" 
e" 2.24" 
MIN. 

f 
6.88"MAx. 

SAFETY 
CABLE 

(NOTE 5) 
3 .4 
3 4" 

1'M
+
IN. (NOTE 8) 

i 

8.62"i.q" 

13.12" 
+ 3.20" 

I"MIN. (NOTE 8) 

10.06" 9.68" MAX. .,20" 

.0" 

6.3~ 
5.12 

IN: 

4.4]"SA3 

f 
194 
5.12` 

4.4 MAX.- - -

Notes 1 to e: See next page. 

ExHAUST TUBE COVER: 
MAKE NO CONNECTION 

._DO NOT REMOVE 
DO NOT USE FOR 

SUPPORTING WEIGHT 
OF TUBE 

A2" 
MAX. 

40" 
MAX. 

92CL-92% 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
RADIO CORRORAiION OF AMERICA, HARRISON, NEW JERSEY & CE-9296A 



6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

9.50N 
±.06 5.46" 

±.10' 

KR2 

IOA6"MAX. 

8.82" ±.06't 

7.16" ±.06"—+ 

6.Sfi 3.06" 

4.40" ±.IO" 

3.50"± 

CERAMIC 

GRID 
TERMINAL 

18 HOLES 
TAPPED %q 28 

IB HOLES N.F. TO MIN. 
EQUALLY SPACED DEPTH OF .38" 
WITHIN 3.035"FOR EQUALLY. SPACED 

92CM-9295 I/q DIA. BOLTS WITHIN 2.06" 
SECTION A-A 

MOTE I: SOCKET No.412-BS I-I /2" FOR THIS PLUG MAY BE 
OBTAINED FROM BRECO DIVISION, PERFECTING SERVICE CO., 
332 ATANDO AVE., CHARLOTTE 6, N.C. 

NOTE 2: SOCKET No.4EF4 I/2" IWITH FEMALE PIPE-THREAD 
CONNECTION) OR SOCKET No.4EM4 1/2" IW~TH MALE PIPE-THREAD 

CONNECTION) MAY BE OBTAINED FROM SUPPLIER INDICATED 
IN NOTE I. 

NOTE 3: DIRECTION OF WATER FLOW THROUGH TUBE MUST BE 
IN DIRECTION INDICATED BY MARKINGS AT WATER CONNECTIONS. 

NOTE 4: USE FOR FILAMENT POWER ONLY. INPUT-CIRCUIT 
RETURN SHOULD BE MADE TO BOTH INPUT~IRCUIT-RETURN TERMINA LS 
(Kx & Kp3 ); OUTPUT-CIRCUIT RETURN SHOULD BE MADE TO 
OUT ~UT-CIRCUIT-RETURN TERMINAL IKpl 1. 

NOTE 5: REMOVE THIS CABLE BEFORE OPERATING TUBE AND KEEP 
CABLE FOR FUTURE TUBE HANDLING. 

NOTE 6: DO NOT TAMPER WITH THESE BOLTS. 

x otes 7 6 9: See next page. 

7-58 ELECTRON TUBE DIVISION 
[ADIO COANJRATION OF AMERIG, NARAISON, NEW JEASET 

CE-9295 
X32966 
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SUPER-POWER SHIELDED-

GRID BEAM TRIODE 
NOTE 7: INLET WATER CONNECTIONS ( IN1 ARE BOTH ON SAME 
SIDE OF TUBE AND TO THE RIGHT WHEN TUBE IS VIEWED WITH 

NAME PLATE TOWARD OBSERVER. 

NOTE 8: THIS AREA IS SUBJECT TO A MAXIMUM TAPER OF 
0.060" TO THE INCH. THE MAXIMUM DIAMETER ALONG THIS TAPER 
WILL BE ON THE END TOWARD THE CERAMIC. 

DETAILS Of SUGGESTED WATER-COOLED 
GRID-TERMINAL CONNECTOR 

COPPER TUBING 
SOLDERED IN GROOVE 

6,6" 

COPPER-~ 

GROOVE 

DRILL 16 HOLES 
"H" DRILL 

L. II/q` O.D. 
COPPER TUBING 

~I ~ 
.125" I/4~ 

VIEW AT A-A' 92CM-9294 

.125"R. 

7-58 ELECTRON TUBE DIVISION 
RAO10 CO RRO RATION OF AMERICA, HARAISON, NEW IE R SEY 

CE-9296C 
-9294 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

E f= 7.3 VOLTS 
IC-GRID AMPERES 
Ib=PLATE AMPERES 

p p O O O O 

M N N ~ O ~ 
GRID VOLTS (EC) 

ELECTRON TUBE DIVISION 
RADIO CORPORNIUN OF M1EWU, HNRRISON, NEW JERSEY 

N 

O O 0 0

N O 
T 

92CM-9305 

a 
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Beam Power Tube 
2 MEGAWATTS PEAK POWER OUTPUT IN 
SHORT-PULSE SERVICE AT 425 Mc 

PULSE LENGTH LOW FILAMENT POWER 
TO 15 MICROSECONDS FOR AIRBORNE USE 

LIQUID COOLED 

For Grid-Driven, Plate-Pulsed Amplifier Ap-
plications at Frequencies from 174 to 600 Mc 

Electrical: 
Filamentary Cathode, Multistrand, Matrix-Type, Oxide-Coated: 

Voltage:a 
Maximum, with do or 60 cps 
ac excitation  1.00 volt 

Maximum, with 400 cps 
ac excitation  1.05 volts 

Typical, with do or 60 cps 
ac excitation  0.95 volt 

Current: 
Typical operation value at 
0.95 volt, with 60 cps excitation 495 amp 

Minimum time to reach operating 
filament voltage   30 seconds 

Minimum time at normal operating 
fi lament voltage before other 
voltages are appl ied   90 seconds 

Mu-Factor, Grid No.2 to Grid No  1   7 
Direct Interelectrode Capacitances: 
Grid No.1 to plate   0.15 max. pf 
Grid No.l to grid No.2 and cathode 500 pf 
Plate to cathode and grid No.2   30 pf 
Grid No.2 to cathode 
(Including bypass capacitors)   18000 max. pf 

Mechanical: 

Gperating Position  Tube axis vertical, either end up 
Overall Length   8.62" ± 0.31" 
Maximum Diameter   11.25" 
Weight (Approx.)   38 lbs 
Terminal Connections (See Dimensional OutlineJ: 

F -Insulated Filament Ter- P_ P 
urinal and Coolant Connection 

FR - Uninsulated Filament Terminal 
for OC Circuit Returns and 
Coolant Connection 

G I - RF Grid-No.l Terminal cl
Contact Surface 

GI W - DC Grid-No.l and Coolant Connection rcR ~ 

G2 -DC Grid-No.2 and Coola~tt Connection 
FR 

KR - RF Cathode Terminal Contact Surface for Circuit Returns 
P - RF Plate Terminal Contact Surface 
PW - DC Plate and Coolant Connection 

F 
Kq 

~- Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 

DATA I 
2-64 
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Thermal: 
Ceramic—Insulator Temperature  150 max. °C 
Metal —Surface Temperature  100 max. °C 
Minimum Storage Temperature, 

without cool ing l iquid in 
coolant ducts  —65 min, oC 

External Gas Pressureb   60 max. psia 

Air Cool ing for Insulators and Contact Areas: 
It is important that the temperature of any external part 
of the tube not exceed the value specified. In general, 
forced—air cool ing of the ceramic insulators and the adjacent 
contact areas may be required if the tube is used in a 
confined space without free ci rculat icn of air. Under such 

conditions, provision should be made for blowing an adequate 
quantity of air across the ceramic insulators and adjacent 
terminal areas to l imit their maximum temperature to the 
value specified. 

Liquid Cool ing: 

Liquid cool ing of the fi lament block, do cathode block, 
grid—No. l block, grid—No.2 block, and plate is required. 
When tube operation under low ambient temperatures is re—
quired, the recommended coolant is inert l iquid FC75 (Made 
by the Fluo roc hemical Division, Minnesota Mining and Manu—
facturing Co., 900 Bush Avenue, st. Paul 6, Minnesota) but 
ethylene glycol mixed with water in the proportion of 60% 
ethylene glycol to 40$ water by weight can be used. When 
the environmental temperature permits, the coolant may be 
water; the use of disti l led water or fi ltered deionized 
water is essential. The l iquid flow must start before 
appl ication of any voltages and preferably should continue 
for several seconds after removal of al l voltages. Inter—
locking of the l iquid flow through each of the cooled 
elements with al l power suppl ies is recommended to prevent 
tube damage in case of fai lure of adequate l iquid flow. 

Flow: 
Liquid Pressure at any outlet  100 max. psi 
Water Flow: 

Absolute 
Alin. 
Flow 
gym 

Tybical
Flow 

gqm 

Alax. Pressure 
Di}}erential 
for Typical 

Flow° 
bsi 

Through Fi lament block. 0.5 0.8 8 
Through do cathode block. 0.5 0.8 8 
Through grid—No.1 block 0.5 0.8 6 
Through grid—No.2 block 0.5 0.8 8 
Through plate: 

For plate dissipations up 
to 5 kw (Av.)  5 7 5 

For plate dissipations of 
5kw to 8 kw (Av.l 8 10 10 

Resistivity of Water at 25° C   1 min. megohm—cm 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Absolute 
Min. 
Flow 

4pm 
Water Temperature 
from any outlet 

Storage Temperature 

FC75 Flow: 

Max. Pressure 
Typical Differential 
Flow for Typical 

Flow°
gpm psi 

70 max. °C 
See footnote d 

Through filament block 1.0 1.2 20 
Through do cathode block 1.0 1.2 20 
Through grid—No.1 block. 1.0 1.2 14 
Through grid—No.2 black. 1.0 1.2 20 
Through plate: 
For plate dissipation up 
to 5 kw (Average) 10 12 20 

For plate dissipations of 
5 kw to 8 kw (Average). 20 24 80 

Outlet—Liquid FC75 Temperature 
from any outlet 70 max. °C 

Storage Temperature with l iquid 
FC75 in Coolant Courses —65 min. oC 

Liquid FC75 Temperature for 
Tube Operation  —25 min. °C 

Ethylene—Glycol—Water Solution Flow: 

Through fi lament block 1.0 1.2 18 
Through do cathode block 1.0 1.2 18 
Through grid—No.l block. 1.0 1.2 12 
Through grid—No.2 block. 1.0 1.2 18 
Through plate in direction 

shown on Dimensional Outline: 
For plate dissipation up 
to 5 kw (Average)  6 8 7 
For plate dissipations of 
5 kw to 8 kw (Average) 16 18 40 

Outlet—Solution Temperature 
from any outlet  60 max. °C 

Min. Plate—Solution—Column 
Resistance at 25o C  10 min. megohms 

Storage Temperature with Solution 
in Coolant Courses   —45 min. °C 

Solution Temperature for 
Tube Operation   —2C min. ~C 

PULSED RF AMPLIFIER 

For frequencies from i~q to 60o Mc, and a maximum "OM" 
time as specified in any g000—microsecond interval. 

Maximum Ratings, Absolute—Maximum Values: 

~' "OM" Time igµsec ~oµsec 
Peak Positive—Pulse 

Plate Voltages   55000 max. 30000 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 

DATA 2 
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"UN" Time fg µsec 7o µsec 

Peak Positive-Pulse 
Grid-No.2 Voltagef~g  2200 max. 2200 max. volts 

DC or Peak Negative-Pulse 
Grid-No.l Voltage   400 max. 400 max. volts 

Peak Plate Current  80 max. 30 max. amp 
Peak Grid-No.2 Current  15 max. 3 max. amp 
Peak-Rectified 
Grid-No.i Current   15 max. 3 max. amp 

DC Plate Current  0.320 max. 0.500 max. amp 
DC Grid-No.2 Current  0.060 max. 0.060 max. amp 
DC Grid-No.1 Current  0.060 max. 0.060 max. amp 
Plate Input (Average)   16000 max. 9000 max. watts 
Plate Dissipation (Average) 8000 max. 5000 max. watts 

Typical Plate-Pulsed Operation: 

In ClassBserviceatgzgMcwith 
a rectangular waveshage pulse. 

Pulse width i3{csec boµsec 

Duty factor o.00q o.ot8 

Peak Positive-Pulse 
Plate Voltage° 50000 19000 volts 

Peak Positive-Pulse 
Grid-No.2 Voltagef  1800 1700 volts 

Peak Negative-Pulse 
Grid-No.1 Voltageh  325 250 volts 

Peak Plate Current  75 25 amp 
Peak Grid-No.2 Current  8 1 amp 
Peak Rectified 
Grid-No.l Current 10 0.5 amp 

DC Plate Current  0.3 0.45 amp 
DC Grid-No.2 Current  0.03 0.02 amp 
DC Grid-No,l Current  0.04 0.01 amp 

Peak Driver Power 
Output (Approx.)  20000 2000 watts 

Useful Peak Power Output .2000000 225000 watts 

a Because the filament, when operated near the maximum voltage value, 
p rovide5 emission ex ss of any r quirements wi train tube ratings, 
during operation ofnthectube, the filament voltage should be red used 
to a value that will give adequate but not excessive emission. Care-
ful attention to mai nt a~ni ng the value of filament voltage consistent 
with adequate emission will conserve LUDe l ife. The filament voltage 
should De measured at the filament l iquitl coolant connections on the 
tube side of the thre atl s. This procedure is essential for accurate 
measurement of the filament voltage. AL u00 cycles some heating of 
the filament leads antl rf cathode to rminat (c at node neade r) occurs; 
this contlit ion i5 not detrimental to tube operation ar tube lif¢, 

b Tnis pressure is related to the output-cavity pressurization as re-
quired to prevent corona or external arc-over. 

o Neasu red directly across cooled element for the indicated typical flow. 
d 

The Cube coolant ducts must De free of water Defo re storage or ship-
ment of the tube to prevent damage from freezing. 

e The magnitutle of any spike on the plate voltage pulse should not ex-
ceed its peak value Dy more than u000 volts, and the tluration of any 
spike when measured at the peak-value level should not exceed 10f of 
the maximum 'ON' time. The Output cavity must be pre55u ri zed a5 re-
quired to prevent corona or external arc-over at the ceramic insulator. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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f The magnitude of any spike on the grid—No.2 voltage pulse should net 
exceed its peak value by more than 250 volts, and the duration of any 
Spike When measured at the peak—value level Should not exceed lOS of 

9 
the maximum 'ON" time. 

h 

A negative do voltage of 300 volts maximum may De appl ied to grid Mo.2 
to prevent any tune conduction Det ween pulses. 
The grid—Xo.l voltage may De a combination of fixed and self bias ob—
tained from a series grid resistor. 

CHARACTERISTICS RANGE VALUES 

Note Nin. Max. 

Filament Current ~ 460 530 amp 
Input Strap-Resonant Frequency. k 222 250 Mc 
Output Strap-Resonant Frequency k 230 250 Mc 
Direct Interelectrode Capacitances: 

Grid No.l to plate ~ - 0.15 pf 

Grid No.2 to cathode - 10000 18000 pf 

~ AL filament vot loge of 0.95 volt antl ac filament excitation at 60 cps. 
k The frequency range of the sweep generator is varied to produce the 

resonance curve observed on the oscilloscope and Lhe UNF Marker 
Oscillator frequency is vari etl s0 that the pip is obse ned at the peak 
of the resonance curve. Tne resonant Pre qu ency is read on the fre—
quency meter. 

O Measured with special sni eltl adapter. 

COOLING CONSIDERATIONS 

System 

The l iquid-cool ing system consists, in general, of asource 
of cool ing l iquid, a l iquid regeneration loop, a heat ex—
changer, a feed—pipe system which carries the l iquid to the 

fi lament section blocks, to the fi lament common—point connec—
tion, to the grid—No.l block, to the grid—No.2 block, and to 
the plate connections of the tube, and provision for inter—
locking the l iquid flow through each of the cool ing courses 
with the power suppl ies. 

It is essential that the insulating tubing between the 
cool ing—syst-em piping and each of the cool ing courses have 
good insulating qual ities and De of suffic i~e nt length to 
minimize leakage currents and/or electrolysis effects. The 
minimum plate l iquid column resistance should be 10 megohms 
at 25° C. 

The piping system must be arranged so that direction of 
coolant flow through the plate coolant connection is in accord 
with the markings on the plate coolant connection (see 
Dimensional Outline) to insure adequate cool ing. Through 
each of the other coolant connections, the l iquid flow may be 
in either direction. Series or paral lel arrangement of the 
coolant ducts is permissible so long as the specified flow, 
pressure, and outlet temperature ratings are observed. 
Caution: The feed—gibe system should be so designed that all 
of the cooling liquid indicated by the flow meter at~ each 
outlet passes through the associated coolant duct within the 
tube, and is not shunted inadvertently by any other Bath. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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N test as to proper design and functioning of the feed—pipe 
system can be made by plugging the inlet and outlet holes of 
t he f fitting at each cool ing connection. 

Under these conditions, and with al l voltages removed from 

the tube, no l iquid flow should be indicated by the flow meter 

for any connection when the coolant valve is ful ly opened. 

Precautions 
Proper functioning of the coolant system is of the utmost 

importance. Even a momentary fai lure of the l iquid flow wi l l 

damage the tube. In fact, without coolant, the heat of the 

fi lament alone is sufficient to cause serious harm. It is, 

therefore, necessary to provide a method of preventing opera—

tion of the tube in case the coolant supply should fai l. This 

may be done by the use of coolant—flow interlocks which open 

the power suppl ies when the flow through any element is in—
sufficient or ceases. The coolant flow must start before 
appl ication of any voltages and preferably should continue for 
several seconds after removal of al l voltages. 

The absolute minimum coolant flow required through the 
fi lament section blocks, the fi lament common—point connec—

tions, the grid—No. l block the grid—No.2 block, and to the 
plate together with pressure differentials across the cooled 

elements, is given in the tabulated data. The use of an out—

let coolant thermometer and a coolant flow meter at each of 

the outlets is recommended. Under no circumstances should 

the temperature of the coolant from any outlet ever exceed 

the maximum value given for the coolant in the tabulated data. 

In spite of the usual precautions taken to el iminate 
contamination of the coolant by oi l, dust, etc., some im—

purities are l ikely to enter the fluid. The use of ast miner 

with at least 60—mesh screen is recommended in the coolant 

supply l ine as near to the tube as possible to trap any 

foreign particles l ikely to impairthecoolant flow through the 

tube ducts. Also, a regeneration loop fol lowed by a submit ron 

fi lter should he employed. for example, a regeneration loop 

having a IO—to-20—gal lon—per—hour capacity wi l l ordinari ly be 

adequate for use with a cool ing system containing about 
20 gal lons. 

When the tube is used in equipment under conditions such 

that the ambient temperature is below Oo C, precautions should 

be taken to prevent freezing of the water in the tube ducts. 

FOR ADDITIONAL INFORMATION ON THIS TYPE IN-
CLUDING INPUT AND OUTPUT CAVITY DRAWINGS, 
WRITE FOR TECHNICAL BULLETIN AVAILABLE 
FROM: 

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

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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s•., SIMPLIFIED DIMENSIONAL OUTLINEF

INDEX 
PIN 

OUTPUT END 

DC PLATE 8 COOLANT 
CONNECTION 

RF PLATE TERMINAL 
CONTACT SURFACE 

"~*. EXHAVST CAP 
MAKE NO CONNECTION 

DO NOT REMOVE 

RF GRID -N>rl TERMINAL 
CONTACT SURFACE 

^O 

/
Rf CATHODE TERMINAL 
CONTACT SURFACE 

DO NOT MAKE 
/CONNECTION TO SCREWS 

OOLANT OUTLET 
COOLANT INLET 

INDICATES CERAMIC 
BVSHING 

8.62' 
i31" 

N SULATED FILAMENT 
TERMINAL b 

COOLANT CONNECTION 
COOLANT-CONNECTION NUT ~ 92CL-965BVIA 

r A tletai letl Dimensional Outl ine antl associ atetl Gauge Drawings are given 
in the Tecnnical Bulletin available upon request. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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UNINSULATED FILAMENT 
TERMINAL 8 COOLANT CONNECTION 

/NPUT £ND 

DC GRID-N42 6 COOLANT 
CONNECTION 

RF CATHODE TERMINAL 
CONTACT SURFACE 

DC GRID-Nsl 8 COOLANT 
CONNECTION 

92CL-9658VB 
V 

~r 

~~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



b952 
TYPICAL 

CONSTANT-CURRENT CHARACTERISTICS 
....'`` 

E{~=0.95 VOLT 
ICI=GRID—NCI AMPERES 
ICp=GRID—N—^2 AMPERES 
GRID—Ns2 VOLTS=1000 

4 

 ~N~  
0 

d' 
0 'Y 

k

O 

1 
GRID—N—'1 VOLTS 

O 
N 

92CM-9649 

0 
M 

N 

N 

H 

O 

O 
N J 
- Y 

w 
F 
Q 
J 
a 

0 

N 

 O 
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TYPICAL 

CONSTANT-CURRENT CHARACTERISTICS 
Ep=0.95 VOLT 
ICI=GRID—N■I AMPERES 
ICp=GRID—Ns2 AMPERES 
GRID—Ns2 VOLTS=1800 Ŷ////s//////////////////////// 
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MAGNETRON 
SERVO-TUNABLE TYPE 

FORCED-AIR COOLED INTEGRAL MAGNET 

For use as a pulsed oscillator 
at frequencies between 8500 and 9600 Nc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  13.75 t 10% ac or do volts 
Current at 13.75 volts 3.15  amp 

Starting current The maximum instantaneous starting 

current must never exceed 12 amperes, even momentari ly 

Minimum Cathode Heating Time 2.5 minutes 

Frequency  8500 to 9600 Mc 

Maximum Frequency Pull ing at 
VSWR of 1  5   15 Mc 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimension a! Outline 
Air Flow: 
Through Ducts--An air stream should be directed through 

each of the cool ing ducts provided on the tube. Adequate 

flow should be provided so that the temperature of the 

anode block does not exceed 150° C. 

To beater-Cathode Termina~--Adequate flow should be provided 

to maintain the temperature of the heater-cathodeterminal 

below 165° C. 

Waveguide Output Flange Mates with Modified JAN 
UC-52A/U Flange 

Servo-Drive Shaft with Associated Cal ibrated Indicator: 
Revolutions (Approx..) to cover full 

range of 8500 to 9600 Mc  160 
Maximum Torque (Absolute) at tuning-

range stops  192 oz-in. 
Typical Torque between -55o and 
+150° C (Approx  )  6 oz-in. 

Weight (Approx.)   13 lbs 

PULSED-OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For duty cycle uy to o.00ii maximum 

PEAK ANODE VOLTAGE   2} max. kv 
PEAK ANODE CURRENT   27.5 max. amp 
PEAK POWER INPUT  630 max. kw 
AVERAGE POWER INPUT  0.63 max. kw 
PULSE DURATION   2.75 max. µsec 

~: See next page. 
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MAGNETRON 

RATE OF RISE OF VOLTAGE PULSE: 
For pulse duration of 
1 µsec or less   225 max. kv/µsec 

70 min. kv/µsec 
Fo~hanlle deCation greater 

f200 max. kv/µsec 
~ l 70 min. kv/µsec 

ANODE-BLOCK TEMPERATURE. 150 max. °C 
HEATER-CATHODE-TERMINAL TEMPERATURE. 165 max. °C 
LOAD-VOLTAGE STANDING-WAVE RATIO 1  5 max. 

Typical Operation# with Load-Voltage Standing-Wave Ratio 
Equal to or Less than 1.05, Except as Noted: 

Wtith duty cycle o{ d.00x 

Heater Voltage   See Oyerating Considerations 
Peak Anode Voltage   22 22 kv 
Peak Anode Current   27.5 27.5 amp 
Pulse-Repetition Rate  400 4000 cps 
Pulse Duration   2.5 0.25 µsec 
RF Bandwidth with worst 

phasing of 1.5 VSWR  0.5 5 Mc 
Side Lobes with worst phasing 
of 1.5 VSWR. 8 10 db 

Pulling Figure at VSWR of 1.5. 10 10 Mc 
Pushing Figure   0.2 0.2 Mc/amp 
Thermal Factor for any 30° range 
of anode-block temperature 
between -55° C and 150° C. 0.2 0.2 Mc%°C 

Servo-Drive-Shaft Torque 6 6 oz-in. 
Frequency Deviation due to 
tuning backlash  8 8 Mc 

Peak Power Output (Approx.). 220 220 kw 

~ For atmospheric pressure greater than 600 millimeters oT mercury in the 
v icinity of the heater—cathode stem. Operat iDn at pressures tower than 
600 millimeters of mercury may result in arc—over ac toss the stem with 
Consequent damage to the tube. The- wavegui de must always be pre ssurlZed 
to a minimum of 15 psi absolute to prevent arcing, especially when 
there i5 a mismatched load. Arcing In the waveguide due 20 lack of 

# pressure can damage the tube. 

IL is essential that the input circuit be designetl so that if arcing. 
occurs the energy per pulse del ivered to the tube cannot greatly exceed 
Lhe normal energy per pulse. TO Satisfy this requirement, it is 
rec ommend etl that pulse rs of the discharging—network type De used. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Hote Min. Nax. 

Heater Current   1 'c.8 3.5 amp 
Peak Anode Voltage   2 20 23 kv 
Peak Power Output  3 180 - kw 
Pulses Missing from Total. 4,5 - 0.25 ~ 

Notes 1 to 5: See next page. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADiO CORRORATION Of AMEtIG, NARRISON, NEW JE lSEY 



~o 
7008 

MAGNETRON 

Note 1: 

Note 2: 

Note 3: 

Note 4: 

N Ote 5: 

With 13.75 volts ac or do on heater. 

With peak anode current of 27.5 amperes. For heater voltage, 
see Ogerat{ng Considerations. 

with peak anode current of 27.5 amperes corresponding to a peak 
anode voltage in the order of 22 kv., •anode-D1 ock temperature of 
115° C aDProx., pulse duration of 2.5 microseconds, and maximum 
load-voltage standing-wave ratio equal to or less than 1.05. 
For heater voltage, see Operatting Considerations. 

Pulses are considered to be missing if the energy level at the 
operating Preq uency Is less than 70 per cent of the normal value. 

With peak anode current of 27.5 amperes corresponding to a peak 
anode voltage in the order of 22 kv, anode-block temperature of 
115° C app rox., pulse duration oP 0.25 microsecond, load-voltage 
5 tantling-wave ratio of 1.5 ad 1'u5tetl in phase to produce 
maximum instabil ity. For heater voltage, see Operating 
Considerations. 

DEFINITIONS 

Ssoo th Peak Pa 1ue. The maximum value of a smooth curve drawn through 
the average of the fluctuation over the top oPa voltage or current pulse. 

Pulse Rtidth. The time interval between the two points of the current 
p u15e at which the current is 50 per Cent of the smooth peak value. 

R dte of Rise of Postage Pulse. The steepest slope of the voltage-pulse 
leading edge above 50 per cent of the smooth peak value. Measurement of 
the rate of rise of voltage shoultl De made using a capacitance divider 
with an input capacitance not exceeding 6 µµt. An oscilloscope of 
sufficient bandpass, such as the Te kt ronlx 517 or equivalent, should 
be used. 

OPERATING CONSIDERATIONS 

Mounting of the 7008 should be accompl ished by means of 

the mounting flange which may be positioned to operate the 

tube in any orientation. This flange is made to permit use 

of the 7008 in appl ications requiring a pressure seal. Care 

should be taken by the equipment designer to insure that the 

tube is mounted on a surface having adequate flatness so as to 

avoid possible distortion of the mounting flange when it is 

bolted to the mounting surface. Captive I/4" - 20 bolts are 

provided at the corners of the mounting flange for mounting 

the magnetron. These four mounting bolts are held in position 

during shipment of the 7008 by plastic sleeving which also 

serves to protect the bolt threads. 

Fastening the JAN RG-gilU waveguide to the waveguide out-
put flange of the tube i accompl lshetl in the fol lowing manner. 
A JAN U6-52A/U choke flange or equivalent should be modified 

by dri l l ing out the screw threads from the four mounting holes 

in the choke flange using a No. l5 dri l l. This operation wi l l 

permit four size 8-32 bolts inserted th ro ugh the flange mount-

ing holes, to engage the threaded waveguide output flange 

of the tube. It is recommended that the choke flange be 

sufficiently tight to avoid arcing and other contact effects. 

Before the choke flange is fastened to the waveguide output 

flange of the tube, the user should make certain that the 

waveguide window is entirely free of dust to prevent possible 

arcing with consequent damage to the tube 

9—SS ELECTRON TUBE DIVKION TENTATIVE DATA 2 
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A conduit should be attached to each of the inlet-air 
duct flanges provided on the tube. The conduits should be 
made of flexi bbe, non-magnetic material. Rubber hose or 
stainless-steel hose is suitable. Fastening of the conduits 
requires two non-magnetic 6-32 screws at each duct. Adequate 
flow of cool ing air should be provided through the ducts to 
maintain the temperature of the anode block below 150° C under 
any condition of operation. Fai lure to provide adequate 
cool ing wi l l impair tube l ife. Cool ing of the heater-cathode 
terminal may be required under some conditions to maintain 
the temperature of this terminal below 165° C. 

A mechanical drive may be connected to the drive shaft of 

the 7008 by using a flexible coupl ing dri l led for a 3/I6"-
diameter shaft and held in place 6y a setscrew. When the 
magnetron is instal led in radar equipment whichhas a frequency 
index dependent upon rotation of the drive shaft, both the 
index and the 7008 tuner indicator should be adjusted to the 
same frequency before the drive coupl ing is connected to the 
drive shaft. 

The heater to retinal and the heater-cathode terminal require 
the use of aconnector with flexible leads such as the Ucinite' 
No. 1 15364 with bui lt-in capacitor, or equivalent. Unless 
flexible leads are used, the heater and heater-cathode seals 
may be damaged. 

A heate r. st arter should be used to raise the voltage 
gradual ly and to l imit the instantaneous starting current 
through the heater when the circuit is first closed. The 
starter may be either a system of time-delay relays cutting 
resistance out of the circuit, a high-reactance heater trans-
former, or a simple rheostat. Regardless of the method of 
control, it is impo rtant that the maximum instantaneous sta rt -
ing current never exceed, even momentari ly, a value of 12 
amperes. Exceeding this value may damage the heater. 

After the heater voltage is raised to its rated value of 
13.75 volts, al low the cathode to warm up for at least 2-I/2 
m inut es to make su re that the cathode re ac hes ope rating tempera-
ture. When the cathode has reached ful l operating temperature, 
high-voltage pulses, negative with respect to anode Ig ro and ), 
can be appl ied to the heater-cathode terminal. As soon as the 
7008 begins to osci l late, the heater voltage IEfI should be 
reduced in accordance with the fol lowing formulas, depending 
on the average power input IPi I to the tube: 

Pi up to 450 watts: Ef = 13.75 (1 - 450/ volts 

Pi greater than 450 watts: Ef = 0 volts 

When the 7008 is osci l lating, the cathode is subjected 
to considerable electron bombardment which raises the tempera-
ture of the cathode. The magnitude of such heating is a 

' Manufactured by Ucinite Division of United-Carr Fastener Corporation, 
N ewt onv ille 60, Massachusetts. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO COE/ORATION Of AMFRIU, NAR RISON, NEW JERSEY 



700$ 

MAGNETRON 

function of the total dissipation and must be compensated by 

reduction of heater voltage in order to prevent overheating 

of the cathode. Fai lure to start the tube at rated heater 

voltage and to reduce the heater voltage as soon as osci l lation 

starts may adversely affect tube l ife. 

The heater should be protected against input pulse power 

by placing a suitable capacitorin shunt with the heater leads 

as near the heater-cathode stem as possible in order to l imit 

the magnitude of the transient voltages which may develop 

across the heater. This capacitor may be incorporated in the 

design of the connector for the heater terminal and heater-

cathode terminal. 

The anode-circuit return should be made to the heater—
cathode terminal. If the anode-circuit return is made to the 
heater terminal, al l of the anode current wi l l flow through 

the heater and may cause heater burnout. 

The frequency of the ryoo8 may 6e preset by turning the 
drive shaft unti l the setting of the indicator is reached 

corresponding to the desired firequency. For precise tuning 

adjustment, the final indicator setting should be approached 

using a counterclockwise direction of rotation which is the 

direction of increasing frequency. 

Revolutions of the servo-drive shaft are not indicated 

directly by the indicator. Approximately 160 revolutions of 

the drive shaft are required to tune through the 8500-to-9600-

Mc range. A tuning rate of 200 megacycles per second can be 

achieved. Typical servo-drive-shaft torque is 6 ounce-inches 
throughout the temperature range of -55° to 150° C. Mechanical 
stops are provided at each end of the tuning range. Torque 
appl ied to these stops and the starting torque must not exceed 
192 ounce-inches ( I foot-pound) including inertial effects. 

Our engineers are ready to assist you in circuit 
applications of the RCA—ryoo8. For further information, 

write to Commercial Engineering, RCA, Rarrison, Xew Jersey, 

giving complete details as to the proposed service. 
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RIEKE DIAGRAM 
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PARTIAL RIGHT-SIDE VIEW 
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DETAIL A 
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REFERENCE PLANE P. IS DEFINED AS THE PLANE THROUGH THAT 
PORTION OF THE MOUNTING FLANGE DESIGNATED AS ANNULAR 
SURFACE D. 

REFERENCE PLANE B IS DEFINED AS THE PLANE WHICH IS PER-
PENDICULAR TO PLANE A AND PASSES THROUGH THE EXACT CENTERS 
OF MOUNTING-FLANGE HOLES No.2 & No.3 WHICH HAVE THE SPEC-
IFIED BOLTS INSERTED THROUGH THEM. 

REFERENCE PLANE C IS DEFINED AS THE PLANE WHICH IS PER-
PENDICULAR TO PLANE A & PLANE B AND PASSES THROUGH THE 
EXACT CENTER OF MOUNTING-FLANGE HOLES No.3 6 No.4 WHICH 
HAVE THE SPECIFIED BOLTS INSERTED THROUGH THEM. 

NOTE I : SURFACE E OF THE WAV EGUIDE OUTPUT FLANGE, AND 
THE ENTIRE MOUNTING FLANGE ARE MADE SO THAT THEY MAY BE 
USED TO PROVIDE A HERMETIC SEAL. 

NOTE 2: THE AXIS OF THE HEATER-CATHODE TERMINAL WILL BE 
WITHIN THE CONFINES OF A CYLINDER WHOSE RADIUS IS 3/64" 
AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A AT 
THE SPECIFIED LOCATION. 

NOTE 3: ALL POINTS ON MOUNTING FLANGE WILL LIE WITHIN 
0.015" ABOVE OR BELOW REFERENCE PLANE A. 

NOTE 4: THE LIMITS INCLUDE ANNULAR AS WELL AS LATERAL 
DEVIATIONS. 

NOTE 5: THESE DIMENSIONS DEFINE EXTREMITIES OF THE.0. 169" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 6: THESE DIMENSIONS DEFINE EXTR EMITIES OF THE 0.540" 
INTERNAL DIAMETER OF THE CYLINDRICAL NEATER-CATHODE 
TERMINAL. 

NOTE 7: NO PART OF THE CONNECTOR DEVICE FOR THE HEATER 
AND HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE 
UNDERSIDE OF THIS LIP. 

NOTE 8: THE HEATER TERMINAL AND THE HEATER-CATHODE TER-
MINAL ARE CONCENTRIC WITH 0.010". 

NOTE 8: CLOCKWISE ROTATION OF DRIVE SHAFT DECREASES 
FREQUENCY. 

NOTE 10: ANODE TEMPERATURE MEASURED AT JUNCTION OF WAVE-
GUIDE AND ANODE BLOCK. 

NOTE 1 1 : TEMPERATURE OF HEATER-CATHODE TERMINAL MEASURED 
HERE. 
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TYPICAL STABILIZATIOIN CHARACTERISTIC 
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EFFECT OF LENGTH OF TRANSMISSION LINE BE-

~'~TWEEN OUTPUT FLANGE AND LOAD ON ALLOWABLE 
VOLTAGE STANDING-WAVE RATIO 
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TYPICAL PERFORMANCE CURVES 

OPERATING FREgUENCY (Mc)=9000 
PULSE DURATION (It,SEC)=2.5 
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TYPICAL PERFORMANCE CURVES 
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Beam Power Tube 

./'^~ 

/'"'~, 

FORCED-AIR COOLED 
COAXIAL-ELECTRODE STRUCTURE 370 WATTS CW OUTPUT UP TO 150 Mc 
UNIPOTENTIAL CATHODE 140 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotentia) Cathode: 
Voltage (AC or DC)a 6  0 t 10~ volts 
Current at heater volts = 6.0 2  6 amp 
Minimum heating time  30 sec 

Mu-Factor, Grid No.2 to Grid No.1, 
for grid-No.2 volts = 300 and 
grid-No.2 ma. = 50  5 

Direct Interelectrode Capacitances:b 
Grid No.l to plate  0.03 µµf 
Grid No.l to cathode, grid No. 2, 

and heater  16 µµf 
Plate to cathode, grid No.2, 
and heater 4  4 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overal l Length  2  404" 
Maximum Seated Length  1  850" 
Maximum Diameter  1  640" 
Weight (Approx  )  4 oz 
Radiator  Integral part of tube 
Socket Air-System Socket, such as 

Johnsen No.124-110-1~ 
(Suppl ied with Air Chimney) 

Base  Special 8-Pin 
€'~ BOTTOM VIEW 

RADIATOR 

~~ 

Pin 1 -Grid No.24
Pin 2 -Cathode 
Pin 3 -Heater 
Pin 4 -Cathode 
Pin 5 -Do Not Use 
Pin 6 -Cathode 
Pin 7 -Heater 

Pin 8 -Cathode 
Base Index Plug-

Grid No.1 
Radiator - Plate 

Ring Terminals -
Grid No.2 

Air Flow: 
Through indicated air-system socket—This fitting directs 
the air over the base seals; past the grid-No.2 seal, 
glass envelope, and plate seal; and through the radiator 
to provide effective cool ing with minimum air flow. 

When the tube is operated at maximum plate dissipation 
for each class of service, a minimum air flow of 5.6 cfim 

~— Indicates a change. 

r;.~1 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7034/4X150A 
through the system is required. The corresponding pressure 
drop is C.45 inch of water. These requirements are for 
operation at sea level and at an ambient temperature of 
20° C. At higher altitudes and ambient temperatures, 
the air flow must beincreased to maintain the respective 
seal temperatures and the plate temperature within maximum 
ratings. 

Without air-system socket—If an air-system socket is not 
used, it is essential that adequate cool ing air be 
dir<e ct ed over the base seals, past the envelope, and 
through the radiator. Under these conditions and with 
the tube operating at maximum plate dissipation for each 
class of service, a minimum air flow of 5.3 cfm must 
pass through the radiator. The corresponding pressure 
drop is 0.28 inch of water. These requirements are for 
operation at sea level and at an ambient temperature of 
20° C. At higher altitudes and ambient temperatures, 
the air flow must be increased to maintain the respective 
seal temperatures and the plate temperature within 
maximum ratings. 

Plate Temperature (Measured on base end 
of plate surface at junction with fins) 250 max. 

Temperature of Plate Seal   200 max. 
Temperature of Base Seals and 
Grid—No.2 Seal   175 max. 

oC
oC

oC

AF POWER AMPLIFIER & MODULATOR — Class AB If 
MSX IIRUIn CCS9 Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE. 2000 max. volts 
DC GRID—No.2 (SCREEN~RID) VOLTAGE  400 max. volts 
MAX.—SIGNAL DC PLATE CURRENTh   250 max. ma 
GRID—No.2 INPUTh  12 max. watts 
PLATE DISSIPATIONh  250 max. watts 
PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect to cathode. 150 max. volts 
Neater positive with respect to cathode. 150 max. volts 

Typical CCS Operation: 

Values are fo r.2 tubes 

DC Plate Voltage  800 
DC Grid—No.2 Voltage  300 
DC Grid—No.1 (Control —
Grid) Voltage   —40 

Peak AF Grid—No.l—to—
Grid—No.l Voltage   80 

Zero—Signal DC Plate Current  210 
Max.—Signal GC Plate Current  435 
Zero—Signal DC Grid—No.2 

Current   0 
Max.—Signal DC Grid—No.2 

Current   76 

1000 1500 2000 
300 300 300 

—43 —50 —50 

86 100 100 
165 100 100 
450 456 470 

0 0 0 

52 42 36 

volts 
volts 

volts 

volts 
ma 
ma 

ma 

ma 
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7034/4X150A 
Effective Load Resistance 
(Plate to plate) 4400 4250 6570 8760 

Max.-Signal Driving Power 
(Approx.)  0 0 0 0 

Max.-Signal Power Output 
(Approx.)  170 230 400 580 

ohms 

watts 

watts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance (Per tube) 0.1 max. megohm 

AF POWER AMPLIFIER 6 MODULATOR — Class A62~ 
Maximum CCS9 Ratings, Absolute-Naximum Values: 
DC PLATE VOLTAGE 
DC GRID-No.2 (SCREEN~RID) VOLTAGE 
MAX.-SIGNAL DC PLATE CURRENTh  
GRID-No.2 INPUTn 
PLATE DISSIPATIONN 
GRID-No.l (CONTROL-GRID) INPUT 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. . 
Heater positive with respect to cathode . 

Typical CCS Operation: 
Values are }or 2 tubes 

2000 max. volts 
400 max. volts 
250 max. ma 
12 max. watts 
250 max. watts 
2 max. watts 

150 max. 
150 max. 

DC Plate Voltage 800 1000 1500 2000 
DC Grid-No.2 Voltage 300 300 300 300 
DC Grid-No.1 Voltage 
Peak AF Grid-No.l-to-
Grid-No.l Voltage  

-40 

90 

-45 

98 

-50 

106 

-50 

106 
Zero-Signal DC Plate Current. 210 166 100 100 
Max.-Signal DC Plate Current. 
Zero-Signal DC Grid-No.2 

Current  
Max.-Signal DC Grid-No.2 
Current  

Effective Load Resistance 
(Plate to plate)  

Max.-Signal Driving Power 
(Approx.)  

Max.-Signal Power Output 
(Approx.)  

500 

0 

80 

3140 

0 15 

215 

493 

0 

58 

3950 

0.15 

270 

500 

0 

46 

5970 

0.2 

440 

500 

0 

36 

8100 

0.2 

630 

volts 
volts 

volts 
volts 
volts 

volts 
ma 
ma 

ma 

ma 

ohms 

watt 

watts 

RF POWER AMPLIFIER — Class B Television Service 
Synchronizing-level conditions ber 
tube unless otherwise s~ecti}tied 

Naximum CCS9 Ratings, Absolute-Naximum Values: 

54 to 2i6 Nc 
DC PLATE VOLTAGE  1250 max. volts 
DC GRID-No.2 (SCREEN~RID) VOLTAGE  400 max. volts 
DC GRID-No.l (CONTROL~RID~ VOLTAGE -250 max. volts 
DC PLATE CURRENT (AVERAGE)   250 max. ma 

RADIO CORPORATION OF AMERICA onrn 2 
Electron Tube Division Harrison, N. 1. 9-62 



7034/4X150A 
GRID-No.2 INPUT   12 max. watts 
GRID-No.l INPUT   2 max. watts 
PLATE DISSIPATION   250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 

Typical CCS Operation: 

With bandwidth of g Nc 

DC Plate Voltage 
DC Grid-No.2 Voltage 
DC Grid-No.l Voltage 
Peak RF Grid-No.1 Voltage: 
Synchronizing level  
Pedestal level  

DC Plate Current: 
Synchronizing level  
Pedestal level  

DC Grid-No.2 Current: 
Synchronizing level  
Pedestal level  

DC Grid-Na.1 Current: 
Synchronizing level  
Pedestal level  

Driver Power Output (Approx.):J 
Synchronizing level  
Pedestal level  

Useful Power Output (Approx.): 
Synchronizing level  
Pedestal level  

750 1000 1250 
300 300 300 
~0 ~5 -70 

85 95 100 
65 70 75 

335 330 305 
245 240 230 

50 45 45 
20 15 10 

15 20 25 
4 4 4 

7 8 9 
4.25 4.7 5.5 

135 200 250 
75 110 140 

volts 
volts 
volts 

volts 
volts 

ma 
ma 

ma 
ma 

ma 
ma 

watts 
watts 

watts 
watts 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum Ratings, Absolute—Maximum Values: 

Uy to tgo Nc U4 to qoo Nc 

CCS9 ICAS~ CCS9
DC PLATE VOLTAGE. 2000 max. 2250 max. 1250 max. volts 
DC GRID-No.2 

(SCREEN~RI D) 
VOLTAGE   400 max. 400 max. 400 max. volts 

MAX.-SIGNAL DC 
PLATE CURRENT 250 max. 280 max. 250 max. ma 

GRID-No.2 INPUT 12 max. 12 max. 12 max. watts 
PLATE DISSIPATION 250 max. 250 max. 300 max. watts 
PEAK HEATER-
CATHODE VOLTAGE: 
Neater negative 

with respect 
to cathode. 150 max. 150 max. 150 max. volts 

Heater positive 
with respect 
to cathode. 150 max. 150 max. 150 max. volts 

+ intli cafes a cnang e. 

RADIO CORPORATION OF AMERICA 
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7034/4X150A 
Typical Class ABl "Single-Tone" Operation up to 150 Mc:" 

CCS9 (CAS • 
c~ DC Plate Voltage 1000 1500 1800 2000 volts 

DC Grid-No.2 Voltagep 300 300 300 300 volts 
DC Grid-No.l (Control-
Grid) Voltage  -50 -50 -50 -48 volts 

Zero-Signal DC Plate Current. 50 50 50 60 ma 
Zero-Signal DC Grid-No.2 

Current  0 0 0 0 ma 
Effective RF Load Resistance. 1860 3280 4140 4270 ohms 
Max.-Signal DC Plate Current. 225 225 225 250 ma 
Max.-Signal DC Grid-No.2 
Current  11 11 11 9 ma 

Max.-Signal Peak RF Grid-
No.l Voltage 50 50 50 48 volts 

Max.-Signal Driving Power 
(Approx.)  0 0 0 0 watts 

Max.-Signal Power Output 
(Approx.)  115 200 250 290 watts 

Maximum Circuit Values (CCS or (CAS): 

Grid-No.l-Circuit Resistance under Any Condition: 
With fixed bias  25000 max. ohms 
With cathode bias   Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions gertube for use 
with a maz. modulation factor of i 

Maximum CCS9 Ratings, Absolute-Maximum Values: 

Uq to igo to 
igo Nc goo Nc 

DC PLATE VOLTAGE  1600 max. 1000 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE   300 max. 300 max. volts 

DC GRID-No.l (CONTROL-GRID) 
VOLTAGE   -250 max. -250 max. volts 

DC PLATE CURRENT  200 max. 200 max. ma 
GRID-No.2 INPUT   10 max. 10 max. watts 
GRID-No.l INPUT   2 max. 2 max. watts 
PLATE DISSIPATION   165 max. 165 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with - 

respect to cathode  150 max. 150 max. volts 
Heater positive with 

respect to cathode  150 max. 150 max. volts 

Typical CCS Operation: 

Uq to tgo Nc 

DC Plate Voltage  1200 1600 volts 
DC Grid-No.2 Voltage (Modulated 
approx. 55%)~   250 250 volts 

.-Inai ca [es a change. 
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7034/4X150A 
DC Grid-No.l Voltager  
Peak AF Grid-No.2 Voltage (For 
100% modulation)  

Peak RF Grid-No.l Voltage  
DC Plate Current 
DC Grid-No.2 Current 
DC Grid-No.l Current (Approx  ) 
Driving Power (Approx.)  
Power Output (Approx  ) 

At i 6g Mc 

DC Plate Voltage  400 
DC Grid-No.2 Voltage 
(Modulated approx. 55%)4. 250 

DC Grid-No.l Voltage  -90 
Peak AF Grid-No.2 Voltage 
(For 100% modulation)   140 

Peak RF Grid-No.l Voltage 110 
DC Plate Current  200 
DC Grid-No.2 Current  40 
DC Grid-No.1 Current (Approx.). 7 
Driving Power (Approx.)   1 
Power Output (Approx  )   55 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 
under Any ,Condition  

-118 

180 
136 
200 
23 
5 

-118 

200 
136 
200 
23 
5 

volts 

volts 
volts 

ma 
ma 
ma 

2 3 watts 
150 230 watts 

600 800 1000 volts 

250 250 250 volts 
-95 -100 -105 volts 

150 160 170 volts 
120 120 125 volts 
200 200 200 ma 
35 25 20 ma 
8 10 15 ma 
1 1.5 2 ma 
80 100 140 watts 

25000 max. ohms 

RF POWER AMPLIFIER b OSCILLATOR — Class C Telegraphy" 
and 

Rf POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS9 Ratings, Absolute-Maximum Values: 

UQ to igo to 
ago Mc goo Mc 

DC PLATE VOLTAGE  2000 max. 1250 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE   300 max. 300 max. volts 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE   -250 max. -250 max. volts 

DC PLATE CURRENT  250 max. 250 max. ma 
GRID-No.2 INPUT   12 max. 12 max. watts 
GRID-No.l INPUT   2 max. 2 max. watts 
PLATE DISSIPATION 250 max. 250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  150 max. 150 max. volts 
Heater positive with 

respect to cathode  150 max. 150 max. volts 

Typical CCS Operation: 

Uy to zgo Mc 

DC Plate Voltage  1500 2000 volts 
DC Grid-No.2 Voltage  250_ 250 volts 

~! 

RADIO CORPORATION OF AMERICA 
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7034/4X150A 
DC Grid—No.1 Voltage —88 —88 volts 
Peak RF Grid—No.1 Voltage  110 110 volts 
DC Plate Current 250 250 ma 
DC Grid—No.2 Current 24 24 ma 
DC Grid—No.1 Current (Approx  ) 8 8 ma 
Driving Power (Approx.)  1 5 2.5 watts 
Power Output (Approx  ) 260 370 watts 

At z6g Mc 
DC Plate Voltage 600 750 1000 1250 volts 
DC Grid—No.2 Voltage 250 250 250 250 volts 
DC Grid—No.l Voltage —75 —80 —80 —90 volts 
Peak .RF Grid—No.l Voltage 91 96 95 106 volts 
DC Plate Current 200 200 200 200 ma 
DC Grid—No.2 Current  37 37 31 20 ma 
DC Grid—No.l Current (Approx.). 11 11 10 11 ma 
Driving Power (Approx.)  1 1 1 1.2 watts 
Power Output (Approx  ) 85 110 150 195 watts 

At goa Mc aiith coaxial cavity 

DC Plate Voltage 600 800 1000 1250 volts 
DC Grid—No.2 Voltage 250 250 250 280 volts 
DC Grid—No.l Voltage —110 —110 —110 —115 volts 
DC Plate Current 170 200 200 200 ma 
DC Grid—No.2 Current 6 7 7 5 ma 
DC Grid—No.l Current (Approx.;. 6 10 10 10 ma 
Driver Power Output (Approx.) 15 20 25 30 watts 
Useful Power Output (Approx.) 50 95 120 140 watts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance 
under Any Condition  25000 max. ohms 

a 
Because the cath oae is su of act ea to consitlerable oa ck bombardment as 
Ina frequency is increasetl with resultant Increase in temperature, the 
neater voltage shoultl be redo cetl tle pentl ing on operating conditions antl 
P requen cy to prevent overheating the cathotle antl resultant snort life. 

b 
With cyl intlrical hieltl JEDEC No.320 surrounding radiator; antl wf to 
a cylintlrical shield JEDEC Wo.321 surrounding the grid-W o.2 ring ter-
minal. Both shi ells are connect etl to grountl. 

A Available from E.F. Johnson Co., Waseca, Mlnn. 

For use at lower frequencies. 
e 

For use at higher frequencies. 

f Subscript 1 indicates that grin-No.l current does not flow during any 
Dart of the input cycle. 

9 continuous commercial service. 

h Averaged over any autli o-frequency cycle of sine-wave Po rm. 

1 Subscript 2 indicates that grid-No.1 current flows during some Dart 

t Tne driver stage is required to supply tube tosses and rf-circuit 
losses. The driver stage shoultl be tlesignetl to Drovltle an excess 
of power above the indicated values to take care of variations in line 
voltage, in components, in Initial to De characteristics, antl in tube 
cn aracterlstics during life. 

~ Intermittent Commercial and pmat eur Service. 

~ 'Singgle-Tone• Operation rep er5 to [bat class oP ampli Pier Service 
In wtii cn the grid-No.2 Input consists of a monofrequency rf signal 
having Constant ampl itude. This signal produced in a 5ingle-
sideband suppressed-carrier system when a single audio Prequ en cy of 
constant amplitude is aDDlietl to the Input of the system. 

of the Input cycle. 
k 
Averaged aver any frame. 

RADIO CORPORATION OF AMERICA DATA 4 
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7034/4X150A 
~ Preferably obtainetl from a fixed supply. 
4 The do grid-N o.2 voltage must De motlulat etl apDroximat ely 55% in phase 

wl th the plate motlulatl on in order to obtain 100% modulation of the 
703tt/ttk150A. The use of a series grid-No.2 resistor or reactor may not 
give satisfactory performance antl is therefore not recommended. 

~ Obtained from grid-N o.1 resistor or from a combination of gritl-No.1 
resistor with either fixetl supply or cathode resistor. 

! 
key-down conditions Der tube without am pli tutle motlulatlon. Amplitude 
motlu lotion essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceetl 175% of the carrier 
conditions. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 2.3 2.9 amp 
Direct Interelectrode 
Capacitances: 
Grid No.l to plate  2 — 0.05 µµf 
Grid No.1 to cathode, grid 

No.2, and heater  2 14.5 17.0 µµf 
Plate to cathode, grid 

No.2, and heater  2 4.0 4.8 µµf 
Grid—No.1 Voltage 1 3 4  5 —32 —46 volts 
Grid—No.2 Current 1 3 4  5 —5 3 ma 
Power Output  4,5,6 100 — watts 

Note 1: With 6.0 volts on heater. 

Note 2: With cyllntlri cal shi eltl JED EC No.320 su rrou ntling raoi a[or and 
with a cylindrical snield JEDEC No.321 surrounding the gritl-N o.2 
ring terminal. Both shields are connected to ground. 

Note 3: Wl th Oc plate volts = 1000, do grid-N o.2 volts = 300, antl grid-
No.1 voltage atlj usted to give plate current oP 150 milliamperes. 

Note tt: With forced-air cooling as specified under GENERAL DATA POr 
Air-System Socket. 

Note 5: Heater Voltage must be aDP1I ed for at least 30 Seconds before 
application of other voltages. 

Note 6: Nith heater volts = 5.5, tic plate volts 1000, tic grid-No.2 
volts = 250, do grid-No.l volts = -90, maximum do grid-N o.i 
milliamperes = 20, gritl-No.l signal voltage adjusted to give do 
plate current of 200 mill iamperes, antl a frequency of 475 Nc. 

SPECIAL PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destructive and is performed on a sample lot of 
tubes from each production run underthe fol lowing conditions: 

ac heater volts = 6.6, no voltage on other elements, and 

specified fio rced-air cool ing for Air-System Socket. At the 

end of 500 hours, with tube at 25° C, and with no voltage 

appl ied to heater, the minimum resistance between indicated 

electrodes as measured with a 500-volt Megge r-type ohmmeter 

having an internal impedance of 2.5 megohms, wi l l be: 

Grid No. l and Grid No.2   10 min. megohms 

Grid No. I '~and Cathode   10 min. megohms 

Grid No.2 and Cathode   10 min. megohms 

+ Intli cafes a change. 
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,-. 

/ ' 

~^\ 

"'~1

1 

DOME SHAPE WILL 
FALL WITHIN SHADED 
AREA OF THE COM-
PARATOR CONTOUR 
TEMPLATE 

1.625"±,015"DIA. 

1.780" 
±.070" 

.750" 
±.040" 

.. 
.780 

±.030' 

1
 .080"  

rr
3~6'MIN.1: 

I/4"MAX.~ ,005"MIN. R: _ 

.360"MIN~~ 

I 
.534' 
±.020" 

.031 iy 

260"t.005'~DIA*~ 
30`> 

.303"±.005"~-

.050"+,0 03"-.005" DIA. 
8 PINS X' 

I 
1.425" 
t .00B" 
DIA. 

RADIATOR 
PLATE 

TERMINAL 

~--1 13/32'MAX. DIA. 

GRID-Ne 2 TERMINAL 

MAKE NO CON-
NECTION TO 

  THIS SURFACE 
3/I¢"MIN.

IL iTT_-.456" MAX. 

.088"±.020" 

GRID-N~ I TERMINAL 

.043" R*~ 

45' 

92CM-7153R6 

GRID-No. l PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE 

SERIES OF GAUGES SHOWN IN SKETCHES G1 AND G p . IN THE 

FOLLOWING INSTRUCTIONS FOR THE USE OF THESE GAUGES, "GO" 

INDICATES THAT THE ENTIRE GRID-No. l PLUG KEY WILL ENTER 

THE GAUGE; AND "NO-GO" INDICATES THAT THE GRID-No. l PLUG 

KEY WILL NOT ENTER THE GAUGE MORE THAN I/16". INSTRUC-

TIONS FOR THE USE OF THE GAUGES FOLLOW: 

~, See next page. 
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~ GAUGES G1—I, G1-2, G1-3, AND G1-4: 

USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL ORDER 
UNTIL ONE IS FOUND THAT WILL ACCEPT THE ENTIRE GRID—No. l 
PLUG. USING THE FIRST GAUGE THUS FOUND, IT WILL NOT 
BE POSSIBLE TO INSERT THE GRID—No. l PLUG IN SLOT B. 

~ GAUGES GZ—I, Gp-2, AND G3-3: 

THE GRID—No. l PLUG WILL BE REJECTED BY GAUGES GZ —I 
AND GZ-2, BUT WILL BE ACCEPTED BY GAUGE Gp-3. 

' BASE—PIN POSITIONS ARE HELD TO TOLERANCES SUCH THAT 
THE ENTIRE LENGTH OF THE PINS WILL, WITHOUT UNDUE FORCE, 
PASS INTO AND DISENGAGE FROM THE FLAT—PLATE GAUGE SHOWN 
IN SKETCH G3. 

GAUGE SKETCH GI 

I I/2 

.0780" 
*.0003" 

.0860" ~ C
1.0003" 

9205-8634

Gauge Dimension 
A 

Gi  I 
+ .0000" .2575" 
— .0005" 

G1-2 + .0000" .2600" 
.0005" 

G1-3 .2625" +,
•0000" 

— .0005" 

GI-4 .2650" 
} •0000" 
— .0005" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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GAUGE SKETCH G2 

~ '/2 "7 i' 92CS-B63S 

Gauge 
Dimension 

A B 

Gz-I 

GZ-2 

GZ-3 

.2550" + 
.0000" 

- .0005" 

,2980n + •0000" 

.0005" 

.3080" + 
•0000" 

.0005" 

X25" 

none 

none 

RADIO CORPORATION OF AMERICA 
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GAUGE SKETCH G3

45'3 5~ 

.044~~+.000~~ 
—.001~~ 

.I 32 5 ~ 1.0005 

.266~~ +•000 ~ DIA. 
—.001 

9205-7975RI 

45'i 5~ 

22 I/Z t 5~ 

8 HOLES 

.066~~+•000~~ DIA. —.001 

.3435~t.0005 R. 

%N%Ŷa%N  t oos- 
f 

TOLERANCES ARE NOT CUMULATIVE 

COMPARATOR CONTOUR TEMPLATE 

92 CS —I OS54 RI 

~i 

~~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



7034/4X150A 

TYPICAL. PLATE CHARACTERISTICS 

q — co .o 
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0 
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TYPICAL CHARACTERISTICS 

Ef=6 VOLTS 
GRID—N~2 VOLTS=250 
GRID—N^I VOLTS=EC1 

N 
W 
K 
W 
a 

Q 300 

0 100 200 300 400 500 600 700 
PLATE VOLTS 

92CM— 9756 
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TYPICAL CONSTANT-CURRENTCHARACTERISTICS 
E{=6 VOLTS 
GRID—Ns2 VOLTS=250 
Ib= PLATE AMPERES 
ICI= GRID—NCI AMPERES 
ICp=GRID—N'2 AMPERES  

Q N O N O 00 m O I ~ I I T

GRID—NQI VOLTS 92CM-9760 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
Ef=6 BOLTS 
GRID-N_2 VOLTS=350 
Iy=PLATE AMPERES 
ICI=GRID-N~1 AMPERES 
IC2=GRID-N^2 AMPERES 

a 
N 

8 N 

N 
J 
O 
O1 
O 
OW
'r 
a 
J 
a 

°m...° 

~ a N ~ N a 

GRID-N= I VOLTS 

g n 

0 
m o 
i 

92CM —9761 
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Beam Power Tube 
FORCED-AIR COOLED 

COAX IAL-ELECTRODE STRUCTURE 370 WATTS CW C:lTPUT UP TO 150 Mc 
UNIPOTENTIAL CATHODE 140 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

The ryo35/4x15oD is the same as the ry ogq/gX15oA except for the 

following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)a 26  5 t 10% volts 
Current at heater volts 26  5  0.58 amp 

a Because the cathode is subjected to considerable Dack OomDardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should De reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short l ife. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Min. Max. 

Heater Current  1 0.50 0.62 amp 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 0.05 µµf 
Grid No.l to cathode, grid 

No. 2, and heater  2 14.5 17.0 µµf 
Plate to cathode, grid 

No. 2, and heater  2 4.0 4.8 µµf 
Grid-No.l Voltage 1 3 4  5 -32 -46 volts 
Grid-No.2 Current 1 3 4  5 -5 3 ma 
Power Output  4,5,6 100 - watts 

Mote 1: With 26.5 volts on heater. 
Note 2: With cylindrical shield having inside diameter of 1-13/16" com-

pletely surrounding radiator, and insulated from the top and 
sides of it by a 1/16" thickness of insulating material; antl with 
a cyl indrical shield having inside diameter of S. u60" and length 
of 5/16" surrounding the grid-No.2 ring terminal and ins ul at etl 
from it. Both shields are connected to ground. 

Note 3: With do plate volts = 1000, do grid-No.2 volts = 300, and grid-
No.1 voltage adjusted to give plate current of 150 milliamperes. 

Note k: With forced-air cool ing as specified under GENERAL DATA for Air-
Syste,a Socket. 

Note 5: Heater voltage must be aD0l ied for at least 30 seconds before 
appl ication of other voltages. 

Note 6: With heater volts = 24.5, do plate volts = 1000, dC grid-No.2 
volts = 250, do grid-No.l volts = -90, maximum do grid-No.1 
mill iamperes = 20, grid-No.i signal voltage adjusted to give do 
plate current. of 200 mill iamperes, and a frequency of u75 Mc. 

SPECIAL PERFORMANCE DATA 
Interelectrode Leakage: 

This test is destructive and is performed on a sample lot 
of tubes from each production run under the fol lowing condi-
tions: ac heater volts - 29. 1 , no voltage on other elements, 

f Indicates a change. 
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and specified forced-air cool ing for Air-System Socket. At 
the end of 500 hours, with tube at 25° C, and with no voltage 
appl ied to heater, the minimum resistance between indicated 
electrodes as measured with a 500-volt Megge r-type ohmmeter 
having an internal impedance of 2.5 megohms, wi l l be: 

Grid No.l and grid No.2   10 min, megohms 
Grid No.l and cathode   10 min. megohms 
Grid No.2 and cathode   10 min. megohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Beam Power Tube 
FORCED-AIR COOLED AT MAXIMUM RATINGS 

500 WATTS CWINPUT (ICAS) UP TO 60 Mc 
335 WATTS CW INPUT (ICAS) UP TO 175 Mc 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 t 10~ volts 
Current at 6.3 volts   2.85 amp 

Mu-Factor, Grid No.2 to Grid No.l for 
plate volts = 300, grid-No.2 volts = 
300, and plate ma = 150  7 

Direct Interelectrode Capacitances 
(APProx.);e 

Grid No.l to plate   0.6 µµf 
Grid No.l to grid No.2 A 

internal shield  11 µµf 
Grid No.l to cathode and heater. 8.5 µµf 
Grid No.2 d internal shield 

to plate   9.5 µµf 
Grid No.2 & internal shield 

to cathode and heater  2.0 µµf 
Plate to cathode and heater  0.2 µµf 

Mechanical: 
Operating Position  Any 
Maximum Overall Length   5" 
Seated Length 4  44" t 0 08" 
Maximum Diameter 2  56" 
Weight (Approx.)   6 oz 
Bulb   T20~ 
Socket .Johnson Nos.122-247b or 122-248 b, or equivalent 
Base   Jumbo-Button Septar 7-Pin (JEDEC No.E7-46) 

BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Heater 
Pin 3 -Grid No.2, 

Internal 
Shield 

Pin 4 -Cathode 

Pin 5-6rid No.2, 
Internal 
Shield 

Pin 6 -Grid No.l 
Pin 7 -Grid No.2, 

Internal 
Shield 

P -Plate 

Thermal: 

Cooling--Free circulation of air around the tube is required. 
Under operating conditions at maximum ratings, some forced-
air cool ing wi l l be required from a smal l fan to prevent ex-
ceeding the specified maximum bulb temperature. 

Bulb Temperature (At hottest point 
on bulb surface)  250 max. °C 

r Indicates a cb ang e. 
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AF POWER AMPLIFIER 6 MODULATOR — Class AB~c 

CCSd ICASB 

Maximum Ratings, Absolute-Nazimum Values: 

DC PLATE VOLTAGE  1500 max. 2000 max. volts 
DC GRID-No.2 VOLTAGE. 400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTf 350 max. 350 max. ma 
MAX.-SIGNAL PLATE INPUTf. 300 max. 400 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTf. 20 max. 20 max. watts 
PLATE DISSIPATIONf. 100 max. 125 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 max. 135 max. volts 

Typical Operation: 

Values are for z tubes 

DC Plate Voltage  1500 2000 volts 
DC Grid-No.2 Voltage9   400 400 volts 
DC Grid-No.1 Voltageh   -65 -65 volts 
Peak AF Grid-No.l-to-

Grid-No.l Voltage   120 120 volts 
Zero-Signal DC Plate 

Current   60 60 ma 
Max.-Signal DC Plate Current. 400 400 ma 
Max.-Signal DC Grid-No.2 
Current   70 70 ma 

Effective Load Resistance 
(Plate to plate)   8700 12000 ohms 

Max.-Signal Driving 
Power (Approx.)   0 0 watts 

Max.-Signal Power Output 
(Approx.)   410 560 watts 

LINEAR RF POWER AMPLIFIER — Class AB Ic 
Single-Sideband Suppressed-Carrier Service 

CCSd ICASB

Maximum Ratings, Absolute—Nazimum Values: 

Uy to 6o Nc 
DC PLATE VOLTAGE  1500 max. 2000 max. volts 
DC GRID-No.2 VOLTAGE. 400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT. 350 max. 350 max. ma 
MSX.-SIGNAL PLATE INPUT 300 max. 400 max., watts 
MAX.-SIGNAL GRID-No.2 INPUT 20 max. 20 max. watts 
PLATE DISSIPATION   100 max. 125 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  135 max. 135 max. volts 

Neater positive with 
respect to cathode  135 max. 135 max. volts 

~~ 
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Typical Operation for "Single-Tone Modulation":~ 

At 6o Mc 

DC Plate Voltage 1500 2000 volts 
DC Grid-No.2 Voltage9 400 400 volts 
DC Grid-No.l Voltageh 
Max.-Signal Peak RF Grid-

No.1 Voltage 

-65 

60 

-65 

60 

volts 

volts 
Zero-Signal DC Plate Current 30 30 ma 
Max.-Signal DC Plate Current 
Max.-Signal Grid-No.2 
Current  

200 

35 

200 

35 

ma 

ma 
Effective RF Load Resistance. 
Max.-Signal Driver Power 
Output (Approx  )  

Output-Circuit Efficiency 
(Approx.)  

Max.-Signal Useful Power 
Output (Approx  )  

4350 

4 

90 

185k 

6000 

4 

90 

250x 

ohms 

watts 

~ 

watts 

LINEAR RF POWER AMPLIFIER — Class B 
Single-Sideband Suppressed-Carrier Service 

High—Mu Triode Connection"' 

CCSd ICAS°

Maximum Ratings, Absolute—Maximum Values: 

Uq to 6o Mc 
DC PLATE VOLTAGE. 1500 max. 2000 max. volts 
MAX. SIGNAL DC PLATE CURRENT. 350 max. 350 max. ma 
MAX.-SIGNAL DC GRID CURRENT 
(Combined Grids No.1 & 
No.2)   200 max. 200 max. ma 

MAX.-SIGNAL PLATE INPUT 300 max. 450 max. watts 
PLATE DISSIPATION 100 max. 125 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode. 135 max. 135 max. volts 

Heater positive with 
respect to cathode. 135 max. 135 max. volts 

Typical Operation: 

In cathode-drive circuit at bo Nc 
with "Single—Tone Modulation"~ 

DC Plate-to-Grids No.1 & 
No.2 Voltage  1350 1750 volts 

DC Grids No.1~& No.2 
Voltage   0 0 volts 

Zero—Signal DC Plate Current  30 44 ma 
Effective RF Load 

Resistance  3800 5100 ohms 
Max.-Signal DC Plate Current  200 200 ma 

~-Indicates a cnan9e. 
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Max.-Signal DC Grid Current 
(Combined Grids No.1 & No.2). 140 140 ma 

Max.-Signal Peak RF Cathode-
to-Grids-No.1 ~ No.2 Voltage. 50 50 volts 

Max.-Signal Driver Power 
Output (Approx.)h  15 15 watts 

Output-Circuit Efficiency 
(Approx  )   90 90 % 

Max.-Signal Useful Power 
Output (Approx.)   160k 210k watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions fler tube for use 
with a maximum modxil ation factor of i 

CCSd ICAS°

Maximum Ratings, Absolute-Maximum Values: 

For maximum plate voltage and maximum plate 
input above 60 Mc see Rating Chart I 

DC PLATE VOLTAGE   1000 max. 1200 max. volts 
DC GRID-No.2 VOLTAGE   400 max. 400 max. volts 
DC GRID-No.1 VOLTAGE   -300 max. -300 max. volts 
DC PLATE CURRENT   280 max. 280 max. ma 
DC GRID-No.l CURRENT   25 max. 30 max. ma 
PLATE INPUT  250 max. 335 max. watts 
GRID-No.2 INPUT  13.5 max. 13.5 max. watts 
PLATE DISSIPATION  67 max. 83 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 135 max. 135 max. volts 
Heater positive with 

respect to cathode 135 max. 135 max. volts 

Typical Operation: 

V 

At 6o Mc 

OC Plate Voltage   1000 1200 volts 
DC Grid-No.2 Voltageo  400 400 volts 
DC Grid-No.l Voltageo -130 -130 volts 
Peak RF Grid-No.1 Voltage. 145 150 volts 
DC Plate Current   250 275 ma 
DC Grid-No.2.Current   20 20 ma 
DC Grid-No.1 Current (Approx.) 5 5 ma 
Driver Power Output 
(Approx.)"~r   5 5 watts ~/ 

Output-Circuit Efficiency 
(Approx  )   90 90 ~ 

Useful Power Output (Approx.)  165k 240k watts 

At i~g Nc 
DC Plate Voltage   700 820 
DC Grid-No.2 Voltages  400 400 
DC Grid-No.l Voltageo  -130 -130 
DC Plate Current   250 275 
DC Grid-No.2 Current   8 8 

volts 
volts 
volts 

ma 
ma 

RADIO CORPORATION OF AMERICA 
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DC Grid-No.l Current (Approx.). 6 6 ma 
Driver Power Output 
(Approx.)^+r   8 8 watts 

Output-Circuit Efficiency 
(Approx  )   85 85 % 

Useful Power Output (Approx.)  105k 135k watts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance°. 30000 max. 30000 max. ohms 

r ! RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyt 
and 

RF POWER AMPLIFIER — Class C FM Telephony 
CCSd ICAS°

Maximum Ratings, Absolute—Maximum Values: 

For maximum plate voltage and maximum plate 
input above 60 Mc, see Hating Chart II 

DC PLATE VOLTAGE   1250 max. 1500 max. 
DC GRID-No.2 VOLTAGE   400 max. 400 max. 
DC GRID-No.i VOLTAGE   -300 max. -300 max. 
DC PLATE CURRENT   340 max. 340 max. 
DC GRID-No.l CURRENT   25 max. 30 max. 
PLATE INPUT  375 max. 500 max. 
GRID-No.2 INPUT  20 max. 20 max. 
PLATE DISSIPATION. 100 max. 125 max. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode 135 max. 135 max. 

Neater positive with 
respect to cathode 135 max. 135 max. 

volts 
volts 
volts 

ma 
ma 

watts 
watts 
watts 

volts 

volts 

Typical Operation: 

At 6o Mc 

—' CCSd ICASe 

DC Plate Voltage  1000 1250 1500 volts 
DC Grid-No.2 Voltagey 400 400 400 volts 
DC Grid-No.l Voltagey -100 -100 -100 volts 
Peak RF Grid-No.1 Voltage 125 120 125 volts 
DC Plate Current  330 300 330 ma 
DC Grid-No.2 Current  20 18 20 ma 
DC Grid-No.l Current 
(Approx  ) 5 5 5 ma 

Driver Power Output 
(Approx.)"+r  4 4 4 watts 

Output-Circuit Efficiency 
(Approx  ) 90 90 90 % 

Useful Power Output 
(Approx  ) 215k 255k 340k watts 

At x7g Mc 

DC Plate Voltage  665 875 1000 volts 
DC Grid-No.2 Voltagey 400 400 400 volts 

RADIO CORPORATION OF AMERICA 
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DC Grid—No.1 Voltagev —100 —100 —100 volts 
DC Plate Current  335 300 335 ma 
DC Grid—No.2 Current  8 7 8 ma 
DC Grid—No.1 Current 
(Approx  ) 5 5 5 ma 

Driver Power Output 
(Approx.)"  8 7 8 watts 

Output—Circuit Efficiency 
(Approx  ) 85 85 85 ~ 

Useful Power Output 
(Approx  ) 13Ok 17Ok 215k watts 

Maximum Circuit Values: 

Grid—No.l—Circuit 
Resistances 30000 max. ohms 

a Without external shield. 
b E.F. Johnson Company, Waseca, Minnesota. The separate shield rings 

furnished with these sockets should be discarded since these rings do 
not accommotlate the 709 LL. 

d Suoscript 1 indicates that grid—No.l current does not flow during any 
part of the input cycle. 

d Continuous Commercial Service. 
e Intermittent Commercial and amateur service. 
f Averaged over any audio—frequency cycle of sine—wave form. 
9 Obtained preferably from a fixed supply. 
b Obtained from a fixed supply. 
J 'Single—Tone Modulation• operation refers to that class of ampl ifier 

service In which the grid—No.i input consists of a monof requency rf 
signal having constant ampl itude. This signal is produced in a single—
side—band supyressed—carrier system when a single audio frequency of 
constant amplitude is applied to the input of the system. 

k This value of useful power is measured at load of output circuit having 
indicated efficiency. 

~ Grids No.i and No.2 connectetl together. 

" Driver stage is required to supply tube losses and rf circuit losses. 
The driver Stage 5ho uld be designed to provide an exc e55 of power above 
the indicated values to take care of variations in l ine voltage, in 
components, in initial LuDe characteristics, and in tube characte ri S,S ics 
during life. 

p Obtained preferably from a sepal ate Source modulated along with Lhe 
plate supply, or from the modulated plate supply through a series 
resistor. It is recommended that this resistor De adjustable to permit 
o Dtaining the desiredoperating plate current after initial tuning 
adjustments are matle. 

q ODtainetl from a grid—No.l resistor or from a combination of grid—N0.1 
resistor with either fixed supply or cathode resistor. The comDinat ion 
of grid resistor antl fixed supply nos the advantage of not only 
protecting the tube from damage through loss oP excitation Dut also of 
minimizing distortion Dy Dias—supply compensation. 

r Indicated values are Por operation at 6o Mc. Less driver power output 
isrequired at frequencies below 60 Mc. 

t Key—down conditions pper tube without amplitude modulation. Ampl itude 
modulation assent ialty nag alive maey De usetl if the positive peak of the 
a udio-f re qua ncy envelope does not eetl 1155 of the carrier ondit ions. 

e When grid No.i is driven positive the total do grid—No.l—circuit 
resist ante should not exceed the specified maximum value of 30000 ohms. 
If Lhis value is insufficient to provide adequate Dias, the additional 
required Dias must De supplied Dy a cathode resistor or fixed supply. 

u obtained preferaD ly from a separate source or from the plate—voltage 
supply with avoltage divider. If a series resistor is used, it should 
De adiu stable to Permit obtaining the desired operating plate current 
after Initial tuning ad'ust menu are completed. Grid—No.2 voltage must 
not exceed 500 volts un~er key—up conditions. 

~ Obtained from a grid—No.i 2 sisto r, or from a. combination of grid—No.3 
resistor with either fixed supply or cathode resistor. 

`~~ 
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T 20 
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THE REFERENCE AXIS Y—Y' IS DEFINED AS THE AXIS OF THE BASE 
PIN GAUGE DESCRIBED IN NOTE I: 

NOTE I: ANGULAR VARIATIONS BETWEEN PINS AND VARIATION 
IN PIN—CIRCLE DIAMETER ARE HELD TO TOLERANCES SUCH THAT 
PINS WILL ENTER TO A DISTANCE OF 0.375" A FLAT—PLATE 
BASE—PIN GAUGE HAVING SIX HOLES 0.0800" t 0.0005" AND ONE 
HOLE 0. 1450" t 0.0005" ARRANGED ON A 1.0000" t 0.0005" 
DIAMETER CIRCLE AT SPECIFIED ANGLES WITH TOLERANCE OF t 5' 
FOR EACH ANGLE. GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" 
t 0.010" CONCENTRIC WITH PIN CIRCLE WHOSE CENTER IS ON THE 
AXIS Y—Y'. 

NOTE 2: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE 
WHICH PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RATING CHART 1 

Class C Telephony Service 
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Class C Telegraphy Service 
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TYPICAL PLATE CHARACTERISTICS 
E{ = 6.3 VOLTS 
GRID-N~2 VOLTS = 300 
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TYPICAL PLATE CHARACTERISTICS 
Ef=6.3VOLT5 
GRID-Na2 VOLTS=400 

a J 
a 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
Ep=6.3 VOLTS 
GRID-Na2 VOLTS=400 
Ib=PLATE AMPERES 
ICI=GRID-Npl AMPERES 

IC2 =GRID-Na2 AMPERES  
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TYPICAL CHARACTERISTICS 
E{=6.3 VOLTS 
GRID-Ng2 VOLTS =300 
GRID—Ng I VOLTS= EC  

iv 400 
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TYPICAL PLATE CHARACTERISTICS 
Triode Connection 

EEf=6.3 VOLTS 
CRIO No.2 CONNECTED TO GRID No.l . 

N — m 10 V 
O O O 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

Triode Connection 
Et•6.3 VOLTS 
GRID No.2 CONNECTED TO GRID No.l . 
Ip=PLATE AMPERES 
ICI =GRID-No.l AMPERES 
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TYPICAL CHARACTERISTICS 

Triode Connection 
Ef=6.3 VOLTS 
GRID No.2CONNECTED TO GRID Nal 
EC =GRID—No.l VOLTS 

0 200 400 600 600 
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Magnetron 

TUNABLE TYPE 
FORCED-AIR COOLED INTEGRAL MAGNET 

Far Pulsed-Osci l lator Appl ications at 
Frequencies between 8500 and 9600 Mc 

GENERAL DATA 

:"~ 

~~ 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   13.75 t 10% volts 
Current at heater volts = 13.75. 3.15 amp 
Starting Current  Must never exceed 12 am—

peres, even momentari ly 
Minimum Cathode Heating Time. 2.5 minutes 
Frequency   8500 to 9600 Mc 
Maximum Frequency Pull ing at 

VSWR of 1.5   15 Mc 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Air Flow: 

To Fins--An air stream should be directed along the cgol ing 
fins toward the body of the tube. Adequate flow should be 
provided so that the temperature of the anode block does 
not exceed 150o C. 

To Heater—Cathode Terminal--Adequate flow should be provided 
to maintain the tempe ratu re of the heater—cathode terminal 
below 165° C. 

Waveguide Output Flange   Mates with Modified JAN 
UG52A/U Flange 

Heater & Heater-Cathode Connector 
with built-in capacitor   Jettron No.9000-Ca

or Ucinite No. 1153646
Tuning Shaft with Associated Cal ibrated Indicator: 

Revolutions (Approx.) to cover full 
range of 8500 to 9600 Mc  8-1/2 

Maximum torque (Absolute) at 
tuning-range stops  200 oz-in. 

Typical torque between -55°
and +150° C (Approx.)   50 oz-in. 

Weight (Approx  )  12 lbs 

PULSED OSCILLATOR 
Maximum and Minimum Ratings, Absolute-Maximum Values: 

For duty factor uy to o.00zi maximum 

PEAK ANODE VOLTAGE  23 max. kv 
PEAK ANODE CURRENT  27.5 max. amp 
PEAK POWER INPUT°   630 max. kw 
AVERAGE POWER INPUT   0.63 max. kw 
PULSE DURATION  2.6 max. µsec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RATE OF RISE OF VOLTAGE PULSE  f200 max. 
l 70 min. 

ANODE-BLOCK TEMPERATURE   150 max. 
HEATER-CATHODE-TERMINAL TEMPERATURE 165 max. 
LOAD-VOLTAGE STANDING-WAVE RATIO. 1.5 max. 

Typical Operation;d 

kv/µsec 
kv/µsec 

oC
oC

With load—voltage standing—wave ratio 

equal to or less than I.oS, exceflt as 

noted, and with duty factor of o.001 

Heater Voltage See Oberating Considerations 

Peak Anode Voltage 22 22 kv 
Peak Anode Current 27.5 27.5 amp 
Pulse-Repetition Rate  400 4000 pps 
Pulse Duration 2.5 0.25 µsec 
RF Bandwidth with worst phasing 
of 1.5 VSWR  0.5 5 Mc 

Side Lobes with worst phasing 
of 1.5 VSWR  8 10 db 

Pulling Figure at VSWR of 1.5 10 10 Mc 
Pushing Figure 0.2 0.2 Mc/amp 
Thermal Factor for any 30° range 
of anode—block temperature 
between —55° C and 150° C 0.2 0.2 Mc/°C 

Servo—Drive—Shaft Torque 6 6 oz—in. 
Frequency Deviation due to 
tuning backlash  8 8 Mc 

Peak Power Output (Approx.) 230 230 kw 

a 
Manufactu red by Jett ron Products, Hanover, New Jersey. 

b Manufactured by Ucinite Oi vl si on of United—Carr Fastener Corporation, 
N cwt on vl lie 60, Massachusetts. 

C For atmospheric pressure great er than 600 millimeters of mercury In the 

d 
It is es send al that the input circui t be desi gn etl so that if arcing 
occurs the energy per pulse delivered to the take cannot greatly exceed 
the nor al a gy per pulse. To atisfy this eguiremen to it is 
recommendetl that pursers oP the discharging—network type be us 0. 

v icinity of the heater—cathode stem. Operation at pressures lower than 
600 millimeters of mercury may result in arc—over across the stem with 
consequent damage to the tube. The wavegui de must always be pressurized 
to a minimum of 15 psi absolute to prevent arcing, especially when 
there is a mismatched load. Arcing in the waveguide due to lack of 
pressure can tlamage the tube. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Xote Xin. Max. 

Heater Current 1 2.9 3.3 ~P 
Peak Anode Voltage 2 20 23 kv 
Peak Power Output  3 200 - kw 
Pulses Missing from Total 4,5 - 0.25 % 

Note 1: With 13.75 volts ac or tic on heater. 

Note 2: With 
see Oyerat 

peak anode current of 27.5 amperes. For heater vo1 [ag e, 
ing Cons.idera lions. 

Note 3: With 
a no$e 
115 

peak anode current of 27.5 amperes corresponding to a peak 
voltage in the order of 22 kv, anotle—block temperature oP 

C app ro x., pulse duration of 2.5 microseconds, and mazlmum 
load—voltage standing—wave ratio equal to or less than 1.05. 
For heater voltage, see Dye+ating Considerations. 

RADIO CORPORATION OF AMERICA 
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Note u: Pulses are cons) der ed to be missing if the energy level at the 

o perating frequency is less than 70 per cent of the normal value. 
Note 5: With peak anotle current of 27.5 amperes correspontling to a peak 

anode voltage In the ortler of 22 kv, anotle-block temperature of 
115° C.a pDrox., pulse dura tl On of 0.25 microsecond, and load-
voltage standing-wave ratio of 1.5 adl ustetl In phase to produce 
maximum Insta billty. For heater voila ge, see 04erating Con-
siderations. 

OPERATING CONSIDERATIONS 

The high voltage at which the 721x is o4erated is very 
dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
the high voltage. Precautions include the enclosing of high-
potential terminals and the use of interlocking switches to 
break the primary circuit of the power supply when access to 
the equipment is required. 

Fastening the JAX XG-gi/0 waveguide to the waveguide out-
~ut flange of the tube is accompl ished in the fol lowing manner. 
A JAN UG-52A/U choke flange or equivalent should be modified 
by dri l l ing out the screw threads from the four mounting holes 
in the choke flange using a No. l5 dri l l. This operation wi l l 
permit four size 8-32 bolts inserted throughthe flange mounting 
holes to engage the threaded waveguide output flange of 
the tube. 

Cooling of the anode block is accompl ished by directing a 
separate stream of clean air through each set of cool ing fins 
toward the anode block. The two streams are provided from 
two 3/4"-diameter ducts placed I/2" to 3/4" from the fins. 

After the heater voltage is raised gradual ly to its rated 
value of 13.75 volts, al low the cathode to warm up for at 
least 2-I/2 minutes to make sure that the cathode reaches 
operating temperature. When the cathode has reached ful l 
operating temperature, high-voltage pulses, negative with 
respect to anode (ground), can be appl ied to the heater-cathode 
terminal. As soon as the high-voltage pulses are appl ied, the 
heater voltage IEf I should preferably be reduced inaccordance 
with the fol lowing formula, depending on the average power 
input (PI ) to the tube: 

P 
PI up to 450 watts: Ef = 13.75 I - ~ volts 

450 

PI greater than 450 watts: Ef = 0 volts 

In those cases where this type is used as replacement for 
the fixed-frequency type 4J50, it is permissible to apply the 
fol lowing formula which is specified for reducing the heater 
voltage on the 4J 50. 

PI up to 100 watts: Ef = 13.75 volts 

PI greater than 100 watts: Ef = 14 I - 
PI 

volts 
1 120 
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For standby obe ration, during which the high-voltage 

pulses are not appl ied to the tube, the heater voltage should 
be restored to 13.75 volts. 

Tuning is accompl ished by pushing in on the knurled tuning 
knob and turning it unti l the desired setting of the cal ibrated 
indicator is reached. Releasing the knob al lows a spring to 

disengage it from the tuning mechanism. The design of the 

71 1 1 provides an essential ly constant operating frequency 

without requiring a positive mechanical lock even though the 

tube is subjected to vibration. 

For precise tuning adjustment, the final indicator setting 

should be approached using the same direction of rotation of 
the tuning shaft. There is l ittle frequency drift after 
changing tuner setting. 

Our engineers are ready to assist you in circuit a~gli-
cations of the RCA-Iii i. For further information, write to 
Commercial Engineering, RCA, Harrison, New Jersey, giving 
comylete details as to the tirogosed service. 

RIEKE DIAGRAM 

FREOUENCY (Mc) = 8500 
PEAK ANODE AMP~RES=27.5 
PULSE DURATION ~.ISEC~=2.5 
PULSE-REPETITION RATE 48 

~PPS~ = 400 

as 

.40 

ANTI-
SINK 

OM 

.36 3 

PHASE OF LOAD MEASURED 
 ~ IN FRACTIONS OF 

GUIDE WAVELENGTH 
0 
13 
h 

.oa 
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.~~y
~`~~~~ ~~~~~~ REFLECTION 
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28 
.24 

LINES OF CONSTANT FREQUENCY 
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TYPICAL STABILIZATION CHARACTERISTIC 

9308 

9306 

V 

19304 ~~ 
} 
U 
Z 
W 

W 9302 
K 

ANODE KILOVOLTS(APPROX.)=22 
PEAK ANODE AMPERES=27.5 
PULSE DURATION µSEC)=1 
PULSE—REPETITIO RATE (PPS)=1000 
CATHODE WARM—UP TIME((MINUTES)=2 5 
AMBIENT TEMPERATURE ('C~APPROX)=25 

C 

9300 

9296 
O 2 4 6 8 10 12 

TIME AFTER CATHODE WARM—UP—MINUTES 
92CS-8941RI 

TYPICAL COOLING REQUIREMENTS 

WITH COOLING ARRANGEMENT DESCRIBED 

AMB ENT ~ EMPERATURE (C APPIROX) — 25 

10 15 20 25 30 35 40 

TOTAL FLOW OF AIR AT AMBIENT TEMPERATURE—CFM 

92CS-9688R1 
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DETAIL A 

I I/2 MAX: 

HEATER ``r' 
T ERMINAL~ 

HEATER—
CATHODE.\ 
TERMINAL 

i 
.516" 156" 
M I N~rr"IAX. 

(NOTE 6) ~ I 

I.~"TO 3/6~3g MIN. 

! ~,~ (NOTE 5) 

II 1 125"+.OIO"(NOTE 7) 

.540"''005" I~-I I I~  •169":.005" 

—•008 '~ .250"x .OIS" u 
.610" ~ ~--

.750' ~ I ~
I;
—

 II F .830" 
"'008" 

SEE NOTE B ~~ 
.005" 

92CS-8981RI 

REFERENCE PLANE A IS DEFINED AS THE PLANE THROUGH THAT 

PORTION OF THE MOUNTING FLANGE DESIGNATED AS ANNULAR 

SURFACE D. 

REFERENCE PLANE B IS DEFINED AS THE PLANE WHICH IS PERPEN—

DICULAR TO PLANE A AND PASSES THROUGH THE EXACT CENTERS 

OF MOUNTING—FLANGE HOLES 2 AND 3, 

REFERENCE PLANE C IS DEFINED AS THE PLANE WHICH IS PERPEN—

DICULAR TO PLANE A AND PLANE B AND PASSES THROUGH THE 

EXACT CENTERS OF MOUNTING—FLANGE HOLES 3 AND 4, 

NOTE I: SURFACE E OF THE WAVEGUIDE OUTPUT FLANGE AND THE 

ENTIRE SURFACE OF THE MOUNTING FLANGE ARE MADE SO THAT 

THEY MAY BE USED TO PROVIDE A HERMETIC SEAL. 

NOTE 2: THE AXIS OF THE HEATER—CATHODE TERMINAL WILL 8E 

WITHIN THE CONFINES Of A CYLINDER WHOSE RADIUS IS 3/64" 

AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A AT 

THE SPECIFIED LOCATION. 

NOTE 3: ALL POINTS ON THE MOUNTING FLANGE WILL LIE WITHIN 
0,015" ABOVE OR BELOW REFER ENGE PLANE A, 

NOTE 4: THE LIMITS INCLUDE ANGULAR AS WELL AS LATERAL 
DEVIATIONS. 

MOTE 5: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.169" 
INTERNAL .DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.540" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER—CATHODE TERMINAL 

NOTE 7: NO PART OF THE CONNECTOR DEVICE FOR THE HEATER 

AND HEATER—CATHODE TERMINALS SHOULD BEAR AGAINST THE 

UNDERSIDE OF THIS LIP. 

NOTE 8: THE HEATER TERMINAL AND THE HEAT ER—CATHODE TERMI—
NAL~ARE CONCENTRIC WITHIN 0.010". 

NOTE 9: ANODE TEMPERATURE MEASURED AT JUNCTION OF WAVE—
GUIDE AND ANODE BLOCK. 

~~ 

V 
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NOTE 10; CATHOgE TEMPERATURE MEASURED HERE. 

NOTE I I : THE ENDS OF THE MOUNTING STUDS MUST NOT PENE—
TRATE THROUGH THE MOUNTING HOLES MORE THAN I-3/32" FROM 
THE MOUNTING—FLANGE SURFACE. 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. J. 
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EFFECT OF LENGTH OFTRANSMISSION LINE 
BETWEEN OUTPUT FLANGE AND LOAD ON 

ALLOWABLE VOLTAGE STANDING-WAVE RATIO ,,~~ 
1 1 1 1 1 1 I I IJ I I I I I I I I I I I I I I I I I I I _ 
FREQUENCY RANGE (Mc)=8500 TO 9600 
PULLING FIGURE (MC)=15 
WAVEGUIDE~ JAN RG-51~U. 
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TYPICAL THERMAL-FACTOR CHARACTERISTIC 

PULSE DURATION (u~SEC )=1 
PULSE-REPETITION RATE (PPS) = 1000 
TUBE OPERATING INTO MATCHED LOAD. 

5 ::............... 

-50 O 50 100 150 200 
ANODE-BLOCK TEMPERATURE—'C 

250 

92CS-9285RI 

V 
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TYPICAL PERFORMANCE CHARACTERISTICS 

OPERATING FREQUENCY (Mc)=9000 
PULSE DURATION (µSEC)=2.5 
PULSE—REPETITION RATE (PPS=400 
LOAD VSWR=1.05 

16 18 20 22 24 
PEAK ANODE AMPERES 

26 28 

92CM-9468R1 
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TYPICAL PERFORMANCE CHARACTERISTICS 

PEAK ANODE AMPERES=27.5 
PULSE DURATION (µSEC)=2.5 

8400 8600 8800 9000 9200 9400 9600 

FREQUENCY—Mc 

92CS-9690 

REPRESENTATIVE TUNING CHARACTERISTIC 

.....:::::..:~:e ::::::::::::::::::::::::::::::::::::::::::::::::::: 

8400 8600 8800 9000 9200 9400 . 9600 

FREQUENCY—Mc 

92CS-9691 
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Beam Power Tube 
-~ 

FORCED-AIR COOLED 
CERAMIC-METAL SEALS 400 WATTS CW OUTPUT TO 175 Mc 
COAXIAL-ELECTRODE STRUCTURE 250 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

for Use at Frequencies up to 500 Mc 

,„1  The 72og is unilaterally inte rchan qe able with the q%2goB and 
bilaterally interchangeable with the gCRzgoB. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)°   6.0 t 10% volts 

/'~ 
Current at heater volts = 6.0 2.6 amp 
Minimum heating time  30 sec 

Mu-Factor, Grid No.2 to Grid No. 1, 
for grid-No.2 volts = 300 and 
grid-No.2 ma. = 50  5.0 

Direct Interelecirode Capacitances:b 
Grid No.l to plate  0.03 µµf 
Grid No.l to cathode, grid No. 2; 

and heater  16.0 µµf 
Plate to cathode, grid No. 2, 

and heater  4.4 µµf 

Mechanical: 

Operating Position  Any 
2   464" 
1.91" r 

Maximum Overall Length 
Maximum Seated Length 
Maximum Diameter  1  640" 
Weight (Approx  )  4 oz 
Radiator  Integral part of tube 
Socket Air-System Socket, such as SK-600° and 

/1 SK-606 Air Chimney c: or 124-110-Id
(Suppl ied with Air Chimney) 

Base  Special B-Pin 
BOTTOM VIEW 

RADIATOR 

Pin 1 -Grid No. 2e V • BRING pin 8 -Cathode 
Pin 2 -Cathode © ~ ~ 

Q 
Base Index Plug-

Pin 3 -Heater Grid No.l 
Pin 4 -Cathode '` ~ Radiator -Plate f -
Pin 5 - Do Not Use © ~~~/ 

0 
Ring Terminal 

Pin 6 -Cathode Grid No.2 
Pin 7 -Heater 

Air Flow: 
~~ Through indicated air—cyst ens socket— This fitting- directs 

the air over the base seals; past the grid—No.2 seal, 
envelope, and plate seal; and through the radiator to 

r InOl tales a cnange. 

~; ~. ► RADIO CORPORATION OF AMERICA 
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7203/4CX250B 
provide effective cool ing with minimum air flow. When 
the tube is operated at maximum plate dissipation for 
each class of service, a minimum air flow of 3.8 cfm 
through the system is required. The corresponding 
pressure drop is approximately 0.3 inch of water. These 
requirements are for operation at sea level and at an 
ambient temperature of 20o C. At higher altitudes and 
ambient temperatures, the air flow must be increased 
to maintain the respective seal temperatures and the 
plate temperature within maximum ratings. 

Without air-system socket— If an air-system socket is 
not used, it is essential that adequate cool ing air 
be directed over the base seals, past the envelope, 
and through the radiator. Under these conditions and 
with the tube operating at maximum plate dissipation 
for each class of service, a minimum air flow of 3.6 
cfm must pass through the radiator. The corresponding 
pressure drop is approximately 0. 1 inch of water. These 
requirements are for operation at sea level and at an 
ambient temperature of 20° C. At higher altitudes 
and ambient temperatures, the air flow must be increased 
to maintain the respective seal temperatures and the 
plate temperature within maximum ratings. 

Plate Temperature (Measured on base 
end of plate surface at junction 
with fins)   250 max. 

Temperature of Plate Seal, Grid-No.2 
Seal, and Base Seals  250 max. 

oC

oC 

AF POWER AMPLIFIER 6 MODULATOR — Class A819

Maxiewa CCSh Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTi   250 max. ma 
GRID-No.2 INPUTS  12 max. watts 
PLATE DISSIPATIONS  250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  150 max. volts 
Heater positive with 

respect to cathode  150 max. volts 

Typical CCS Operation: 

Values are fora tubes 

DC Plate Voltage 
DC Grid-No.2 Voltage 
DC Grid-No.i (Control-grid) 

Voltage  
Peak AF Grid-No.l-to-Grid-No.1 

Voltage  
Zero-Signal DC Plate Current.  
Max.-Signal DC Plate Current.  

1000 1500 2000 volts 
350 350 350 volts 

-55 -55 -55 volts 

94 94 94 volts 
166 166 166 ma 
500 500 500 ma 

~.~ 

V 

~/ 

V 
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Zero-Signal DC Grid-No.2 
/'\ Current   0 0 0 ma 

Max.-Signal DC Grid-No.2 
Current (Approx.)   10 8 8 ma 

Effective Load Resistance 
(Plate to plate)  3300 6000 8700 ohms 

Max.-Signal Driving Power 
(Approx.)   0 0 0 watts 

`..~ Max.-Signal Power Output 
(Approx.)   220 400 590 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance (Per tube) 0.1 max. megohm 

RF POWER AMPLIFIER — Class 8 Television Service 

Synchronizing-level conditions¢er 
tube unless otherwise s¢ecified 

Maximum CCSb Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE. 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 
DC GRID-No.l (CONTROL-GRID) VOLTAGE 
DC PLATE CURRENT (AVERAGE)k  
GRID-No.2 INPUT  
GRID-No.l INPUT  
PLATE DISSIPATION  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

5q to 2i6 Xc 

2000 max, 
400 max. 
-250 max. 
250 max. 
12 max. 
2 max. 

250 max. 

150 max. 
150 max. 

volts 
volts 
volts 

ma 
watts 
watts 
watts 

volts 
volts 

Typical CCS Operation: 

With bandwidth of g Mc 

DC Plate Voltage 1000 1500 2000 volts 
/'\ DC Grid-No.2 Voltage 350 350 350 volts 

DC Grid-No.l Voltage -60 -65 -70 volts 
Peak RF Grid-No.1 Voltage: 
Synchronizing level  65 71 76 volts 
Pedestal level  52 57 62 volts 

DC Plate Current 
Synchronizing level  355 360 360 ma 
Pedestal level. 250 250 250 ma 

'~~ DC Grid-No.2 Current: 
Synchronizing level  27 29 29 ma 
Pedestal level  4 0 0 ma 

OC Grid-No.l Current: 
Synchronizing level  2 5 5 ma 
Pedestal level  0 0 0 ma 

Driving Power (Approx.):1 
~ Synchronizing level  0.4 1.2 1.2 watts 

Pedestal level  0 0 0 watts 
Power Output (Approx.): 
Synchronizing level  160 300 440 watts 
Pedestal level  90 170 250 watts 

RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N. J. 9-62 
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LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum CCSH Ratings, Absolute-Xaximum Values: 

Uy to goo Xc 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  250 max. ma 
GRID-No.2 INPUT   12 max. watts 
PLATE DISSIPATION  250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 

Typical CCS Class AB I "Single-Tone" Operation:" 

At frequencies up to tgg Xc 

DC Plate Voltage  1000 1500 2000 volts 
DC Grid-No.2 Voltage"   350 350 350 volts 
DC Grid-No.l (Control-grid) 
Voltage   -55 -55 -55 volts 

Zero-Signal DC Plate Current. 83 83 83 ~ 
Zero-Signal DC Grid-No.2 

Current   0 0 0 ma 
Effective RF Load Resistance. 1650 3000 4350 ohms 
Max.-Signal- DC Plate Current. 250 250 250 ma 
Max.-Signal DC Grid-No.2 

Current   5 4 4 ma 
Max.-Signal Peak RF Grid-No.1 

Voltage   47 47 47 volts 
Max.-Signai Driving Power 
(Approx.)   0 0 0 watts 

Max.-Signal Power Output 
(Approx.)   110 200 295 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 
under any condition: 
For fixed-bias operation  25000 max. ohms 
For cathode-bias operation  Not recommended 

Typical CCS Operation with "Two-Tone Modulation":o 

At 3o Xc 

DC Plate Voltage  1000 
DC Grid-No.2 Voltage"   350 
~ Grid-No.1 Voltages   -55 
Zero-Signal DC Plate Current. 83 
Effective RF Load Resistance. 1650 
DC Plate Current.. at Peak 
of Envelope   250 

Average DC Plate Current. 175 
DC Grid-No:2 Current at Peak 
of`Envelope   30

1500 2000 volts 
-350 350 volts 
-55 -55 volts 
83 83 ma 

3000 4350 ohms 

250 250 ma 
175 175 ma 

~. 
30 30 ma 

+ Indl cat es a clan ge. 
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Average DC Grid-No.2 Current. 6 5.5 15 ma 
Average ~ Grid-No.1 Current. 0 0 0 ma 
Peak-Envelope Driver Power 
(Approx.)   1 1 1 watt 

Output-Circuit Efficiency 
(Approx.)   95 95 95 % 

Distortion Products Level:r
Third Order   29 29 30 db 
Fifth Order  40 38 35 db 

Useful Power Output (Approx.):~ 
Average   55 100 147.5 watts 
Peak Envelope   110 200 295 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance under any condition: 
For fixed-bias operation  25000 max. ohms 
For cathode-bias operation  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 
Carrier conditions per tube for use 
with a maximum modulation factor o}1 

Maximum CCSf Ratings, Absolute-Naximum Values: 

Uy to goo Nc 
DC PLATE VOLTAGE. 
DC GRID-No.2 (SCREEN-ARID) VOLTAGE. 

1500 max. 
300 max. 

volts 
volts 

DC GRID-No.l (CONTROL~RID) VOLTAGE -250 max. volts 
DC PLATE CURRENT 200 max. ma 
GRID-No.2 INPUT  8 max. watts 
GRID-No.l INPUT  2 max. watts 
PLATE DISSIPATION  165 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 150 max. volts 
Heater positive with respect to cathode 150 max. volts 

Typical CCS Operation: 
r At frequencies uq to i75 Nc 

DC Plate Voltage  500 1000 1500 volts 
DC'Grid-No.2 Voltage (Modulated 
approx. 55%)t   250 250 250 volts 

DC Grid-No.l Voltage°   -100 -100 -100 volts 
Peak RF Grid-No.l Voltage   113 113 113 volts 
DC Plate Current  200 200 200 ma 

F DC Grid-No.2 Current  32 31 31 ma 
DC Grid-No.l Current (Approx.). 6 6 6 ma 
Driving Power (Approx.)t 0  7 0.7 0.7 watt 
Power Output (Approx  )   50 140 235 watts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

under any condition  25000 max. ohms 

RADIO CORPORATION OF AMERICA onrA 3 
Electron Tube Division Harrison, N. 1. 9-62 
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RF POWER AMPLIFIER b OSCILLATOR — Class C Telegraphyv
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCSf Ratings, Absolute-Maximum Values: 

UD togoa Mc 

DC PLATE VOLTAGE  2000 max. 
DC GRID-No.2 (SCREEN~RID) VOLTAGE. 300 max. 
DC GRID-No.l (CONTROL-GRID) VOLTAGE -250 max. 
DC PLATE CURRENT  250 max. 
GRID-No.2 INPUT   12 max. 
GRID-No.1 INPUT   2 max. 
PLATE DISSIPATION   250 max. 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 
Heater positive with respect to cathode . 

Typical CCS Operation: 

At frequencies uq to 1qg Mc 

DC Plate Voltage  500 1000 1500 2000 volts 
DC Grid-No.2 Voltage  250 250 250 250 volts 
DC Grid-No.l Voltage  -90 -90 -90 -90 volts 
Peak RF Grid-No.l Voltage 109 109 109 109 volts 
DC Plate Current  250 250 250 250 ma 
DC Grid-No.2 Current  48 45 36 30 ma 
DC Grid-No.l Current (Approx.)  12 12 11 11 ma 
Driving Power (Approx.) 1 1 1 1 watt 
Power Output (Approx  )   65 180 290 400 watts 

150 max. 
150 max. 

At frequency of goo Mc with coaxial cavity 

DC Plate Voltage  2000 
DC Grid-No.2 Voltage-  300 
DC Grid-No.l Voltage  -90 
DC Plate Current  250 
DC Grid-No.2 Current  10 
DC Grid-No.l Current (Approx  )   25 
Driver Power Output (Approx.)1   18 
Useful Power Output (Approx.)   250 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 
under any condition   25000 max. ohms 

L Because the cathpde is su bJ ect ed t0 considerable Dack bombaramenl as 
the Prequ en cy is increasetl witn resultant increase in [empera[u re, the 
heater voltage should be reduced depentling on operating conditions an0 
frequency to prevent Quern eating Lne cathode and resultant snort life. 

b Wi to cyl indrical shield JELIEC No.320 surrounding radiator; and with 
a cyl l drical shleltl JcJEC No.321 surrounding the grid-No.i ring 
to rminel. Botn shields are connected to ground. 

a Available from Ei [el-McCullough, Inc., San Bruno, Cal ifornia. 
A 

Aval table from E. F. Johnson Co., Naseca, Minnesota. 
e 

For use a[ lower frequ encl es. 

f For use al nigher frequencies. 
9 Subscript 1 indicates that gritl-No.1 current does not flow during any 

part oP the input cycle. 

volts 
volts 
volts 

ma 
watts 
watts 
watts 

volts 
volts 

h Continuous Commercial Service. 

v OltS 

volts 
volts 

ma 
ma 
ma 

watts 
watts 

``/ 

`/ 

~►' 

~`/ 

~-
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Averagetl over any audio-frequency cycle of sine-wave form. 
k 

Averaged over any Prame. 

1 The tlriver stage is requiretl to su DD ly tube losses an0 rf-circuit 
losses. Tne tlriver stage should be designed to provide an excess of 
power above the indicat etl values LO take care Of variations In line 
voltage, in components, in initial tube characteristics, and in tube 
characteristics during lire. 

~ "Single-Tone" operation refers to that class of amplifier service 
In which the gritl-No.2 in put consists of a monofrequency rP signal 
having constant amplitude. This signal is protlucetl in a sin qle-si tlebantl 
suppressed-carrier system when a single autlio frequency of constant 
amplitude is applied to the input of the system. 

h Pr of eraDly obtainetl from a fixetl supply. 

p "Two-Tone Modulation" operation refers to that class of amplifier 
service in which the input consists of two equal monofrequency rf 
signals having constant amplitude. These signals are Drodu ce0 in a 
single-sitle bantl supDressetl-carrier system when two equal-antl-constant-
amp itutle autlio frequencies are appl ed to the Input of the system. 

4 ODtai netl Prom a fixed suDP1y. 

r Without the use of feedback Lo enhance linerity.. 
a Measured at loatl of out Dut circuit having intli catetl efficiency. 

t The do gritl-No.2 voltage must De motlulatetl aDProximately 554 in phase 
with the plate modulatlort in ortler- to obtain 1004 modulation of the 
7203• The use of a series grid-No.2 resistor or reactor may not give 
satisfactory perPo rmance antl is therefore not recommendetl. 

N Ohlainetl from gritl-No.1 resistor or from a combination of gritl-No.l 
r eslstor with either Pixetl su DDly or catnotle res~sto r.~ 

~ Key-tlown conditions Der tube without amplitude motlulati on. Amplitude 
modulation essentially nag alive may De used If the positive peak of 
the autlio-frequency envelope tloes not exceed 1154 of the carrier 
c ontlitions. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nas. 

Heater Current  1 2.3 2.9 amp 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 — 0.06 µµfm 
Grid No.l to cathode, 

grid No.2, and heater 2 14.2 17.2 µµf 
Plate to cathode, grid No.2, 
and heater  2 4.0 4.8 µµf 

Grid—No.1 Voltage 1 3 4  5 —32 —46 volts 
Grid—No.2 Current 1 3 4  5 —7 3 ma 
Useful Power Output   4,5,6 225 — watts 

Note 1: With 6.0 volts on heater. 

Note 2: With cylindrical shieltl JEDEC No.320 su rrountling ratlialor; and 
with a cylindrical shield JEDEC No. 321 surrounding the gritl-N o.2 
ring terminal. Both shields are connectetl to grountl. 

Note 3: Witty tic plate volts = 1000, do grid-No.2 volts = 300, and 
gritl-No.i voltage atll usted to glue plate current of 150 ma. , 

Note 4: With Forced-Air Cool ing as specified antler GENERAL DATA—
Atir-Sys tee Soc ka t. 

N Ote 5: Heater-voltage must De applied for et least 30 seconds Def ore 
application of other voltages.. 

Note 6: Wl th healer volts = 5.5, tic plate volts = 2000, tic grid-No.2 
volts = 300, tic gritl-No.1 volts = -90, do grid-No.1 ma. - 25 
maximum, grid-No.i signal vol Cage adjusted to produce do plate 
current of 250 ma. antl coaxial-cavity amplifier-circuit 
operating frequency ~Mc) = C75. 

r Intll cat es a change. 

RADIO CORPORATION OF AMERICA 
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7203/4CX250B 
SPECIAL TESTS b PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destructive and is performed on a sample lot 
of tubes from each production run under the fol lowing condi- ion 
lions: ac heater volts = 6.6, no voltage on other elements, 
and specified forced-air cool ing for Air-System Socket. At 
the end of 500 hours, with tube at 25o C, and with no voltage 
appl ied to heater, the minimum resistance between indicated 
electrodes as measured with a 500-volt Megger-type ohmmeter 
having an internal impedance of 2.5 megohms, wi l l be: 

Grid No. l and grid No.2   10 min. megohms '`/ 
Grid No. l and cathode   10 min, megohms 
Grid No.2 and cathode   10 min. megohms 

OPERATING CONSIDERATIONS 

The socket for the 7203 should be of a type Isuch as is 
indicated in the tabulated data) which permits adequate air- ~`~ 
cool ing of the tube. Although the base wi l l fit aconvent Tonal 
lock-in socket, the latter does not permit adequate cool ing 

and its use is therefore not recommended. 

The plate connection is made by means of a metal band or 
spring contacts to the cyl indrical surface of the radiator. 
It is essential that the contact areas be kept clean to minimize 
rf losses especial ly at the higher frequencies. 

~/ 
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GRID-N S<I TERMINAL 3O I ' ~ „88""'~A31" 
~I ".'020 

CERAMIC 

YA30" .187"MIN.-

t 

.255 +•025' 

t 040" 

±OS'
I 

~I.625"t 015" DIA. 
.568" 
+.005'w 

~DIA9 

t~ 

t ~ } T— _ 
r .250"MAX.'~ ( I  

534" 
1.020" •020" t .IB7 

MIN. A05"MIN. R. 

RADIATOR 
ANODE 

TERMINAL 

~-1.406"MAX. DIA. 

GRID-Ns!2 TERMINAL 

MAKE NO CON-
NECTION TO 

THIS SURFACE 

.360~"MIN. .456'} AX. 

.260"t.005"DIA* ~ 
.082 ±.004" 

222 it 

.043"R. MAX~~ -~ : ~ 5a~ 

1.425" .687" 
tA08" 1.007" 
DIA. DIA.* i

303"*~ 
1.005" 

—{ 8PIN5~ 

-050"±;005" DIA. 

~GERAMIC 
92CM-9724R1 

GRID-No. I-PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE 

SERIES OF GAUGES SHOWN IN SKETCHES G1 AND Gp. IN THE 
FOLLOWING INSTRUCTIONS FOR THE USE OF THESE GAUGES "GO" 
INDICATES THAT THE ENTIRE GRID-No. I-PLUG KEY WILL ENTER 

THE GAUGE; AND "NO-GO" INDICATES THAT THE GRID-No.I-PLUG 
KEY WILL NOT ENTER THE GAUGE MORE THAN 1/16". INSTRUCTIONS 
FOR THE USE OF THE GAUGES FOLLOW: 

f;~. f RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. 1. 
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~ GAUGES G1-I, G1-2, G1-3, AND G1-4: 

USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL 
ORDER UNTIL ONE IS FOUND THAT WILL ACCEPT THE ENTIRE 
GRID-No. l PLUG. USING THE FIRST GAUGE THUS FOUND, IT 
WILL NOT BE POSS FB LE TO INSERT THE GRID-No. l PLUG IN 
SLOT 8. 

~ GAUGES G2-I, GZ-2, AND Gz-3: 

THE GRID-No. l PLUG WILL 8E REJECTED 8Y GAUGES GZ-I 
AND GZ-2, BUT WILL BE ACCEPTED BY GAUGE GZ-3. 

' BASE-PIN POSITIONS ARE HELD TO TOLERANCES SUCH THAT THE 
ENTIRE LENGTH OF THE PINS WILL, WITHOUT UNDUE FORCE, 
PASS INTO AND DISENGAGE FROM THE FLAT-PLATE GAUGE SHOWN 
IN SKETCH Gj. 

GAUGE SKETCH G I

T

T 

f I/2 —► 
I` 

.o~so" 
1.0003" 

~2" 6 -

1 ~ 
.0660" ~ G
1.0003" 

9205-6634 

Gauge Dimension 
A 

G1—I + .0000" .2575" 
— .0005" 

G1-2 .2600" 
+ .0000" 

- .0005" 

GI-3 .2625" 
+ .0000" 
- .0005" 

G1-4 .2650" 
+ .0000" 
- .0005" 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. 1. 



7203/4CX250B 
GAUGE SKETCH G2 

Gauge 
Dimension 

A B 

GZ-I 

GZ-2 

GZ-3 

.2550" 
+ .0000" 
- .0005" 

.2980" + 
.0000" 

- .0005" 

.3080" 
+ .0000" 
- .0005" 

.125" 

none 

none 

GAUGE SKETCH G3 

45't 5~ ~ 45'* 5~ 

22 %2 t 5~ 

.044+•000 
-.001 

.13253.0005"-

.266 +.0001•• DIA.-

92CS-7975R1 

8 HOLES 

.066+.00Iu 
DIA. 

.3435~3.0005~ R. 

N%Ŷa%N .Ier 
t .005 

TOLERANCES ARE NOT CUMULATIVE 

~ RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL PLATE CHARACTERISTICS 

a - m m 
d d 

PLATE AMPERES 

a 
O a 

92CM — 9755 

`..~ 

u 
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TYPICAL CHARACTERISTICS 
Ef=6 VOLTS 
GRID—N42 VOLTS=250 
GRID—N~1 VOLTS=ECt 

0 100 200 300 .400 
PLATE VOLTS 

500 600 

92CM — 9756 

700 

RADIO CORPORATION OF AMERICA 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
E f = 6 VOLTS 
GRID-N42 VOLTS=250 
I,b= PLATE AMPERES 
ICI=GRID-N~1 AMPERES  
IC2=GRID-N42 AMPERES 

y N ~ N ~ `~ ~ F 
GRID-NQI VOLTS 

O 

92CM-9760 

RADIO CORPORATION OF AMERICA 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

/"~ 

E{=6 VOLTS 
GRID—N'2 VOLTS=350 
Iy,=PLATE AMPERES 
IGI=GRID—N"1 AMPERES 
IC2=GRID—N~2 AMPERES ~~ 

•oo v cou 
o 

not a 

GRID-NCI VOLTS 

N 

8 
N 

N 
F J 
Q 

O 
O 
OW
—r 
a 
J 
a 

0 
0 

0 0 0 0
m m o ~ ~ ~ 

92CM —9761 
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7204/4CX250F 
Beam Power Tube 

FORCED-AIR COOLED 
CERAMIC-METAL SEALS q00 WATTS CW OUTPUT TO 175 Mc 
COARIAL-ELECTRODE STRUCTURE 250 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

The ryaoq is unilaterally interchangeable with the gR2goF and 
"'~. bilaterally interchangeable with the qC%aSoF, 

The ryaaq is the same as the ry2oglgCRagoB exceyt for the 
}olLowing items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DCI• 26  5 t 10% volts 
Current at heater volts = 26  5  0.58 amp 

° Because the ca those is su of ect etl to consider sole back Dombe rdment as 
the frequency Is Increased wi to resultant Increase in temperature, the 
neater voltage shoultl be retlucetl OeOentlinq on operating conditions and 
frequency to Drevent overheating the catnotle antl resultant snort life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

:Mete Min. Max. 

Heater Current  ~ 0.50 0.62 amp 
Direct Interelectrode 
Capacitances: 
Grid No.l to plate  2 0.06 µµf f 
Grid No.l to cathode, grid 

No.2, and heater  2 14.2 17.2 µµf 
Plate to cathode, grid 

No.2, and heater  2 4.0 4.8 µµf 
Grid-No.l Voltage 1 3 4  5 -32 -46 volts 
Grid-No.2 Current 1 3 4  5 -7 3 ma 
Useful Power Output   4,5,6 225 - watts 

Note 1: With 25.5 volts on heater. 

Nnte 2: With cylintlri cal shl eltl JEDEC No.320 surrounding redlator; and 
with a tylindri cal shield JEDEC No.321 5urrountling the grid-No.2 
ring terminal. Botn sni elds are connected to ground. 

Note 3: Wl th do Dlate volts = 1000, do grid-No.2 volts = 300, antl grid-
No.1 voltage atlj ustetl to give Dlate current of 150 ma. 

Note a: With Forcetl-Air Cooling as speclPi ed un tler GENERAL DATA — Atr-
Syste° Socket. 

Note 5: Neater voltage must be applied for at least 30 seconds Def ore 
a pplicetiOn of Otner voT[eges. 

Note 6: Wi[n neater volts ~ 2a. 3. do plate volts = 2000, do grid-No.2 
volts = 300, do grltl-X o.l volts -90, tic gritl-No.i ma. 25 
maximum, grid-No.i signal voltage atlj ust etl to produce do ola to 
current of $50 me., antl coaxial-cavity amDlifler-ci rcult operating 
frequency MCl = 075. 

SPECIAL TESTS b PERFORMANCE DATA 
Interelectrode Leakage: 

This test is destructive and is performed on a sample lot 
of tubes from each production run under the fol lowing condi-

f indicates a change. 
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Lions; ac heater volts = 29.1, no voltage on other elements, 

and specified forced—air cool ing for Air—System Socket. At 

the end of 500 hours, with tube at 25o C, and with no voltage 
appl ied to heater, the minimum resistance between indicated 

electrodes as measured with a 500—volt Megger—type ohmmeter 

having an internal impedance of 2.5 megohms, wi l l be: 
Grid No. l and grid No.2   10 min. megohms 
Grid No. l and cathode   FO min. megohms 
Grid No.2 and cathode   10 min. megohms 

V 

V 

V 

V 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
UNITIZED-ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 2500 WATTS CW INPUT 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 
Useful with Full Ratings at Frequencies up to 1215 Mc 

GENERAL DATA 
Electrical: 
Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 

Voltage IAC or DC)a  
f5.5 typical volts 
l 6 max. volts 

Current at heater volts = 5  5   17.3 amp f 
Minimum heating time at heater 

volts = 5  5   5 minutes 
Mu-Factor, Grid No.2 to Grid No.l 
for plate volts = 2500, grid-No.2 
volts 600, and plate ma. = 600 17 

Direct Interelectrode Capacitances: 
Grid No.1 to plateb 0  17 max. µµf 
Grid No.l to cathode & heater. 42 µµf 
Plate to cathode & heate rbO  0.017 max. µµfm 
Grid No.1 to grid No.2   55 µµf 
Grid No.2 to plate   16 µµf 
Grid No.2 to cathode & heater` 1.4 max. µµf 

Mechanical: 

Operating Position  Any 
Overall Length 3  24" t 0 10" 
Greatest Diameter (See Dimensional outline). 3.72" t 0 03" 
Weight (Approx.)   2 lbs 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

G I -Grid-No.1-
Terminal 
Contact 
Surface 

G2-Grid-No.2-
Terminal 
Contact 
Surface 

H - Heat e r-
Terminal 
Contact 
Surface 

H, K - Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P - Pl ate-
Terminal 
Contact 
Surface 

Thermal: 
Air Flow: 

Through radiator—Adequate air flow to l imit the plate-seal 
temperature to 2500 C should be del ivered by a blower 

f Indicates a change. 

RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison, N. J. I-63 



7213 
through the radiator before and during the appl ication of 
heater, plate, grid-No. 2, and grid-No. l voltages. Typical 

values of air flow directed through the radiator versus 

percentage of maximum rated plate dissipation for each 

class ofi service are shown in accompanying Typical-Cooling-
Requirements curves. Plate power, grid-No.2 power, heater 

power, and air flow may be removed simultaneously. 

To grid-No.2, grid-No.i, cathode, and heater seals—A suffi-
cient quantity of air should be directed at the heater 
terminal and al lowed to filow past each of these seals so 
that its tem pe ratu re does not exceed the specified maximum 
value of 250o C. An airflow of 10 cfm is usual ly adequate. 

Seal Temperature (Plate, grid No. 2, 
grid No.1, cathode, and heater)   250 max. °C 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum CCSd Ratings, Absolute-Maximum Values: 

6~ to z2ig Mc 
DC PLATE VOLTAGE  2500 max. volts 
DC GR16-No.2 (SCREEN-GRID) VOLTAGE. 1000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  1 max. amp 
MAX.-SIGNAL DC GR16-No.1 (CONTROL-GRID) 
CURRENT   0.2 max. amp 

MAX.-SIGNAL PLATE INPUT   2500 max. watts 
MAX.-SIGNAL GRIC-No.2 INPUT   50 max. watts 
PLATE DISSIPATION   1500 max. watts 

Typical CCS Class AB I "Single-Tone" Operation:e 

Uq to 6o Mc 
DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltagef   700 700 volts 
DC Grid-No.1 Voltage  -50 -50 volts 
Zero-Signal DC Plate Current  0.2 0.2 amp 
Zero-Signal DC Grid-No.2 Current  0 0 amp 
Effective RF Load Resistance  1100 1100 ohms 
Max.-Signal DC Plate Current  0.9 1 amp 

Max.-Signal DC Grid-No.2 Current  0.045 0.045 amp 
Max.-Signal DC Grid-No.l Current  0 0 amp 
Max.-Signal Peak RF Grid-No.1 Voltage 50 50 volts 
Max.-Signal Driving Power (Approx.) 0 0 watts 
Max.-Signal Power Output (Approx  )   1000 1250 watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions qer tube .{or use 
with maximum modulation factor of 1 

Maximum CCSd Ratings, Absolute-Maximum Values: 

Ub to i2i5 Mc 
DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 1000 max. volts 

Indicates a change. 
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DC GRID-No.1 (CONTROL-GRID) VOLTAGE. 
DC PLATE CURRENT  
DC GRID-No.1 CURRENT  
PLATE INPUT 
GRID-No.2 INPUT 

-300 max. 
0.85 max. 
0.2 max. 
1700 max. 
35 max. 

volts 
amp 
amp 

watts 
watts 

PLATE DISSIPATION 1000 max. watts 

Typical CCS Operation: 

In grid-drive circuit at 60o Mc 

DC Plate Voltage  1800 2000 volts 
DC Grid-No.2 Voltage9 500 500 volts 
DC Grid-No.l Voltageh -30 -30 volts 
DC Plate Current  0 75 0.83 amp 
DC Grid-No.2 Current  0.015 0.015 amp 
DC Grid-No.1 Current (Approx.)  0 04 0.04 amp 
Driver Power Output (Approx.) 50 55 watts 
Useful Power Output (Approx  ) 650k 800k watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance under 
any condition  50001 max, ohms 

1 

RF POWER AMPLIFIER d OSCILLATOR — Class C Telegraphy'" 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

MaXimUm CCSd Ratings, Absolute-Maximum Values: 

Uq to izig Xc 
DC PLATE VOLTAGE   2500 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 1000 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE. -300 max. volts 
DC PLATE CURRENT   1 max. amp 
DC GRID-No.l CURRENT   0.2 max. amp 
PLATE INPUT  2500 max. watts 
GRID-No.2 INPUT  50 max. watts 
PLATE DISSIPATION  1500 max. watts 

Typical CCS Operation: 

In grid-drive circuit at 60o Mc 

DC Plate Voltage   2250 2500 volts 
DC Grid-No.2 Voltage"  500 500 volts 
DC Grid-No.l Voltage^  -30 -30 volts 
DC Plate Current   0.9 1 amp 
DC Grid-No.2 Current 0  02 0.02 amp 
DC Grid-No.1 Current (Approx.l 0  07 0.07 amp 
Driver Power Output (Approx.l~   70 75 watts 
Useful Power Output (Approx  )   1050k 1350k watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance under 
any condition  SOOOk max. ohms 

RADIO CORPORATION OF AMERICA 
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h obtained from grid-No.l resistor or from a combination of grid-No.l 
resistor witA either fixed supply or cathode resistor. 

~ The driver stage is required to supply CUDe losses and rf-circuit 
losses. IL should be designed to provide an excess of power above 
the indicated value to take care of variations in l ine voltage, in 
components, in initial tube characteristics, and in tube characteris-
tics tlu ri ng l ife, 

d Continuous Commercial Service. 
e •Single-Tone• operation refers to that class of ampl ifier service in 

which the grid-xo.1 input consists of a monof requency rf signal Having 
constant amplitude. This signal is produced in a single-sideband 
S upC ressed-carrier system when a single audio frequency of constant 
ampl itude is applied to the input of the system. 

a Because the cat node is subjected to considerable Dack bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions 
and 9requency to prevent overheating the cathode and resultant short 
l ife. 

b with external, flat, metal Shield having diameter of g• and center 
hole approximate)y 3• in diameter provided with spring fingers that 
connect the shieltl to grid-xo.2 terminal. Shield is located in plane 
of grid-No.2 terminal perpendicular to the tube axis. 

~ with external, flat, metal shield having diameter oP e• and center 
hole approximately 2-3/s• in diameter provided with spring fingers 
that connect the shield to grid-xo.l terminal. Shield is located in 
plane of grid-xo.i terminal perpendicular to the tube axis. 

f Preferably oDtai ned from a fixed supply. 
g Obtained preferably from a separate source modulated along with the 

plate suDD1Y• 

1 If this value is insufficient to provide adequate bias, the additional 
required Dias must be suppl ied Dy a cathode resistor or fixed supply. 

m Key-down conditions per to De without ampl itude modulation. Ampl itude 
modulation essentially negative may De used if the positive peak of 
the audio-frequency envelope does not exceed 1155 of the carrier 
conditions. 

n Obtained preferably from a fixed supply, or from the plate-suDD1Y 
voltage with a vol Yage divider. 

Y Obtai ned from fixed supply, Dy grid-xo.1 resistor, Dy cathode resistor, 
or Dy combination methods. 

k This value of useful power is measured in load of output circuit. 

SPECIAL TESTS & PERFORMANCE DATA 

Design samples of the 7213 have been subjected to the 
fol lowing tests without adverse effects. 

Variable-frequency Vibration Perforlxance: 

This test was performed Iper MlI-E-ICq, paragraph 4.9.20.31 
under the fol lowing conditions: heater volts = 5. 5, plate-
supply volts = 450, grid-No.2 volts = 300, grid-No. l voltage 
varied to give a plate current of 10 mi l l iamperes, and plate 
load resistor (ohms) = 2000. The tubes were vibrated in each 
of 3 positions through frequency range from 10 to 50 to 10 
cycles per second. The vibrating frequency had a fixed 
ampl itude of 0.040 inch (total excursion of 0.080 inch). 
During the test, the tubes did not show an rms output voltage 
across the plate load resistor in excess of 500 mi l l ivolts. f 
At the end of this test, the tubes did not show tap or permanent 
i nterelect rode shorts or defects thatwould cause the tubes iv 
be inoperable. The tubes exhibited no pronounced mechanical 

resonance during this test. 

q Military Specification, Electron TUDes and Crystal Rectifiers, 9 
October 1955. 

Ind ieates a change. 
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Fatigue Performance: 
In this test (per MIL-E-IC, paragraph 4.9.20.6), the tubes 

were rigidly mounted and subjected to 2.5 g vibrational 
acceleration at 25 cycles per second for 32 hours in each of 

three positions with heater volts = 5. 5. At the end of this 
test, the tubes did not show permanent cr tenporary shorts or 
open circuits, and passed al l electrical tests. 
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MOTE 1: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 
BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No. l 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 
CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH GI. PROPER ENTRY OF THE TUBE IS 
OBTAINED WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE 

SHOULDER A-A'. THE TUBE IS PROPERLY SEATED ON THE SHOULDER 
WHEN A 0.010"-THICKNESS GAUGE I/8" WIDE WILL NOT ENTER MORE 
THAN 1/16" 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'. 

MOTE 2: THE DIAMETER OF EACH TERMINALIS HELD TO INDICATED 
VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS 
CONTACT SURFACE. 

NOTE 9: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL COOLING REQUIREMENTS 
I I I I I I I I I L I I ( f I I 1 1 1 1 1 1 I l I I I l 1 1 1 1 1

AIR FLOW THROUGH RApIATOR IN EITHER 
DIRECTION. 

MAXIMUM PLATE—SEAL TEMPERATURE=250'C 

U 0 

w 
C 

r a 
W 250 
a 

w 
F 

tt
Q 

~ 200 
Z 

O 
V 
Z 

w 

m 150 

a 

z 
W 

~ loo 
a 
W 
a 

W 
r 
J 
Q 50 

N 
I 

a  
J  
a 

CURVE 

A 
B 
C 
D 

PRESSURE DROP —
INCHES OF WATER 

0.35 
0.6 
I 
1.5 

MAXIMUM ALLOWABLE TEM 
WITH NCOMING-AIRTEMPER~ 
 ¢------ - 

1 

E 
C 

I~

Psi 

v0 55
1 

G 

I~

0 20 40 60 80 
PER CENT OF MAXIMUM RATED PLATE DISSIPATION 

FOR EACH CLASS OF SERVICE 

ELECTRON TUBE DIVISION 
uoio eosrounox or usssiu, x~nisox, xEw ieRser 

1

92CM— 9737 

100 



~2`j 
7213 

TYPICAL PLATE CHARACTERISTICS 

Ef=5.5 VOLTS 
GRID—N~2 VOLTS=500 

.O ul V r7 
PLATE AMPERES 

N 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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HARACTERISTICS 
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TYPICAL CONSTANT—CURRENT CHARACTERISTICS 

Ef=5.5 VOLTS 
GRID-N^2 VOLTS=500 
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Beam Power Tube 
CERAMIC METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
UNITIZED-ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 180 KW PEAK-PULSE POWER 

MATRIX-TYPE, OXIDE-COATED, UIIIPOTENTIAL CATHODE 

For Pulsed RF Ampl ifier Service with Full 
Ratings at Frequencies up to 1215 Mc 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 

Voltage (AC or DC)a   f5.5 typical volts 
l 6 max. volts 

Current at heater volts = 5.5 17.3 amp 
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. 19 

Direct Interelectrode Capacitances: 
Grid No.i to plateb   0.17 max. µµf 
Grid No.1 to cathode & heater 42 µµf 
Plate to cathode & heaterbjB. 0.017 max. µµf 
Grid No.1 to grid No  2   55 µµf 
Grid No.2 to plate  16 µµf 
Grid No.2 to cathode & heater°. 1.4 max. µµf 

Mechanical: 

Operating Position  Any 
Overall Length  3.24" ± 0.10" 
Greatest Diameter (See Dimensional Outline) 3.72" ± 0.03" 
Weight (Approx  )  2 lbs 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline) : 

GI -Grid-No.1-
Termi nal 
Contact 
Surface 

G2 -Grid-No. 2-
Terminal 
Contact 
Surface 

H- Heater-
Terminal 
Contact 
Surface 

H, K- Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P- Pl ate-
Terminal 
Contact 
Surface 

f Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
I-63 



7214 

Thermal: 

A i r Flow: 

Through radiator—Adequate air flow to l imit the plate seat 
temperature to 250o C should be del ivered by a blower 
through the radiator before and during the appl ication of 
heater, plate, grid-No.2, and grid-No. l voltages. Typical 
values of air flow directed through the radiator versus 
percentage of maximum rated plate dissipation for each 
class of service are shown in accompanying TyQical Cooling-
Requirements curves. Plate power, grid-No.2 power, heater 
power, and air flow may be removed simultaneously. 

To grid-No. 2, grid-No. z, cathode, artd heater seals — A suf-
ficient quantity of air should be directed at the heater 
terminal and al lowed to flow past each of these seals so 
that its temperature does not exceed the specified maxi-
mum value of 2500 C. An air flow of 10 cfm is usual ly 
adequate. 

Seal Temperature (Plate, grid No. 2, 
grid No. 1, cathode, and heater)   250 max. °C 

GRID-PULSED RF AMPLIFIER 
Naxilnum CCSd Ratings, Absolute-Maximum Values: 

For maximum "on" time° of zo micrpseconds. 

Uy to zazg Nc 

DC PLATE VOLTAGE  5000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  1200 max. volts 
DC GRID-No.i (CONTROL-GRID) VOLTAGE -300 max. volts 
DC PLATE CURRENT DURING PULSE   18 max. amp 
DC PLATE CURRENT  0.2 max. amp 
GRID-No.2 INPUT (Average)   50 max. watts 
GRID-No.l INPUT (Average)   30 max. watts 
PLATE DISSIPATION (Average)   1500 max. watts 

Typical Operation: 

In class. 0 cathode-drive ctir,cuit 
With rectangular-wave pulse s. at 
zszg Nc and With duty factorf of o: oz 

DC Plate Voltage  4500 volts 
DC Grid-No.2 Voltage  1000 volts 
DC Grid-No.l Voltage  -80 volts 
DC Plate Current during pulse   11 amp 
DC Plate Current  0.11 amp 
DC Grid-No.2 Current 0  005 amp 
DC Grid-No.l Current  0.01 amp 
Driver Power Output at peak 
of pulse (Approx.)9   4.5 kw 

Useful Power Output at peak 
of pulse (Approx  )   ZO kw 

V 

V 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



7214 
PLATE- AND SCREEN-PULSED RF AMPLIFIER 

Maximum CCSd Ratings, AhsoEute-Nazimum Values: 

For maximum "on" time° of 10 microseconds 

UD to 1215 Nc 

PEAK POSITIVE-PULSE PLATE VOLTAGE   10000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 
(SCREEN-GRID) VOLTAGE 1200 max. volts 

DC GRID-No.l (CONTROL-GRID) VOLTAGE -300 max. volts 
DC PLATE CURRENT DURING PULSE   18 max. amp 
DC PLATE CURRENT  0.2 max. amp 
GRI~No.2 INPUT (Average)   50 max. watts 
GRID-No.l INPUT (Average)   30 max. watts 
PLATE DISSIPATION (Average)   1500 max. watts 

Typical Operation: 

In class C cathode-drive circuit 
with rectangular-ruave buEses at 
1a1g Nc and with duty factor.f of 0.01 

Peak Positive-Pulse Plate Voltage 9000 10000 volts 
Peak Positive-Pulse Grid-No.2 Voltage 1000 1000 volts 
DC Grid-No.l Voltage -80 -80 volts 
DC Plate Current during pulse  16 18 amp 
DC Plate Current 0 16 0.18 amp 
DC Grid-No.2 Current 0.008 0.009 amp 
DC Grid-No.l Current 0.014 0.016 amp 
Driver Power Output at peak 
of pulse (Approx.)9  10 11 kw 

Useful Power Output at peak 
of pulse (Approx  ) 50 65 kw 

a Because the cathode is suDj acted to considerable back bombardment as 
Lhe Prequency is increased with resultant increase in temperature, the 
heater vol tege should De reduced depending on ope rati ~g conditions and 
frequency to prevent overheating the cathode and resultant short life. 

b Mith external, flat, metal shield having diameter of a•, and center 
hole approximately 9• in diameter provided with syring fingers that 
connect the shield to grid-x0.2 terminal. Shield is located in plane 
of grid-No.2 terminal perpendicular to the tube azi s. 

c with external, flat, metal Shield having diameter Of e•, and Center 
hole approximately 2-3/B• in diameter provided with spring fingers 
that connect the shield to grid-No.i terminal. Shield is locatetl in 
plane of grid-No.1 termmnal perpendicular to [he CUDe axis. 

11 Continuous Commercial Service. 

° "On" ties is defined as the sum of the durations of the individual 
pulses which occur during any 1000-microsecond interval. 

Pu Lse dust{on is deli ned as the time interval between the two points 
on the pulse at nice the in tan[aneous aloe is TO per c t of the 
peak value. The Beak va lus is defined es Ch¢ maximum vale¢ Ofn e smooth 
Curve through the average Of the fluctuations over the top portion of 
the pulse. 

f Duty factor for the 721N is defined as the 'on• time in microseconds 
divided Dy 1000 microseconds. 

0 The tlriver stage is fe gaited to supply tube losses, rf-circuit losses, 
and in cathode-drive circuits, the rT power added to the plate input. 
The driver stage should De designed to provide an excess of power 
eDove the indicated value to take Cafe of variations in line voltage, 
in components, in initial LuDe characteristics, and in tube character-
istics during life. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. i-63 
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SPECIAL TESTS 6 PERFORMANCE DATA 
Design samples of the 7214 have been subjected to the 

fol lowing tests without adverse effects. 

Variable-Frequency Vibration Performance: 
This test was performed Iper MIL-E-IDh, paragraph 4.9.20.31 

under the fol lowing conditions: Heater voltage of 5.5 volts, 
plate supply voltage of 450 volts, grid-No.2 voltage of 300 
volts, grid-No. l voltage varied to give a plate current of 10 
mi l l iamperes, and plate load resistor of 2000 ohms. The tubes 
were vibrated in each of 3 positions through frequency range 
from 10 to 50 cycles per second and back to 10 cycles per 
second. The vibrating frequency had a fixed ampl itud eof 
0.040 inch Itotal excursion of 0.080 inch 1. During the test, 
the tubes did not show an rms output voltage across the plate 

y load resistor in excess of 500 mi l l ivolts. 

At the end of this test, the tubes did not show tap or 
permanent inte relect rode shorts or defects that would cause 
the tubes to be inoperable. The tubes exhibited no pronounced 
mechanical resonance during this test. 

Fatigue Test: 
In this test Iper MIL-E-ID, paragraph 4.9.20.61, the tubes 

were rigidly mounted and subjected to 2.5 g vibrational accel-
eration at 25 cycles per second for 32 hours in each of three 
positions with 5.5 volts appl ied to the heater. At the end 
of this test, the tubes did not show permanent or temporary 
shorts or open circuits, and passed al l electrical tests. 

OPERATING CONSIDERATIONS 
The maximum seal temye tofu re of 2500 C is a tube rating 

and is to be observed in the same manner as other ratings. 
The temperature may be measured with temperature-sensitive 
paint, such as Tempi laq. The latter is made by the Tempi l 
Corporation, 132 W. 22nd Street, New York I I, New York in the 
form of l iquid and stick. 

The rated tilate and grid-No.2 voltages of this tube are 
extremely dangerous to the user. Great 'care should be taken 
during the adjustment of circuits. The tube and its associ-
ated apparatus, especial ly al l parts which may be at nigh 
potential above ground, should be housed in a protective en-
closure. The protective housing should be designed with inter-
locks so that personnel can not possibly come in contact with 
any high-potential point in the electrical system. The inter-
lock devices should function to break the primary circuit of 
the high-voltage suppl ies when any gate or door on the pfo-
tective housing is opened, and should prevent the closing of 
the primary circuit unti l the door is again locked. 

h j1 March 1958, Mil itary Specification, Electron Tubes and Crystal Rectifiers. 

+ Indicates a Change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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NOTE 1: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 

BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No. l TER-

MINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, 

SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS 

SHOWN IN SKETCH GI. PROPER ENTRY OF THE TUBE IS OBTAINED 

WHEN THE GRID-No.2-TERMINAL IS SEATED ON THE SHOULDER 

A-A'. THE TUBE IS PROPERLY SEATED ON THE SHOULDER WHEN A 

0.010"-THICKNESS GAUGE I/B" WIDE WILL NOT ENTER MORE THAN 

1/16" BETWEEN THE SHOULDER SURFACE AND THE GRID-No.2 TER-

MINAL. THE GAUGE IS PROVIDED WITH SLOTS TO PERMIT MAKING 

MEASUREMENT OF SEATING OF GRID-No.2 TERMINAL ON SHOULDER 

A-A' 

MOTE 2: THE DIAMETER OE EACH TERMINAL IS HELD TO INDI-

CATED 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. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I —63 

DATA 3 
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GAUGE SKETCH GI 

2 ~ 0" 
+.050 
-.000" 

# ~_ 
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3.150" 3.005" '795 
3.010" +.002" 

.~ ~. -.0
x
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500" I ~ 
..00z" 

I - .000 

225"~ 
+.002" 
-.000" 

%/ 
N== ~~~/ 
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REFERENCE ~ 
SURFACE A-A' 

*THIS SURFACE IS FLAT WITHIN 
.0005'PEAK TO VALLEY AND IS 
PERPENDICULAR TO THE AXIS 
OF THE CYLINDRICAL HOLES 
WITHIN .00025". 

THE AXES OF THE CYLINDRICAL HOLES 
HI THROUGH Hg AND THE AXIS OF 
POST P ARE COINCIDENT WITHIN .001" 

HI 
3.7800"2.0005" 

DIA. 
H2 

3.2600' 1.0005' 
DIA. 
H3 

—3.0600" 6.0005" 
DIA. 
Hq 

2.3370" 2.0005" 
DIA. 

P 
.6950"3.0005 DIA. H5 

1.7440"3.0005' 
DIA. 

e320 i :~~. 
A' 

i___ 

~~~i ~ 

~5`~ 

DETAIL OF POST P ~ " 

A02" 

92CM-9735R2 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



7214 

TYPICAL COOLING REQUIREMENTS 
I l l l l l l f l i l l l l l l l l l l l i l f l l l l l l L l l

AIR FLOW -THROUGH RAb1ATOR IN EITHER 
DIRECTION. 

MAXIMUM PLATE-SEAL TEMPERATURE=250'C 
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CURVE PRESSURE DROP—
INCHES OF WATER 

A 
B 
C 
D 

0.35 
0.6 
I 
I.5 

MAXIMUM ALLOWABLE TEMPERATURE RISE 
WITH INCOMING-AIR TEMPERATURE OF 45' C 

P~ 

~1 

20 40 60 80 
PER CENT OF MAXIMUM RATED PLATE DISSIPATION 

FOR EACH CLASS OF SERVICE 

ELECTRON TUBE DIVISION 92CM-9737 
UOIO CORIOGTION Oi AMEBIC. MARRISON, NFW 1ftSEY 

100 
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TYPICAL PLATE CHARACTERISTICS 

7 :::::::::::::: 

.moo n < M 
PLATE AMPERES 

ELEQRON TUBE DIVISION 
RADIO CORRORAiION OF AMERIU, MAlIISON, NFW 1FlSFY 

92CM-10186 



7214 

TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
E f= 5.5 VOLTS 
GRID-Ns2 VOLTS=1000 
ICI=GRID-Nal AMPERES 
IC2= GRID-Ns2 AMPERES 
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GRID-N'I VOLTS 
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RADIO CORVORAiION OE AMERIU, HARRISON, NFW JERSEY 
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Beam Power Tube 

,~.. 

Cermo(ox Ruggedized 
Forced-Air Cooled Integral Radiator 

80 Watts CW Power Output at 400 MHz 
40 WattsCW Power Output at 1215 MHz 

For Applications in Which Dependable Performance 
Under Severe Shock and Vibration is Essential 

ELECTRICAL 

Heater for Matrix-Type Oxide-Coated Unipotential Cathode:9

.,.~, Voltage (ac or dc)  6.3 t 10% V 

Current at 6.3 volts  3.2 A 

Minimum heating time   1 minute 

Mu-Factor, Grid No.2 
to Grid No.l  18 

Direct Interelectrode 
C ap ac itanc e s °: 
Grid No.l to plate 0.065 max. pF 
Grid No.l to cathode &heater   14 pF 
Plate to cathode &heater  0.019 pF 
Grid No.l to grid No.2   19 pF 
Grid No.2 to plate   4.5 pF 
Grid No.2 to cathode &heater   1.30 pF 

MECHANICAL 

Operating Position   Any 

,...~ Overall Length  1.880" + .050" 
Greatest Diameter  1.265" max. 

Terminal Connections   See Dimensional Outline 

For operation up to 400 MHz 

Socket, including Grid-No.2 
Bypass Capacitor   Erie b 2948-000, E.F. Johnson 

`~'` DN124-152-1, Jettrond 89-001, 
or equivalent 

Grid-No.2 Bypass 
Capacitor   Erieb 2926-000, 

2929-001, or equivalent 
For operation at high frequencies 

'~ See Accompanying Preferred Mounting Arrangement 

Radiator   Integral part of tube 
Weight (ApproxJ   2 oz. 

~~~ 

Electronic 
Components 

DATA t 
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THERMAL 

Terminal Temperature (Plate, 
grid No.2, grid No.l, cathode, 
and heater)   250 max. °C 

Plate-Core Temperature   250 max. ° C 

Air Flow:h 

Through radiator —Adequate air flow to limit the radiator 
core temperature to 25J°  C should be delivered by a blower 
across the radiator before and during the application of 
plate, grid-No.2, and grid-No.l voltages. Typical values 
of air flow directed across the radiator versus plate dissi-
pation are shown in two graphs under Typical Cooling 
Requirements. 

To Plate, Grid-No.2, Grid-No.l, Cathode, and Heater Ter-
minals — A sufficient quantity of air should flow across 
each of these terminals so that their temperature does not 
exceed the specified maximum value of 250°  C. 

During Standby Operation —Cooling air is not normally re-
quired when only heater voltage is applied to the tube. 

Plate power, grid-No.2 power, heater power, and air flow 
maybe removed simultaneously. 

At sea level cooling requirements with air flow directed 
across the radiator with cowling as indicated may be met 
by use of blowers and associated motors manufactured by 
Rotron Mfg. Co., Inc., Woodstock, N.Y., or equivalent. 

AF POWER AMPLIFIER 8 MODULATOR —Class ABI i

Maximum CCS Ratings, Absolute-Maximum Values: 
DC Plate Voltage   1000 max. volts 

DC Grid-No.2 Voltage   300 max. volts 

Max.-Signal DC Plate Current   180 max. mA 

Max.~ignal Plate Input   180 max. watts 

Max.-Signal Grid-No.2 Input   4.5 max. watts 

Plate Dissipation   115 max. watts 

Typical CCS Operation: 
Values are (or 2 tubes 

DC Plate Voltage   650 850 volts 
DC Grid-No.2 Voltage   300 300 volts 
DC Grid-No.l Voltage: 

From fixed-bias source   —15 —15 volts 
Peak AF Grid-No.l-to-Grid-No.l Voltage   30 30 volts 

V 

~~U u 
Electronic DATA1 
Components 
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Zero-Signal DC Plate Current   80 80 mA 

Max.-Signal DC Plate Current   200 200 mA 
Zero-Signal DC Grid-No.2 Current  0 0 mA 

Max.-Signal DC Grid-No.2 Current   20 20 mA 
Effective Load Resistance 

(Plate to plate) 4330 7000 ohms 
Max.-Signal Driving Power (Approx.) . .   0 0 watt 
Max.-Signal Power Output (Approx.)  50 80 watts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance under Any Condition: 

With fixed bias   30,000 max. ohms 

With cathode bias   Not recommended 

AF POWER AMPLIFIER 8 MODULATOR —Class ABZ i 
Maximum CCS Ratings, Absolute -Maximum Values: 

DC Plate Voltage  1000 max. volts 

DC Grid-No.2 Voltage   300 max. volts 
Max.-Signal DC Plate Current   180 max. mA 
Max.-Signal DC Grid-No.l Current   30 max. mA 
Max.-Signal Plate Input   180 max. watts 

Max.-Signal Grid-No.2 Input   4.5 max. watts 

Plate Dissipation   115 max. watts 

Typical CC$ Operation: 
Values are (or 2 tubes 

DC Plate, Voltage   650 850 volts 
DC Grid-No.2 Voltage   300 300 volts 
DC Grid-No.l Voltage: 

From fixed-bias source   —15 —15 volts 
Peak AF Grid-No.l-to-Grid-No.l Voltage   46 46 volts 
Zero-Signal DC Plate Current   80 80 mA 
Max.-Signal DC Plate Current   355 355 mA 
Zero-Signal DC Grid-No.2 Current  0 0 mA 
Max.-Signal DC Grid-No.2 Current  25 25 mA 
Max.~ignal DC Grid-No.l Current  15 15 mA 
Effective Load Resistance 

(Plate to plate)   2450 3960 ohms 
Max.-Signal Driving Power (Approx)  0.3 0.3 watt 
Max.-Signal Power Output (Approx.)   85 140 watts 

~~U LJ 
Electronic 
Components 
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PLATE-MODULATED RF POWER AMPLIFIER —
Class C Telephony)

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

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 1215 MHz: 
DC Plate Voltage   800 max. volts 
DC Grid-No.2 Voltage   300 max. volts 
DC Grid-No.l Voltage   —100 max. volts 
DC Plate Current   150 max. mA 
DC Grid-No.l Current  30 max. mA 
Plate Input   120 max. watts 
Grid-No.2 Input  3 max. watts 
Plate Dissipation   75 max. watts 

Typical CCS Operation: 

At 400 MHz: 
DC Plate Voltage   400 700 volts 
DC Grid-No.2 Voltage   200 250 volts 
DC Grid-No.l Voltage   —20 —50 volts 
DC Plate Current   100 130 mA 
DC Grid-No.2 Current   5 10 mA 
DC Grid-No.l Current   5 10 mA 
Driver Power Output (Approx.)   2 3 watts 
Useful Power Output (Approx)   16 45 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 
under Any Condition   30,000 max. ohms 

RF POWER AMPLIFIER &OSCILLATOR —
Class C Telegraphy i

and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: 
Up to 1215 MHz: 

DC Plate Voltage   1000 max. volts `,~ 
DC Grid-No.2 Voltage   300 max. volts 
DC Grid-No.l Voltage   —100 max. volts 
DC Plate Current   180 max. mA 
DC Grid-No.l Current  30` max. mA 
Plate Input   180 max. watts 
Grid-No.2 Input   4.5 max. watts 
Plate Dissipation   115 max. watts 

u 

~~U LJ 
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Typical CC5 Operation: 

At 400 MHz At 1215 MHz 

DC Plate Voltage  400 900 900 volts 

DC Grid-No.2 Voltage  200 300 300 volts 
DC Grid-No.l Voltage  —35 —30 —22 volts 
DC Plate Current  150 170 170 mA 
DC Grid-No.2 Current 5 1 1 mA 
DC Grid-No.l Current 3 10 4 mA 
Driver Power Output (Approx.)  3 3 5 watts 
Useful Power Output (Approx) 23 80 40 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 
under Any Condition  30,000 max. ohms 

LINEAR RF POWER AMPLIFIER,I
Single-$ideband Suppressed-Corrier Service 

Peak envelope conditions (or a signal having 

a minimum peak-to-average poser ratio of 2 

Maximum CC$ Ratings, Absolute-Maximum Values: 
Up to 1215 MHz 

DC Plate Voltage  1000 max. volts 

DC Grid-No.2 Voltage  300 max. volts 

DC Grid-No.l Voltage  —100 max. volts 

DC Plate Current at Peak of Envelope. . 250 c max. mA 

DC Grid-No.l Current  30 max. mA 
Plate Input  180. max, watts 
Grid-N o.2 Input 4.5 max. watts 
Plate Dissipation  115 max. watts 

Typical CC$ Operation with "Two-Tone" Modulation: 

At 30 MHz 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage  300 300 volts 
DC Grid-No.l Voltage  —18.5 —18.5 volts 
Zero-Signal DC Plate Current  40 40 mA 
Effective RF Load Resistance  2200 3500 ohms 

DC Plate Current at Peak 
of Envelope 100 100 mA 

Average DC Plate Current 75 75 mA 

DC Grid-No.2 Current at Peak 

of Envelope 8.2 4.2 mA 

Average DC Grid-No.2 Current 3.6 1.7 mA 

Peak-Envelope Driver Power Output 

(Approx.)  0.5 0.5 watt 

DATA 3 Electronic 
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7457 
Output-Circuit Efficiency (ApproxJ. . 90 90 % 
Distortion Products Level: 

Third Order   35 30 dB 
Fifth Order   40 36 dB 

Useful Power Output (ApproxJ: 
Average   12.5 20 watts 
Peak envelope   25 40 watts 

Maximum Circuit V°lues: 
Grid-No.i-Circuit Resistance 

Under Any Condition: 
With fixed bias   25000 max. ohms 
With fixed bias (In Class ABl

operation)   100000 max. ohms 
With cathode bias .   Not recommended 

Grid-No.2 Circuit Impedancek   10000 max. ohms 

° Measured with special shield adapter. 

b Erie Technological Products, Inc., 2206 West 15th Street, 
Erie, Pennsylvania 

° E.F. Johnson Co., 299 10th Ave., S.W., Waseca, Minn. 
d Jettron Products, Inc., 56 Rt. 10, Hanover, N.J. 

° The maximum do plate current at peak of envelope is 250 mA 
do for a signal having a minimum peak-to-average power ratio 

of 2. During short periods of circuit adjustment under "Sin-

gle-Tone" conditions, the average plate current may be as 

high as 250 mA. The maximum rating for a signs} having a 

minimumpeak-to-average power ratiolesa than 2, such as is 

obtained in Single-Tone operation, is 180 mA. 

f In applications where the frequency is less than 80 MHz and 
the bias is less than —g0 volts, the maximum value is 40 mA. 

The following footnotes apply to the RCA Transmitting Tube 
Operating Considerations given at front of this section. 

9 See Electrical Considerations—Filament or Heater. 

h See Cooling Considerations—Forced Air Cooling. 

I See Classes of Service. 
k See Electrical Considerations—Grid No.2 Voltage Supply. 

~-
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CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

1. Heater Current  1 2.90 3.55 A 

2. Direct Interelectrode Capacitances: 

Grid No.l to plate  2 — 0.065 pF 

Grid No.l to cathode & 

heater  2 11.8 15.2 pF 

Plate to cathode & 

heater  2 — 0.019 pF 

Grid No.l to grid No.2 . . 2 17.3 21.9 pF 

Grid No.2 to plate 2 4 5.1 pF 

Grid No.2 to cathode 

& heater  2 — 1.30 pF 

3. Grid-No.l Voltage  1,3 —6 —18 volts 

4. Reverse Grid-No.l Current 1,3 — —20 IaA 

5. Grid-No.2 Current  1,3 —8 +2.0 mA 

6. Peak Emission 1,4 — 300 peak 
volts 

7. Interelectrode Leakage 

Resistance  5 1.0 — megohm 

8. Useful Power Output  6 85 — watts 

Note 1: With 6.3 volts ac or do on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With do plate voltage of 1000 volts, do grid-No.2 vol-
tage of 300 volts, and do grid-No.l voltage adjusted to give 
a do plate current of 115 mA. 

Note 4: With grid No.l, grid No.2, and plate tied together; and 
pulse voltage source connected between plate and cathode. 
Pulse duration is 2 microseconds, pulse repetition frequency 
is 60 pps, and duty factor is 0.00012. The voltage-pulse am-
plitude is adjusted until a peak cathode current of 10 amperes 
is obtained. After 1 minute at this value, the voltage-pulse 

amplitude will not exceed the value specified. 

Note 5: With tube at 20°  to 30° C for at least 30 minutes with-
out any voltages applied to the tube. The minimum resistance 
between any two adjacent electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 
1.0 megohm, will exceed the value specified. 

~~U LJ 
Electronic 
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Note 6: In a single-tube, grid-driven coaxial-tuned amplifier 
circuit at 400 MHz and for conditions with 5.7 volts ac or do 
on heater, do plate voltage of 1000 volts, do grid-No.2 voltage 
of 300 volts, grid-No.l voltage adjustable for do plate current 
of 180 mA maximum, do grid-No.l current of 30 mA maximum 
and driver power output of 3 watts maximum. 

SPECIAL TESTS AND PERFORMANCE DATA 

The environmental conditions shown for the tests 
below are those applied directly to the tube. Extreme 
care must be used in the design of the mountings to min-
imize mounting resonances. 

50g, 11-Millisecond Shock Test: 

This test is performed on samples of tubes to de-
termine the ability of the tube to withstand the specified 
long-duration impact acceleration. Tubes are held rigid 

in six different positions in a medium impact shock ma-

chine and are subjected to three blows in each position. 

At the end of this test, tubes are required to meet 
the limits for items 3 and 4 under Characteristics Range 
Values. 

500g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on samples of tubes to deter-
mine the ability of the tube to withstand the specified 
impact acceleration. Tubes are held rigid in four differ-
ent positions in ahigh-impact shock machine and are 
subjected to five blows in each positions. 

At the end of this test, tubes are required to meet 

the limits for items 3 and 4 under Characteristics Range 

Values. 

5-2000 Hz Variable Frequency Vibration Test: 

This test is performed on samples of tubes to de-
termine the ability of the tube to withstand variable fre-
quency vibration. With heater voltage of 6.3 volts ac or 

dc, do plate supply voltage of 300 volts, do grid-No.2 
voltage of 250 volts, grid-No.l voltage adjusted to give 
do plate current oflOmA, and plate load resistor of 2000 

DATA 4 
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ohms. This tube is vibrated along each of three mutually 

perpendicular axes over an8-minute sweep consisting of: 

a. 5-10 Hz with fixed double amplitude of 0.080 inch 
± 10%. 

b. 10-15 Hz at fixed acceleration of 0.41 g ± 10%. 
c. 15 75 Hz with fixed double amplitude of 0.036 inch 

± 10%. 
d. 75-2000 Hz at fixed acceleration of 0 g ± 10%. 

During the above vibration tests, tubes will show 
an rms output voltage in excess of 15 volts across the 

plate load resistor in the 5-2000 hertz range. 

At the end of this test, tubes aze required to meet 

the limits for items 3 and 4 under Ch~acteristics Range 

Values. 

TERMINAL DIAGRAM 
P 

H-K K 

92LS-2063 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: The following diametrical apace requirements accom-
modate the concentricity of the cylindrical surfaces of the 
radiator fins, axial pin, and each electrode terminal: 

a. Radiator Band — 1.316" 
b. Plate Terminal — 1.120" 
c. Grid-No.2 Terminal — 1.020" 

d. Grid-No.l Terminal _ 0.765" 

e. Heater-Cathode Terminal — 0.520" 
f. Heater Terminal — 0.240" 
g. Axial Pin — 0.072" 

Note 2: Keep all stippled regions cleaz. Do not allow con-
tacts or circuit components to protrude into these annular vol-
umes. 
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PREFERRED MOUNTING ARRANGEMENT 

i 

SHEET METAL 
U.S. STD. GAUGE Nple 

L000 z.001  

rsso ±.001--_ 
.150 
001 

__  1  I/ 
, 

•__ ~, ~~ z 

,_=  y   _ `_= 225 
t$#  x.005 

1.250 ±.001 ~r 
DIA. 1i 

1.155 x.001 
DIA. 

.905 ±.001 --+i 
DIA. 

.650 ±.001 
DIA. 

SEE DETAIL"ANA 

,051 ~

r
T 

.051 ~l

.265 x.005 

~~ ~ NOTES 
I I S 5 

s~

nNO8E5 

—140 ±.005 
.350 ±.001 DIA. 

.260 
DIA. 

.156 ±.001 -.~ - 4F 
DIA. 

.126 
•x.005 

CETAIL ~~A 

/ ) 

3/8 8-32 
FILLET 
HEAD 

f 
.300 
±.005 

.850 
Y.00` 

DIMENSIONS 
IN INCHES 

92CM-9223R2 

Note 1: Contact ring No.97-252 or finger stock No.97-380. 

Note 2: Contact ring No.97-253 or finger stock No.97-380. 

Note 3: Contact ring N o.97-254 or finger stock No.97-380. 

Note 4: Contact ring N o.97-255 or finger stock N o.97-380. 

Nota 5: The specified contact ring of preformed finger stock 
and finger stock No.9?-380 provide adequate electrical con-
tact, but the finger stock No.97-380 is less susceptible to 
breakage than the specified contact ring. Both types are made 
by Instruments Specialties Co., Little Falls, N.J. 
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RECOMMENDED COWLING 
For Directing Air Flow Through Radiator 

AIR 
FROM 
BOWER 

s 

 - k 

I ~Z=y3z 

I -132 

92CS-9213R1 

LI UL.=JU LJ 
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7457 
TYPICALCOOLING REQUIREMENTS 

With Cowling 

AIR PLOW DIRECTED THROUGH 
RADIATOR WITH COWLING AS 
SHOWN INACCOMPANYING 
61AGRAM. 
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PRESSURE DROP—
INCHE'.S OF WATER 

..n...::  MAX. ALLOWABLE TEMPERATURE 
RISE WITH INCOMING-AIR TEMP-

ERATURE OF 25 ̀C 

zo 40 60 80 roo Izo 
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TYPICAL COOLING REQUIREMENTS 
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TYPICAL COOLING REQUIREMENTS 
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TYPICAL COOLING REQUIREMENTS 
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TUNING CHARACTERISTICS 
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TUNING CHARACTERISTICS 
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Tunable Oscillctor Triode 
.-, 

PENCIL TYPE WITH INTEGRAL RESONATORS 

For Radiosonde Service at Frequenci~;s between 1660 and 1700 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
..mow, Voltage range (AC or DC)   5.2 to 6.6• volts 

Current at 6 volts   0.16 amp 
Frequency (Approx  )   1680• Mc 
Tuning Range   1660 to 1700 Mc 
RF Coaxial Output Terminal: 
Characteristic impedance (Approx.) 5Q ohms 

Tuning Screws (21: 
~'Ź. Maximum Torque (Absolute) 

at tuning-range stops  6.5 oz-in. 

Mechanical: 

Operating Position  AnY 
Dimensions  See Dimensional Outline 
Tunable Resonators (2)   Integral part of tube 
Weight (Approx.)   0.8 oz 
Terminal Connections (See Dimensional Outline): 

P 

~\ 

~.. 

COAXIAL 
OUTPUT 

TERMINAL 

H -Heater 

K -Cathode 

K,H 

UHF OSCILLATOR — Class C 

H 

G -Grid 

P -Plate 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

At }requencies between 366o and igoo 
Jlc and altitudes uy to ioo,000 feet 

DC PLATE-TO-GRID VOLTAGE   130 max. volts 
DC PLATE CURRENT   34 max. ma 
DC GRID CURRENT  S max. ma 
PLATE INPUT  4 max. watts 
PLATE DISSIPATION  3.6 max. watts 
AMBIENT-TEMPERATURE RANGE  -55 to +75 °C 

Typical Operation as Cathode-Driven Oscillator: 

At frequency o} i66o 368o i~oo Nc 

Heater Voltage   6 6 6 volts 
DC Plate-to-Grid Voltage   124.5 124 123 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
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At frequency of 1660 1680 1~0o Nc 

DC Cathode-to-Grid Voltage   7.5 6.75 6 volts 
From grid resistor of  1500 1500 1500 ohms 

DC Cathode Current   35 31.5. 32 ma 
DC Grid Current  5 4.5 6 ma 
Useful Power Output (Approx  )   575 575 475 mw 

Circuit Values: 

Grid-Circuit Resistance  2400 max. ohms 
1300 min. ohms 

• 

• 

This range of heater voltage is for radiosonde applications in which 
the heater is suppl ied from batteries and in which the equipment 
design requi rements of minimum size, light weight, and higgh ePPic iency 
ere the primary Considerations even though the average life expectancy 
of the 7533 in such service is only a few hours. 

As supplied, tubes are adjusted to 1690 ! 4 Mc. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 
Heater Current  1 0.135 0.157 amp 
Grid Resistor 2 1300 2400 ohms 
Useful Power Output (1)  3 250 - mw 
Plate Current (1)  4 - 34 ma 
Useful Power Output (2) 5 250 — mw 
Plate Current (2)  6 — 34 ma 
Useful Power Output (3)  7 270 - mw 

Note 1: 
Note 2: 

Note 3: 

Note 4: 

Nate 5: 

Note 6: 

Note 7: 

with 5.2 volts on heater. 

With heater voltage of 6.6 volts, do plate suDPly voltage of 
117 volts, plate load resistor of 50 ohms, frequency adjusted 
to 1660 +3 -1 Mc., output VSWR of 1.1 maximum, and grid resistor 
adjusted to give plate current asclose as possible to, but not 
exceeding 33 ma. Record Grid—Resistor value. 

With frequency and grid—resistor value of Note 2, decrease 
heater voltage and plate supply voltage to 5.2 volts and 95 
volts, respectively, and measure Use Pul Power Output. 

With heater voltage of 6.6 volts, plate supply voltage of 117 
volts, plate load resistor of 50 ohms, using same value of grid 
resistor as determined in Note 2, frequency adjusted to 1700 
+i —9 Mc., and output VSWR oP 1.1 maximum. 

Same as Note 4, exc eDt heater voltage and plate supply voltage 
re s.z vo~tts a„e 95 volts. respect ivety: 

same as Note u, except frequency is adj ust ed to 1690 t 0 Mc with 
VSWR of 1.1 maximum. 

Same as Note 6, except heater voltage and plate supply voltage 
values are 5.2 volts and 95 volts, respectively. 

SPECIAL TESTS d PERFORMANCE DATA 

Low-Pressure Yoltage Breakdown Test: 

This test (simi lar to MIL—E—ID, paragraph 4.9. 12. 1 ) is 

performed on a sample lot of tubes from each production run. 

Tubes are tested in a chamber at an air pressure equivalent 
to an altitude of 100,000 feet. Arcing wi l l not occur when 

an rms voltage of 200 volts is appl ied between the plate 

terminal and the grid terminal and heater—cathode terminal 
tied together. 

V 

RADIO CORPORATION OF AMERICA 
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High-Frequency Vibration Performance: 

This test (simi lar to MIL-E-I D, paragraph 4.9.19.2) is 

performed on a sample lot of tubes from each production run. 

The tube is vibrated in two planes, pa ral lel and perpendicular 

respectively to its axis, with no voltages appl ied to the 
tube. Vibration frequency is 50~-to-60 cps and acceleration 

is 10 g. At the end of this test, tubes wi l l not show 
temporary or permanent shorts or open circuits. 

Shorts and Continuity Test: 

This test (simi lar to MIL-E-ID, paragraph 4.7.5) is pe rfo rmed 

on al l tubes from each production run. In this test, a 

tube is considered inoperative if it shows a permanent 

or temporary short or open circuit. 

Temperature-Frequency Performance: 

This test is performed on a sample lot of tubes from each 

production run to determine the abi l ity of this tube type 

to maintain the osci l lator frequency without s-ignificant 

change when ambient temperature and operating voltages 

are reduced gradual ly during a given time interval. Tube 

under test is operated with a heater voltage of 6.6 volts, 

do plate supply voltage of 1 17 volts, plate load resistor 

of 50 ohms, osci l lator frequency of 1680 t 4 Mc, output 
VSWR of I. I maximum, do plate current of not more than 34 
m a. dbtained by adjusting the value of the grid resistor 

between 1300 and 2400 ohms, and at an ambient temperature 

of approximately 22° C for a period of 5 minutes. Record 

Osci l lator Frequency. The ambient temperature is then 

gradual ly reduced to -40° C during a 30-minute operating 

period. Both the heater voltage and plate supply voltage 

are reduced simultaneously so that during the final 15-
minute interval of this test period the heater voltage is 
5.2 volts and the plate supply, voltage is 95 volts. Any 
change in frequency wi l l not be more than +4 Mc or -I Mc 
from the recorded initial test value. The rate of frequen-

cy change during this test wi l l not exceed 2 Mc in any 

15-second interval. 

5-Hour Radiosonde Life Performance: 

This test is performed on a sample lot of tubes from each 
production run under conditions of maximum-rated plate 

dissipation to insure excel lent performance in radiosonde 
appl ications. Each 't ube tested.is operated for 5 hours 
under the fol lowing conditions: heater voltage of 6.6 
volts, do plate supply voltage of 1 17 volts, plate load 
resistor of 50 ohms, do plate current of 34 ma., obtained 
by adjusting the grid-resistor value between 1300 and 
2400 ohms, osci l lator frequency of 1680 t 4 Mc and output 
VSWR of I. I maximum. At the end of 5 hours, the tubes 
wi l l not show permanent shorts or open circuits, and wi l l 
meet the fol lowing l imits: 
Useful Power Output (3)   210 min. mw 

For conditions shown under Characteristics Range Values, 
Notes 6, 7. 

RADIO CORPORATION OF AMERICA 
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Change in Useful Power 
Output 131 From Initial Value   30 max. % 
For conditions shown under Characteristics Range VaCues, 
Notes 6, 7. 

OPERATING CDNSIDERATIDNS 

The flexible heater leads of the 7533 may be soldered to 
the circuit elements, but not closer than 3/4" from the 
surface of the glass button. Otherwise the heat of the 
soldering operation may crack the glass button and damage 
the tube. 

Support for the 7533 should be provided by a suitable 
clamp around the metal shel l of the tube, preferably in the 
indicated zone shown on the Dimensional Outline. Care must 
be taken to avoid clamping so tightly as to cause distortion 
of the resonator cavity with resultant change in operating 
frequency. 

Connections to the grid terminal and to the plate terminal 
should be made by means of spr{ng contacts only. Under no 
circumstances should connections be soldered to these terminals. 

Accurate frequency adjustment In the 1660—to-1700—Mc 
operating range together with minimum frequency drift, may be 
obtained by using both tuning screws. Alternately turn each 
tuning screw not more than one—half turn at a time, in a 
.clockwise direction to lower the frequency. Repeat this 
procedure unti l the desired lower frequency adjustment is 
renched. To reach a higher frequency, fol low the same 
procedure except that the tuning screws are turned in a 
counterclockwise direction. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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~5 t 7 I 45 ±7' 

EXHAUST TVBE 
NOTE 4J \ 

.425 
MAX. 

, I"MAX. 

NOTE I 

,425~~ 
~I MAX. 

.275" 
±.005" 
NOTE  3~ 

INSULATOR 
(NOTE 2) 

III~~~--- 040„ ±.001„  DIA. COAXIAL 

I ~--.I51"t.003" DIA.} OUTPUT 
TERMINAL 

~. 
.283 

,6„ 1.062„
MAX.  

27„
MAX. 

1.73" 
MAX. 

9„
MAX, 

L50 
1.75„  

HEATER, 
CATHODE 
LEAD 

.305 ~±.010„ DIA. 
PLATE TERMINAL 

INSULATOR R„ .325„
,2 MIN. 
MAN. 

FREQUENCY 
ADJUSTMENT 

SCREWS (2) 

.797 „ 
±.010 

.865„ ±,OIS„ DIA, 
GRID TERMINAL 

(NOTE 5~ 

.325„ MAX. DIA. 

GLASS BUTTON 

.020„ ' .00? DIA. 

Q 
HEATER 
LEAD 

92CM-10388 
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NOTE I: THE AXES OF THE INNER AND OUTER CONDUCTORS OF THE 
COAXIAL OUTPUT TERMfNAL COINCIDE WITHIN 0.010". 

NOTE 2: THE END OF THE INSULATOR IN THE COAXIAL OUTPUT 
TERMINAL ALIGNS WITH THE EDGE OF THE OUTER CONDUCTOR 
(0. 151" ± 0.003" DIAMETER) WITHIN .0.005". 

NOTE 3: DI STANCE BETWEEN CENTER LINE OF PLATE TERMINAL 
AND CENTER LINE OF INNER CONDUCTOR 10.040" t 0.001!' 
DIAMETER). _ 

NOTE 4: ORIENTATION OF PINCH—OFF IS NOT CONTROLLED. 

NOTE 5: STIPPLED REGION (WHICH EXTENDS AROUND TUBE) 
I NDiCATES RECOMMENDED CLAMPING ANDCONTACT AREA. 

RADIO CORPORATfON OF AMERICA 
Electron Tube Division Harrison, N. J. 
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High-Mu Triode 
CERAMIC-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use as a Low-Noise-Ampl ifier Tube 
in Receiver Appl ications up to 1500 Mc 
under Severe Shock and Vibration 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 t 10% volts 
Current at heater volts = 6.3 0.225 amp 

Cathode 'Norm-Up Time (Average) to 
reach 80% of operating plate current 
for do plate-supply volts = 80, 
do grid volts = 0, cathode resistor 
(ohms) = 0, load resistor (ohms) _ 
10, and heater volts = 6  3   10 sec 

Ampl ification Factor  80 
Transconductance for do plate ma. = 13, 
do plate volts = 125, and cathode 
resistor (ohms) = 50  13500 µmhos 

Direct Interelectrode Capacitances:° 
Grid to plate   2.4 µµf 
Grid to cathode and heater  4.4 µµf 
Plate to cathode and heater   0.04 max. µµ:f 
Heater to cathode   2.6 µµf 
Cathode to plate  0.04 max. µµf 
Cathode to grid and heater  7.0 µµf 
Plate to grid and heater  2.0 µµf 

Mechanical: 

Operating Position  Any 
Dlmen510ns  See Dimensional Outline 

Weight (Approx  )
Sockets: 

Heater-terminals connector Ameracb No. 1018-88c, 
Grayhilld No.22-5, 

or equivalent 
Socket for operation up to about 
550 Mc (Including heater-
terminals connectorl  

Cavities (Including heater-
terminals connector) 

03 oz 

J ett rone No.CD7010, 
or equivalent 

J-V-Mf No.D-7980 Series, 
Resdel9 No.10 Series, 

or equivalent 

~Intli ca tes a change. 
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At ggo Mc At 80o Mc At i2oo Mc 

DC Plate-to-Grid Voltage  125 125 150 
Cathode Resistor  50 50 50 
Input-Signal-Level Range. -70 to -20 -70 to -20 -70 to -20 
DC Plate Current  13 13 13.5 
Power Gain  16.5 18 16 
Bandwidth   5 5 10 
Noise Figure  6.5 8.5 12.5 

Terminal Connections (See Dimensional Outline): 

P 

H - Heater 
K -Cathode 

G -Grid 
P- Plate 

RADIO-FREQUENCY AMPLIFIER — Class A~ 
MBXIIIIU111 CCSh Ratings, Absolute-Maximum Values: 

For altitudes uq to So o,000 feet 
and frequencies uq to Sgoo Mc 

DC PLATE VOLTAGE  250 max. volts 
DC GRID VOLTAGE   -50 max. volts 
DC PLATE CURRENT  25 max. ma 
PLATE DISSIPATION   2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  50 max. volts 
Heater positive with 

respect to cathode  50 max. volts 
PLATE-SEAL TEMPERATURE  225 max. °C 

Typical CCSh Operation in Cathode-Drive Circuit: 

volts 
ohms 
dbm 
ma 
db 
Mc 
db 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  Not recommended 
For cathode-bias operation  0.25 max. megohm 

~ Wl thout external sni eltl. 
() Rmerac, Inc., Dunn am Road, Beverly, Massachusetts. 

~ For use with caul ti es. 
d 

Grayhill, Inc., 561 Nillgrove Avenue, LaGrange, Ill inois. 
B Jet tron Products, Inc., 56 Route 10, Hanover, N.J. 

f J—V—M Microwave Co., 9300 W. LL7 th Gt., Brookf`i eld, Ill inois. Indicatetl 
No. applies to a series of caul ti es covering range from 220 uP to 1000 
Mc and above. 

9 Resdel Engi veering Lo rp., -330 South Fair Oaks Aven ue, Pasadena, California. 
This series of cavities covers the range from 215 to 2325 Mc. 

h continuous commercial service. 

Indicates a change. 
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High-Mu Triode 
CERAMIC-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 
For Use at Frequencies up to 5000 
Mc in Cathode-Drive Circuits 
under Severe Shock and Vibration 

GENERAL DATA 

1 

Electrical: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  6.3 t 10% volts 
Current at heater volts = 6.3 0.225 amp 

Cathode Warm-Up Time (Average) to reach 
80% of operating plate current for 
do plate supply volts = 80, grid 
volts = 0, cathode resistor (ohms) 
= 0, load resistor (ohms) = 10, 
heater volts = 6  3   10 sec 

Ampl ification Factor  70 
Transconductance for do plate ma. = 14, 

do plate volts = 125, and cathode 
resistor (ohms) = 50  16000 µmhos 

Direct Interelectrode Capacitances:e 
Grid to plate   2.4 µµf 
Grid to cathode and heater  4.4 µµf 
Plate to cathode and heater   0.04 max. µµf 
Heater to cathode   2.6 µµf 
Cathode to plate  0.04 max. µµf 
Cathode to grid and heater  7.0 µµf 
Plate to grid and heater  2.4 µµf 

Mechanical: 
Operating Position  Any 
Dimen5ion5  See DimensionaE Outline 
Weight (Approx  ) 0  3 oz 
Sockets: 

Heater-terminals connector Ameracb No.1018-88°, 
Grayhilld No.22-5, 

or equivalent 
Socket for operation up to about 

550 Mc (Including heater-
terminals connector)  Jettrone No.CD7010, 

or equivalent 
Cavities ( Including heater-

terminals connector). Amerac No. 1718 (for 4150 Mc), 
J-V-Mf No.D-7980 Series, 

Resdel 9 No.10 Series, 
or equivalent 

r Inai ca tes a change. 
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Terminal Connections (See Dimensional Outline): 

P 

H - Heate r 
K -Cathode 

G -Grid 
P- Plate 

— RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyh 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS~ Ratings, Absolute—Maximum Values: 
.4t frequencies u~ to g000 Mc and altitudes: 

Between 
Up to 80,000 and 

80,000 feet ioo,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  25 max. 25 max. ma 
DC GRID CURRENT   6 max. 6 max. ma 
PLATE DISSIPATION   2.5 max. 2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

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

respect to cathode. 50 max. 50 max. volts 
PLATE-SEAL TEMPERATURE. 225 max. 225 max. oC 

Typical CCS~ Operation in Cathode-Drive Circuit; 

As oscillator 

DC Plate-to-Grid 

At 
goo 
Mc 

At 
z000 
Nc 

At 
z000 
Xc 

At 
g000 
Nc 

At 
gigo 
Mc 

At 
goon 
Mc 

Voltage  205 203 151 125 200 200 volts 
DC Cathode-to-Grid 
Voltage  5 3 1 0.1 0.26 - volts 
From a grid 

resistor of 1000 600 250 500 130 100 ohms 
DC Cathode Current. 21 24 24 20 23 25 ma 
DC Grid Current 5 5 4 0.2 2 - ma 
Useful Power Output 
(Approx.)  1.6 1.3 0.5 0.15 0.1 0.03 watts 

Indicates a change. 
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As amblifier 

At 
boo 
Mc 

At 
i000 
Mc 

DC Plate-to-Grid Voltage 204 185 
DC Cathode-to-Grid Voltage 4 10 

From a grid resistor of  800 2000 
DC Cathode Current 21 24 
DC Grid Current  5 5 
Driver Power Output (Approx.)  0.2 0.2 
Useful Power Output (Approx.)  2.2 1.4 

volts 
volts 
ohms 
ma 
ma 

watt 
watts 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.25 max. megohm 

FREQUENCY DOUBLER — Class C 

MaXlmum CCS~ Ratings, Absolute-Maximum Values: 

At frequencies uti to 200o Mc and altitudes: 

Between 
Uy to So,000 and 

80,000 }eet ioo,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  22 max. 22 max, ma 
DC GRID CURRENT   6 max. 6 max. ma 
PLATE DISSIPATION   2.5 max. 2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

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

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

PLATE-SEAL TEMPERATURE. 225 max. 225 max. °C 

Typical CCSJ Operation in Cathode-Drive Circuit: 

Uy to Uq to 
55o Mc i000 Mc 

DC Plate-to-Grid Voltage. 193 207 218 181 volts 
DC Cathode-to-Grid Voltage. 18 7 18 6 voits 
From a grid resistor of 3600 2300 3600 2000 ohms 

DC Cathode Current  20 i8 21 19 ma 
DC Grid Current   5 3 5 3 ma 
Driver Power Output 
(Approx.)   0.8 0.2 0.8 0.2 watt 

Useful Power Output 
(Approx.)   1.3 0.75 0.9 0.4 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.25 max. megohm 

~-I no ica tes a change, 
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-- FREQUENCY TRIPLER — Class C 

Maximum CCSI Ratings, Absolute—Naximum Palsies: 

At frequencies u9 to a000 Nc and altitudes: 

Between 

Uy to 80,000 and 

80,000 .{e et 100,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  20 max. 20 max. ma 
DC GRID CURRENT   6 max. 6 max. ma 
PLATE DISSIPATION   2.5 max. 2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

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

respect to cathode. 50 max. 50 max. volts 
PLATE-SEAL TEMPERATURE. 225 max. 225 max. °C 

Typical CCSI Operation in Cathode-Drive Circuit: 

Up to bqg Nc 

DC Plate-to-Grid Voltage  202 240 volts 
DC Cathode-to-Grid Voltage  27 15 volts 
From a grid resistor of   9000 25000 ohms 

DC Cathode Current  19 13 ma 
DC Grid Current   3 0.6 ma 
Driver Power Output (Approx.) 0.6 0.2 watt 
Useful Power Output (Approx.) 0.7 0.4 watt 

Uy to l000 Nc 

DC Plate-to-Grid Voltage  205 185 volts 
DC Cathode-to-Grid Voltage  30 10 volts 
From a grid resistor of   10000 14000 ohms 

DC Cathode Current  19 12 ma 
DC Grid Current   3 0.7 ma 
Driver Power Output (Approx.) 0.6 0.2 watt 
Useful Power Output (Approx.) 0.4 0.15 watt 

Maximum Circuit Values: 

Grid—Circuit Resistance   0.25 max. megohm 

~ Ml th out external snleld. 
b Amerac, Inc., Dunham Road, Beverly, Massachusetts. 

~ For use with cavities. 
d Grayhi ll, Inc., 561 Nl llgrove Avenue, LaGrange, I11I noIs. 

~ Jellron Protlu ct s, Inc., 56 Route 10, Hanover, N.J. 
f J—V—N Nlcrowave Co., 9300 W. 47th St., Brook fi eld, Il llnol s. Indicate0 

No. applies to a Berl es of cavities covering range from 220 to 3500 Nc. 
!f Resdel Engineering Corp., 330 South Falr Oaks Avenue, Pasadena, 
„ California. This sera es oT caul tl es covers the range from 215 to 2325 Mc. 

Key—down ndillons per to De wl thout amplitude moduletl on. Modu tali on 
e ssentlally negative may be used If the positive peaty of the audio 
frequency envelope tloes not exceetl 115 per cent of the cerri er condi—
tlons. 

Continuous Commercial Servl ce. 

~Indl tales a change. 
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Heater Current 
Direct Interelectrode 
Capacitances: 
Grid to plate  
Grid to cathode  

Note 

1 

— 
— 

Min. 

0.205 

1.5 
3.6 

Plate to cathode — — 
Heater—Cathode Leakage Current: 

Heater negative with 
respect to cathode 1,2 

Heater positive with 
respect to cathode 1,3 — 

Leakage Resistance: 
From grid to plate and 
cathode connected together. 1,4 100 

x"11 From plate to grid and 
cathode connected together 1,5 100 

Reverse Grid Current 1,6 
Emission Voltage 7 — 
Ampl ification Factor 1,8 55 
Transconductance 1,8 12500 
Plate Current (1)  1,8 9 
Plate Current (2)  1,9 — 
Power Output 1,10 1.7 
Change in Power Output 1,11 — 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Xax. 

0.245 amp 

2.7 µµf 
5.0 µµf 

0.04 µµf 

30 µa 

30 µa 

— megohms 

— megohms 
0.3 µa 

4 volts 
85 

19500 µmhos 
19 ma 
50 µa 
— watts 
0.2 watt 

Note 1: With 6.3 volts ac or do on heater. 

Note 2: Witn 60 volts do hetween heater and cathode, heater nega tl ve 
with respect to cathode. 

Note 3: With 60 volts do between heater and cathode, heater positive 
wi th respect to cathode. 

Note u: With gritl 100 volts negative with respect to plate and cathode 
which are connected together. 

Note 5: With plate 300 volts negative wl th respect to gritl antl cathode 
which are connected togeth er. 

Note b: With do plate voltage oP 200 volts, do gritl vol cage of -2 
volts, gritl resistor of 0.5 megohm. 

Note 7: with do voltage on gritl and plate which are connected together 
a tl1~usted tp produce a cathode current of 30 ma., and with 5.5 
volts on heater. 

Note R: With do plate supply voltage of 125 volts, cathode resistor 
of 50 ohms, and cathode bypass capacitor of 1000 µf. 

Note 9: With do plate voltage oP 125 volts and do grid voltage of -5 
volts. 

Note 10: In a single-tu De, cathotle-drl ve am pli fwer circuit operati nq at 
a Trequ ency of approx. 55o tip Nc, and itn do plate to cathode 
voltage of 2b0 volts, Input-signal power of 0.2 .watt, antl do 
gritl voltage adj ustetl to proAu ce a do plate current of 20 ma. 

Nate 11: Reduce heate r voltage to 5.7 volts. Change in Power-Output 
value from that ohtainetl with 6.3 volts on heater w111 not 
ez ce ed Indicated value. 

~-Indl cat es a change. 
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~Ź SPECIAL TESTS b PERFORMANCE DATA 

Low-Pressure Voltage-Breakdown Test: 

This test (simi lar to MIL-E-ID, paragraph 4.9. 12. 1 1 is 

performed on a sample lot of tubes every 90 days. Tubes are 
tested ina chamber at an air pressure equivalent to an altitude 
of 100,000 feet. Breakdown wi l l not occur when a 60-cycle 
rms voltage of 300 volts is appl ied between the plate cyl inder 
and grid flange. 

Low-Frequency Vibration Performance: 

This test (simi lar to MIL-E-ID, paragraph 4.9. 19. 1 ) is 
performed on a sample lot of tubes from each production run 
under the fol lowing conditions: Heater voltage of 6.3 volts, 
do plate supply voltage of 125 volts, cathode resistor of 50 
ohms, and plate load resistor of 10,000 ohms. The tubes are 
vibrated ina plane perpendicular to the tube axis at 40 cycles 
per second at an acceleration of 10 g. The rms output voltage 
across the plate load resistor as a result of vibration of 
the tube wi l l not exceed 100 mi l l ivolts. 

At the end of this test, the tubes wi l l not show permanent 
shorts oropen circuits and wi l l meet the fol lowing test l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note t. 

Variable-Frequency Vibration Performance: 

This test (simi lar to MIL-E-ID, paragraph 4.9.20.31 is 
performed on a sample lot of tubes from each production run. 
Tube operating cond itionsare the same as for Low-Frequency 
Vibration Performance. The tubes are vibrated perpendicular 
to the major axis through a frequency range from 5 to 500 cps 
and back. From 5 to 50 cps, the tubes are vibrated at a 
constant displacement of 0.0400 ± 0.0025 inch. From 50 to 
500 cps, the tubes are vibrated at a constant acceleration o.f 
10 ± 2 g. Total time to complete a sweep cycle is 10 t 5 
minutes. During the test, the tubes wi l l not show an rms 
output voltage across the plate load resistor in excess of 
150 mi l l ivolts. 

Each tube is vibrated for 60 seconds at the frequency 
which gives maximum vibrational noise output. If, at the end 
of 60 seconds, the vibrational noise output is sti l l increasing, 
the test is continued unti l there is no further increase. 

The rms output voltage across the plate load resistor as 
a result of the vibration of the tube wi l l not exceed the 
specified l imit at any time during the test. 

At the end of the test, the tubes wi l l not show permanent 
shorts oropen circuits and wi l l meet the fol lowing test l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

+ Indicates a cn an ge. 
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Shock Test: 

This test !simi lar to MIL-E-ID, paragraph 4.9.20.5) is 

performed on a sample lot of tubes from each production run. 
Tubes are held rigid and are subjected in three different 
positions to an impact acceleration of 500 g, 5 blows in each 
position. 

At the end of this test, tubes wi l l not show permanent 
shorts or open circuits and wi l l meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Heater-Cathode Leakage Current. 60 max. µa 
For conditions shown under Characteristics Range Values, 
Notes i,g. 

Low-Frequency Vibration Output. 200 max. my 
For conditions shown above under Low-Frequency Vibration 

Performance. 
Change in Transcond uctance  -20 max. ~ 

From initial value for conditions shown under Character-
istics Range Values, Notes i,8. 

Fatigue Vibration Test: 
This test (simi lar to MIL-E-ID, paragraph 4.9.20.6) is 

performed on a sample lot of tubes from each production run. 
Tubes are rigidly mounted and subjected to 2.5 g vibrational 
acceleration in two positions fXl, YI ) for 32 hours each. 
At the end of this test, tubes are required to meet the l imits 
specified for the Shock Test. 

Shorts and Continuity Test: 

This test (simi lar to MIL-E-ID, paragraph 4.7.3) is per-
formed on al l tubes from each production run. Voltage appl ied 
between adjacent elements of the tube under test wi l l be 
between 20 and 70 volts do 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 
rubbertapper th ree times in each of three mutual ly perpendicular 
directions. If a short indication is obtained, the tapping 
cycle is repeated two times for verification. Acceptance 
criteria is based on the "Resistance vs. Time Duration" curve 
shown in paragraph 4.7.7 of MIL-E-ID, Amendment 5.. 

At the end of this test, the tubes wi l l not show permanent 
shorts or open circuits and wi l l meet the fol lowing l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Ceramic-Seal-Fracture Test: 

This test. is performed on a sample lot of tubes every 
90 days. With cathode- and plate-cyl inder-supports spaced 
15/16" ± I/64", and with the grid flange centered between 
these supports, th@ tubes wi l l withstand the gradual appl ication 
of a force of 30 pounds, pe rpendiculartothe axis of the tubes, 
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upon the grid flange, without causing fracture of the ceramic 
insulation. 

Seal Strain Test: 
This test (simi lar to MIL—E—ID, paragraph 4.9.6.31 is 

performed on a sample lot of tubes every 90 days. Tubes are 
tested by first immersing in water having a temperature of at 
least 97°  C for at least 15 seconds and then immersing imme—
diately in water at not more than 5°  C for 5 seconds. After 
drying for 48 hours at room temperature, the tubes wi l l meet 
the fol lowing test l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note z. 

Heater-Cycling Life Performance: 
This test (simi lar to MIL—E—ID, paragraph 4. 1 1 .7) is 

performed on a sample lot of tubes from each production run. 
With 6.3 volts on heater and no voltage on plate or grid, the 
h eater is cycled three minutes on and three minutes off for 
at least 2000 cycles. 

At the end of this test, tubes wi l l not show permanent 
shorts or open circuits and are required to meet the fol lowing 
l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note z. 

Heater—to—Cathode Leakage Current 60 max. µa 
For conditions shown under Characteristics Range Values, 
Notes z,g. 

Grid—to—Cathode Leakage Resistance. 50 min. megohms 
For conditions shown under Characteristics Range Values, 
Notes z,q. 

I -Hour Stability Life Performance: 
This test (simi lar to MIL—E—ID, paragraph 4. 1 1.3. 1a) is 

performed on a sample lot of tubes from each production run 
to insure that the tubes have been properly stabi l ized. Tubes 
are operated under the fol lowing conditions: 

Heater voltage of 6.3 volts, plate supply voltage of 215 
volts, and cathode resistor of 150 ohms. 

At the end of I hour, the change in transconductance value 
for each tube, referred to its initialtransconductance reading, 
wi l l not exceed 15:6 of the initial value, forconditions shown 
under Characteristics Range Valu¢s, Notes z, 8. 

In addition, the tubes wi l l not show permanent shorts or 
open circuits and wi l l meet the fol lowing limit: 

Heater Lurrent  300 max, ma 
For condition's shown under Characteristics Range Values, 
Xote z. 

RADIO CORPORATION OF AMERICA 
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100-Hour Survival Life Performance: 

This test (simi lar to MIL-E-I D, paragraph 4. 1 1. 3. IbI is 

performed on a sample lot of tubes from each production run 

to insure a low percentage of early inoperatives. Life-test 

conditions are the same as those specified forz-Hour Stability 
Life Performance except that al l voltages are cycled at the 
rate of 1 10 minutes on and 10 minutes off. 

At the end of 100 hours, the tubes wi l l not show permanent 

shorts or open circuits and wi l l meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note z. 

T ransco nd uctance  9000 min. µmhos 
For conditions shown under Characteristics Range Values, 
Notes z, 8. 

Plate Current (2)   50 max. µa 
For conditions shown under Characteristics Range Values, 
Notes z, q. 

500- and 1000-Hour Dynamic Life Performance: 

This test (simi lar to MIL-E-ID, paragraph 4. 1 1.3.2) is 

performed on a sample lot of tubes from each production run 

to insure high-qual ity rf performance. Each tube is l ife-
tested as a class C ampl ifier in special cavity at 550 t 10 Mc 
under the fol lowing conditions: Heater voltage of 6.3 volts; 
plate supply voltage of 250 volts; cathode resistor adjusted 
to give plate current of 25 ma.; and grid-circuit resistance 
adjusted to give grid current of 6ma., heater positive with 
respect to cathode by 67.5 volts, and plate-seal temperature 
of 225° C. Heater voltage is cycled at a rate of 1 10 minutes 
on and 10 minutes off. 

At the end of 500 hours, the tubes wi l l not show permanent 
shorts or open circuits, and wi l l be criticized for total 
number of tubes fai l ing to pass the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note z. 

leakage Resistance: 
From grid to plate and 
cathode connected together. 60 min. megohms 

From plate to grid and 
cathode connected together. 60 min. megohms 

For conditions shown under Characteristics Range Values, 
Notes z,q, and z, 5. 

Power Output  1.5 min. watts 
For conditions shown under Characteristics Range Values, 
Notes z,zo. 

At the end of 1000 hours, the tubes wi l l not show permanent 
shorts oropen circuits and wi l l be crit icized for total number 
of tubes fai l ing to pass the fol lowing l imits: 

Heater Current  300 max, ma 
For conditions shown under Characteristics Range Values, 
Note z. 
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Power Output  1.3 min. watts 
For conditions shown under Characteristics Range Values, 
Notes i,io. 

OPERATING CONSIDERATIONS 
Connections to the cathode cyl inder, grid flange, and 

plate cyl inder should be made by flexible spring contacts. 
The connectors should make firm, large—surface contact, yet 
must be sufficiently flexible to insure that no part of the 
tube is subjected to excessive strain. 

The cathode should preferably be connected to one side 
of the heater. When, in some circuit designs, the heater is 
not connected directly to the cathode, precautions must be 
taken to hold the peak heater—cathode voltage to the maximum—

rated values shown in the tabulated data. 

RADIO CORPORATION OF AMERICA 
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.230"MAX.~ 

.180"MAX. 

.627"  .233",,.320MIN. 
±.025 ~±.020 (NOTE 4) 

.052"±.003' 
1.460"  ~ ~ 
MAX .181"±,015" 

.615" REFERENCE } ~—+.015" PLANE"A" 320"MIN. 
- •0~ (NOTE 4) 

METALLIZED 
SURFACE 

CATHODE CYLINDER 

.250 ~ ±.005" DIA. 
(NOTES 1,2.384) 

~ T GRID FLA~JGE q10'±010'DIA. 552"±.005 DIA. ' NOTE 5) (NOTES 386) ( 

 ~ 
-~~4~ 

PLATE CYLINDER 

.250" +•002 ~ DIA. 
- 005" 

(NOTES 284) 

410"±.OIO"DIA. (NOTE 5) 
ANNULAR SURFACE"G" 

CERAMIC 

ANNULAR SURFACE"B" 

IIS'±.005" AT EGRESS 1 •760'„ 
W  +.025 

~, 
.145 
+015" 

.115" 1.020"(AT TIPS) 

CERAMIC 

HEATER PINS 

.020" +.0012" 
DIA. 

010"MAX. 

.060 MIN. 
(ANNULAR SURFACES 

"B" AND"C') 

INTERNAL CONNECTION 
00 NOT USE 

92CM -10274RI 

REFERENCE PLANE "A" IS DEFINED 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 TO REFERENCE PLANE "A". 

NOTE 2: THE AXES OF THE PLATE CYLINDER AND CATHODE CYLINDER 

WILL COINCIDE WITHIN 0.010". 

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE 
WILL COINCIDE WITHIN 0.005". 

NOTE N; THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS 
MEASURED WITH "GO" AND "NO-GO" RING GAUGES G1-I AND G1-2, 

RESPECTIVELY. 

NOTE 5: TNIS DIAMETER IS MEASURED WITN "GO" AND "NO-GO" 
GAUGES GZ-I AND G p-2, RESPECTIVELY. 

NOTE 6; THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 
GAUGES G3-I AND Gj-2, RESPECTIVELY. 

DATA 6 RADIO CORPORATION OF AMERICA 
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GAUGES 

`~ 

exs-losio 

Gauge Type - 
Dimension 

Diameter A Thickness B Radius R 

G 1—I GO 0.25200"+0.00000" 0 320„+0.001" 0.003" MAX. 
—0.00007" —0.000" 

G1-2 NO—GO 
0.24500"+0.00007" — -

-0.00000" 

GZ—I GO 
0.42000"+0.00000" 

-0.00007" 
— -

GZ-2 NO—GO 
0.40000"+0.00007" 

-0.00000" 
— -

+0.00000" 
G3—I GO 0.55700"_0.00007" — — 

+0.00007" 
G3-2 NO—GO 0.54700"_0.00000" — — 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE CHARACTERISTICS 

Cathode-Drive Service 

o R $ m ~ g R 
PLATE (Ihl OR GRID (IC) MILLIAMPERES 

92CM-10262 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
Ef=6.3 VOLTS 
IC=GRID MILLIAMPERES 
Iy=PLATE MILLIAMPERES   z  = z.

n o ~n 

CATHODE—TO—GRID VOLTS 

N 
N 

92CM-1O263Ri 
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TYPICAL POWER-OUTPUT CHARACTERISTICS 

Cathode-Drive Service 
Ef=6.3 VOLTS 
IK=CATHODE MILLIAMPERES 
INPUT FREQENCY(Mc)=500 

2.5 

~ 2 
H 

3 
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a 0.5 
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R 
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2 

G

RF Ŷ 

0.25 0.5 0.75 
POWER INPUT —WATTS 

Ef=6.3 VOLTS 
I K=CATHODE MILL AMPERES 
INPUT FREQENCY {Mc)=1000 

125 

a I
3 

0.75 

0  0.5 W 

~~ 

3 
a 0.25 

0 

Ŷ 

... 

~~~ 

y5 

92CS-I1625RI 

~~~ ~ —MP_tFl_" 
GSA  ~~~ i~ ~~ 

11111111~11~ 
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POWER INPUT —WATTS 

92CS—I1626RI 

RADIO CORPORATION OF AMERICA DATA 8 

Electron Tuhe Division Harrison, N. J. 9-62 



7554 
TYPICAL POWER-OUTPUT CHARACTERISTICS 

With Variation in Heater Voltage 
Cathode-Drive Service 

AT 100% POWER OUTPUT: 
DC PLATE-TO-GRID VOLTS=200 
DC PLATE MA.=25 

12~ 

F 
z 
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w 
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75 
r 
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HEATER VOLTS 
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92CS-11624R1 

PLATE-SEAL-TEMPERATURE CHARACTERISTICS 
Ef=8.3 VOLTS 

LUMPED-CONSTANT SOCKET. 

245 

195 
J I 
Q W

N~ 

FQ145 
aW 
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w 95 
s-

45 

..~ 
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PLATE DISSIPATION—WATTS 
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Traveling-Wave Tube 
i'^, 

F , 

~~ 

HELIX-TRANSMISSION-LINE TYPE 
FREQUENCY RANGE INTEGRAL PERIODIC-

1700-2300 Mc (S-Band) PERMANENT-MAGNET TYPE 

For Use as an Output Ampl ifier in Radio Relay Systems 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DCI   6.3 f 5~ volts 
Current at heater volts = 6.3 1.75 amp 
Starting Current Must never exceed 4 amperes, 

even momentari ly 
Minimum Cathode Heating Time.  3 minutes 
Frequency Range   1700 to 2300 Mc 
Cold Insertion Loss   60 db 
Thermostatic Switch: 

Current rating: 
At 125 volts ac   6 amp 
At 240 volts ac   3 amp 

Mechanical: 

Operating Position  Any 
Operating Altitude  10000 feet 
Maximum Overal l Length  20-1/2" 
Maximum Height  3-7/8" 
Maximum Width   3-1/8" 
Maximum Shell Diameter  1-5/8" 
Weight (Approx  )  6-1/2 pounds 
Connectors: 

RF Input  Type N Plug (UG-18 B/U) 
RF Output   Type N Plug (UG-18 B/U) 
Terminal Leads  Spade .Lugs (Amphenola No.32419, 

or equivalent) 

Thermal: 

Collector Temperatureb  225 max. °C 
Ambient Temperature   -30 to +70 °C 
Air Flow into Radiator  25 min. cfm 

RF POWER AMPLIFIER 

Maximum Ratings, Absolute—Maximum Values: 
DC Col lector Voltage  3000 max. volts 
DC Hel ix Voltage  2500 max. volts 
DC Grid-No.2 Voltage  1700 max. volts 
DC Collector Current  80 max. ma 
DC Hel ix Current  3 max. ma 
DC Grid-No.2 Current  0.2 max. ma 
RF Power Input  5 max. watts 

Typical Operation at 2000 Mc: 

DC Collector Voltage  2000 volts 
DC Hel ix Voltage  2250 volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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DC Grid—No.2 Voltage  1450 volts 

DC Col lector Current  70 ma 
DC Hel ix Current  0.8 ma 

DC Grid—No.2 Current  0.1 ma 
Input VSWR  1.2:1 
Output VSWR   1.4:1 
RF Power Input  30 mw 
Saturated Power Output  20 watts 

a 4mprtenol Electronics Corporation, 1e3o South 54tn Avenue, CniCago 50, 
Illinois. 

b The the rmo 5t a[ic Switch will open when collector temperature ezc Beds 
225o C. 

CHARACTERISTICS RANGE VALUES 

Heater Current 

Note 
1 

Min. 

— 
Max. 

2 amp 

DC Collector Voltage 2,3 1650 2400 volts 

DC Hel ix Voltage 3 1900 2400 volts 
DC Grid—No.2 Voltage 3 1150 1600 volts 
DC Collector Current 3 60 75 ma 
DC Hel ix Current 3 — 1.1 ma 
DC Grid—No.2 Current — — 0.2 ma 
Input VSWR — — 1.4:1 
Output VSWR  — — 1.5:1 
Saturated Power Output — 18 — watts 

x ote 1: 

Note 2: 

x ote 3: 

with heater volts = b.3. 
xo rm ally the collector voltage is 250 volts below the hel ix 
voltage, but may oe equal to the hel ix voltage or any Value 
Det ween these points. 
Specific operating value is suppl ied with each tube. 

OPERATING CONSIDERATIONS 
The magnetic field required to focus the electron beam in 

the 7642 is suppl ied by integral periodic permanent magnets. 
Although the periodic —magnet structure is difficult to de—
magnetize and has l ittle stray field, care should be taken to 
prevent the presence of any appreciable external tran5ve rse 
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 7642 rf power output and the 
load should have a voltage standing wave ratio IVSWR) no 
greater than 2: 1 , With VSWR's in excess of this value, 
osci l lations may occur causing permanent damage to the tube. 
Tubes should not be operated without a termination. 

Forced—air cool ing of the col lector is necessary whenever 
col lector current is flowing. Fai lure to observe this pre—
caution may result in permanent damage to the tube. It is 
recommended that the forced—air cool ing be appl ied when the 
heater power is appl ied. 

A thermostatic switch is mounted on the col lector of the 
7642 which opens when the col lector temperature exceeds 
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a safe l imit. It is recommended that the thermostatic switch 
be used in an interlock circuit in the power supply for the 
col lector, hel ix, and grid-No.2 voltages. The thermostatic 
switch wi l l carry 6 amperes at 125 volts ac, or 3 amperes at 
240 volts ac. 

The power supply should incorporate a hel ix-current over-
load protective device to prevent damage to the tube in the 

event of loss of col lector voltage. Such a condition would 

cause the entire electron beam current to flow to the hel ix 

and thereby overheat that electrode. If it is desired to re-
move al l voltages by a single control, the time-constant 
values of the power supply should be chosen so that the hel ix 
voltage decays faster than the col lector voltage. 

As thegrid-No.2 voltage increases from zero to the operat-
ing value, the hel ix current may reach as high as 10 ma in 
the vicinity of 200 to 600 volts on grid No_2, then wi l l fal l 
below 2 ma at the proper operating grid-No.2 voltage. The 
hel ix supply should have adequate regulation to handle this 
transient during the turn-on procedure. In order to protect 
the tube, the hel ix supply should also have an interlock to 
open the ci rcuit if the hel ix current exceeds 3 ma longer than 
a few mi l l iseconds. 

Mounting. The 7642 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 7642 by means of 
the seven leads with spade type lugs. These color-coded, 
flexible, insulated leads are identified on the Dimensional 
Outline. RF input and output connections are made to type N 
plugs (UG-IS B/U1 on the tube (see Dimensional Outline). The 
col lector is connected to the capsule and is normal ly grounded. 

The rated values for col lector voltage, hel ix voltage, 
and grid-No.2 voltage are high enough to be dangerous to the 
user. Care should be taken during adjustment of circuits, 
especial ly when exposed ci rcuit parts are at a high do 
potential. 

STARTING PROCEDURE 

Voltages should be appl ied to the 7642 in the fol lowing 
sequence: Apply the heater voltage and al low tube to warm-up 
for 3 minutes minimum. Then apply the col lector voltage as 
specified on the tube label. Next, apply the hel ix voltage 
as specified on the tube label. Final ly, increase the grid-
No.2 voltage in a few mi l l iseconds to obtain the col lector 
current specified on the tube label. The three power suppl ies 
can be control led by one switch provided there is a sufficient 
delay in appl ication of the grid-No.2 voltage to al low the 
col lector and hel ix voltages to stabi l ize first. 

TURN-OFF PROCEDURE 

To turn off the tube, remove the electrode voltages in the 
fol lowing sequence. First reduce the grid-No.2 voltage, then 
remove the hel ix voltage, col lector voltage, and heater voltage 
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in tnat order. The three power scppl ie, can be control led by 

one switch provided the grid-No.2 voltage decays faster than 

the col lector and hel ix voltages. 

"~— 3 6 MAX- 

18 
MA%. 
DIA. 

3 FLEXIBLE LEADS 
WITH SPADE LUGS 
6 INCHES LONG 

SEE COLOR CODE 

202 MA%. 

1, 

f~ ~f 

4.600 
} .050 2 

TYPE N 
CONNECTORS 

-OUTPUT 

10.860 
}.125 

2.400 
}.020 

L~% 
~--- 28MAX 

INPUT 

F 3 9 MAX: 

3 
—.l 216 .—

MA%. 

-- 

,.~. '~~ 

1 :~~ 

~~ 

.200 
f.025 

4 FLE%IBLE LEADS 
WITH SPADE LUGS 

~SEE NCOLORLCODE ~ 

No. b-32 

4 
DEEP 

4 HOLES 

.228 
- }:015 DIA. 

4 HOLIES 

9}4 

12 } 8 

I 
8 

THIS END FREE 
FROM FINISH 

1

DIMENSIONS IN INCHES 

92C5-12171 

COLOR CODE OF LEADS 

HEATER  Brown 

HEATER, CATHODE, GRID No. I.  Yel low 

HELIX  Orange 

GRID No.2  Blue 

COLLECTOR, SHELL  ~ Hlack 

THERMOSTATIC SWITCH (21 White 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 1250-WATTS CW INPUT UPTO 1215 Mc 

MARtIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 
For Use under Severe Shock and Vibration 

GENERAL DATA 
Electrical: 
Heater, for Matrix-Type, Oxide-Coated, 

Unipotential Cathode: 
Voltage (AC or DC)•   6.3 t 10% volts 
Current at heater volts = 6.3   7.85 amp 
Minimum heating time  120 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 225, grid-No.2 
volts = 225, and plate ma. = 100. 13 

Direct Interelectrode Capacitances:b 
Grid No.l to plate  0.11 max. µµf 
Grid No.1 to cathode & heater   29 µµf 
Plate to cathode & heater 0  011 max. µµf 
Grid No.1 to grid No  2   37 µµf 
Grid No.2 to plate  5.3 µµf 
Grid No.2 to cathode & heater   1.1 max. µµf 

Mechanical: 

Operating Positian  Any 
Overall Length  2.34" t 0.06" 
Greatest Diameter (See Dimensional Out Line) 2.06" t 0.03" 
Weight (Approx  )  3/4 lb 
Radiator  Integral part of tube 
Terminal Connections {See Dimensional OutlineJ: 
G I -Grid-No.l-

Terminal 
Contact 
Surface 

G2 -Grid-No.2-
Terminal 
Contact 
Surf ace 

H -Heater-
Terminal 
Contact 
Surf ace 

2 

H,K-Heater- & 
Cathode-
Terminal 
Contact 
Surf ace 

P - Plate-
Terminal 
Contact 
Surface 

Air FIoW: 

Air fi low may be removed simultaneously with al l voltages. 

Through radiator—Adequate air flow to l imit the plate-
core temperature to 250° C should be del ivered by a 
blower through the radiator during the appl ication of 
plate, grid-No.2, and grid-No.l voltages. Typical values 

~-Inoicates a cn ange. 
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7650 
of air flow directed through the radiator to maintain the 
plate core (See Dimensional Outline) at 250° C with an in-
coming air temperature of 25° C and with no restrictions 
at the plate-contact flange are: 

Plate Dissipation 
I watts) 

Air Flow 
(cubic ft/min) 

Static Pressure 
( inches of Ovate rl 

100 2 0.04 

300 4 0.14 
600 I I 0.66 
700 16 0.96 

To grid-No.z, grid-No.i, cathode, and heater terminals-~ 

A sufficient quantity of air should be directed at the 
heater terminal and al lowed to flow past each of these 
terminals so that no terminal temperature exceeds the 
specified maximum value of 250° C. An air flow of 2.5 
cfm is usual ly adequate. Forced-air cool ing of heater 
and cathode terminals is usual ly required during stand-by 
(heater only) operation. 

Plate-Core Temperature  250 max. °C 
Terminal Temperature (Plate, Grid No. 2, 
Grid No.l, Cathode, and Heater).   250 max. °C 

AF POWER AMPLIFIER & MODULATOR 

Maximum CCS° Ratings, Absolute-Maximum Valves: 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
MAX.-SIGNAL DC PLATE CURRENTd   500 max. ma 
MAX.-SIGNAL GRID-No.l CURRENTd  100 max. ma 
MAX.-SIGNAL PLATE INPUTd  1500 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTd  25 max. watts 
PLATE DISSIPATIONd  600 max. watts 

Typical CCS Push-Pull Operation: 

Values are for z tubes 

DC Plate Voltage  2700 3000 volts 
DC Grid-No.2 Voltage°   450 450 volts 
DC Grid-No.l Voltage 
from fixed-bias source  -40 -40 volts 

Peak AF Grid-No.l-to-Grid-No.l Voltage. 80 80 volts 
Zero-Signal DC Plate Current  200 200 ma 
Max.-Signal DC Plate Current  900 1000 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
Max.-Signal DC Grid-No.2 Current  6 5 ma 
Effective Load Resistance 
(Plate to plate)  6000 6400 ohms 

Max.-Signal Driving Power (Approx.) 0 0 watts 
Max.-Signal Power Output (Approx  )  1400 1600 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance under any condition: 
With fixed bias   15000 max. ohms 
With cathode bias   Not reconmended 
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LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum CCS° Ratings, Absolute-:Maximum Values: 

Ob to izt5 Mc 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
MAX.-SIGNAL DC -PLATE CURRENT  500 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT  100 max. ma 
MAX.-SIGNAL PLATE INPUT   1250 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   25 max. watts 
PLATE DISSIPATION   600 max. watts 

Typical CCS "Single-Tone"f .Operation: 

I" grid—drive circuit at 3o Mc 
DC Plate Voltage  2250 2500 volts 
DC .Grid-No.2 Voltageo   450 450 volts 
DC Grid-No.1 Voltage° 37 37 volts 
Zero-Signal DC Plate Current  160 160 ma 
Zero-Signal DC'Grid-No.2 Current  0 0 rna 
Effective RF Load Resistance  2500 2700 ohms 
Max.-Signal DC Plate Current  450 500 ma 
Max.-Signal DC Grid-No.2 Current  4 4 ma 
Max.-Signal DC Grid-No.l Current9   0.05 0.05 ma 
Output-Circuit Efficiency (Approx.) 90 90 ~ 
Max.-Signal Driver Power Outputk (Approx.). 1 1 watt 
Max.-Signal Useful Power Output (Approx.) 580 680 watts 

Typical CCS Operation with "Two-Tone Modulation"k

In grid=drive circuit at go Mc 
DC Plate Voltage  2250 2500 volts 
DC Grid-No:2 Voltages   450> 450 volts 
DC Grid-No.1 Voltage° _   -37 -37 volts 
Zero-Signal DC Plate Current  160 160 ma 
Effective RF Load Resistance  2500 2700 ohms 
DC Plate Current at peak of envelope. 450 500 ma 
Average DC Plate Current  315 350 ma 
DC Grid-No.2 Current at peak of envelope 3 4 ma 
Average DC Grid-No.2 Current  1.8 2.5 ma 
Average DC Grid-No.1 Current 0  005 0..05 ma 
Peak-Envelope Driver Power (Approx.). 1 1 watt 
Output-Circuit Efficiency (Approx.) 90 90 ~ 
Distortion Products Level:t 

Third Order   —31 —31 db 
Fifth Order   -36 -36 db 

Useful Power Output (Approx.): 
Average   290 340 watts 
Peak Envelope   580 6803 watts 

Maximum Circuit Values: 
1 1 f Grid-No.l-Circuit Resistance under any condition: 

For fixed-bias operation  15000 max. ohms 
For cathode-bias operation  Not recommended 

t Innl cat es a than ge. 
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PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions per tube }or use 
with amaximum modulation factor ofi 

Maximum CCS° Ratings, Absolute-Maximum Values: `'` 

Uq to i2:g Nc 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT  500 max. ma 
DC GRID-No.l CURRENT  100 max. ma `/~ 
PLATE INPUT   1000 max. watts 
GRID-No.2 INPUT   17 max. watts 
PLATE DISSIPATION   400 max. watts 

Typical CCS Operation: 

In cathode-drive circuit at qoo Nc 

DC Plate Voltage  1800 2000 volts ~ 
DC Grid-No.2 Voltage"   400 400 volts 
DC Grid-No.l Voltageo   -45 -35 volts 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  6 8 ma 
DC Grid-No.l Current (Approx  )   15 12 ma 
Output-Circuit Efficiency (Approx.) 80 80 `5 
Driver Power Output (Approx.) a   35 35 watts 
Useful Power Output (Approx.)   5001 6001 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 
under any condition   15000 max. ohms 

RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphyr
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CC$° Ratings, Absolute-Maximum Valves: 

Uq to i2ig Nc 
OC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT  500 max. ma 
DC GRID-No.l CURRENT  100 max. ma 
PLATE INPUT   1250 max. watts 
GRID-No.2 INPUT   25 max. watts 
PLATE DISSIPATION   700 max. watts 

Typical CCS Operation: 

In cathode-drive circuit at qoo Nc 
DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltages   400 400 volts 
DC Grid-No.1 Voltage  -45 -35 volts 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  7 8 ma 

~.J" 
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DC Grid-No.l Current (Approx  )  10 
Output-Circuit Efficiency (Approx.) 80 
Driver Power Output (Approx.)4  30 
Useful Power Output (Approx.)   650 

In cathode-drive° circuit at 1a1q Nc 

12 
80 
35 
800 

ma 
% 

watts 
watts 

DC Plate Voltage 2500 volts 
DC Grid-No.2 Voltage°  400 volts 
DC Grid-No.l Voltage -50 volts 

r '1 DC Plate Current 500 ma 
DC Grid-No.2 Current 6 ma 
DC Grid-No.l Current (Approx  ) 10 ma 
Output-Circuit Efficiency (Approx.)  70 % 
Driver Power Output (Approx.)° 80 watts 
Useful Power Output (Approx.)  375j watts 

+~ Maximum Circuit Yalues: 
Grid-No.l-Circuit Resistance under any condition: 

a ~ 

For fixed-bias operation  15000 max. ohms 
For cathode-bias operation  Not recommended 

a 
eecause the cathode is su of ect e0 to considerable back Domba rtlment as 

b 
Measu retl with special 5hl eltl atla pter. 

~ Continuous Commercial Service. 
d 

Averaged over any autli o-frequency cycle of sine-wave form. 

f Preferably obtainetl from a ft xetl supply. 

•Single-Tone• operation refers to that class of amplitl er service In 
which the grid-No.1 Input consists of a monofrequen cy rf signal having 
constant amplitutle. This signal Is produced - in a single-si tleDantl 
su ppressetl-carrier system when a single audio Prequen cy oT constant 
amplitude is applied to the Input of the system. 

Y This value represents the approximate gritl-No.1 current obtained due 
to Initial electron velocities and contact-potential effects when 
gritl No.1 is tlriven to zero volts at maximum signal. 

h Driver power output represents circuit losses and is actual Dower 
measured at the input Lo gritl-No.1 c(rcuit uses. The tube driving 

j
power is zero watts. 

k This value of useful power is measured in load of output circuit. 

'Two-cone-Modulation' operation refers to that class of amplifier 
service in which the Input consists of two monofr equen cy rf signals 
having equal Deak amplitude. 

the frequency is Increased with resultant Increase In temperature, the 
heater voltage shoultl be retlu cetl tlepending on operating contlitlons and 
tr equen cy to prevent overheating the cathode and resultant short life. 

i with maximum signal output used as a reference, antl without the use of 
feedback to enh ante linearity. 

~ Cathode is at do ground Dot enti al. 

~ Obtained preferably from a separate source modulatetl along with the 
plate suDDIY• 

~ Obtalnetl Prom gritl-No.1 resistor or from a combination of grid-Na.i 
resistor with either Pixetl supply or ca triode resistor. 

4 Driver power output includes circuit losses antl feetl-through power. 
It is tha actual power measuretl at input to tlrlve circuit. 

r key-Down conditions per LU De without ampll to tle modulation. Amplitude 
motlulatl on essentially negative may De usetl If the positive Deak of 
the autli°-frequency envelope tloes not exceed 115 per cent of the 
carrier contlitlons. 

~ Obtained preferably from a Pized supply, or f rom the plate supply 
voltage with a voltage divider. 
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w CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 7.4 8.3 amp ~ 

Direct Interelectrode 
Capacitances: 
Grid No.l to plate 2 - 0.11 µµf 
Grid No.1 to cathode ~ heater 2 26 32 µµf 
Plate to cathode & heater 2 - 0.011 µµf 
Grid No.l to grid No  2 2 34 41 µµf 
Grid No.2 to plate 7 4,3 6.3 µµf w' 
Grid No.2 to cathode & heater 2 - 1.1 µµf 

Reverse Grid-No.l Current  1,3 - -50 µa 
Peak Emission Current  1,4 80 - amp 
Interelectrode Leakage Resistance 5 8 - megohms 
Grid-No.1 Cutoff Voltage 1,6 - -87 volts 

Note 1: Wl th 6.3 volts aC or do on neater. 
Note 2: Measured with special shield adapter. 

Note3: With tic plate voltage of 2500 volts, do grid-No.2 voltage of 
LLOA volts, and tic grid-N o.1 voltage adjusted to give a tic plate 
current of 240 ma. 

Note 4: . For conditions with 6.3 volts on heater; grid No.1, gritl No.2 
and plate tied together; and pulse-voltage source of 850 peak 
volts connect etl between plate and cathode. Pulse duration is 
2 micros ec on tls, Dulse-repetition frequency is 60 pps, and duty 
factor is 0.00012. Read peak emission current after 1 minute. 

Note 5: Under conditions with tube a1 .20° to 30° C for at -least 30 
m lnutes wi tnout any voltages applied to ine tube. The minimum 
resistance between any two electrodes as measured with a 200- 
Volt Megger-type ohmmeter nailing an internal impedance of 1 
megonm, will be 8 megonms. 

Note 6: - With do plate volEage oP 2500 volts, do grid-N o.2 voltage of 
100 volts, and do gritl-N o.l voltage adjusted to give a tic plate 
current of 5 ma. 

SPECIAL TESTS 6 PERFORMANCE DATA 

Resonances in the tube mountings used in the fol lowing tests 
can cause the specified environmental conditions to produce 
greatly ampl ified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 
Design detai ls of mount ing s used by theRCA Electron Tube 

Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, N.J., on request. 

50-g, II-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 
the abi l ity of the tube to withstand the specifi ed long-
duration impact acceleration. Tubes are held rigid in six 
different positions in a Medium-Impact Shock Machine and 
are subjected to three blows in each position. At the end 
of this test, tubes wi l l not show permanent or temporary 
shorts or open circuits. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 
the abi l ity of the tube to withstand the specified impact 
acceleration. Tubes are held rigid in four different 

y Indicates a change. 

`L/ 

V 

~~ 
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positions in a High-Impact Shock Machine and are subjected 

I~ to five blows in each position. At the end of this test, 

tubes wi l l not show permanent or temporary shorts or open 

circuits. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 
~t he abi l ity of the tube to. wit hst and vari abl e-frequency 
vibration. With heater voltage of 6.3 volts ac or dc, dc 
plate supply voltage of 300 volts, do grid-N o.2 voltage 
adjusted togive do plate current of 10 ma., and plate load 
resistor of 2000 ohms, the tube is vibrated along each of 
three mutual ly perpendicular axes over an 8-minute cycle 
consisting of: 

a. 5-to-10 cps with fixed double ampl itude of 0.080 inch 
± 10%. 

b. 10-to-15 cps at fixed acceleration of 0.41 g ± 10%. 

c. 15-to-.105 dps with fixed double ampl itude of 0.036 
inch t 10%. 

d. 105-to-2000 cps at fixed acceleration of 20 g t 40%. 

At the end of this test, tubeswi l l not show permanent or 
temporary shorts or open circuits. 

r ~1 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7650 is shown in 
the accompanying drawing along with alayout of the. associated 
contacts-. Flexible connectors are required for the plate, 
grid-No.2, grid-N o. 1, cathode, and heater contact surfaces. 

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, especial ly al l 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 can not possibly come in contact with any high-
potential point i.n the electrical system. The interlock 
devices should function to break the primary circuit .of the 
high-voltage suppl ies when any gate or door on the protective 
housing is opened, and should prevent the closing of the 
primary circuit unti l the door is again locked. 
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2A6'l.03 DIA. 
I~ NOTE I ~I 

AIR-COOLED 
RADIATOR 
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MAX. PLATE CORE-

PLATE TERMINAL 
CONTACT SUR/ACE 

NOTC I I.T45 MIN. DIA.-~i 
NOTES 112 
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GR  ID !I TERMINAL 
CONTACT SURFACE 

NOTEI 
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CONTACT SURFACE 
NOTE I 
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NOTE 3 

~Vl;
.-; CERAMIC 

I 

Ste' 
1.020' 

1
.1451 MIN. NOTE 2 .593' 

7+~,,Ur, 
y
1
~ 

~ Z !1 Y.Oa3~ 

'r ' "~~`~~ ~ : _NOTE 2 I LA25' 

■ + ~ ~ f 
  I ,315' 40 ~ A'

~_ .r• t L025' l.02 
NOTE 2 

\ L.2o'l.oz' T } 
NOTE 2 ,,No~ I 

F-T w~ x. 
NOTES 162 

.99'MIN. DI0. 
''NOTES 112y

l29' MIN. DIA. 
'~- NOTES IL2 ~' 

l39'MIN. DIA. 
~- NOTES Ill -~ 

NEATER TERMINAL 
CONTACT SVR FACE 

NOTE I 

92CM-8493 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATUH 

BAND, PLATE TERMINAL,'GRID-No.2 TERMINAL, GRID-No. l 

TERMINAL, HEATER-CATHODE TERMINAL, AND NEATER TERMINAL 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH GI. PROPER ENTRY OF THE TUBE IS 
OBTAINED WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE 
SHOULDER A-Ar . THE TUBE IS PROPERLY SEATED ON THE 
SHOULDER WHEN A 0.010" THICKNESS GAUGE I/8" WIDE WILL NOT 
ENTER MORE THAN 1/16" 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 IS HELD 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. DIAMETERS OF STIPPLED AREAS ABOVE AIR-
COOLED RADIATOR, PLATE-TERMINAL CONTACT SURFACE, AND 
GRID-No.2-TERMINAL CONTACT SURFACE SHALL NOT BE GREATER 
THAN ITS ASSOCIATED DIAMETER. 

`~..+~ 

~~ 
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SKETCH fi l

i►. 

^'~\ 

1 
1.980"" 
2.002 

,850" 
±.001" 

.550" 
1001" 

.430" 
±.001 •• 

.290"~ 
t .001" .220" 

4.001" .070" 
1.001 P 

.620"L001 
DIA, 

H6 
—100" 1.001" 

DIA, 

H1 

2.110"± .002" 
DIA. 

H2 
1.800"±.001" 

DIA. 
H 

1.610" 
+.001 

,~ 

DIA, 
H4 

1,320"t.001" 
D10. 
HS 

1,020"±,001" 
DIA, 

92CM-10496 

SURFACE A—Ar IS FLAT WITHIN 0.0005" PEAK TO VALLEY AND 
IS PERPENDICULAR TO THE AXIS OF THE CYLINDRICAL HOLES 
WITHIN 0.00025". 

THE AXES OF THE CYLINDRICAL HOLES H 1 THROUGH H6 AND TH.E 
AXIS OF POST P ARE COINCIDENT WITHIN 0.001". 
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SUGGESTED MOUNTING ARRANGEMENT `/ 
& LAYOUT OF ASSOCIATED CONTACTS 

r 

L 

1,938" t.001'_~  ~ 
DIA. 

1,746" t .001'_ 
DIA, 

1.550"i 001" A 
DIA, 

1.448"t.001' 
DIA, 

1.148"3,001" 
DIA. 

L ~ .~ 

J 
CAT, N~ 97-360*

/i''rl~■ ~■ ■ ■ n, ~■ ■~,■,,~■ ,t l i 
rr' ~~~~■~nT'r iTi'~ti 

~• SEE DETAIL aA" 

TOLERANCES 3.005" 
UNLESS OTHERWISE 
SPECIFIED. 

DETAIL~A" 

1 
.591" 

'~ ~-.040" 
 AI

  385".400 

~" 

CAT. Ns97-380*

.020"t.010" WIDE x.400"DEEP 
6 SLOTS EQUALLY SPACED 

x.670"2.001" DIA. 

I•—.565" DIA. 

* CONTACT STRIP 
MADE BY INSTRUMENT 
SPECIALTIES CO.. 
LITTLE FALLS, N,J, 

92CM-10503 
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TYPICAL PLATE CHARACTERISTICS 
Ef=6.3 VOLTS 
GRID—N$2 VOLTS=400 
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TYPICAL CHARACTERISTICS 
E; =fi.3 VOLTS 
GRID—NY2 VOLTS=400 

____=IC1 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

r~ 

e ~ 

~~~ 

Ep=6.3 VOLTS 
GRID-f~2 VOLTS=300 

IG2 =GRID-Ns2 MA. 
ICI =GRID-Nsl MA. 

0 0 0 - - 0 0 
N 1 (V ~ a 

GRID-Nsl VOLTS 
92CM- 10493RI 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
E f=6.3 VOLTS 
GRID—N42 VOLTS=400 
ICI=GRID—N~ I MA. 
IC2=GRID N"2 MA. 

~~ 

N 
o 0 o 
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' ~ ~ ~ ~ 

GRID—N~ I VOLTS 
92CM-10494 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

e 



7651 
Beam Power Tube 

CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 27-KW PEAK-PULSE POWER INPUT UP TO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10% volts 
Current at heater volts = 6.3 7  5 amp 
Minimum heating time  120 sec 

Mu=Factor, Grid No.2 to Grid No.1 
for plate volts = 225, grid-No.2 
volts = 225, and plate ma. = 100  13 

Direct Interelectrode Capacitances:°
Grid No.1 to plate  0.13 max. µµf 
Grid No.l to cathode & heater   29 µµf 
Plate to cathode & heater   0.01 max. µµf 
Grid No.1 to grid No  2   38 µµf 
Grid No.2 to plate 6  5 µµf 
Grid No.2 to cathode ~ heater 0  8 max. µµf 

Mechanical: 

Operating Position  Any 
Overall Length  2.34" ± 0.06" 
Greatest Diameter (See Dimensional Outline) 2.06" ± 0.03" 
Weight (Approx  )  3/4 lb 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

GI -Grid-No.l- H,K-Heater- ~ 
Terminal P Cathode- 
Contact Ŷ Terminal 
Surface Contact 

G2 -Grid-No.2- Surface 
Terminal cz■ ■~~ P -Plate-
Contact Terminal 
Surface ~ Contact 

H -Heater- Surface 
Terminal 
GontdCt 
Surface 

Air Flow: 

Air flow may be removed simultaneously with al l voltages. 

Through radiator—Adequate air flow to l imit the plate-core 

temperature to 250o C should be del ivered by a blower 

through the radiator during the appl ication of heater, 

plate, grid-No.2, and grid-No.l voltages. Typical values 
of air flow directed through the radiator to maintain the 

N.K 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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7651 
plate core (See Diaensional Outline) at 250° C with an 

incoming air temperature of 25° C and with no restrictions 

at the plate—contact flange are: 

Plate Dissipation Air Flow Static Pressure 

(watts) (cubic ft/mint f inches of water) 

100 2 0.04 

300 4 0.14 

600 I I 0.66 

To Grid—No.z, Grid—No.x, Cathode, and Neater Terminals—
A sufficient quantity of air should be directed at the 

heater terminal and al lowed to flow past each of these 
terminals so that no terminal temperature exceeds the 

specified maximum value of 250° C. An air flow of 2.5 
cfm is usual ly adequate. Forced—air cool ing of heater and 

cathode terminals is usual ly required during standby 

theater only! operation. 

Plate-Core Temperature  250 max. °C ~ 
` Terminal Temperature (Plate, Grid No.2, 

Grid No.1, Cathode, and Heater)   250 max. °C 

V 

F 

GRID-PULSED RF AMPLIFIER 
and 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCSb Ratings, AbsoCute—Maximum Values: 

For maximum "on" timec o} zo microseconds 

Ufl to iaig Nc 

I+ DC PLATE VOLTAGE  5000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.l VOLTAGE  -250 max. volts 
DC PLATE CURRENT DURING PULSE   9 max. amp 
DC PLATE CURRENT  0.5 max. amp 
GRID-No.2 INPUT (Average)   25 max. watts 
GRID-No.l INPUT (Average)   10 max. watts 
PLATE DISSIPATION (Average)   600 max. watts 

Typical Operation: 

In grid—yulsed cathode—d rived circuit with rectangular—
wave pulse at izig Nc and with duty }actor° o} o.os 

DC Plate Voltage  3600 4000 volts 
Peak-Positive Grid-No.2 Voltage 800 1000 volts 
DC Grid-No.1 Voltage  -100 -120 volts 
DC Plate Current during pulse   8 9 amp 
DC Plate Current  0.19 0.2 amp 
DC Grid-No.2 Current 0  005 0.006 amp 
DC Grid-No.1 Current  0.02 0.02 amp 
Output-Circuit Efficiency (Approx.) 80 80 ~ 
Driver Power Output at peak 
of pulse (Approx.)f   5.2 6.3 kw 

Useful Power Output at peak 
of pulse (Approx  ) 159 209' kw 

~Intll cafes a change. 

~~ 
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~^"! 

~! 

~, 

In grid—and—screen—pulsed cathode—d rived circuit with rec—

tangular—wave qulses at 1x15 Mc with duty factors of o.01 

DC Plate Voltage  3600 4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage 800 1000 volts 
DC Grid-No.1 Voltage  0 0 volts 
DC Plate Current during pulse   8 9 amp 
DC Plate Current 0  145 0.165 amp 
DC Grid-No.2 Current 0  003 0.006 amp 
DC Grid-No.i Current 0  017 0.017 amp 
Output-Circuit Efficiency (Approx.) 80 80 X 
Driver Power Output at peak 
of pulse (Approx.)f   2.4 2.9 kw 

Useful Power Output at peak 
of pulse (Approx  )   li9 159 kw 

PLATE-AND-SCREEN-PULSED RF AMPLIFIER 

MBXImum CCSb Ratings, Absolute-Maximum Values: 

For maximum "on" times of 10 microseconds 

Uq to 1z1g He 

PEAK POSITIVE-PULSE PLATE VOLTAGE. 8000 max. volts 
PEAK ~SITIVE-PULSE GRID-No.2 VOLTAGE. 1200 max. volts 
DC GRID-No.l VOLTAGE   -250 max. volts 
DC PLATE CURRENT DURING PULSE  9 max. amp 
DC PLATE CURRENT   0.12 max. amp 
GRID-No.2 INPUT (Average)  25 max. watts 
GRID-No.l INPUT (Average)  10 max. watts 
PLATE DISSIPATION (Average)  600 max. watts 

Typical Operation:, 

In cathode—drive d circuit with rectangular—wave 

yuCses at :a1g Mc and with duty factor° of o. 01 

Peak Positive-Pulse 
Plate Voltage 7200 8000 7200 8000 volts 

'~` Peak Positive-Pulse 
Grid-No.2 Voltage. 800 1000 800 1000 volts 

DC Grid-No.1 Voltage 0 0 -75 -80 volts 
DC Plate Current 
during pulse  8 9 B 9 amp 

DC Plate Current  0.09 0.1 0.09 0.1 amp 
DC Grid-No.2 Current 0.003 0.008 0.003 0.004 amp 

~~. DC Grid-No.l Current 0.015 0.016 0.019 0.02 amp 
Output-Circuit 

Efficiency (Approx.) 80 80 80 80 ~ 

Driver Power Output at 
peak of pulse (Approx.)f. 1.8 2.2 4.5 5.3 kw 

Useful Power Output at 
peak of pulse (Approx.). 229 289 309 399 kw 

a Measured with special sn field atl apte r. 
b continuous Commercial service. 

c "On" tise is defined as the sum of the durations of all the individual 
pulses which occur during any 1000—microsecond interval. An increase in 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 
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do plate current during the pulse may be permissible at shorter "on" 
times, and a decrease is usually required at longer "on" times. 

Pulse dwatti on is defined as the time interval between the two points 
on the pulse at which the instantaneous value is 70 per cent of the 
peak value. The ~e ak value is defined as the maximum value of a smooth 
curve through the average of the fluctuations over the top portion of 
the pulse. 

d Catnode is at tic grountl potential. 
e Duty factor i5 def inetl as Lhe ratio of •on" time to total elapsed time 

in any 1000-microsecond interval. 

f Driver power output includes circuit losses antl feed-through power. 
It is actual power measured at input to tube drive circuit. It will 
vary with frequency of operation and driver circuitry. 

9 This value of useful power is measured in load of output circuit. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current 1 6.9 8.3 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate 2 - 0.13 µµf 
Grid No.l to cathode & heater 2 26 32 µµf 
Plate to cathode ~ heater 2 - 0.01 µµf 
Grid No.l to grid No  2 2 35 42 µµf 
Grid No.2 to plate 2 5.5 7.5 µµf 
Grid No.2 to cathode & heater 2 - 0.8 µµf 

Reverse Grid-No.1 Current  1 3 - -50 µa 
Peak Emission Voltage  1 4 - 850 volts 
Interelectrode Leakage Resistance 5 8 - megohms 
Grid-No.i Cutoff Voltage 1 6 - -170 volts 

Note 1: With 5.3 volts ac or do on heater. 

N Ote 2: Mea$u red witn special Shield adapter. 

Note 3: With do D1 ate voltage of 2500 volts, do grid-No.2 voltage of 
400 volts, and tic grid-No.l voltage adjusted to give a do plate 
current oP 240 ma. 

Note u: For conditions with 6.3 vo Tts on heater; gridNo. 1, grid No. 2, 
and plate tied tog erne r; and pulse-voltage source connected be-
tween plate and catho0 e. Pulse duration is 2 microseconds, 
pulse-repetition frequency is 60 pp s, and duty factor is 0.00012. 
The voltage-pulse ampl itude is .adj ust ed unti l a peak Cathode 
current of 80 ampe re5 is ooi ai ned. After Sm inure at this value, 
the voltage-pulse ampl itude will not exceed 850 volts (peakl. 

Note 5: Under conditio with tube at 200 to 300 C for at least 30 
minutes without nany voltages appl ied to Lhe CUD e. The minimum 
resistance Det ween any two elect rode5 as measured with a 200-

.. volt Megger-type ohmmeter having an internal impedance of 1 
megohm, wi ll De a megohms. 

Mote 6: With do plate voltage oP 2500 volts, tic grid-No.2 voltage of 
400 volts, and ado grid-No.1 voltage adjusted to give a do 
plate current of 5 ma. 

SPECIAL TESTS 6 PERFORMANCE DATA 

Resonances in the tube mountings used in the fol lowing tests 

can cause the specified environmental conditions to produce 

greatly ampl ified effects. Extreme care must, therefore, be 
used in the design of the mountings to minimize resonances. 
Design detai ls of mountings used by the RCA Electron Tu be 
Division to perform these tests may be obt ai ned from RCA 

Commercial Engineering, Harrison, N. J., on request. 

y Intl) ca tes a change. 
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50-g, I I-Mi ll isecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the abi l ity of the tube to withstand the specified long-

duration impact acceleration. Tubes are held rigid in six 

different positions in a Medium-Impact Shock Machine and 

are subjected to three blows in each position. At the end 
of this test, tubes wi l l not show permanent or temporary 

shorts or open circuits. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the abi l ity of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different posi-

tions in a High-Impact Shock Machine and are subjected to 

five blows in each position. At the end of this test, tubes 
wi l l not show permanent or temporary shorts or open circuits. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 
the abi l ity of the tube to withstand variable-frequency 
vibration. With heater voltage of 6.3 volts ac or dc, do 
plate supply voltage of 300 volts, do grid~lo.2 voltage adjusted' 
to give do plate current of 10 ma., and plate load resistor of 

2000 ohms. The tube is vibrated along each of three mutual ly 
perpendicular axes over an 8-minute cycle consisting of: 

a. 5-to-10 cps with fixed double ampl itude of 0.08 inch 

t 10%. 

b. 10-to-15 cps at fixed acceleration of 0.41 g t 10%. 

c. 15-to-105 cps with fixed double ampl itude of 0.036 
inch t 10%. 

d. 105-to-2000 cps at fixed acceleration of 20 g t 10%. 

At the end of this test, tubes wi l l not show permanent or 
temporary shorts or open circuits. 

OPERATING CONSIDERATIONS 

A suggested mounting arrange meat fior the 7651 is shown in 
the accompanying drawing along with a layout of the associated 

contacts. Flexible connectors are required for the plate, 

grid-No. 2, grid-No. l, cathode, and heater contact surfaces. 

The maximum-rated ylate and grid-No.a voltages o} this 
tube are extremely dangerous. Great care should be taken 

tl wring the adjustment of circuits. The tube and its associ-

ated apparatus, especial ly al l 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 can not 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 suppl ies when any gate or door on the 
protective housing is opened, and should prevent the closing 
of the primary circuit unti l the door is again locked. 

f Indl tales a change. 
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DIMENSIONAL OUTLINE, 
GAUGE DRAWING, and 

SUGGESTED MOUNTING ARRANGEMENT 
~ LAYOUT OF ASSOCIATED CONTACTS 

shown under Type 7650 also apply to the 7651 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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TYPICAL PLATE CHARACTERISTICS 
E{' = 6.3 VOLTS 
GRID—N42 VOLTS=800 
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TYPICAL PLATE CHARACTERISTICS 
E{=6.3 VOLTS 
GRID-Ns2 VOLTS=1000 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

Ep=6.3 VOLTS I~1=GRID- NCI AMPERES 

GRID-NS' 2 VOLTS=800 IC2=GRID-N' 2 AMPERES 

ŶŶŶŶŶŶŶŶŶŶŶŶŶŶ 
rrrrrrrrrrrrrr 
iiiriiiirrrrrr 

rrHrrllrrrr Irrr11rr1111rrrll I I 
rrllrrll I Irrlll 11011 I 1 
onouror oouonuool 11 
unuu uouuorll II 
rruuuoo ouuuuuorll ■ 1 
ononoo oouunuorll 1 

u uouuunl 1 
rrurul  uunuunl 1 
ouonor urnmonl 1 

uoo oouunurou 
anon uu1111un1 
 11 I IrrYl lrrrll 
unuurol ouuonuool ~■ •our 
rill Irr Ir Ilrrlll lrr~rrrrrrrr ■ .rrrrr
ou • u■ a uom , • to   r 
un to u ~ nul Irr . r ou 
uu loon mmuuaunuorru r~ ' ou 
onr . uo1 n ' urnuuru ou 
ou um o iurluuouonourouulnunr 
nu luolr~'urluuoururouuuoruoor 

urruuouuruurouu 1 lrrullrrrllrrrrrrrrrrrrrr■Irrrrrr Irrnllrrrllrrrrrrrrrrrrrr■Irrrrrr 

0 0 0 
aD 

0 
r 

0 

0 

h 

FN-

0 
o ~ 

w 

as 
a 

rrrrrrrrrllrrrrrrrr  O 

11 
g 

0 
 N 

O O D ~ O 
~ N GRID-N'I VOLTS T 

0 

O 

92CM- 1049081 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 6 

I-til 



7651 

TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
Ep=6.3 VOLTS ICI=GRID—Nsl AMPERES 
GRID—Ns2 VOLTS=1000 IC2=GRID—Ns2 AMPERES 
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Beam Power Tube 

CERAMIC-METAL SEALS 52.5-WATTS CW INPUT 
"ONE-PIECE" ELECTRODE DESIGN 27-WATTS CW OUTPUT AT 400 Mc 
CONDUCTION COOLED 15-WATTS CW OUTPUT AT 1200 Mc 
COAXIAL-ELECTRODE STRUCTURE 3.2-WATTS CW WTPUT AT 3000 Mc 

UNIPOTENTIAL CATHODE 

GENERAL DATA 

~` 1 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)a  12.6 t 10% volts 
Current at 12.6 volts  0.5 amp 
Minimum heating time   40 sec 

Mu-Factor, Grid No.2 to Grid No.l for 
plate volts = 250, grid-No.2 volts 

Direct Interelectrode Capacitances:b 
Grid No.l to plate   0.025 max. µyf 

Grid No.l to cathode 3 heater  9.5 Nµf 
Plate to cathode ~ heater  0.004 max. tyaf 
Grid No.l to grid No.2   17 ~µf 
Grid No.2 to plate   2.2 tycf 
Grid No.2 to cathode 6 heater 0  18 max. Nµf 

Mechanical: _ 

Operating Position  Any 
Maximum Overall Length   1.195" 
Greatest Diameter (See Dimensional Outline)   0.740" 
Weight (Approx.)   0.5 oz 
Terminal Connections (See Dimensional Outline): 

_ 250, and plate ma. = 35  30 

G I —Grid—No. l —
Terminal 
Contact 
Surface 

G2 —Grid—No.2—
Terminal 
Contact 
Surface 

H — Heater—
Terminal 
Contact 
Surface 

H,K—Heater— d 
Cathode—
Terminal 
Contact 
Surface 

P - Pl ate-
Terminal 
Contact 
Surface 

Thermal: 

Terminal Temperature (Plate, grid No.2, 
grid No.l, cathode, and heater)  250 max. °C 

Cool ing, Conduction: 
The plate terminal must 6e thermal ly coupled to a constant—
temperature device (heat sink—sol id orl iquidl to l imit the 
plate terminal to the specified maximum value of 250° C. The 
grid—No.2, grid—No. 1, cathode, and heater terminals may also 
require coupl ing to the heat sink to l imit their respective 
terminal temperature to the specified maximum value of 250o C. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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7801 
RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 

and 
RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS` Ratings, Absolute-Maximssm Values: 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 -max. volts 
DC GRID-No.l VOLTAGE  -100 max. volts 
DC PLATE CURRENT  70 max. ma 
DC GRID-No.1 CURRENT  15 max. ma 
PLATE INPUT 52  5 max. watts 
GRID-No.2 INPUT   2d max. watts 
PLATE DISSIPATION  

Typical CCS Operation in Cathode-Drive Circuit: 

Shown Graphically in the following three 

Charts gaCS-ioggg, -ioggq, and -.iogg2 
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HEATER VOLTS=12.6 
DC PLATE VOLTS=650 
DC GRID-No.2 VOLTS=225 
DC PLATE MILLIAMPERES=65 
DRIVER POWER OUTPUT WATTS=0.05 
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7801 
PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

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

Maximum CCSc Ratings, Absolute—Maximum Values: 
~i 

DC PLATE VOLTAGE 750 max. volts 
DC GRID-No.2 VOLTAGE 250 max. volts 
DC GRID-No.1 VOLTAGE -100 max. volts 
DC PLATE CURRENT 60 max. ma 
DC GRID-No.l CURRENT 15 max. ma 
PLATE INPUT  45 max. watts `~..r 
GRID-No.2 INPUT  2 max. watts 
PLATE DISSIPATION  d 

Typical CCS Operation in Cathode-Drive Circuit: 

Shown Grayhically in the following Chart g2CS—ioggg 
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AF POWER AMPLIFIER ~ MODULATOR 
and 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum CCS° Ratings, Absolute—Maximum Values: 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
MAX.-SIGNAL DC PLATE CURRENTe   70 max. ma 
MAX.-SIGNAL DC GRID-No.l CURRENT°   15 max. ma 
MAX.-SIGNAL PLATE INPUTe  52.5 max. watts 

~~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



Heater Current 
Direct Interelectrode Capacitances: 
Grid No.l to plate 
Grid No.l to cathode & heater 
Plate to cathode & heater . 
Grid No.l to grid No  2 
Grid No.2 to plate 
Grid No.2 to cathode & heater 

Grid-No.l Voltage 
Grid-No.l Cutoff Voltage 

'^'~ Grid -N o.2 Current 
Positive Grid-No.l Voltage 

7801 
MAX.-SIGNAL GRID-No.2 INPUT°  2 max. watts 
PLATE DISSIPATION°  d 

RF PDWER AMPLIFIER — Class B Telephony 

Maximum CCS° Ratings, Absolute-Naximum Values: 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC PLATE CURRENT  35 max. ma 
DC GRID-No.l CURRENT  8 max. ma 
PLATE INPUT 52  5 max. watts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   d 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 
under any condition   30000 max.f ohms 

° Because the cathode is subjected to considerable back DomDa rdment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage 5ho uld be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short l ife. 

b Measured with special shield adapter. 

d Continuous Commercial Service. 
d Maximum plate dissipation is a function of Lhe maximum plate input, 
efficiency of the class of service, and the effectiveness of the 
cool ing system. See Cooling, Conduction under Ce ne ra! Data, and also 
Cooling Considerations. 

° Averaged over any audio-frequency cycle of sine-wave form for AP Power 
Asylifier ~ Xodu la for Service. 

f If this value is insufficient to provide adequate bias, the additional 
required Dias must De suppl ied by a cathode resistor or fixed supply. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

1 0.44 0.54 amp 

2 - 0.025 µµf 
2 8.5 10.3 µµf 
2 - 0.004 µµf 

2 14 20.6 µµf 
2 2.1 2.5 µµf 
2 - 0.18 µµf 
1  3 -1 -10 volts 
1  4 - -25 volts 
1  3 -3 2 ma 

1  5 0 14 volts 
Transconductance  1,6 7500 - µmhos 

rote 1: with 12.6 volts ac or do on heater. 

Note 2: Xeasu retl with speci el Shield adapter. 

Note 9: With do plate voltage of 750 volts, do grid-No.2 voltage of 250 
volts, and do grid-No.1 voltage adj ustetl to give ado plate 
current of 95 ma. 

Xote 4: With do plate voltage of 75o volts, tic grid-No.2 voltage of 
250 volts, and do grid-No.i voltage adjusted to give a tic plate 
current of 1 ma. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Note 5: With do plate voltage of 300 volts, do grid-No.2 voltage of 
250 volts, and do grid-N o.l voltage of -100 volts. Rectangular 
pulses, pulse duration of N500 to 5000 microseconds and pulse-
repetition frequency of SO to 12. pps. The positive-pulse grid-
No,l voltage is adjusted to give a plate current of 300 ma. at 
leading edge of pulse. 

Note 6: With do plate voltage of 300 volts, tic gritl-Xo.2 voltage of 150 
volts, do grid-No.l voltage adjusted to give a tic plate current 
of 35 ma. 

COOLING CONSIDERATIONS 
The conduction-cool ing system consists, in general, of a 

constant-temperature device (heat sink) and suitable heat-
flow path (coupl ing) between the heat sink and tube. Careful 
consideration should be given to the design of a heat-flow 
path th rough a coupl ing device having high thermal conductivity. 

Thermal cond uctivityg may be calculated from the equation: 

W 
K  -

A 
1T2

-T11 
L 

(I) 

where: 

K = thermal conductivity of the material 

W = power transfer in watts 

A = area measured at right angles to the direction of the 
flow of heat in square inches 

T 1, T2 = tempe ratu re in deg rees Centig rade of planes or su rfaces 
under consideration 

L = length of heat path in inches through coupl ing material 
to produce temperature gradient 

9 Thermal conductivity is defined as the time rate of transfer of heat 
by conduction, through unit thickness, across unit area for unit tl if-
ference of temperature. It is measured in watts Der square inch for 
a thickness of one inch and a difference of temperature of So C. 

For a given system Equation 1 1 1 must be integrated to 
consider changes in area IA1 dependent on the coupl ing 
configuration and changes in the rural conductivity (K) dependent 
on various coupl ing materials and interf aces Equation ( I ) 
may now be reduced to the fol lowing: 

WP
K S = 

T2 
_ TS (2)i 

where: 

K S = thermal conductance of the system 

WP = maximum permissible plate dissipation in watts 

Ty = temperature in degrees Centigrade at tube terminal 
T1 = temperature in degrees Centigrade of heat sink 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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,~. 

EXHAUST-TIP COVER 
(MAKE NO CONNECTION) 

-"~ PLATE TERMINAL 
CONTACT SURFACE 

(NOTE 2 ) 

.728" MIN. DIA. 

GRID-N42 TERMINAL 
CONTACT SURFACE 

(NOTE I ) 

GRID- NeI TERMINAL 

~ CONTACT SURFACE 
(NOTE I) ~ 

.101" MAX 

HEATER-CATHODE 
TERMINAL  

.490" 
r ±.005°

DIA. 
NOTE 
2 

.250" MIN. 

'~'- .886" 
j~—NOTE 3 =•013" 

~~; 

—~~ I KN)"±.012" 1 .195..225" 

is _  • 

,I' ~~ ? 
I I  CENTERING PIN 

318" ~ 073" MIN. ( NOTE I ) 
MIN. DIA. 

— 525"~ 
MIN.gA. 

.073"MIN. 

.ISO" MIN. 

CONTACT SURFACE 
(NOTE I) 

DIA. 7 

HEATER TERMINAL 
CONTACT SURFACE 

t 
LIBS" 
±.030" 

.I10~ MIN. 1 i 

  STIPPLED REGION NOTE 3 

CERAMIC 92CM-10939RI 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE GRID-No.2 

TERMINAL, GRID-No. l TERMINAL, HEATER-CATHODE TERMINAL, 

AND CENTERING PIN CLEAN, SMOOTH, ANO FREE OF BURRS, THE 

TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH G1. 

"~~. NOTE 2: WITH THE TUBE SEATED IN GAUGE AND WITH THE PLATE 
TERMINAL CLEAN, SMOOTH, AND FREE OF BURRS, THE GAUGE RING 

WILL SLIP OVER PLATE TERMINAL SHOWN IN SKETCH G i AND 

NOT EXTEND ABOVE GAUGE. THE TUBE WILL ROTATE 360o FREELY 

AND WILL NOT EXTEND ABOVE GAUGE RING. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR VOLUMES. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 
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SKETCH G i

GAUGE RING 

.2530" 3.0005" R. 

.525" 
1.001" 

002" MAX. 
CLEARANCE 

.25" 

.430" 
3.001 " 

.207"±.001" 

 .I 12" ±.001 " 

.240" 3.001" 

/ x .25" 

.3700" 
'0005" 
- .0000" 

~~ 

~r 

~r 

.2730" 
'0005" 

- .0000" 

.1720" +•0005° 
- .0000" 

.0260" +0005" 
- .0000" 

92CM-10948 
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SUGGESTED MOUNTING ARRANGEMENT 
b LAYOUT OF ASSOCIATED CONTACTS 

+r 

1 ~ 
~ M— NOTE I 

1 1~—NOTE 2 
I I 
1 I 

.988'±.00S" DIA.—s{ 5 ~  -~~ 

.075" DIA. x e2` CSK — ~1 I 
.125' MA%.~ ~~ ; 31 

- ~~ \  ~\\~(NOTE 41 
347' 

=.005" i 
a 52" 

125"±.023" =ice 

±.005" .595 DIA005"~ ~~;, 
~47 

A ~ '~w\ .lee' ~ r,1a~o' 

~Nx 97-390 A 
(NOTE 

N (NOTE 31 % 

—035°±.005" 

(NOTE 6) ,~ 

.373"±.005" 
DIA. 

.160" ±.00S °~ 
DIA. 

.OSO"-.250" 

—.103"±.00S' DIA. I 

(NOTE S) 

.200"+.005" 
DIA. 

~--FILAMENT CONNECTOR 
92CM-10938 

NOTE I: MAKE NO CONNECTION. 

NOTE 2: IF A CLAMP IS USED, IT MUST BE ADJUSTABLE IN A 

PLANE NORMAL TO THE MAJOR TUBE AXIS TO COMPENSATE FOR 

VARIATIONS IN CONCENTRICITY BETWEEN THE PLATE TERMINAL 

AND THE REMAINING CONTACT TERMINALS. 

NOTE 3: MADE BY INSTRUMENTS SPECIALTIES COMPANY, LITTLE 

FALLS, NEW JERSEY. 

NOTE 4: SEAT TUBE SUCH THAT GRID-No.2 TERMINAL EDGE MAKES 

A POSITIVE STOP ON SHOULDER. 

NOTE 5: SPRING IS 0,600 INCH IN LENGTH AND 3:O. TURNS PER 

INCH OF 0.015-INCH-DIAMETER STEEL MUSIC WIRE. 

NOTE 6: FINGER STOCK TO SEAT ON 0.013-INCH LIP. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 5 
5-61 



7801 

TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=12.6 
GRID—Na2 VOLTS=150 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=12.6 
GRID—No.2 VOLTS=225 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS=12.6 
GRID-No.2 VOLTS=150 
---- ICI 
- IC2 
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TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
HEATER VOLTS=12.6 
GRID—No.2 VOLTS=150 
ICI =GRID—No.l MA. 
IO2=GRID—No.2 MA. 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

HEATER VOLTS=12.6 
GRID-No.2 VOLTS=225 
ICI =GRID-No.i MA. 

IC2=GRID—No.2 MA. 
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GRID—No.l VOLTS ~ 
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Super-Power Triode 
10 MW SHORT-PULSE POWER, 5 MW LONG-PULSE POWER 

CERAMIC-METAL SEALS INTEGRAL WATER DUCTS 
DOUBLE-ENDED CONSTRUCTION 17.00 INCHES MAX. LENGTH 
COAXIAL-ELECTRODE STRUCTURE 24.00 INCHES MAX. DIAMETER 

WATER COOLED 

For Use as a Plate-Pulsed Amplifier at Frequencies ap [o 
300 MRz, for Long Range Search Radar, Pulsed Transmission 
in Communications Service, and Particle Accelerator Service. 

ELECTRICAL 

Filamentary Cathode Multistrand Thoriated Tungstenm—
Current (~Cj: 
Typical operating vela=  6600a A 
Maximum value   7000a A 
Maximum value for starting even momentari ly 2000 A 
Minimum time to reach operating current 30 s 
Minimum time at normal operating current 
beforeplatevoltageissuppl ied   60 s 

Voltage (DCI:b 
Typical range value for prescribed 
operating current  3. 1 to 4.2 V 

~4aximum ~~alue un~er ary rcncl'ior   4.65 V 
Direct Interelectrode Capacitances 

Grid to plate  150 pF 
Grid to cathode  1600 pF 
Plate to cathode   less than I.0 pF 

MECHANICAL 

Operating Position   Tube axis vertical, either end up 
Overall Length   17.00 max in 
Maximum Diameter   24.00 max in 
Terminal Connections   See Dimensional oatline 
Weight 

J n c r ~r =,   190 l b 
355 lb 

THERMALn.p 

Ceramic-Bushing Temperature  150 max °C 
Metal-Surface Temperature  150 max °C 
Minimum Storage Temperature  -65 min °C 
Water Flow 

Preiseure 
Ahsolute Diffe ataai 

Typ. Min. for Typ. 
Flow Flow Flow 
g/m g/m psi 

To plate, total flow for tv,o 
paral lel input and output 
coolant courses: 
For plate dissipation upto 
50 kW Average)   40 35 5 

Forplatedissipationof 
150 kW Average)  100 90 30 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Water Flow (cont'd) 
Pressure 

Absolute Differential 
Typ. Min. for Typ. 
Flow F'lau~ Flow 
g/m g/m psti 

For plate dissipation of 
300 kW (Average)   160 150 45 

To uppergrid coolant course. 3 2 25 max 
To lowergrid coolant course. 3 2 25 max 
To grid-cathode cool ant course 35 30 30 max 
Resistivity ofwaterat25° C: 

Plate and grid water   I min M4-cm 
Grid-cathode water  5 min Mf2-cm 

Water temperature from any outlet 70 max oC 
External gas pressured  65 max psig 
Gauge pressure at an inletd   90 max psig 

TERMINAL DIAGRAM (Bottom View) 

GUORF Upper RF Grid Output 
Terminal 

GLIRF Lower RF Grid Input 
Terminal 

GLORF Lower RF Grid Output GLORF 
Te fill I nal 

~r~GUORF 

PLRF - Lower RF Pl ate Terminal 
GLIRF~~IGUIRF 

PURE - Upper RF Plate Terminal ~ 
FI - Fi lamentTerminal ( Inner) KLRF~ ~~~ ~KURF 
FO - Fi lament Terminal (Outer) 

KURF - Upper RF Cathode Terminal 
KLRF - Lower RF Cathode Terminal 

GUIRF - Upper RF Grid Input Terminal 

PLATE-PULSED AMPLIFIER—Class Bq 

For frequencies up to 300 MHz, and a maximum "ON" ti mee
of 2200 microseconds in any 34000-microsecond interval 

Absolute-Maximum Ratings 

Peak Positive-Pulse Plate Voltagef   40 kV 
Peak Negative Grid Voltage   250 V 
Peak Plate Current   300 A 
Peak Cathode Currentg  600 A 
DC Plate Current 19  5 A 
DC Cathode Currentg  39 A 
Plate Input (Average)  487 kW 
Plate Dissipation (Average)  300 kW 

Typical Operation 

In a cathode drive circuit, with rectangular-waveshape pulses, 
with duty factorh of 0.06 pulse duration of 2000 microseconds, 

and at a frequency of 250 MHz 

Peak Positive-Pulse 
Plate-to-Grid Voltagef   34 kV 

Peak Cathode-to-Grid Voltagef  100 V 
Peak Plate Current   265 A 

PLRF PURF 

FO FI 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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• 

~ 1 

Peak Cathode Currentg  400 A 
DC Plate Current 15  6 A 
DC Cathode Currentg  25 A 
Peak Driver Power Outputk  150 kW 
Useful Power Output at Peak of Pulse (Approx.) 5 MW 

Absolute-Maximum Ratings 

For frequencies up to 300 MHz and a maximum °ON° timee of 25 
microseconds in any 2500-microsecond interval 

Peak Positive-Pulse Plate Voltagef   65 kV 
Peak Negative Grid Voltage   500 V 
Peak Plate Current   325 A 
Peak Cathode Currentg  500 A 
DC Plate Current   3.25 A 

5  5 A 
Plate Input (Avers e)  212 kW 
Plate Dissipation Average)  150 kW 

Typical Operation 

DC Cathode Currentg 

In a cathode-drive circuit, with rectangular-waveshape pulses, 
at 250 MHz with duty factor of 0.006, and pulse 

of 25 microseconds 

Peak Positive-Pulse Plate-to-Grid Voltagef 60 34 kV 
Peak Cathode-to-Grid Voltage)  300 100 V 
Peak Plate Current   280 260 A 
Peak Cathode Currentg  430 400 A 
DC Plate Current 2  8 2.6 A 
DC Cathode Currentg  5 4.5 A 
Peak Driver Power Outputk  200 150 kW 
Useful Power Output at Peak of Pulse (Approx.). 10 5 MW 

CHARACTERISTICS RANGE VALUES 

Min Maz 

Input Strap-Resonant Frequency   90 140 MHz 
Output Strap-Resonant Frequency  240 280 MHz 

a The specified m m Cil amenc c ant i racing which should 
not be a 

dedxi mu 
en m en carilyr during opera croon of the cube. The 

life o[the tube be n e ved by operating the filament ac the lowest 
enc hick wicll en blesche cube to p ovide the desired powe utp c, 

Bec a the filament when ope raced n r the m slue u ally prov,de 
' of y 

9 ea 
en cs wixt hin the cu beu acing s, the 

fail ement c enc ssh ould be reducedmcn a value chat will gri ve adequate 
but not for any particular application. Good re gu-
lation f chesfilamencs nc r n general , econom.celly advantageous 
from the viewpoint of the rcabe life. 

b Measured between KLBF and KURF (See Terminal Diagram). 
a Meesu red di rec cly ac rocs cooled element Cor the iodic aced typical flow. 
d Wi ch the gauge located i where the maximum pressure exce coal to 

the gauge rs o atmosphere absolute. 
e "ON" time is defined as the s of the du raci on of all individual pulses 

which occur during the indicated interval. Pulse duration is de tin ed e 
cbe time interval between the two points on the pulse et which the instans 
c aneous value is 50% C the peak power value. The peak value i defined 
as the maximum value of a smooch c e through the average of the Cluctua-
tions over the cop p'orti on of thevpulse. 

f The megni fade of any spike on the place v It age pulse hould not a eed 
its peak value by ore ch an ]0%, nd the duration f ny spike xwh en 

red ac the peak-value level should c e d 5% f the pulse du- 
ration s defined i note(e). The peek value is ede tined as the m 
v alu of a oo th c through the ave age ofthe fluctuations ova rt the 

orcion mof th eu .~u]se. 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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9 Peak or average cathode c enc is the total of the peak o rage place 
ant end the peak or ave ra ge rec ci fi ed grid Curren c. (Pulses ere not 

coincident, hence they cannot be added arithmetically). 
h 
Du cy factor cs the product o£ the pulse duration and repeci ti on race. 

k The driver stage isr qui red co supply cube losses, rf cr rcuic losses, and 
rf power added co the place ui c. The driver scage should be de-
signed co Provide a e of~po war above the indicated valve co take 

of van etrons in lineevolcag e, ~ omponen cs, i ni ci al cube charac-
ceriscics, and is cube characce ri sties during lifel 

1 Preferably obtained from a cathode bias resistor, 

The 1 llow ng footnotes ply to the RCA Transmitting Pube 04erating 
Constide ra tti onsr g,ven ac the ~r one of this sec cion. 
m See Electrical Considerations - Filament or Heater, 
n 
See Cooling Conside rn Lions - Forced-Air Cooling. 

P See Coolittg Considerations - Liquid Cooling. 
V See Classes of Service. 

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 

~crn 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 
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SIMPLIFIED DIMENSIONAL OUTLINE 
UPPER RF GR~u 

INPUT TERMINALS 
CONTACT AREAS 

UPPER RF CATHODE 
TERMNUIL 

IT.000 
MAX. 

/_ 

t t__~ 
~~I~--LIFTMG PLATE 

I 

I 

LOWER RF ORID INPUT~~LOWER RF CATHODE TERMINAL 

TERMINAL CONTACT—J FILAMENT TERMINAL (INNER) 
AREAS `~—FILAMENT TERMINAL (OUTER) 

UPPER MOUNTING 
SURFACE 

UPPER RF GRID OUTPUT 
TERMINAL CONTACT 

AREA 

UPPER RF PLATE 
TERMINALS 

24.000 
MAX. DIA, 

LOWER RF PLATE 
TERMINALS 

LOWER RF GRID OUTPUT 
TERMINAL CONTACT 

AREA 

LOWER MOUNTING 
SURFACE 

92CL-10923A RI 

D IMENSIUNS IN INCNES 

A detailed Dimensional Oucline e d a ieced Gauge Drawings are given 
.n the Technical Bulle cin available upon re quest. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 6-66 
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7842 
Beam Power Tube 

CERMOLOX 

Matrix-Type Cathode 

Conduction Cooled 

Linear RF Power 

Amplifier 

Ruggedized 

80 Watts CW Power Output 

at 400 MHz 

40 Watts CW Power Output 
at 1215 MHz 

ELECTRICAL 

Heater for Matrix-Type,Oxide-Coated, 
Unipotential Cathode: 

Voltage (ac or dc)   6.3 ± 10% V 
Current at 26.5 volts   3.2 A 

Minimum heating time   60 s 
Mu-Factor, Grid No.2 

to Grid Nc.l   18 

MAXIMUM CC$ RATING$, Absolute.Maximum Values 
Up to 1215 MHz 

DC Plate Voltage   1000 
DC Grid-No.2 Voltage   300 
DC Grid-No.l Voltage  100 
DC Plate Current   180 
Plate Dissipation  115 

V 
V 
V 
mA 

W 

MECHANICAL 

Operating Position   Any 

Weight (Approx.)   2 oz (0.06 kg) 

THERMAL°
Terminal Temperature (Plate, 

grid No.2, grid No.l, cathode, 
and heater)   250 max. °C 

Plate-Core Temperature   250 max. °C 

° See Dimensional Outline for temperature-measurement points. 
b Keep all stippled regions clear. Do not allow contacts or 

circuit 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, NJ 07029. 

~~u U 
Electronic 
Components 
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DIMENSIONAL OUTLINE 

CONDUCTION 
CYLINDER \ 

PLATE 

PLATE 
TERMINAL 

GRID-N o.2 
TERMINAL 

SEE FOOTNOTE(bl AXIAL 

0 CERAMIC PIN 

• TEMPERATURE 
MEASUREMENT POINT 

HEATER-
\ CATHODE 

TERMINAL 
HEATER 

TERMINAL 

92LM-2067 V1 

DI- 
MEN- 
SION INCHES MILLIMETERS 

DI-
MEN-
SIGN INCHES MILLIMETERS 

A 0.900 ± .005 22.86 ± .1 M 0.86 ± .02 16.76 ± .51 

B 1.085 Min. 27,56 Min. N 0.175 ±.015 4.45 ± .38 

C 0.985 Min. 25.02 Min. p 0.37 ±.02 9.40 ± .51 

D 0.735 Min. 18.67 Min. E 0.025 ± .025 0.64 ± .64 

E 0.480 Min. 12.32 Min. S 0.06 Min. 1.52 Min. 

F 0.260 Max. 6.60 Max. T 0.09 Min. 2.29 Min. 

G 0.062 Max. 1.57 Max. U 0.12 Min. 3.05 Min. 

H 1.88 ± .O5 47.75 ± 1.27 V 0.095 Min. 2.41 Min. 

J 1.51 ± .03 38.35 ± .76 W 0.10 Min. 2.54 Min. 

K 0.730 ± .02 18.54 ± .51 X 0.054 Min. 1.37 Min. 

~' 

°~' 

'`.' 

~~~ 

Electronic 
Components 

DATA 



743 
Beam Power Tube 

Oxide-Coated Cathode 
Conduction Cooled 

Linear RF Power 
Amplifier 

CERMOLOX 

$0 Watts CW Power Output 
at 400 MHz 

40 Watts CW Power Output 
at 1215 MHz 

ELECTRICAL 
Heater for Oxide-Coated 

t)nipotential Cathode; 
Voltage (ac or dc)   26.5 ± 10% 

Current at 26.5 volts  0.5 A 

Minimum heating time  60 s 

Mu-Factor, Grid No.2 to Grid No.l   18 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 
Up to 1215 MHz: 

DC Plate Voltage   1000 V 

DC Grid-No.2 Voltage   300 V 

DC Grid-No.l Voltage   -100 V 

DC Plate Current   180 mA 
Plate Dissipation   115 W 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)   2 oz (0.06 kg) 
THERMAL°

Terminal Temperature (Plate, 
grid No.2, gnd No.l, cathode, 
and heater)  250 max. °C 

Plate-Core Temperature   250 max. °C 

SeeDimensionalOutlinefortemperaturemeasurementpointa. 
b Keep all stippled regions clear. Do not allow contacts or 

circuit components to protrude into these annular volumes. 

Detailed performance and application information is avail-

able through your RCA Sales Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, NJ 07029. 

~~U U 
Electronic 

Components 
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DIMENSIONAL OUTLINE 

CONDUCTION 
CYLINDER 

PLATE 

PLATE 
TERMINAL 

GRID-N o.2 
TERMINAL 

SEE FOOTNOTE (b) AXIAL 

I -'~1 CERAMIC PIN 

• TEMPERATURE 
MEASUREMENT POINT 

HEATER-

E ~\ ~ TERM NAL 
HEATER 

TERMINAL 

92LM-2067 V1 

DI- 
MEN- 
SION INCHES MILLIMETERS 

DI-
MEN-
SIGN INCHES MILLIMETERS 

A 0.900 ± _005 22.86 ± .1 M 0.86 ± .02 16.76 ± .51 

B 1.085 Min. 27.56 Min. N 0.175 ± .015 4.45 ± .38 

C 0.985 Min. 25.02 Min. P 0.37 ± .02 9.40 ± .51 

D 0.735 Min. 18.67 Min. R 0.025 ± .025 0.64 ± .64 

E 0.480 Min. 12.32 Min. S 0.06 Min. 1.52 Min. 

F 0.260 Maz. 6.60 Max. T 0.09 Min. 2.29 Min. 

G 0.062 Mex. 1.57 Max. U 0.12 Min. 3.05 Min. 

H 1.88 ± .O5 4"i.75 ± 1.27 V 0.095 Min. 2.41 Min. 

J 1.51 ± .03 38.35 ± .76 W 0.10 Min. 2.54 Min. 

K 0.730 ± ,02 18.54 ± ,51 X 0.054 Min. 1.37 Min. 

~/ 

~~U LJ 

Electronic 
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7870 
Beam Power Tube 

CERAMIC-METAL SEALS 
"ONE-PIECE" ELECTRODE DESIGN 
CONDUCTION COOLEE 
COAXIAL-ELECTRODE STRUCTURE 

52.5-WATTS CW INPUT 
27-WATTS CW OUTPUT AT 400 Mc 
15-WATTS CW OUTPUT AT 1200 Mc 

3.2-WATTS CW pUTPUT AT 3000 Mc 

UNIPOTENTIAL CATHODE 

The ry8ryo is the same as the ry8o1 excebt for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)a  6.3 ± 10% volts 
Current at heater volts = 6  3   1 amp 

a Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should De reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short l ife. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Naz. 

Heater Current 1 0.88 1.1 amp 
Direct Interelectrode Capacitances: 
Grid No.l to plate 2 - 0.025 µµf 
Grid No.l to cathode & heater 2 8.5 10.3 µµf 
Plate to cathode d heater 2 - 0.004 µµf 
Grid No.l to grid No  2 2 14 20.6 µµf 
Grid No.2 to plate 2 2.1 2.5 µµf 
Grid No.2 to cathode & heater 2 - 0.18 µµf 

Grid-No.l Voltage  1,3 -1 -10 volts 
Grid-No.l Cutoff Voltage 1,4 - -25 volts 
Grid-No.2 Current  1,3 -3 2 ma 
Positive Grid-No.l Voltage 1 5 0 14 volts 
Transconductance 1 6 7500 - µmhos 

Note 1: With 6.3 volts ac or do on heater. 

Note 2: Measured with special shield adapter. 

Note 3: Witn tic plate voltage of 750 volts, do grid-No.2 voltage of 250 
volts, and do gritl-No.1 voltage atljusted to give a do plate 
current of 35 ma. 

X ote u: With do plate voltage of 750 volts, do grid-No.2 voltage of 
250 volts, and do grid-N o.1 voltage adjustetl to give a do plate 
current of 1 ma. 

Note 5: With Oc plate voltage of 300 volts, do grid-No.2 voltage of 
250 volts, and do grid-xo.1 voltage of -10o volts. Rectangular 
pulses, pulse duration of 4500 to 5000 microseconds and pulse-
repeYition frequency oP 10 to 12 pp s. The positive-pulse grid-
No.1 voltage is adjusted to give a plate current of 300 ma. at 
leading edge of pulse. 

Note b: With do plate voltage of 300 volts, do gritl-N o.2 voltage of 150 
volts, do grid-No.1 voltage adjustetl to give a do plate current 
of 35 ma. 

Ind icates a Change. 

1; ~. 1 RADIO CORPORATION OF AMERICA 
'~N Electron Tube Division Harrison, N.J. 
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8008 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

The 8008 is the same as the 8'72—A excebt for the ,following 
items: 

Mechanical: 

Maximum Overall Length   8-3/4" 
w,Seated Length  7-3/4" ± 1!4" 

~ '"1~eight (Approx.)   6.8 oz 
Base  Large-Metal-Shell Super-Jumbo 4-Pin 

with Bayonet (JETEC No. A4-1 ) 
Basing Designation for BOTTOM VIEW   2P 

Pin 1 -No Connec—
tion 

Pin 2 —Filament, 
Cathode 
Shield 

r 

~~ 

8-56 

`2' 16 MAX+ 

M ECIUM CAP—
JETEC N4 CI-5 

T IB BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

LARGE-METAL-SHELL 
SUPER-JUMBO 

4 -PIN 
BAYONET BASE 
JETEC NY A4-IB 

Pin 3 —Filament 
Pin 4 —No Connec—

tion 
Cap —Anode 

6 
3/4 , 

MAX. 
~ 3~4' 

t /4u

92CM-6299R3 

f Intlicates a chan 

DATA TUBE DIVISION 
RADIO CO RRO RATION OF ARnE RIGA, HARRISON. NEW IE RSEY 





8013-A 
HALF-WAVE VACUUM RECTIFIER 

GENERAL DATA 

Electrical: 

Fi lament, Thoriated Tungsten: 
Ntin. Av. Max. 

Voltage  2 37 2.50 2.63 ac volts 
Current at 2.50 volts 4.7 5.0 5.3 amp 

Mechanical: 

Mounting Position Any, preferably vertical with base down 
Maximum Overall Length  6-1116" 
Seated Length   5-9/32" +_ 5/32" 
Maximum Diameter  2-1/16" 
Weight (Apprax  ) 2  9 oz 
Bulb ST-16 
Cap Skirted Medium with Rolled Edge (JETEC No. C1-19) 
Base  Mediun~Shell Small 4-Pin (JETEC No. A4-9) 

Basing Designation for BOTTOM VIEW  4P 

Pin 1 - Filament © ~ © Pin 4 - Fi lament 

Pim 2 - No Connec- ~ Cap - Plate 
tion 

Pin 3 - No Connec-
tion 

NALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

PEAK PLATE VOLTAGE: 
Forward   40000• max. volts 
Inverse   40000• max. volts 

PLATE CURRENT: 
Peak  150 max. ma 
Average   20 max. ma 
Fault   500 max, ma 

PLATE DISSIPATION   12 maz. watts 

OPERATING CONSIDERATIONS. 

Filament and gCate voltage may be appl ied simultaneously 

to the 8013-A. 

The bulb ofi the 8013-A should be cleaned regularly. Accu-

mulation of dust or other foreign matter on the bulb wi l l 

cause leakage and, as a result, probably tube fai lure. 

%rays are produced during normal operation of the 8013-A. 

These rays can constitute a health hazard unless the tube 

is adequately shielded for X-ray radiation. Although rela-

tively simple shielding should prove adequate, make sure 

it provides the required protection to the operator. 

• This value may be inc re asetl to 55000 volts when the 8013-A is immersed 
in oil. 

f Intlicat es a change. 

SE PT. 1, 1955 
TUBE DIVKION 

RADIO COR NJ[ATION OF AMERICA, NARRISON, NEW JERSEY 
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8013 A 
HALF-WAVE VACUUM RECTIFIER 

AVERAGE PLATE CHARACTERISTIC 

Ep=2.5 VOLTS AC 

N 

A
T

E
 

M
IL

L
IA

M
P

E
 

::E ~' 
200 400 600 B00 1000 1200 

OC PLATE VOLTS 

SKIRTED MEDIUM CAP 
WITH ROLLED EDGE-~ 
JETEC NS!CI - 19 

ST 16 BULB 

MEDIUM-SHELL 
SMALL 4-PIN BASE 
JETEC N°A4-9 

92CM - 6423R3 

SEPT. 1, 1955 

2 %6 MAX. 

MAX. 

5 932 

f  5 32 

TUBE DIVKION 
RA010 CORRO[ATION OF AMERICA, MA[RiSON, NEW JERSEY 

92CM-63447 

CE-63447 

`..s~ 

~a23R3 



i, ~► ~o~o
ao2o 

HALF-WAVE HIGH-VACUUM RECTIFIER 

DATA

Electrical: 

Filament[ Thariated Tungsten: 
Voltage  5 
Current 5  5 —6.5 

Direct Interelectrode Capacitance; 
Anode to Filament. 1. 4 

Tube Voltage Drop 
at 100 ma. 20C 

Mechanical: 

volts 
amp 

volts 

Mounting Position  Vertical, Base Doan 
Overall Length   7-1/2^ f 1~2^ 
Maximum Diameter   2-50~" 
Bulb   T-13 
Cap  Medium 
Base   Medium !,—PinF Beyondt 

RECTIFIER SERVICE 

Maximum Ratings! Absolute Values: 

PEAK INVERSE ANODE VOLTAGE   l,A000 max. volts 
PEAK ANODE CUPRENT   750 max. ma. 
AVERAGE ANODE CURRENT  100 max. ma. 

SURGE —LIMITING DIODE SERVICE 

ra*~"^"^ RatingaF Absolute yaluea: 

FILAiIFI~IT VOLTAGE   5.8 max. volts 
PEAK FOR`r7ARD ANODE VOLTAGE   12500 max. volts 
AVERAGE ANODE DISSIPATION  75 max• TFatta 

Typical Operations 

Filament Voltage 
Peak Forward Anode Voltage 
Minimum Peak Anode Current 

5-5 - - volts 
10000 volts 

2 amp 

MAY 1, 1946 ruse olviseoH TENTATIVE DATA 
1AD10 COlFO[ATION OF AMElIG. NAllISON, NEW )ElSET 
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HALF-WAVE HIGH-VACUUM RECTIFIER 
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600 

400 

200 

0 
9215 X709 

ANODE . MEDIUM 
TERMINAL CAP 

MEDIUM 
4-PIN 

BASE WITH 
BAYONET 

NO CONNECTION 

q FILAMENT TERMINALS 

9X5- 6721 

PLATE CHARACTERISTICS 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
CONDUCTION COOLED UNIPOTENTIAL CATHODE 

For Use in Low-Voltage Mobi le Equip-
ment at Frequencies up to 500 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range (AC or DC)e 12  0 to 15.0 volts 
Current (Approx.) at 13.5 volts 1.3 amp 
Minimum heating time  60 sec 

Mu-Factor, Grid No.2 to Grid No.l 
for plate volts = 250, grid-No.2 
volts = 200, plate amperes = 1  2   11 

Direct Interelectrode Capacitances:b 
Grid No.l to plate  0.13 max. µµf 
Grid No.1 to cathode  16 µµf 
Plate to cathode 0  011 µµf 
Grid No:l to grid No  2   22 µµf 
Grid No.2 to plate  6.5 µµf 
Grid No.2 to cathode  3.2 µµf 
Cathode to heater   3.4 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2.26" 
Seated Length 1  920" t 0.065" 
Diameter 1  426"t 0.010" 

2 oz Weight (Approx  )
Socket Mycalexo No.CP464-2, or equivalent 
Base  Large-Wafer Elevenar 11-Pin with Ring 

(JEDEC,No.Ell-81) 
Terminal Connections (See Dimensional Outline): 

BOTTOM VIEW 

Pin 1-Cathode 
Pin 2-Grid No.2 
Pin 3-Grid No.i 
Pin 4-Cathode 
Pin 5-Heater 
Pin 6-Heater 
Pin 7-Grid No.2 
Pin 8-Grid No.l 
Pin 9-Cathode 
Pin 10-Grid No.2 
Pin 11-Grid No.1 

CAP CYLINDER 
CAP- Pl ate-

Terminal 
Connec-
tion 

CYLINDER - Plate-
Terminal 
Contact 
Surface 

RING° -Grid-No.2 
Terminal 
Contact 
Surface 

Thermal: 

Terminal Temperature (All terminals). 250 max. 
Plate Core Temperature (See 

Dimensional Outline)   250 max. oC 

oC 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 

DATA I 
3-62 
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Cool ing, Conduction: 
The plate-terminal Icyl inde r) must be thermal ly coupled to a 
constant temperature device (heat-sink—sol id or l iquid! to 
l imit the plate terminal to the specified maximum value of 

250° C. The grid No.2, grid No. l, cathode, and heater ter-
minals may also require coupl ing to the heat sink to l imit 
their respective terminal temperature to the specified maxi-
mum value of 250° C. 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having 
a minimum beak-to-average bower ratio of s 

Maximum CCS Ratings, Absolute-Maximum Values: 

Uy to 50o Mc 

DC PLATE VOLTAGE  2200 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT AT PEAK OF ENVELOPE. 450e max. ma 
DC GRID-No.l CURRENT  100 max. ma 
PLATE DISSIPATION   100f max. watts 
GRID-No.2 DISSIPATION   8 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  150 max. volts 
Heater positive with 

respect to cathode  150 max. volts 

Typical CCS Operation with "Two-Tone Modulation": 

At go Mc 

DC Plate Voltage  700 volts 
DC Grid-No.2 Voltage9   250 volts 
DC Grid-No.l Voltage9   -20 volts 
Zero-Signal DC Plate Current  100 ma 
Effective RF Load Resistance  1420 ohms 
DC Plate Current: 

Peak of envelope  205 ma 
Average   150 ma 

DC Grid-No.2 Current: 
Peak of envelope  16 ma 
Average   10 ma 

Average DC Grid-No.l Current  lh ma 
Peak-of-Envelope Driver Power 
Output (Approx.)~   0.3 watt 

Output-Circuit Efficiency (Approx.) 95 ~ 
Distortion Products Level:k 

Third order   30 db 
Fifth order   35 db 

Useful Power Output (Approx.): 
Peak of envelope  80° watts 
Average   40m watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

under any condition: 
With fixed bias   25000 max. ohms 
With fixed bias (In Class-ABI
operation)  100000 max. ohms 

With cathode bias   Not recommended 
Grid-No.2-Circuit Impedance   10000 ohms 
Plate-Circuit Impedance   n 

RF POWER AMPLIFIER S OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: 

Ufl to goo Nc 

DC PLATE VOLTAGE  2200 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRIP-No.l VOLTAGE  -100 max. volts 
DC PLATE CURRENT  300 max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
GRID-No.2 DISSIPATION   8 max. watts 
PLATE DISSIPATION   100f max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  150 max. volts 
Heater positive with 

respect to cathode  150 max. volts 

Typical CCS Operation: 

In grid-drive circuit 
at frequency of 5o i75 47o Nc 

DC Plate Voltage  500 700 500 700 700 volts 
DC Grid-No.2 Voltage. 160 175 200 200 200 volts 
DC Grid-No.l Voltage. -10 -10 -30 -30 -30 volts 
DC Plate Current  300 300 300 300 300 ma 
DC Grid-No.2 Current. 25 25 30 20 10 ma 
DC Grid-No.l Current. 50 50 40 40 20 ma 
Driver Power Output 
(Approx.)P  1.2 1.2 3 3 5 watts 

Useful Power Output: 
Typical   85' 110` 70" 105" 85` watts 
For minimum useful-

power output see 
Characteristics Range 
Values, Test  No.B No.q No.io 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

under any condition: 
With fixed bias   25000 max. ohms 

Grid-No.2-Circuit Impedance   10000 max. ohms 
n Plate-Circuit Impedance  

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 2 
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D Measured with special shield adapter. 

d Mycalex Corporation of qme rica, 125 C1 iPton Boulevard, Cl ifton, 
New Jersey. 

a Because the cathode ~ su of ec led to Dacx Dombardme nt as the frequency 
is Inc re 85ed with resultant increase in tempe rata re, the heater voltage 
should, Por optimum l ife, De reduced Lo a value Such that at the neater 
voltage obtained at minimum supply voltage conditions (all other volt-
ages constant) the tube performance just starts to show same degrada-
tion; e.g., et 470 Mc, heater vo1 t5 = 12.5 (Approx. ). 

d For use at higher frequencies. 
e 

The maximum rati .g fora signal having a minimum peak-to-average power 
ratio less than 2, such as Is obtained in "Single-Tone• operation, is 
300 ma. During snort periods of circuit adjustment under 'Single-Tone" 
conditions, the average plate current may De as high as 450 ma. 

N with maximum signal output used as a reference, and without the use of 
feed DaCx to enhance l inearity. 

~ The value of useful power is measured at load of output circuit. 

n The tube should see an effective plate supply impedance which l imits 
the peak current tnro ugh the tube under surge conditions to 15 amperes. 

p Driver power output includes circuit losses and is the actual power 
measured at the input to t he grid circuit. It will vary depending upon 
the frequency of operation and the circuit used. 

f Maximum plate dissipation is limited Dy the maximum plate core temper-
ature and the cool ing sy stem to maintain tube operation below the spec-
ified maximum plate core temperature. with simple low-cost cool ing 
techniques, maximum plate dissipation may De only about 100 watts; with 
more sophisticated tooting techniques, maximum plate di ssi pat ion may De 
as nigh as 300 watts. 

g Obtained prefe raDly from a separate, well-rag ulatetl source. 
b This value represents the app roximate gritl-No.1 Current obtained due Lo 

initial electron velocities antl contact-potential effects when grid No.1 
is driven to zero volts at maximum signal. 

~ Driver power output represents circuit losses and is the actual power 
measured at input to grid-No.l circuit. The actual power required de-
pends on the operating frequency and the circuit used. The LUDe driv-
ing power is approximately zero watts. 

CHARACTERISTICS RANGE VALUES 

Test No. Note N't n. Max. 

1. Heater Current   1 1.15 1.45 amp 
2. Direct Interelectrode 

Capacitances: 2 
Grid No.l to plate - - 0.13 µµf 
Grid No.1 to cathode - 14.3 17.7 µµf 
Plate to cathode - 0.0065 0.0155 µµf 
Grid No.l to grid No.2 - 19.8 24.2 µµf 

Grid No.2 to plate - 5.7 7.1 µµf 
Grid No.2 to cathode - 2.6 3.6 µµf 
Cathode to heater. - 2.5 4.1 µµf 

3. Grid-No.1 Voltage. 1,3 -8 -19 volts 
4. Reverse Grid-No.1 

Current 1  3 - -25 µa 

5. Grid-No.2 Current. 1,3 -7 +6 ma 
6. Peak Emission 1  4 13 - peak amp 
7. Interelectrode Leakage 

Resistance   5 1 - megohm 
8. Useful Power Output. 1,6 90 - watts 
9. Useful Power Output. 1,7 85 - watts 
10. Useful Power Output. 1,8 75 - watts 
11. Cutoff Grid-No.1 Voltage 1,9 -44 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Nate 1: with 13.5 volts ac or do on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With do plate voltage of )00 volts, do grid-No.2 voltage of 250 
volts, and Oc grid-No.l voltage adjusted to give a do plate cur-
rent of 185 ma. 

Note Y: For conditions with grid No. 1, gritl No. 2, and plate tied LO-
gether; and pulse voltage source connected between plate and 
cathode. Pulse duration is 2.5 microseconds and pulse repeti-
tion frequency is 60 pps. The voltage-pulse ampl itude is 200 
volts peak. After 1 minute at Lhis value, the Current-pulse 
ampl itude will, not be less than the value specified. 

Note 5: Under conditions with LuDe at 20o to 30° C for at least 30 min-
utes without any voltages appl ied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1 
megohm, wilt De 1 mego hm. 

Note 6: In a CW grid-driven, conduction-cooled ampl ifier circuit at 50 
Mc and for conditions: do plate voltage of 700 volts, grid-No.1 
voltage of -10 volts, driver power output of 1.2 watts, and 
grid-No.2 voltage varied to obtain a plate current of 300 ma. 

Note 7: In a CW grid-driven, conduction-cooled ampl ifier circuit at 175 
Mc and for conditions: do plate voltage of 700 volts, grid-No.l 
voltage of -30 volts, tlriver power output of 3 watts, and grid-
No.2 voltage varied to ootain a plate current of 300 ma. 

Note 8: In a Cw grid-driven, conduction-cooled ampl ifier circuit at N70 
Mc and for conditions: do plate voltage of 700 volts, grid-No.1 
voltage of -30 volts, driver power output oP 5 watts, and grid-
No.2 voltage varied to obtain a plate current of 300 ma. 

Note 9; With do plate voltage of 700 volts, do grid-No.2 voltage of 250 
v olt 5, and d[ grid-No.l voltage varied to obtain a plate current 
of 5 ma. 

COOLING CONSIDERATIONS 
The conduction-cool ing system consists, in general, of a 

constant temperature device (heat sink) and suitable heat-flow 
path (coupl ing device) between the heat sink and tube. Pri-

mary consideration of the system should be given to the design 

of a heat-flow path (coupl ing device) with high thermal con-

ductivity. 

Thermal conductivity4 may be calculated from the equation: 

K - 
W 

1T2 - T11 
A  

L 

(I) 

whe re; 

K = thermal conductivity of the material 

W = power transfer in watts 

A = area measured at right angles to the direction of the 
flow of heat in square inches 

T 1, T2 = temperature in degrees Centigrade of planes or surfaces 

under consideration 

L = length of heat path in inches through Coupl ing material 

to produce temperature gradient 

4 Thermal conductivity is defined as the time rate of transfer of heat by 
conduction, through unit thickness, across unit area for unit difference 
of temperature. IL is measured in watts per square inch for a thickness 
of one into and a difference of temperature of to C. 

RADIO CORPORATION OF AMERICA DATA 3 
3-62 Electron Tube Division Harrison, N. 1. 
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For a given system Equation ( I ) must be integrated to con-

sider changes in area (AI dependent on the coupl ing configura-

tion and changes in thermal conductivity IK) dependent on 

various coupl ing materials and interfaces. Equation ( 1 ) may 

now be reduced to the fol lowing: 

Wp 
Kg -

T2 - T1 
(2) 

where; 

Kg = thermal conductance of the system 

Wp = maximum permissible plate dissipation in watts 

Tp = temperature in degrees Centigrade at tube terminal 

Note: This value may never exceed the sbecified maxi-

mum rating for terminal temperature. 

Ti = temperature in degrees Centigrade of heat sink 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



8072 

r T PLATE TERMINAL 
CAP JE DEC No. CI-I 

PLATE CORE—
TEMPERATURE 

MEASUREMENT POINT 

PLATE 
TERMINAL CONTACT 

SURFACE 
(CYLINDER) 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

?~~ ,CERAMIC 
 ~.. STIPPLED 
~~~ ..~ REGION 

NOTE I 

.500" 
MAX. 
DIA.  

687"DIA. 
NOTES 
283 

1.426" x.010" DIA. 
NOTES 283 

.806" 
*.005" 
DIA. 

NOTES 
283 

I 
.700" 
M

I
IN. 

I 1.5 5°
iii +,045" 

1.25" 
MA%. I50° DIA. iMIN. y

Y/ 
.300" 

~r ±.o2o"r

L 080" T 
~` MIN. 

\ BASE 
JEDEC No. Ell-BI 

1,920" 
±.065" 

2.26" 
MAX. 

92CS-11306R1 

NOTE I: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR VOLUMES. 

NOTE 2: THE DIAMETERS OF THE PLATE TERMINAL CONTACT SUR-

FACE, GRID-No.2 TERMINAL CONTACT SURFACE, AND PIN CIRCLE 
TO BE CONCENTRIC WITHIN THE FOLLOWING VALUES OF MAXIMUM 
FULL INDICATOR READING: 
Plate Terminal Contact Surface 
to Grid-No.2 Terminal Contact Surface  0.030" 

Plate Terminal Contact Surface 
to Pin Circle  0.040" 

Grid-No.2 Terminal Contact Surface 
to Pin Circle  0.030" 

NOTE 3: THE FULL INDICATOR READING IS THE MAXIMUM DEVI-
ATION IN RADIAL POSITION OF A SURFACE WHEN THE TUBE IS 
COMPLETELY ROTATED ABOUT THE CENTER OF THE REFERENCE SUR-
FACE. IT IS A MEASURE OF THE TOTAL EFFECT OF RUN-Ol1T 
AND ELLIPTICITY. 

DATA 4 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 3-62 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID—No.2 VOLTS=400 
GRID —No.l VOLTS=ECI 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID-No.2 VOLTS =250 
GRID-No.l VOLTS=ECI 
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TYPICAL PLATE CHARACTERIST CS 
HEATER VOLTS=13.5 
GRID-No.2 VOLTS=150 
GRID-Nal VOLTS•ECI 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID—No.2 VOLTS=400 
GRID—No.l VOLTS=ECI
ICI°----
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TYPICAL CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID-No.2 VOLTS=250 
GRID-No.l VOLTS=ECI 
ICI=----
IC2= 

~~ 

250 

EC =+15 

w e 
a 200 
f 
a 
J 
J 

N 
U 

H 150 
N 
0 
2 

t9 

p 100 

v 
M 

O 
2 

0 50 

0 200 400 
PLATE VOLTS 

+10 

+5 

600 800 

92CM-11291 

`~ 

`/ 

~~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



8072 

TYPICAL CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID-No.2 VOLTS=150 
GRID-No.l VOLTS=ECI
ICI=----
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Beam Power Tube 

i 

n 
FORCED-AIR COOLED 

CERAMIC-METAL SEALS 170 WATTS PEP OUTPUT AT 30 MHz 

COAXIAL-ELECTRODE STRUCTURE 235 WATTS CW OUTPUT AT 470 MHz 
UNIPOTENTIAL CATHODE INTEGRAL RADIATOR 

Fu11 Ratings up to $00 MHz 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage lAC or DC)a  13.5 ± 10% V 
Current at 13.5 volts  1.3 A 
Minimum heating time   60 s 

Mu-Factor, Grid No.2 to Grid No  I   12 
Plate volts = 450, grid No.2 volts 
325, plate A = 1.2 

Direct Interelectrode Capacitancesb
Grid No.1 to plate   0. 13 max pF 
Grid No.l to cathode   I6 pF 
Plate to cathode 0  OI I pF 
Grid No.1 to grid No.2   24 pF~ 
Grid No.2 to plate   6.5 pF 
Grid Nc.2 to cathode   2.6 pF~ 
Cathode to heater  3.4 pF 

MECHANICAL 

Operating Position   Any 
Maximum Overall Length   2.196 in 
Seated Length  1.850 ± 0.065 in 
Greatest Diameter  1.460 ± 0.015 in f 
Weight (Approx.)   3 oz 
Socket   Mycalexo No.CP464-2, or equivalent 
Base  Large-Wafer Elevenar I I-Pin with Ring 

(JEDEC No. El l-81) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1 -Cathode 
Pin 2 -Grid No.2 
Pin 3 -Grid No.1 
Pin 4 -Cathode 
Pin 5 -Heater 
Pin 6 -Heater 
Pin 7 -Grid No.2 
Pin 8 -Grid No.1 
Pin 9 -Cathode 

RING 
RADIATOR Pin 10 -Grid No.2 

Pin 11-Grid No.l 
RAG I ATOR - Plate 

Terminal 
RINGd -Grid-No.2 

Terminal 
Contact 
Surface 

THERMAL 

Terminal Temperature (AI 1 Terminals)   250 °C 
Radiator Core Temperature 

See Dimensional Outline  250 00 
Air Flow 

^ See accompanying Typical Cooling Requirements curve. 

f i~di cafes a change. 

©., RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA I 

10-6E 



8121 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a single F.a ving 
a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 500 Af71z 
DC Plate Voltage   2200 V 
DC Grid-No.2 Voltage   400 V 
DC Grid-No. l Voltage   -100 V 
DC Plate Current at Peak of Envelope 450e mA 
DC Grid-No. l Current   100 mA 
Plate Dissipation 150 W 
Grid-No.2 Dissipation  8 W 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode. 150 V 
Heater positive with respect to cathode. 150 V 

Typical CCS Operation with "Two-Tone Modulation" 

At 30 .NFfz 

DC Plate Voltage   1000 1500 V 
DC Grid-No.2 Voltagef  250 250 V 
DC Grid-No. l Voltagef  -20 -20 V 
Zero-Signal DC Plate Current   100 100 mA 
Effective RF Load Resistance   2270 3800 ,. 
DC Plate Current 

Peak of envelope   210 210 mA 
Average  160 160 mA 

DC Grid-No.2 Current 
Peak of envelope   10 10 mA 
Average  7 7 mA 

Average DC Grid-No. l Current   0.058 0.058 mA 
Peak-of-Envelope Driver Power 
Output {Approx.) 0  3 0.3 W 

Output-Circuit Efficiency,(Approx  )   90 85 
Distortion Products Leve1J 
Third order  35 35 d6 
Fifth order  40 40 dB 

Useful Power Output (Approx.) 
Peak of envelope   I IOk 170k W 
Average  55k 85k W 

Maximum Circuit Yalues 

Grid-No.l-Circuit Resistance Under Any Condition 
With fixed bias  25000 
With fixed bias ( ln Class AB1 operation). 100000 fl 
With cathode bias  Not recommended 

Grid-No.2-Circuit Impedance  10000 
Plate-Circuit Impedance  m 

L~ 

~.. 

oaT.S i RADIO CORPORATION OF AMERICA 
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RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values 

(/p to 500 MHz 

-• DC Plate Voltage  
DC Grid-No.2 Voltage  
DC Grid-No. l Voltage  
DC Plate Current  

,/1 DC Grid-No. l Current  
• Grid-No.2 Input 

Plate Dissipation 
Peak Heater-Cathode Voltage 

1800 V 
400 V 
-100 V 
250 mA 
100 mA 
5 W 

105 W 

Heater negative with respect to cathode 150 V 
Heater positive with re~oect to cathode 150 V 

Typical 

In grid -drive circu 
at frequency of 

CCS Operation 

50 

DC Plate Voltage 700 1000 1500 
DC Grid-No.2 Voltage 175 200 200 
DC Grid-No. l Voltage -10 -30 -30 
DC Plate Current. 300 300 300 
DC Grid-No.2 Current 25 20 20 
DC Grid-No. l Current 50 40 40 
Driver Power Output 
(Approx.)n 1.2 2 2 
Useful Power Output. 120k 175k 275k

9 

4i0 h1Hz 

700 1000 1500 V 
200 200 200 V 
-30 -30 -30 V 
300 300 300 mA 
10 10 5 mA 
30 30 30 mA 

5 5 5 W 
IOOp 165p 235p W 

Maximum Circuit Values 

Grid-No. l-Ciruit Resistance Under Any Condition 
4V~th fixed di :9N 

Grid-No.2-Circuit Impedance 
Plate-Circuit Impedance 

25000 max R 
10000 max !? 
m 

a Because the cecho de i su bj ec cad co back bombardment a the frequency 
sad with r s slcant i rn temperetu re, ch es heater vol cage 

s houldrefor optimum life, be reducedeco a slue such ch ac a the heater 
v oltege bcein ed t m 'mum supply voltage ondi ci ons (all ocher oltages 

e ~ scant) the tube performance j sc cart sr to show some degr ed aczon; 
g. , ac 470 Miz, heater volts = 12.5 (App ro x. ). 

b Measured with special shield adap ce r. 

E Mycalex Corporation of America, 125 Clifton Boulevard, Clifton, NewJersey. 

For u at higher frequencies. 
e 

The maeimu sting for a signal having a 'mum peak-co-average po wir 
cio lessor th en 2, such a is abcained 

mr
"Single-Tone" operatron, 

300 mA. Du ring sho rt periods of c`rcu`c edj us tment n der"Single-Tone°
on di c~ona, the average place cu ran may be ea high as 450 mA. 

f fibcain ed preferably from a separate, well regulated source. 
8 This alu r presents the app ro xi a grid-No.] r c obc ai ned due 

co 'ni ti al electron veloci Gies and can tact-poeen vial effec cs when grid 
No.l is driven co zero volts at m si gn el. 

h Dri r pow utpuc repr nts r it losses and .s the actual pow 
ed atr opal to gri db No. l c ic. The accu al po equ ed 

depends o the operating fre qua cyu nd the crrcuic usedr rThe Dube 
dr 

urns 

pmuer is app roximacely z soawact s. 

se ~ Wi ch m s goal ucpuc used a reference, and without the u of 
f eedb ack r co men Nance linearity. 

k 
This value of useful power is measa red ai load of o c uc circuit. 

~Rnaicates a eha.,ae 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8121 
m The cube should s en effec ci ve place supply 'mpedance which limits 

the peak currene through the cube as der surge condi dons co 15 amperes. 
n Driver poaw r ou cpuc includes c uic losses and 's the accu al power 

d se the input co the gr ild c ui c. It will very depen ding upon 
chest requency of operation end the crr uic used. 

p Measured in a typical coaxial-c avi cy crrcui t. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Min Max 

I. Neater Current 1 1. 15 1.45 A 
2. Direct Interelectrode 

Capacitances 2 
Grid No.l to plate  - - 0.13 pF ~-
Grid No.l to cathode - 14.3 17.7 pF 
Plate to cathode - 0.0065 0.0155 pF 
Grid No.1 to grid No  2 - 20.8 25.2 pF 
Grid No..2 to plate - 5.7 7. 1 pF 
Grid No.2 to cathode - 2.0 3.0 pF 
Cathode to heater- - 2.5 4. 1 pF 

3. Grid-No. l Voltage  1 3 -8 -19 V 
4. Reverse Grid-No. l Current 1,3 - -25 µA 
5. Grid-No.2 Current  1 3 -7 +6 mA 
6. Peak Emission  1 4 13 - peak A 
7. Interelectrode Leakage 

Resistance  5 I Mfg 

Note I: Wi[h 13.5 volts ac or do on heater. 
Note 2: Measured with special shield adapter. 
Note 3: With do plate voltage at 700 volts, do grid-No.2 voltage 
of 250 volts, and do grid-No.l voltage adjusted to give a do 
plate current of 185 mA. 
Note 4: For conditions with grid No. 1, grid No. 2, and plate 
tied together; and pulse voltage source connected between plate 
and cathode. Pulse duration is 2.5 microseconds and pulse 
repetition frequency is 60 p/s. The voltage-pulse amplitude 
is 200 volts peak. Afterl minute at this value, the current-
pulse amplitude will not be less than the value specified. 
Note 5: Under conditions with tube at 20° to 30° C £oral least 
30 minutes without any voltages applied to the tube. The 

minim ran resistance betweenany two electrodes as measured with 
a 200-volt Megger-type ohmmeter having nn rnternal impedance 
of 1 megohm, will be 1 megohm. 

`~-
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DIMENSIONAL OUTLINE 

1.460 1.015 DIA. 
~-- NOTES 293 —~ 

~~ 

RADIATOR 
L 

C

 I 

.250  'I I. ' .050 
MIN.  n r  ~ N• 

FF I 
PLATE TERMINAL  I 
(RADIATOR) ~I 1 

1.25 MAX.--~- '. 
DIA. 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

"t~

CERAMIC 
STIPPLED 
REGION 
NOTEI 

T 
1.850 
1.065 

 t—~ I 
t.0 I 0 y t O60 

  .300 

~l~ 1.150  ='020

MIN. T 
1 080 MIN. 

2.196 
MAX. 

.667 DIA. 
li—NOTES ~I 

293 

1.426 ±.OIO DIA. 
NOTES 293 

DIMENSIONS IN INCHES 

\ BASE 
JEOEC No.E 11-BI 

92CS-11313R3 

Note I: Keep all stippled regions clear: Do not allow contacts 
or circuit components to protrude into these annular volumes. 

Note 2: The diameters of the radiator, grid-No.2 terminal 
contact surface, and pin circle to be concentric within the 
following values of maximum full indicator reading: 

Radiator to Grid-No.2 
Terminal Contact Surface   0.030 inch max 

Radiator to Pin Circle   0.040 inch max 
Grid-No.2 Terminal Contact 

Surface to Pin Circle   0.030 inch max 

Note 3: The ful 1~ indicator reading is the maximum deviation in 
radial position of a surface when the tube is completely rotated 
about the c nter of the eference surface. It rs a measure of 
the total effect of run rout and ellipticity. 

• 

RADIO CORPORATION OF AMERICA 
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TYPICAL COOLING REQUIREMENTS 
AIR FLOW DIRECTED THROUGH 

RADIATOR FROM I-I/2" DIA. 
ORIFICE LOCATED 1-I/2" FROM RADIATOR 

PLATE CORE TEMPERATURE-230 • C. 
WCOMINO-AIR TEMPERATURE-24• C. 
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TYPICAL PLATE CHARACTERISTICS 

""'~ 

HEATER VOLTS=13.5 
GRID—No.2 VOLTS=400 
GRID—No.l VOLTS=ECI 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID—No.2 VOLTS =250 
GRID—No.l VOLTS=ECI

MGM O ~M~M I MO ~MM' .t O ~ ~ ~~M 
~\td  ~~~~~~I~~ a ~~~ 7 ■ ~~ 

~~~~~~i~~ ~~~ ~~ I ■■ ~~~ 
 ~\~~~~'~~RA ~~~~~~~~~~~~~~~ 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID—No.2 VOLTS=150 
GRID—No.l VOLTS=ECI 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID—No.2 VOLTS=400 
GRID—No.l VOLTS=ECI
ICI=----
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TYPICAL CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID-No.2 VOLTS=250 
GRID-No.l VOLTS=ECI
ICI'----

IC2' 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS=13.5 
GRID-No.2 VOLTS=150 
GRID-No.l VOLTS=ECI
ICI=----
IC2= 
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Beam Power Tube 

~~ 

7 

+~ 

FORCED-AIR COOLED INTEGRAL RADIATOR 
CERAMIC-METAL SEALS 380 WATTS PEP OUTPUT AT 30 MHz ABI
COAXIAL ELECTRODE STRUCTURE 570 WATTS PEP OUTPUT AT 30 MHz ABq 
UNIPOTENTIAL CATHODE 300 WATTS CW OUTPUT AT 470 MHz 
For Use as an RF Power Amplifier, Osci Llator, Regulator, Distributed Ampli-

fier or Linear RF Power Amplifier in Mobile or Fized Equipment 

ELECTRICAL 

Heater, for Unipotential Cathode°
Voltage (AC or DC)a 13  5 ± 10% V 
Current at 13.5 volts 1 3 A 
Minimum heating time   60 s 

Mu-Factor, Grid No.2 to Grid No  I   12 
Plate volts = 450, grid-No.2 volts = 325, 
plate amperes = 1.2 

Direct Interelectrode Capacitancesb
Grid No.1 to plate   0.13 max pF 
Grid No.1 to cathode   I6 pF 
Plate to cathode 0  OI I pF 
Grid No.1 to grid No.2   24 pF 
Grid No.2 to plate   7 pF 
Grid No.2 to cathode 2  6 pF 
Cathode to heater 3  4 DF 

MECHANICAL 

Operating Position   Any 
Maximum Overall Length  2  26 in 
Seated Length  1.920 ± 0.065 in 
Diameter   1.625 ± 0.015 in 
Weight (Approx.)   3.5 oz 
Socket   Erie` No. 9802-000 and 9804-000, Johnsond

No. 124-31 1-1 10, Mycalex e No.CP464-2, or equivalent 
Grid No.2 Bypass Capacitor .Erie° No.2943-002, Johnsond 

No.124-121, or equivalent 
Base .Large-Wafer Elevenar l l-Pin with Ring (JEDEC No. El l-81) 

TERMINAL DIAGRAM (Bottom View) 

Pin 1-Cathode 
Pin 2 -Grid No.2 
Pin 3 -Grid No.l 
Pin 4 -Cathode 
Pin 5 -Heater 
Pin 6 -Heater 
Pin 7-GridNo.2 
Pin S-GridNo.l 
Pin 9 -Cathode 
Pin 10-GridNo.2 

CAP H RADIATOR 
RING H P P G2 

Q ©̀~ OIrO O GI 

G2© ̀ �v►~G2 
O mG
K 

Pin 11-Grid No.1 
CAP- Plate 

Terminal 
RADIATOR - Plate 

Terminal 
RING-Grid-No.2 

Terminal 
Contact 
Surface 

(For use at 
higher 

frequencies) 

THERMAL 
Terminal Temperature (All Terminals)   250 max °C 

~/"~ Radiator Core Temperature 
See Dimensional Outline  250 max oC 

Alr FlOW4 iSeE aCCOmpaying Typical Cooling Requirements Curve). 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. ol-a ; 
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LINEAR RF POWER AMPLIFIER r

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-Maximum Values 

DC Plate Voltage 
Uo to 30 MHz   3000f V 
Up to 500 MHz  2200 V 

Up to 500 MHz 

DC Grid-No.2 Voltage   400 V 
DC Grid-No. l Voltage   -100 V 
DC Plate Current at Peak of Envelope  4509 mA 
DC Grid-No.l Current   100 mA 
Plate Dissipation   400 W 
Grid-No.2 Dissipation  8 W 
Peak Heater-Cathode Voltage  ±150 V 

Typical CCS Operation at 30 MHz with "Two-Tone Modulation" 

A81 ABp 

DC Plate Voltage  
DC Grid-No.2 Voltage  
DC Grid-No. l Voltage  
Zero-Signal DC Plate Current  
Effective RF Load Resistance  
DC Plate Current 

Peak of envelope  
Average 

DC Grid-No.2 Current 
Peek of envelope  
Average 

Average DC Grid-No. l Current  
Peak-of-Envelope Driver Power Output (Approx ) 
Output-Circuit Efficiency (Approx  ) 
Distortion Products Level 

Third order 
Fifth order 

Useful Power Output (Approx.) 
Peak of envelope  
Average 

Maximum Circuit Values 

Grid-No.l Circuit Resistance Under Any Condition x
With fixed bias 
With fixed bias ( ln Class-ABg operation) 
With cathode bias  Not recommended 

Grid-No.2-Circuit Impedancem   10000 i~ ~} 
Plate-Circuit Impedancef   n 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephonyr 
Carrie+ conditions qen tube for use with a ma zimum modulation factor of 1 

Maximum CCS Ratings, Absolute-Maximum Values 
Up to 500 M(Iz __. 

V 
V 
V 

2000 2500 V 
400 400 V 
-35 -35 V 
100 1 15 mA 

3050 3500 f7 

335 400 mA 
250 275 mA 

10 6 mA 
7 4 mA 

0.05h 3 mA 
0.3 0.5 W 
90 90 

29~ 28 dB 
32 32 d8 

380 
190 

570 
285 

W 
W ~.~/ 

25000 R 
 100000 R 

DC Plate Voltage  1800 
DC Grid-No.2 Voltage  400 
DC Grid-No. l Voltage  -100 

~nTn I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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DC Plate Current   250 mA 
DC Grid-No. l Current   100 mA 
Grid-No.2 Input  5 W 
Plate Dissipation  280 W 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy' 
and 

RF POWER AMPLIFIER - Class C FM Telephony' 

Maximum CCS Ratings, Absolute-Maximum Values 

Up t u 500 .MHz 
DC Plate Voltage   2200 V 
DC Grid-No.2 Voltage   400 V 
DC Grid-No. l Voltage   -100 V 
DC Plate Current   300 mA 
DC Grid-No. l Current   100 mA 
Grid-No.2 Dissipation  8 W 
Plate Dissipation  400 W 
Peak Heater-Cathode Voltage  X150 V 

Typical CCS Operation 

1500 2000 V 
200 200 V 
-30 -30 V 
300 300 mA 
20 20 mA 
40 30 mA 
2 2 W 

275 375 W 

In grid -drive cucuit nt 470 :1111- 

DC Plate Voltage   700 1000 1500 2000 V 
DC Grid-No.2 Voltage   200 200 200 200 V 
DC Grid-No. l Voltage   -30 -30 -30 -30 V 
DC Plate Current   300 300 300 300 mA 
DC Grid-No.2 Current   10 10 5 5 mA 
DC Grid-No. l Current   30 30 30 30 mA 
Driver Power Output (Approx.). 5 5 5 5 W 
Useful Power Output  100 165 235 300 W 

Maximum Circuit Values 

Grid-No. l Circuit Resistance Under Any Condition 

Grid-No.2-Circuit Impedance 
Plate-Circuit Impedance 

In grid-drive circuit at 50 B1Hz 

DC Plate Voltage  700 1000 
DC Grid-No.2 Voltage  175 200 
DC Grid-No. l Voltage  -10 -30 
DC Plate Current  300 300 
DC Grid-No.2 Current  25 20 
DC Grid-No. l Current  50 40 
Driver Power Output (Approx.). 1.2 2 
Useful Power Output 120 175 

b 9feasu red with special shield od ap to r. 
o Erie Technologi ca] Products, Inc., 645 Felt. 12th Street, Erie, pn. 
d E. F. Johnson Co., 1921 10 ch Ave. S.N. Was er. a, Minn. 
e 1lyc alex Corporation of Ame r;oa, 775 Clifton Uoulevard, Clifton. 
f 
F r operation above 2200 plate olls, the tube hall effecti e 
plate-supply impedance o£ no less than 750 ohms. Ae fault current 

25000 S1 
10000 

n 

a i3ecause the cathode i subj ec tad to back bombardment a the frequency i 
sad with res pant i ase n tenipe ra to re, the. heater Ito ge 

sh oal d, for optimum uli fe, be~redoced tto a value such that ac th ev heater 
o lcage ubta to ed al i i supp Lv voltage rondi [ions (all ocher volt-

ages nstan t) the tube nperform ao ce j st. tarts to show some degradation; 
e.g„ t at 470 11H z, heater volts = 12.5 (npp rox. ) , 

©,, RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8122 
li mi sing r iscor of no less ch an 15 ohms is to be used between - the 
u cpuc filter apa itance ud the ube plate. Th place-supply-outpuc-
filter cap acic an sec s to be no gre acer than 10 µF. 

9 Them imu sting for a ign al having a 'mum p k-co-average pow 
r acioa lessm ch an 2, such as c bcained i 

min
Si ogle eTone" operation, it

300 mA. Goring short periods of c uic d,,ll~u stmenc nder "Single-Tone" 
on dicion s, the average place c rent may be s high as 450 mA. 

h This value rep resen cs the approximate grid-No.l c nt obtained due co 
ni ci al elec Cron velocities end contact-pocen tialueffeccs when grid No.l 
is drr van co zero voles ac max m m ignal. 

l The value of third order di scorcion sp roducc level shown ay be impro ved 
by approxi macely 5 dB by tili zing as un by Fpa ed, n -inductive 20-ohm 

s cor between the each ode and ground; aslighc rncrea se rn drive power 
wi 11 be required. 

k A fault r enc limiting resi c r o£no less than 20 hms is co be us d 
be cween the bias supply oucpu tsf it ter capacitance and the tube grid-No. 1. 
The bi as supply ou cput £r leer capacitance rs to be no greater than 150 µF. 

m A fault c enc limiting r istor of no less than 320 ohms is co be u d 
between chars en oucp c filter cap aci can ce nd the tube sc ee The 

r een supp ly sou cpuc filter cap aci Lance is co be no greater ch ann80 µE'. 

a The cube should s of £ec cive place supply impedance which limi cs 
the peak cu nt therou gh the tube under surge condi dons to 15 amperes. 

The following foo motes apply co the RCA Transmitting Tube Obera Ling 
C onside r¢tions gr ve ac front of this section. 
p See Eiec trical Considerations - Filament or Heater. 
9 See Cooling Considerations - Forced-Air Cooling. 

r See Classes of Service. 

CRARACTERISTICS RANGE VALUES 

Test .No. Note Min Max 

I. Heater Current  I 
2. Direct Interelectrode Capacitances 

Grid No.1 to plate  2 - 0.13 pF 
Grid No.1 to cathode  2 14.3 17.7 pF 
Plate to cathode  2 0.0065 0.0155 pF 
Grid No.1 to grid No  2   2 20.8 25.2 pF 
Grid No.2 to plate  2 5.7 7. 1 pF 
Grid No.2 to cathode  2 2.0 3.0 pF 
Cathode to heater   2 2.5 4. 1 pF 

3. Grid-No. l Voltage   1,3 -8 -19 V 
4. Reverse Grid-No. f Current 1,3 - -25 µA 
5. Grid-No.2 Current 1 3 -7 +6 mA 
6. Peak Emission 1 4 13 - peak A 
7. Interelectrode Leakage Resistance 5 50 - Mf2 
8. Zero Bias Plate Current 1,6 I 1.8 A 

1. 15 1.45 A 

Note I: Wi ch 13.5 volts ac or do on heater. 

Note 2: Measured wi ch special shield ad spear. 

Note 3: Wi ch do place vo lcage ac 700 volts, do grid-No.2 volcag F 250 vol cs, 
and de grid-No.l voltage adjusted co give a do place c rent of 185 mA. 

Note 4: For conditions wi ch grid No. 1, grid No. 2, and place tied Loge the r, nd 
pulse voltages rc c acted be cween plate and cathode. Pal se du ration is 2.5 

ds andupul se rep ticion frequency is 60 p/s. The voltage-pulse ampli-
cudeoisc 200 volts peak. After 1 m nu ce ac this value, the current-pulse ampli-
tude will noe be less ch en the value specified. 

Note 5: Lnder conditions wi ch cube ac 20° co 30° C £orac least 30 m notes wi shout 

any voltag s applied to the cube. The m mum resr sc ante between any icwo electrodes 
red "ch a 200-volt Megger-type ohmmeter having an intern al impedance of 

l smegohm, will be .w less than he .aloe specified. 

Nate 6: With de plate v Ltage of 450 lcs, de grid No.2 voltage f 400 v Lc s, do 

grid No.l v lcage of - 100 volts, grid drive vo tc age co zer With pulse dur aci on 
of 4500 co 5000 µs and pa Lee repeti ci on frequency is 10 to 12 p/s. 

+ Indi cases a change. 
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PLATE TERMINAL 
CAP JEDEC No. CI—I 

RADIATOR CORE 
TEMPERATURE 
MEASUREMENT 

POINT 

PLATE TERMINAL 
(RADIATOR) 

1.25" MAX. 
DIA. 

GRID—No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

~r...t#~ CERAMIC 

~1 STIPPLED 
~~;IZ£~i REGION 

NOTE I 

1.625"±.015° DIA. --~ 
NOTES 283 

~I I I I III 
.667" DIA. 
NOTES 283 

r 1.426°±.010° DIA. —~ 
NOTES 283 

T 
1.920" 

1.065" 

2.26" 
MAX. 

1.5 5" 
±.045" 

.300"—
±.020" 

~ RASE 
JEDEC No. EII-81 

92CS —113O4RI 

NOTE 1: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

MOTE 2: THE DIAMETERS OF THE RADIATOR, GRID—No.2 TERMINAL 

CONTACT SURFACE, AND PIN CIRCLE TO BE CONCENTRIC WITHIN 

THE FOLLOWING VALUES OF MAXIMUM FULL INDICATOR READING: 

Radiator to Grid—No.2 
Terminal Contact Surface  0.030" max. 

Radiator to Pin Circle  0.040" max. 
Grid—No.2 Terminal Contact 

Surface to Pin Circle   0.030" max. 

NOTE 3: THE FULL INDICATOR READd NG IS THE MAXIMUM DEVI—

ATION IN RADIAL POSITION OF A SURFACE WHEN THE TUBE IS 

COMPLETELY ROTATED ABOUT THE CENTER OF THE REFERENCE 

SURFACE. IT IS A MEASURE OF THE TOTAL EFFECT OF RUN—OUT 

AND ELLIPTICITY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL COOLING REQUIREMENTS 
AIR FLOW DIRECTED THROUGH RADIATOR WITH AIR CHIMNEY SK-606 

(EITEL-Mc CULLOUGH INC.), AND SOCKET CD464-2 (MYCALEX CORP. 
OF AMER CA), AND BY-PASS CAPACITOR (E. F. JOHNSON C0.) 

PLATE-CORE TEMPERATURE — 250° C. 
INCOMING-AIR TEMPERATURE -24 ° C. 
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8122 
TYPICAL PLATE CHARACTERISTICS 

For Grid-No.2 Voltage = 400 Volts 
HEATER VOLTS•13.5 
GRID—Na2 VOLTS•400 
GRID—No.l VOLTS•E~I

......................................E...........0 0 
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8122 
TYPICAL CHARACTERISTICS 
For Grid-No.2 Voltage = 400 Volts 

HEATER VOLTS •13.3 
GRID—No.2 VOLTS•400 
GRID—No.l VOLTS•ECI 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

For Grid—No.2 Voltage = 400 Volts 

CI 

~~__. Ef •RATED VOLTS 
11  GRID No. 2 VOLTS 400 
il! ~ PLATE mA • Ib-
iniil  GRID—No.2mA •I~2

S'!~ 
GRID—No. I mA 

•ICI -- 

111 ~! ~1 
11!1 r' ' o  .~ 

t 
n

0 0 
— N M 

GRID No. I VOLTS 

a u~ 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

For Grid-No.2 Voltage = 250 Volts 

Ef •RATED VOLTS 
GRID No. 2 VOLTS • 280 
PLATE mA•Ip 
GRID-Na2mA•I~Z ----
GRID—Na I mA•I~I 
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818 4 
Beam Power Tube 

.-. 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 

2 MEGAWATT MAXIMUM PEAK POWER INPUT UP TO 500 Mc 
MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For use at Frequencies up to 500 Mc 

~~ GENERAL DATA 
Electrical: 
Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathodes 

Tyyical Maximum 
Voltage (AC or DC)  22 23 volts 
Current at heater volts = 22  12.6 amp 
Minimum heating time  5 minutes 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 5000, grid-No.2 
volts = 1400, and plate ma. = 500 25 

Direct Interelectrode Capacitances: 
Grid No.l to plateb   0.3 max. 
Grid No.l to cathode 6 heater   100 
Plate to cathode & heaterb~~ 0  03 max. 
Grid No.l to grid No  2   110 
Grid No.2 to plate  24 
Grid No.2 to cathode & heater° 1  5 max. 

Mechanical: 

pf 
pf 
pf 
pf 
pf 
pf 

Operating Position  Any 
Maximum Overall Length  7.24" 
Maximum Diameter  5.56" 
Weight (Approx  )  8.5 lbs 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outltne): 

GI -Grid-No-i- H,K-Heater- & 
Terminal Cathode-
Contact ~ Terminal 
Surface Contact 

G2 -Grid-No.2- Surface 
Terminal P - Plate-
Contact cps ~~~ Terminal 
Surface Contact 

H -Heater- ~ Surface 
Terminal 
Contact 
Surface 

Thermal: 

Air Flow: 

Through radiator—Adequate air flow to l imit the plate-core 

temperature to 250° C should be del ivered by a blower 
through the radiator before and during the appl ication of 
heater, plate, grid-No.2, and grid-No. l voltages. Typical 

H,K 

RADIO CORPORATION OF AMERICA 
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8184 
values of air flow directed through the radiator versus 

plate dissipation are shown in accompanying Tyyical-Cooling-

Requirements curve. 

To Plate, Grid-No.2, Grid-No.l, Cathode, and Neater Terminals— ~/' 
A sufficient quantity of air should be al lowed to flow past 

each of these terminals to prevent their temperature from 

exceeding the specified maximum value of 250o C. 

Plate Dower, grid-No.2 power, heater power, and the forced-air 
flow may be removed simultaneously. 

Terminal Temperatured (Plate, grid No.2, 
grid No. 1, cathode, and heater)  250 max. °C „~. 

Plate Core Temperatured   250 max. °C 

PULSED RF AMPLIFIER 
Maximum CCSe Ratings, Absolute-Naximum Values: 

For maximum "on" timef of to microseconds in any 

2 000-microsecond interval and frequencies uy to goo Nc 

PEAK POSITIVE PULSE PLATE VOLTAGEg. 25000 max. volts 
DC PLATE VOLTAGEg   15000 max. volts 
POSITIVE-PULSE GRID-No.2 VOLTAGE: 

Peak  2500 max. volts 
DC  2500 max. volts 

NEGATIVE-PULSE GRID-No.l VOLTAGE: 
Peak  500 max. volts 
DC  500 max. volts 

DC-PULSE PLATE CURRENT  80 max. amps 
DC PLATE CURRENT  0.5 max. amp 
GRID-No.2 INPUT (Average)   150 max. watts 
GRID-No.l INPUT (Average)   100 max. watts 
PLATE DISSIPATION (Average)   10000 max. watts 

Maximum Circuit Values: 

Grid-No.l~ircuit Resistance 
under any condition   2000 max. ohms 

a 
See Operating Considerations. 

b with external flat etel snieltl e• tliameter having c nter note tt• 
Oi ameter. Shi eltl is located in D18ne of the gri 0-N o.2 terminal, DerDen-
tliCular to [ne tube axis, and is connected to grid ao.2 and ground. 

d 
wi to external flat metal sni eltl s` tliameter having center hole 3-3/s• 
diameter. Shi eltl is located in Dlane of the grid-No.1 terminal, peroen-
dlcUlaf t0 Lhe LUDe dx13, and la COnnec fed to grltl N0.1 antl ground. 

d 
See Oye rating~Cons iderattions and also Diwensi oral Osst line for CemDerature-
measurement pOlnLs. 

Continuous Commercial Service. 

f "On" titre is defined as the sum of the tlu rata ohs of all the Individual 
Dulles which occur during the Interval. kn increase in ac plate 
current during the Dulse may be permissible at shorter •on• times, 
and a decrease is usually requiretl at longer •on• times. Pssise 
duration is tlePined as the tlme int ervel between [ne two Ooints On the 
Du15e at wni ch the inStan tan e0u5 value 1570 par cent of the peak Ve lu e. 
Peak value is tlef in eo as Lne maximum value oT a smooth curve through 
the average of the fluctuations over the too Dortion oT the pulse. 
Duty factor is defined as the ratio of "on• time to total elapsetl time 
in any interval. 

pressurization may be required when the tube is used at nigh altitudes 
and plate voltages near the maximum rating to Drevent flash-over at the 
to De seals. 

9 

~.. 

V 
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CHARACTERISTICS RANGE VALUES 

.I 

r 1j 

Heater Current 
Direct Interelectrode Capacitances: 

Note 

1 

Nin. 

11.7 

Nax. 

13.5 amp 

Grid Np.l to plate 2 - 0.3 pf 
Grid No.l to cathode & heater 91 113 pf 
Plate to cathode & heater  2 3 - 0.03 pf 
Grid No.l to grid No  2 99 121 pf 
Grid No.2 to plate 21 26 pf 
Grid No.2 to cathode ~ heater 3 - 1.5 pf 

Grid-No.1 Voltage  1 4 -27 -61 volts 
Grid-No.l Cutoff Voltage 1 5 - -95 volts 

Note 1: Ni th 22 volts ac or tic on heater. 
Note 2: Wi to external flat metal shieltl e" Oiamet er having center hole 

N" tllam eter. Shieltl Is locatetl in plane of the gritl-No.2 
terminal, perDentll cular tp the [uDe axis, ano is connectetl to 
gritl No.2 antl grouno. 

Note 3: Ni th external flat metal shieltl 9' tli amet er having center hole 
3-3~8" Diameter. shieltl is locatetl in Dlane of the gritl-No.1 
L erminal, per0 entll CUlaf LO the IUDe axis, ano IS connectetl t0 
grio No.1 ano group a. 

Note 4: Ni th tic Dlate voltage oP 5000 volts, Oc grltl-N o.2 voltage of 1500 
volts, ano ac grl0-N o.l voltage aoj ustetl to give a plate current 
of 500 ma. 

Note 5: Ni th tic plate vol logge of 5000 volts, tic ggritl-No.2 voltage of 1500 
volts, ano do grio-No.1 voltage aoj ust ed to give a plate current 
of 20 ma. 

OPERATING CONSIDERATIONS 
Heater 

The heater of the 8184 should be operated at constant 
voltage rather than constant current. The rated heater 
voltage of 22 volts should be appl ied for 5 minutes to al low 
the cathode to reach normal operating temperature before 
voltages are appl ied tothe other electrodes. Good regulation 
of the heater voltage is in general economical ly advantageous 
from the viewpoint of tube l ife; in no case should the voltage 
fluctuations be more than 5S. 

Temperature 

The maximum terminal temperature of 250° C is a tube rating 
and is to be observed in the same manner as other ratings. 
The temperature may be measured with temperature-sensitive 
paint, such as Tempi laq. The latter is made in the form of 
l iquid and stick by the Tempi l Corporation, 132 West 22nd 
Street, New Vo rk I I, N.Y. 

Standby Operation 

During long or frequent standby periods, the 8184 may be 
operated at decreased heater voltage to conserve l ife. It is 
recommended that the heater voltage be reduced to 80% of normal 

during standby periods up to 2 hours. For longer periods, 
the heater voltage should be turned off. 

RADIO CORPORATION OF AMERICA 
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Precautions 

The maximum-rated date and grid-No.2 voltages of this tube 

are extremely dangerous. Great care should be taken during 

the adjustment of circuits. The tube and its associated 
apparatus, especial ly al l 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 can not 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 suppl ies when any gate or door on the protective 
housing is opened, and should prevent the closing of the 
primary circuit unti l the door is again locked. 

RADIATOR 

PLATE TERMNAL 
CONTACT SURFACE 
4.184 t .021 DIA. 

NOTE I 

GRID-No.2 TERMI 
CONTACT SURFACE 
3.900 4 .015 DIA. 

NOTEI 

GRID-No.l TERMINAL 
CONTACT SURFACE 
3.300 } .015 DIA. 

NOTES 192 

CATHODE-HEATER 
TERMINAL CONTACT 

SURFACE 
2.700 } A20 DIA. 

NOTES 19 2 

5.53 4.03 DIA. 
NOTE I 

.24 MIN. 
NOTE 2 

L975 } .010 DIA. 
NOTES 194 

2.095 } .015 Dly. 
NOTES I, 2 d 4 

D STIPPLED REGION 
NOTE 3 

~ CERAMIC INSULATOR 
• TERMINAL TEMPERATURE 

MEASUREMENT POMT 

PLATE CORE TEMPERATURE 
—MEASUREMENT POINT 

2.19 
3.02 

6.25 
MAX. 

NOTE 12 ~ I MAX. 

i~ 2.418 
i02 

1.935 
}A20 

.265 MIN. 

~i
—T 

.330 } .030 .650 } .038 
NOTE 2 

NOTE 2 

HEATER TERMINAL .990 * •030—
CONTACT SURFACES NUTE 2 

ALL DIMENSIONS IN INCHES 

NOTE I : SEE SKETCH GI FOR THE MAXIMUM DIAMETRICAL SPACE 

REQUIRED BY THE 8184 BASED UPON THE DIAMETER AND ECCENTRI— 

CITY OF RADIATOR BAND AND OF EACH~RING TERMINAL. 

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, HEATER-CATHODE, AND 
GRID-No. l TERMINALS EXTENDS FROM THE EDGE OF ITS TERMINAL 
TO THE PLANE COINCIDENT WITH THE EDGE OF THE ADJACENT 
LARGER TERMINAL. 

RADIO CORPORATION OF AMERICA 
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8184 
NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR, DO NOT ALLOW 
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR REGIONS. 

NOTE 4: THE HEATER TERMINAL IS DIMENSIONED FOR INSIDE 
DIAMETER AND OUTSIDE DIAMETER TO PROVIDE A CHOICE OF 
CONTACT MOUNTING; THE DIMENSIONS SHALL NOT BE CONSIDERED 
CONCURRENTLY. 

SKETCH GI 

OPENING FOR: 

RADIATOR 
5.625 

r" 

ALL DIMENSIONS 
IN INCHES 

PLATE TERMINAL 
4.263 

GRID—No.2 TERMINAL 
3.985 

GRID—No.l TERMINAL 
~— 3.335 

\. 
HEATER—CATHODE TERMINAL 

2.730 

\~ 

HEATER TERMINAL 
(INNER) 
1.935 

HEATER TERMINAL 
(OUTER) 

2.130 

\\ 

92CM-11869 
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SUGGESTED MOUNTING ARRANGEMENT 
6 LAYOUT OF ASSOCIATED CONTACTS 

r----~ 
/ 1 

----~i'a~r~.z.,.~— =—~i=Z----T 

 ,J 

NOTES 183 

NOTES I B 3 

~__ 

060 

NOTES 2 B 3 

4.589 DIA. 

1.630 
4.327 DIA. 

~~~~~~ 

__ ~. y~ 5 .aeo 

1.739 DIA. 

2.932 DIA. 

3.537 DIA. 

ALL DIMENSIONS 
IN INCHES 

92GM-iiB66 ~~ 

NOTE I: FINGER STOCK N0.97-310. 

NOTE 2: FINGER STOCK N0.97-139. 

NOTE 3: SPECIFIED FINGER STOCK IS MADE BY INSTRUMENT 
SPEC IAIITIES COMPANY, LITTLE FAILS, NEW JERSEY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



8184 

TYPICAL COOLING REQUIREMENTS 
AIR FLOW THROUGH 

Ŷ..ŶŶŶ APPROX. 
RADIATOR IN EITHER  
AXIAL DIRECTION. 

MAXIMUM PLATE CORE  

 CURVE FLIOW 
CFM 

ACROSS RADIA~OR 
INCHES OF WATER 

TEMPERATURE°250°C   A 92 0.8 
B I56 2 
C 200 3.2 

E 267 5 6 

0 

ii 
~t 
■ 

EXAMPLE~MAXIMUM TEMPERATURE RISE (205° CJ 
WHEN INCOMING—AIR TEMPERATURE IS 45° C—
(250° C-45° C). 
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 d 
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2 4 6 
PLATE DISSIPATION-KILOWATTS 

8 10 

92CM-I 1661 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 4 
I-63 



8184 

TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS =22 
GRID—No.2 VOLTS=1500 
GRID—No.l VOLTS =EOI

0 0 0 0 0 
~ N N 

in O 

PLATE AMPERES 

0 

92CM-11862 
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TYPICAL CHARACTERISTICS 
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8203 

Power Triode 

NUVISTOR TYPE 
ALL-CERAMIC-AND-METAL CONSTRUCTION 

For Class C RF Power Amplifier and Oscillator Service, DC 
Pulse-Ampl ifier and Frequency-Multipl ier Tube Appl ications, 
Including Use in Equipment in which Abil ity to Withstand 
Severe Mechanical Shock and Vibration, Compactness, and Excep-
tional Uniformity of Characteristics are Primary Requirements. 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  6.3 ± 0.6 volts 
Current at 6.3 volts  0.160 amp 
Peak heater-cathode voltage 
(CCSa or ICASb conditions): 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Direct Interelectrode Capacitances (Approx ): 
Grid to plate   2.2 pf 
Input: G to (K, S, H)   4.2 pf 
Output: P to (K  S H)   1.6 pf 
Cathode to plate O  26 pf 
Heater to cathode   L 5 pf 

Mechanical: 

Operating Position Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length O  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Weight (Approx  )  1.9 grams 
Envelope  Metal Shell MT4 
Socket See Socket & Connector Information jor RCA 

Nuvistor Tubes at front of this Section 
Base. Medium Ceramic-'Wafer Twelvar 5-Pin (JEDEC No.E5-65) 

Basing Designation for BOTTOM VIEW  12A0 

Pin 1` -Do Not Use 
Pin 2 -Plate 
P i n 3` - Do Not Use 
Pin 4 -Grid 
Pi n 5` - Do Not Use 
Pin 6` -Da Not Use 
Pin 7~ - Do Not Use 
Pin 8 -Cathode 
Pin 9` -Do Not Use 
Pin 10 -Heater 
Pin 11 -Omitted 
Pin 12 -Heater G 

INDEX=LARGE LUG 
•=SHORT PIN; IC —DO NOT USE 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8203 
Characteristics, Class A~ Amplifier: 

DC Plate Supply Voltage  75 150 volts 
Grid Supply Voltage  0 0 volts 
Cathode Resistor   100 560 ohms 
Ampl ification Factor   35 30 
Plate Resistance (Approx.)   2700 5000 ohms 
Transconductance   13000 6000 lmhos 
Plate Current  11.5 7 ma 
Grid Voltage (Approx.) for plate µa = 10. -6.5 -15 volts 

RF POWER AMPLIFIER 3 OSCILLATOR —Class C Telegraphyd 

and 

RF POWER AMPLIFIER — Class C FM Telephony 

MaXimUm Ratings, Absolute—Maximum Values: 

For.oyeration at }requencies ub to ego Mc 

CCS ICAS 
DC Plate Supply Voltage 400e max. 400° max. volts 
DC Plate Voltage  250e max. 300e max. volts 
DC Grid Voltage: 

Negative-bias value 100 max. 100 max. volts 
Positive-bias value 0 max. 0 max. volts 

Peak-Positive Grid Voltage 5 max. 5 m&x. volts 
DC Cathode Current  25 max. 30 max. ma 
DC Grid Current 5 max. 6 max. ma 
Plate Dissipation 1 5 max. 1.8 max. watts 

Typical CCS Operation: 

As r} rhaweramisli}ier in cathode-drive circuit at i6o Mc 

DC Plate-to-Grid Voltage   155 volts 
DC Cathode-to-Grid Voltage   14 volts 

From a.grid resistor of  2700 ohms 
DC Cathode Current   21 ma 
DC Grid Current  5 ma 
Driver Power Output (Approx  )   0.4 watt 
Useful Power Output (Approx  ) 1  55f watts 

As r} oscillator at i6o Mc 

DC Plate Voltage   100 volts 
DC Grid Voltage  -3.4 volts 

From a grid resistor of  1500 ohms 
DC Cathode Current   18 ma 
DC Grid Current  2.5 ma 
Useful Power Output (Approx  )   0.8f watt 

Maximum Circuit Values: 

Grid-Circuit Resistance (CCS or ICAS conditions):9
For fixed-bias or cathode-bias operation. 50000 max. ohms 

RADIO CORPORATION OF AMERICA 
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FREQUENCY MULTIPLIER 

Maximum Ratings, Absolute-Xaximum Values: 

For operattion at frequencies u¢ to ego Mc 

CCS ICAS 

DC Plate Supply Voltage  400e max. 400e max. volts 
DC Plate Vcltage   250e max. 250e max. volts 
DC Grid Voltage: 

Negative-bias value  200 max. 200 max. volts 
Positive-bias value  0 max. 0 max. volts 

Peak-Positive Grid Voltage 5 max. 5 max, volts 
DC Cathode Current   20 max. 24 max. ma 
DC Grid Current  3 max. 4 max. ma 
Plate Dissipation  1.3 max. 1.5 max. watts 

Typical CCS Operation: 

As a doubler from 8d to i6o Mc 

DC Plate Voltage   125 volts 
DC Grid Voltage  -70 volts 
From a grid resistor of  18000 ohms 

DC Cathode Current   22 ma 
DC Grid Current  4 ma 
Driver Power Output (Approx  ) 0  25 watt 
Useful Power Output (Approx  ) 0  85f watt 

Maximum Circuit Values: 

Grid-Circuit Resistance (CCS or ICAS conditions):9
For fixed bias or cathode-bias operation 50000 max. ohms 

DC PULSE AMPLIFIER 

Maximum Ratings, Absolute-Maximum Values: 

Peak Positive-Pulse Plate Voltage  500e max. volts 
DC Plate Voltage   250e max. volts 
DC Grid Voltage: 

Negative-bias value  100 max. volts 
Positive-bias value  0 max, volts 

Peak Positive Grid Voltage   5 max. volts 
DC Grid Current  5 max. ma 
DC Cathode Current   18 max. ma 
Peak Cathode Current: 
for duty factors up to 1 per cent. 250 max. ma 
For duty factors between 1 and 50 

per cent   See Pulse Rating Chart 
Plate Dissipation  ~ 1 max. watt 

Maximum Circuit Values: 

Grid-Circuit Resistance:9
For fixed-bias operation   0.5 max. megohm 
For cathode-bias operation   1 max. megohm 

a Continuous Commercial Service. 
b Intermittent Commercial and Amateur Service. No operating or "ON" period 

exceeds 5 minutes and every "ON" period is followed by an "oFF" or stand—by 
perlod of the same or greater duration. 

d o s 1,3.5.6,], and 9 are of a length such that their entls do not touch 
the socket insertion plane. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 

DATA 2 
8-64 



8203 
d 

Key-down conditions per tube without ampl itude modulation. Modulation, 
essent ially negative, may be used if the posit ive peak of the audio-
frequency env el ope does not exceed 115 percent of the carrier conditions. 

e Under no circumstances should this absolute-maximum value be exceeded. 
For high-altitude operation the maximum permissible plate supply voltage 
and plate voltage for the 8203 are dependent on atmospheric pressure. 
See accompanying graph of Low-Pressure Voltage-Breakdown Characteristics 
of Navistar Triode Base. 

f Measured at load of output circuit. 

9 For operat ion at metal-Shell temperature of 150° C. For operation at 
other metal-shell temperatures, see accompanying Cr id-Ci rcuit Resis tance 
Rating Chart. Metal-shell temperatures are measured in Zone "A" as 
shown on accompanyiny Dimensional Outline. 

CHARACTERISTICS RANGE VALUES 
FOR EQUIPMENT DESIGN 

V 

Heater Current 
Direct Interelectrode 

Capacitances: 
Grid to plate  
Input: G to (K,S,H)  
Output: P to (K,S,H) 
Cathode to plate 
Heater to cathode  

;Vote 

1 

2 
2 
2 
2 
2 

Min. 
0.150 

1.8 
3.8 
1.4 

0.20 
1.2 

Max. 
0.170 

2.6 
4.6 
1.8 

0.32 
1.8 

amp 

pf 
pf 
pf 
pf 
pf 

Plate Current (1)  1,3 5.0 9.5 ma 
Plate Current (2)  1,4 - 50 µa 
Transconductance 1,3 4000 8000 µmhos 
Reverse Grid Current 1,5 - 0.1 µa 
AC Emission  6,7 10 - ma 
Ampl ification Factor 1,3 20 40 
Heater-Cathode Leakage 

Current: 
Heater negative with 

respect to cathode 1,8 - 5 µa 
Heater positive with 

respect to cathode 1,8 - 5 µa 
Leakage Resistance: 

Between grid and al l 
other electrodes 
tied together  1,9 1000 - megohms ""' 

Between plate and all 
other electrodes 
tied together  1,10 1000 - megohms 

Useful Power Output  1,11 0.9 watt 
Peak Cathode Emission 

Current (Pulsed)  1,12 250 - ma 

Note 1: with ac or do heater volts = E.3. 

Note 2: Measured in accordance with EIA Standard RS-191-A. 

Note 3: With do plate supply volts = 150, do grid supply volts = 0, 
o aenode scar (o nms) = s5o, mat noae-oypass capacitor (u.f) _ 
i 000, andemet al shell connected to ground. 

Note u: With do plate volts = 150, do grid volts = -15, and metal shell 
connected to ground. 

Note 5: With do plate supply volts = 100, do g id supply volts = 1. 7, 
grid-circuit resistance (megohm) < 1 It he internal resistance f 
the current meter used for this measurement), and metal shell 
connected to ground. 

V 
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Note 6: With ac or do heater volts = 5.5. 

Note 7: With do plate supply volts = 50, do aria supply volts = —5. 7, 
60—cps grid—signal volts (rms) = 7.5, do resistance of transformer 
secondary winding in grid circuit G 2 ohms, grid-voltage-supply 
by pass capacitor (/ef)=1000, and met al shell connect ed to gro und. 
AC emission is measured as the do component of plate current at 
these ce ndit ions. 

Note B: With do heater—cathode volts = 100. 

Note 9: With grid Soo volts negative with respect to all other electrodes 
tied together, and metal shell connected to ground. 

Note 10: With plate 300 volts negative with respect to all other electrodes 
tied together, and metal shell connected to ground. 

Note S1: Measured at load in 250—Mc rf ampl ifier circuit with do plate 
- supply volts = 150 grid resistor (ohms) = 4700, driver power 

output ~,mi ll iwatts~ = 350, and plate mi ll iamperes = 20. 

Note 12: With do plate supply volts = 250 and do grid supply volts = —20. 
the grid is driven with pulse voltage, as follows: peak volts 
d et w.een grid and negative end of cathode resistor = 5, pulse 
r eDet ition rate = 1000, pulse duration = 10 µs, pulse rise time 
< 1 µs, and time of fall < 1 N.s. Pe ak cat hode current is measured 
with a high impedance oscilloscope or equivalent device connected 
across a 1-ohm cathode resistor. 

SPECIAL TESTS 

Shock: 

Peak Impact Acceleration  1000 g 

This test is performed on a sample lot of tubes to deter-

mine the abi l ity of the tube to withstand the specified Peak 

Impact Acceleration. Tubes are held rigid in each of four 

positions IXI, X2, Y l, and Y2 1 in a Navy ~Ty pe, High-Impact 

(Flyweight) Shock Machine, and, with tube electrode voltages 
appl ied, are subjected to 20 blows 15 in each position) at the 

specified Peak Impact Acceleration. 

At the end of this test, tubes are criticized for Shorts 
and Continuity, Change in Transcond uctance, Reve rse Grid Current, 
Heater-Cathode Leakage Current, and Variable-Frequency 
Vibration. 

Variable-Frequency Vibration: 

This test is performed on a sample lot of tubes operated 
under the conditions specified in CHARACTERISTICS RANGE VALUES 
for Transcond uctance, with the addition of aplate-load resistor 
of 2000 ohms. During operation, tube is vibrated in the XI 

position through the frequency range of 3000 to 15000 cycles 
per second with a constant vibrational acceleration of Ig. 
During the test, tube must not show an rms output voltage across 
the plate-load resistor in excess of: 

25 mi l l ivolts over the frequency range of 3000 to 6000 cps 
500 mi l l ivolts overthe frequency range of 6000 to 15000 cps 

Post-Impact and Post-Sweep-Frequency Fatigue Vibration l imits: 

35 mi l l ivolts over the frequency range of 3000 to 6000 cps 
700 mi l l ivolts oearthe frequency range of 6000 to 15000 cps 

'\ 
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Sweep-Frequency Fatigue Vibraticn: 
This test is performed on a sample lot of tubes with only 

heater voltage of 6.3 volts appl ied. During operation, the 

tube is rigidly mounted and is vibrated through the frequency 

range of 5 to 500 cps and back to 5 cps. One such vibration 

sweep cycle takes approximately 15 minutes. The tubes are 

vibrated for a period of 3 hours along each of 3 mutual ly 
perpendicular axes for a total of 9 hours. The longitudinal 

axis of the tube is coincident with one of the 3 axes. The 

vibrations are appl ied as fol lows: 

a From 5 to 50 cps with a constant peak—to—peak displace—
ment of 0.080 inch. 

b From 50 to 500 cps with a constant acceleration of 10 g. 
c From 500 to 50 cps and then to 5 cps fol lows the proce—
dure shown in a and b, but in reverse. 

At the end of this test, tubes are criticized for Shorts 
and Continuity, Change in Transcond uct ante, Reverse Grid 
Current, Heater— Cathode Leakage Current, and Vibration—Fre—

quency—Vibration. 

Low-Pressure Voltage Breakdown: 

This test is performed on a sample lot of tubes to deter—

mine the abi l ity of the tube to withstand high—altitude I low—air—

pressure) conditions. Tubes are operated with 250 rms volts 
appl ied between the plate and al l other electrodes and metal 
shel l connected together. The tubes must not break down or 
show evidence of corona when subjected to air pressure equiv—
alent to an altitude of 100,000 feet 18.0 t 0.5 mm Hg I: 

Shortg and Continuity: 
This test is pe rf Armed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thy rat ron—Type 

Shorts Test described in MIL—E—ID,Amendment 2, Paragraph 4.7.7, 

except that tapping is done by hand with a soft rubber tapper 

(Specifications for this tapper wi l l be suppl ied on request). 

The areas of acceptance and rejection for this test are shown 

in the accompanying graph, Shnrts=Test Acceptance Limits. 
Tubes are criticized for permanent or tempo ra ry shorts and open 

circuits. 

Intermittent Conduction Life (1000 hours): 
This test is performed on a sample lot of tubes from each 

production run to assure the high qual ity of individual tubes 

and to prevent epidemic fai lures due to excessive changes in 

tube characteristics. Tubes are operated with heater voltage 

of 6.3 volts cycled 1 10 minutes on and 10 minutes off, and 

plate dissipation= 1.5 watts (app ro x. 1, at ashel l temperature 

of 150° C. 

Tubes are criticized at 2 hours, 20 hours, and 100 hours 

for mope rativesh and Transcond uct ante, and at 500 hours and 

1000 hours for mope rat ivesh and Useful Power Output at 250 Mc. 
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Oscillator life (1000 hours): 

This test isperformed on a sample lot of tubes to assure 

satisfactory operation of the tube as a 250—Mc osci l lator. Tubes 

are operated with heater volts = 6.3 and plate dissipation = 

1.4 watts. 

Tubes are criticized at 500 and 1000 hours for Inoper—

ativesh and Useful Power Output at 250 Mc. 

Grid Pulse Life (1000 hours): 

This test is performed on a sample lot of tubes from 

each production lot. Tubes are operated with heater voltage 

of 6.3 volts cycled 1 10 minutes on and 10 minutes off, do plate 
supply volts = 300, do grid supply volts = —20, grid resistor 

(ohms) = 47, and plate—load resistor (ohms) = 330. The grid 

is driven with pulse voltage, as fol lows: peak grid—to—cathode 
volts = 5, pulse repetition rate = 1000, pulse duration =10µs, 

pulse rise time < I µs, and time of fal l < 2 µs. 

Tubes are tested at 500 hours and 1000 hours for Inoper—

ativesh and Peak Cathode Emission Current IPulsed). 

h An inoperative is defined as a tube having a discontinuity, permanent 
short, or air leak. 

SHORTS-TEST ACCEPTANCE LIMITS 
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~.aoo MAx. DIA.~ 
 ~ ~ 

.800 
MAX. 

MT4 
METAL 
SHELL 

.625 
MAX. 

~— 

ZON 
(NOTE 2) 

.190 

I~—.435 MAX. DIA.~ \BASE 
(NOTE I) JEOEC No.ES-65 

DIMENSIONS IN INCHES 92cs-12oza 

BOTTOM VIEW 
Showing Arrangement of All I I Base Pins 

CERAMIC 
WAFER 

LARGE, 
LUG 

•°SHORT PIN 

SMALL 
LUG 

92CS-12162 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

CATHODE 

LARGE 
LUG 

GRID 

/ HEATER 

/ PLATE 

SMALL 
LUG 

HEATER 

92CS-12055 

Note I: Maxlmur~ outside diameter of 0.440" is permitted 

along 0. 190" lug length. 

Note 2: Metal-snel l temperature should be measured in 

zone "A". 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
Et = 6.3 VOLTS 

n 
~  ̀
m 1  

1 _ 

nn

ww_~ 

~i~ ~~n  ~ n►ni n~~ wn~~~s~w~ w~w(w~~luw.~nuw 

 ~'  ~ s . ~ 

O 
n 

W 

w. ~, ~  :,nwnu~nw~n+~~uw ~ :. 

~;, 

-r 
R $ 

i  

irr

r 

m ~ a ~ 

PLATE (2 b1 OR GRID (ICJ MILLIAMPERES 

a 

~~ 
J 
0 

W 

Q 

a 

0 

0 

920M-12506 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



8203 

~~ 

AVERAGE CHARACTERISTICS 

Ef=6.3 VOLTS 
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LOW-PRESSURE VOLTAGE-BREAKDOWN 

CHARACTERISTICS OF NUVISTOR TRIODE BASE 
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GRID-CIRCUIT-RESISTANCE RATING CHART 
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Beam Power Tube 

FORCED-AIR COOLED 
INTEGRAL RADIA70R 
MATRIX-TYPE CATHODE 

CERMOLOX~ 
HIGH GAIN-BANDWIDTH PRODUCTS 

340 WATTS CW POWER OUTPUT AT 400 Mc 
105 WATTS CW POWER OUTPUT AT 1215 Mc 

For Compact Aircraft, Mobi le, and Stationary 
Equipment Appl ications in the UHF Frequency Range 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 
Voltage (AC or CC)8   6.3 volts 
Current at heater volts = 6.3 3.2 amp 
Minimum heating time  60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 
volts = 250, and plate ma. = 100. 18 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.065 max. pf 
Grid No.1 to cathode & heater 15 pf 
Plate to cathode & heater   0.019 max. pf 
Grid No.1 to grid No  2   20 pf 
Grid No.2 to plate  3.2 pf 
Grid No.2 to cathode & heater 1.30 max. pf 

Mechanical: 

Operating Position  Any 
Overall Length  2.620" ± 0.090" 
Greatest Diameter (See Dimensional Outline) 1.625" t 0.015" 
Weight (Approx  )  4 oz 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

~~Ź G1 -Grid-No.1-
Terminal 
Contact 
Surf ace 

G2 -Grid-No.2-
Terminal 
Contact 

^„~ Surface 
H - Heater-

Terminal 
Contact 
Surface 

H,K-Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

Thermal: 

Plate, Grid No. 2, Grid No. 1, 
~ Cathode, and Heater Temperature°  250 max'. 

Radiator Core Temperature°  250 max. 

oC 
oC 
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Air Flow: 

Through radiator — Adequate air flow to l imit the radi-
ator core temperature to 250o C should be del ivered by 
a blower through the radiator before and. during the appl ica-
tion of plate, grid-No.2, and grid-No. l voltages. Typical 
values of air flow directed through the radiator versus 
plate dissipation are shown in accompanying Typical-Cooling-
Requirements curve. 

To Plate, Grid-No.a, Grid-No.z, Cathode, and beater Termi-
nals — A sufficientquant ity of air should be directed at 
the heater terminal and al lowed to flow past each of these 
terminals so that their temperature does n of exceed the 
specified maximum value of 250° C. 

During Standby Oyeration — Cool ing air is not usual ly 
required when only heater voltage is appl ied to the tube. 

Plate Power, Grid-No.z Power, Neater Power, arzd Air Flow —
These may be removed simultaneously. 

At Sea Level — Cool ing requirements, with air flow directed 
through the radiator as shown in accompanying Tytiical-Cooling-
Requtirements curve, may be met by use of the fol lowing blowers 
and associated motors manufactured by Rotron Manufacturing 
Company Incorporated, Woodstock, New York, or equivalent: 
For 100% Plate Dissipation:-

Blower Model No. KS-2501 AS-2501 AXIMAX I AXIMAX I 
Motor Model No. 165AS 323JS 46475 499JS 
Phase (~) I 3 I~ 3 
Frequency (cpsl 60 60 400 400 
Voltage Ivl 1 15 220 1 15 20d 

For 80% Plate Dissipation: 
Blower Model No. KS-201 AS-201 AXIMAX I AXIMAX I 
Motor Model No. 92AS 323JS 464YS 499JS 
Phase (~) I 3 I 3 
Frequency Icps) 60 60 ¢QO 400 
Voltage (vl 1 15 220 1 15 200 

For 60% Plate Dissipation: 
Blower Model No. KS-1504 AS-1504 
Motor Model No. 
Phase (~) 
Frequency lcps) 
Voltage Iv) 

AXIMAX I AXIMAX I 
92AS 323JS 464YS 499JS 

I 3 I 3 
60 60 400 400 
1 15 220 1 15 200 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

MaXlmum CCSd Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.l VOLTAGE  -200 max. volts 
DC PLATE CURRENT  250 max. ma 
DC GRID-No.l CURRENT  30 max. ma 
GRID-No.2 INPUTe  10 max. watts 
PLATE DISSIPATION   300 max. watts 

V 

~' 
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Typical 

~"a 

CCS Operation: 

In cathode-drive circuit 

Frequency qoo tztg Mc 

DC Plate Voltage   2500 1250 volts 
DC Grid-No.2 Voltage   250 300 volts 
DC Grid-No.l Voltagef  -15 —30 volts 
DC Plate Current   250 250 ma 
DC Grid-No.2 Current   2 1 ma 

/+~ DC Grid-No.l Current   15 7 ma 
tl Driver Power Output (Approx.)9 5 10 watts 
"Output-Circuit Efficiency  90 60 % 
Useful Power Outputh   340 105 watts 

Maximum Circuit Values: 

Grid-No.l Circuit Resistance   30000 max. ohms 
Grid-No.2 Circuit Impedance  10000 max. ohms 
Plate Circuit Impedance  k 

a See Oyerating Cottstiderations under Rea to r 

D Measured with special shield adapter. 

c See Ogerati ng Cons{derat{ons under Temyera ture and also Disens{onai 
Outline for temperature measurement points. 

d Continuous Commercial Service. 
e See Oyerat{ng Considerations under Grid Ro. 2. 

f Obtained preferably from fixed supply and grid—No.i resistor. Suffi—
cient vol Loge should De provided Prom fixed supply to protect the tune 
in case of drive loss. 

~,, 

9 

g Driver power output includes circuit losses and is the actual power 
measured at the input to the grid circuit. It will vary depending 
upon the frequency of operation and the circuit used. 

h Measured in a typical coaxial—cavity circuit. 

~ For Minimum Useful Power Output value, see Charac teristti cs Range ra hies, 
Test Ro.B. 

k See Operating Considerations under Precautions. 

CHARACTERISTICS RANGE VALUES 

Test No. 
1. Heater Current  
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate 
Grid No.1 to cathode 
& heater  

Plate to cathode 
& heater  

Grid No.l to grid No.2 
Grid No.2 to plate 
Grid No.2 to cathode 
& heater  

3. Grid-No.1 Voltage 
4. Grid-No.l Cutoff Voltage 
5. Reverse. Grid-No.1 Current. 
6. Grid-No.2 Current 

Note Nin. Max. 
1 2.90 3.55 amp 

2 - 0.065 pf 

2 13.5 16.5 pf 

2 - 0.019 pf 
2 16.8 22.2 pf 
2 . 2.7 3.7 pf 

2 - 1.30 pf 
1,3 -6.5 -20.5 volts 
1,4 - -65 volts 
1,3 - -20 µa 
1,3 -8 +2 ma 

RADIO CORPORATION OF AMERICA 
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Test 

7. 

No. 

Interelectrode Leakage 
Resistance: 
Between plate and al l 

Note Nin. Naz. 

other electrodes 5 10 - megohms 
Between any two elec-
trodes except plate. 5 1 - megohm 

8. Useful Power Output 6 300 - watts 

Note 1: Witty 6.3 volts ac or do on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With do plate voltage oP 2500 volts, do grid-No.2 voltage of 
300 volts, and do grid-No.i voltage adjusted to give a do plate 
current of 120 ma. 

Note u: With do plate voltage of 2500 volts, do grid-No.2 voltage of 
400 volts, and do grid-No.i voltage adjusted to give a do plate 
current of 2.5 ma. 

Note 5: Under conditions with tube at 20° to 30° C without any'vol loges 
appl ied to the tube, the resistance between the two electrodes 
is measured with a 200-volt Megge r-type ohmmeter"having an 
internal impedance of 1.0 mego hm. 

Note 6: In a single-tube, cathode-driven coaxial-cavity class C ampli-
fier circuit at 400 Mc and for conditions with 5.7 volts ac or 
do on heater, do plate voltage oP 2500 volts and driver power 
output of 5 watts, do grid-No.2 voltage of 250 volts, grid-
No.1 voltage and tuning circuit are adjusted for maximum power 
output with plate current not to exp eed 250 ma and grid-No'.1 
current not to ezc eed 20 ma. 

OPERATING CDNSIDERATIONS 

Heater 

The heater of the 8226 should be operated at constant 
voltage rather thanconstant current. The rated heater -voltage 
of 6.3 volts should be appl ied for 60 seconds to al low the 
cathode to reach normal operating temperature before voltages 
are appl ied to other electrodes. 

The l ife of the cathode can be conserved by operating at 
the lowest heater supply voltage which wi l l give the desired 
performance. Good regulation of the heater supply voltage is, 
in general, economical ly advantageous from the viewpoint of 
tube l ife; in no case should the voltage fluctuations be more 
than 5%. This recommendation is particularly appl icable at 
the higher operating frequencies. 

Temperature 

The maximum radiator core or electrode temperature of 
250o C is a tube rating and is to be observed in the same 
manner as other ratings. The temperature may be measured with 
temperature-sensitive paint, such as Tempi laq. This paint is 
manufactured in the form of l iquid or stick by the Tempi l 
Corporation, 132 West 22nd Street, New York I I, N.Y. 

Orid No.2 

Grid-No.2 current is composed of a positive-current cortr 
ponent resulting from cathode emission to' grid No.2 and a 
negative-current component resulting from secondary emission 
phenomena. Because it is the net result of these component 

V 

~~ 

V 
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currents which is read on a meter in the grid-No.2 circuit, 
grid-No.2 dissipation cannot be accurately determined. Opera-
ion simi lar to conditions given under Typicai. Oyeration in 
he tabulated data section wi l l minimize the possibi l ity of 

exceeding maximum grid-No.2 input rating. 

The grid-No.2 circuit must be capable of maintaining the 
proper grid-No.2 voltage in the presence of moderate negative 
do current as wel l as normal values of positive current. 
Complete protection can be achieved by the use of a wel l-

~egulated power supply, a grid-N o.2-to-ground impedance that 
is low enough to prevent gradual bui ld-up of grid-No.2 voltage 
and/or catastrophic bui ld-up (runawayl under negative current 
conditions, and a current overload relay to protect the grid 
No.2 against positive or negative currents of the order of 
one-tenth the required plate current. 

Standby Operation 

~'"~ During long or frequent standby periods, the 8226 may be 

operated at decreased heater voltage to conserve l ife. It is 
recommended that the heater voltage be reduced to 80X, of normal 

during standby periods up to 2 hours. For longer periods, 

the heater voltage should be turned off. 

Precautions 

In beam power tubes with closely spaced electrodes, such 
as the 8226, extremely high voltage gradients occur even with 
moderate tube operating voltages. Any arc-over between 
electrodes may be dest ructive. A series impedance in the plate 
lead is recommended. The resultant plate impedance giving a 
plate-voltage-supply regulation of no better than 10~ is 
usual ly sufficient. 

Protective devices should be used to protect not only the 
plate but also grid No.2 against overload. In order to.pre-
vent excessive plate current flow and resultant overheating 
of the tube, the common ground lead of the plate circuit 

~
hould be connected in series with the coi l of an instantaneous 
verload relay. This relay should be adjusted to remove the 

do plate voltage and do grid-No.2 voltage when the average 
value of plate current reaches a value sl ightly higher than 
normal plate current. A protective device in the grid-No.2 
supply should remove the grid-No.2 voltage when the do grid-
No.2 current reaches a value sl ightly higher than normal. 

The rated yLnte and grid-No.2 voltages of this tube a 
~xtremely dangerous. Great care should be taken during the 

adjustment of circuits. The tube and its associated apparatus, 
especial ly al l parts which may be at high potential above 
ground, should be housed in a protective enclosure. The pro-
tective housing should be designed with interlocks so that 
personnel can not possibly come in contact with any high-

^ potential point in the electrical system. The interlock 

Vevice should function to break the primary circuit of the 
high-voltage suppl ies when any gate or door of the protective 
housing is opened, and should prevent the closing of the 
primary circuit unti l the door is again locked. 

RADIO CORPORATION OF AMERICA 
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RADATOR CORE TEMP. 
MEASUREMENT POINT 

RADIATOR 

1.625 t .a5 aA. 
NOTE I 

PLATE TERMINAL 
CONTACT SURFACE 

L100 t .015 DIA. 
NOTE I 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

1.000 f .015 DIA. 
NOTE I •—

.060 MIN. 

.090 MIN. 

GRID-No.l TERMINAL" 100 
CONTACT SURFACE MIN. 

.750+.012 -.a5 DIA. NOTE 2 
NOTES 19 2 

.7ao t .a5 aA. 

.750 
1.040 

~1- 1 

140 MIN. 
}I

NOTE 2 

Vii'  ~' a7o 120 MIN. ,175 }.020 ~~ ~ ~ i i  .095 MIN. 1.015 

.054 MIN. - 

HEATER TERMINAL 
CONTACT SURFACE 
.250 t .010 DIA. 

NOTE I 

l~ 
.165 MIN. 
NOTE 2 

~~ t 

L.025 1.025 
HEATER-CATHODE 

TERMINAL CONTACT 
SURFACE 

.500 ± ,0270 DIA. 
NOTES 18 2 

—►1 x.070 
MAX. aA• 

D STIPPLED REGION ~ CERAMIC 
NOTE 3 

• ELECTRODE-TEMPERATURE MEASUREMENT POINT 

ALL DIMENSIONS IN INCHES 

2.620 
1.090 

+0.070 
-0.80 

92CM-12011 

NOTE I: SEE SXETCH G1 FOR THE MAXIMUM DIAMETRICAL SPACE 
REQUIRED BY THE 8226 BASED UPON THE DIAMETER AND ECCENTRIC—
ITY OF RADIATOR BAND AND OF EACH RING TERMINAL. 

NOTE 2: THE DIAMETER OF THE TERMINAL IS HELD TO THE INDI—

CATED VALUE ONLY OVER THE CONTACT SURFACE LENGTH. THE CON- 

TACT SURFACE LENGTH OF THE HEATER—CATHODE AND GRID—No. l 

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 AN—

NULAR REGIONS. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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SKETCH GI 

OPENING FOR: 

RADIATOR 
1.675 DIA. 

PLATE TERMINAL 
I.IIB DIA. 

GRID—No.2 TERMINAL 
1.018 DIA. 

GRID—No.l TERMINAL 
.763 DIA. —~ 

HEATER—CATHODE 
TERMINAL 

x—.518 DIAL 
HEATER 

TERMINAL 
.239 

~ DIA. ~-

070 DIA. 

92CS-12004 

ALL DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA 
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PREFERRED MOUNTING ARRANGEMENT 

& LAYOUT OF ASSOCIATED CONTACTS 

r 

L 

J

iF
1

r ~ 
i 

// ~~ - - - 

J 

~ iii 4 

1 ~r —I  ~ 4-1.2502.001 
~ j DIA. 

I I 
I I 
~ I r-1.1552.001 1.050 

7 ~ 

—~ DIA. 2.005 
V~~~~ ~ — T 

.350�.001-►+ 
DIA. 

SEE DETAIL "A" 

1 .094 DIA. x 
6 DEEP-BREAK EDGE 

y  -►I 1.-051 

.12~ ~ 1 ~ 265 

~~ 
~ i ~.-1562.001 DIA. 

DETA/L i7" 92~_pgN

ALL DIMENSIONS IN INCHES 

NOTE: ALL FINGER STOCK INo.97-380) MADE BY INSTRUMENT 
SPECIALTIES COMPANY, LITTLE FALLS, NEW JERSEY. 
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Electron Tuhe Division Harrison, N. J. 



8226 

TYPICAL COOLING REQUIREMENTS 
AIR FLOW DIRECTED THROUGH RADIATOR 

INCOMING AIR TEMPERATURE-24° C 
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RADIATOR CORE TEMPERATURE—°C (SOLID LINE) 
0 0.1 0.2 0.3 0.4 0.5 0.6 

PRESSURE DROP—INCHES OF WATER (DASHED LINE) 
92CM-12005 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=6.3 
GRID—No.2 VOLTS=250 
GRID—No.l VOLTS=E~1  
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=6.3 
GRID—No.2 VOLTS=350 
GRID—No.l VOLTS=ECI 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS=6.3 
GRID—Na.2 VOLTS=250 
GRID—No.l VOLTS=E~l
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TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
HEATER VOLTS=6.3 
GRID-No.2 VOLTS=250 
ICI°GRID-No.l MA. 

ICZ GRID-No.2 MA. 

Ib=PLATE MA. 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
HEATER VOLTS=6.3 
GRID-No.2 VOLTS=350 
ICI=GRID-No.l MA. 
I~ 2=GRID-No.2 MA, 
Ip=PLATE MA. 
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Traveling-Wave Tube 
,-. 

HELIX-TRANSMISSION-LINE TYPE 
FREQUENCY RANGE, 2320-2680 Mc 
LOW-NOISE AMPLIFIER TYPE 

NF = 4.5 db 
31-db GAIN 

SOLENOID FOCUSING 

For Use in Input Stage of Radar, Scatter Propagation, 
and Other Microwave Receivers, and in IF Ampl ifiers 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   5.0 t 5~ volts 
Current at heater volts = 5.0 0.65 amp 
Starting current Must never exceed 4 amperes, 

even momentarily 
Minimum cathode heating time  1 minute 
Frequency range   2320 to 2680 Mc 
Minimum cold insertion loss   60 db 

Mechanical: 
Operating Position  Any 
Cooling   Natural 
Maximum Overall Length  19.50" 
Shell Diameter  1.375" t 0.005" 
Weight  1.5 lbs 
Collector-Terminal Connectors   Special Banana Jack 
RF Connectors:b 

Input terminal Type N UG-188/U Plug 
Output terminal  Type N UG-186/U Plug 

Base  Octal 8-Pin 
BOTTOM VIEW 

Pin 1-Grid No.l 
Pin 2 -No Connection HELIX -  OZ 
Pin 3 -Hel ix 
Pin 4 -Grid No.4 
Pin 5 -Grid No.3 
Pin 6 -Grid No.2 
Pin 7 -Heater He
Pin 8 - Heater, Cathode 

G4 ~ ~G3 

Gj - H, K 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC Col lector Voltage 800 max. volts 
DC Hel ix Voltage 500 max. volts 
DC Grid-No.4 Voltage 500 max. volts 
DC Grid-No.3 Voltage 300 max. volts 
DC Grid-No.2 Voltage 75 max. volts 
DC Grid-No.1 Voltage 20 max. volts 
DC Collector Current 500 max. µa 
DC Helix Current 5° max. µa 
DC Cathode Current 500 max. µa 
Magnetic Field Strength  6504 min. gauss 
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RF Power Input: 
Peak  500 max. watts 
Average   1.0 max. watts 

Metal -Shell Temperature 
(At hottest point)  175 max. °C 

Typical Operation at 2500 Mc: 

DC Collector Voltage  600 volts 
DC Hel ix Voltage  375 volts 
DC Grid-No.4 Voltage  325 volts 
DC Grid-No.3 Voltage  70 volts 
DC Grid-No.2 Voltage (Approx  )   10 volts 
DC Grid-No.l Voltage  10 volts 
DC Collector Current  150 µa 
DC Hel ix Current 0  5 µa 
DC Grid-N o.4 Current 
DC Grid-No.3 Current each less than 1 µa 
DC Grid-No.2 Current  
DC Grid-No.1 Current 
Magnetic Field Strength   8508 gauss 
Gain (Low level )  31 db 
Power Output (Saturated) 1  0 mw 
Noise Figure 4  5 db 

a Connection to the collector terminal may be made with 
plug similar to a Raytheon Test Jack 27-359aG21 fitted 
l ator from HH Smith Type 211 Danana plug. 

b Both rf-input and rf-output terminals employ semi-rigid 50-ohm coaxi al 
l ines. 

d During el fig nment of the tube in the magnetic focusing Pield, the hel ix 
current may exceed Lois value for short periods, Dut should never exceed 
10 µa. 

d This value of fie10 strength will focus the electron Deam, but noise 
P figure will not De optimum. 

a Typical peak value for RCA Solenoid, Type MW4901 (See Char ac ter tis ttics 
of RCA-NMu 901 Solenoid). 

CHARACTERISTICS RANGE VALUES 

a Danana-type 
with an insu-

Heater Current 
Input VSWR: 

Note 

1 

Min. 

0.45 

Max. 

0.85 amp 

Non-operating  2 3 - 1.3 
Operating  1 4 - 1.5 

Output VSWR: 
Non-operating  2 - 1.5 
Operating  1 4 - 3 

DC Hel ix Voltage 1 4 335 405 volts 
DC Grid-No.4 Voltage 1 4 150 400 volts 
DC Grid-No.3 Voltage 1 4 25 100 volts 
Saturated Power Output 1 4 1.0 - mw 
Small -Signal Gain  1 4 28 34 db 
Noise Figure 1 4 - 5.0 db 
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Note is Witn neater voltage of 5.0 volts. 
Note 2: Witn no electrode voltages appl ied. 

Note 9: Any LuDe having a non-operating input VSWR higher than 1.3 but 
less than 1.5 may De considered accept axle if the operating VSWR 
i5 less than 1.5. 

Note u: With electrode voltages and magnetic focusing field adjusted for 
minimum noise Pig ure at 2500 Mc. 

OPERATING CONSIDERATIONS 

The rated values for collector voltage, helix voltage, 
grid-No.q voltage, and grid-No.g voltage are high enough to 
6e dangerous tp the user, Care should be taken during adjust-
ment of circuits, especial ly when exposed circuit parts are 
at high do potential . 

The ¢over su¢¢ly for the 8379 should be capable ofi holding 
ripple voltage sufficiently low to prevent phase distortion, 
and should have adequate regulation to prevent a change in 
operating conditions which might increase the noise figure. 
Provision should be made for monitoring hel ix current, col lec-
tor current, and cathode current. 

The rated heater voltage of 5.0 volts should be appl ied 
for at least I minute to al low the cathode to reach normal 
operating temperature befio re voltages are appl ied to the 
other electrodes. 

The magnetic field required for focusing the electron beam 
of the 8379 may be obtained froma solenoid such as the RCA-MW4901 
or equivalent. The field must have a distribution as shown 
in Characteristics of RCA-NWggoz Solenoid. A uniform field 
provided by a solenoid or permanent magnet of at least 800 
gauss starting 2 inches from the groove near the base end of 
the metal shel l and continuing for at least nine inches along 
the tube axis can provide equivalent focusing. 

Initial Alignment Procedure 
Apply rated heater voltage to the 8379 for one minute. 

Then connect operating voltages as shown under Ty¢ical O¢e ration 
to al l other tube electrodes except grid No. 2. Grid-No.2 
voltage may then be appl ied, and increased unti l cathode cur-
rent reaches approximately 50 microamperes. 

If the tube is incorrectly al igned within the magnetic 
field, some of the beam current wi l l be drawn to the hel ix 
and increase the hel ix current. The axial al ignment of the 
8379 within the magnetic focusing field should then be adjusted 
to produce a minimum value of hel ix current. Grid-No.2 voltage 
should then be increased unti l col lector current is approxi-
mately 150 microamperes. Readjust al ignment of the tube and 
magnetic focusing field unti l a minimum value of hel ix current 
is again obtained. Hel ix current of the 8379 when properly 
al igned in the magnetic focusing field is usual ly less than 
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one microampere. Col lector current should be checked to see 
if it is essential ly the same as cathode current. Such a 
condition is another indication that the tube is properly 

al igned in the magnetic field. If a solenoid is used to supply 

the magnetic focusing field, check the solenoid current and 

readjust it, if necessary, to obtain the specified field—

strength value. 

The above alignment yrpcedure need not be reheated so long 

as the adjustments are not disturbed. 

Lowest-Noise-Figure Adjustment Procedure 
In order to operate the 8379 at the lowest noise figure, 

it is necessary to adjust the electrode voltages as fol lows: 

With the 8379 connected in its circuit, and with either noise 
input or signal input, adjust the hel ix voltage to give maxi—

mum output at the operating frequency. This value of hel ix 
voltage simultaneously produces optimum tube gain and lowest 
noise figure. Next, with no input signal, vary do grid—No. I, 
grid—No. 3, and grid—No.4 supply voltages alternately unti l the 
receiver output reaches a minimum value. The voltages are now 
adjusted to operate the 8379 at its lowest noise figure for 

the particular frequency to which the equipment is tuned. If 

the strength of the magnetic focusing fi ield changes, it wi l l 

be necessary to repeat the above adjustment procedure with 

regard to grid—No. 1, grid—No. 3, and grid—No.4 voltage. 

Preamplifier in Radar Receivers 
In the usual type of radar system, a portion of the trans—

mitter pulse leaks through the TR tube to the crystal mixer 

in the receiver, overloads the crystal, and gradual ly impairs 
its performance. If, however, the crystal is preceded by the 

8379 in a preampl ifier stage, the travel ing—wave tube serves as 

a crystal—protection device because of its saturation charac—
teristic. See accompanying Saturation Characteristics curve. 
From this curve, it wi l l be noted that the saturated power 
output of the 8379 is about I mi l l iwatt which wi l l not harm 
the crystal. Therefore, the spike—leakage l imit of the TR 
tube can be eased and thus el iminate the need for supplying 
"keep—al ive" voltage to the TR tube. Furthermore, the abi l ity 
of the 8379 to withstand an rf peak power input of as much as 
500 watts or an average power input of as much as 1 watt makes 
it possible to employ a TR tube with lower attenuation. 

Additional advantages offered by the 6379 in a preampl ifier 
stage include: ( I ) reduction of the overal l noise figure of 

the radar receiver; 121 improved receiver recovery time; 
(31 better TR tube l ife, and 141 reduction of local osci l lator 
radiation. Al l of these advantages contribute to improved 
radar—system operation. 

Phase-Sensitive Applications 
When the 8379 is used in phase—sensitive radar system or 

in a microwave relay system where frequency—modulated infor—
mation is ampl ified, even a smal l amount of phase distortion 
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can adversely affect performance. The fol lowing table shows 
for each tube electrode the values of rms ripple voltage which 
wi l l cause a peak-to -peak change in rf phase of approximately 
I degree. 

T yPical ADDroX. RMS RiDPIe 
Tube Operating Volts For Peak-to -Peak 

Electrode DC Volts Phase Shift of I °

Grid No. l 10 0. 1 
Grid No.2 10 0. 1 
Grid No.3 70 0.5 
Grid No.4 325 3.5 
Hel ix 375 0.024 
Col lector 600 6.7 

For the RCA Solenoid Type MW4901 operated at 90 volts dc, 
a peak-to -peak change in rf phase of approximately I° wi l l be 
caused by an rms ripple voltage of 7.7 volts. 

Input Matching Considerations 

In general , the voltage standing wave ratio (VSWR) wi l l 
increase as the electron-beam current of the tube is increased. 
This "hot VSWR" is adirect function of gain and can be attri-
buted to reflections of the ampl ified wave at a discontinuity 
along the slow-wave structure. In contrast, the VSWR with no 
voltages appl ied to the tube, is referred to as the "cold VSWR". 
This "cold VSWR" determines thetransfer of input signal energy 
to the hel ix and, therefore, the noise figure of the 8379 is 
not degraded by the "hot VSWR". In general , it wi l l be found 
that when the input to the 8379 is adjusted for optimum match-
ing under "cold" conditions, the same adjustment wi l l provide 
optimum matching under "hot" conditions. A typical input 
matching characteristic is given in the accompanying curve for 
the 8379 under "cold" conditions. 

1 

Notes On Associated Microwave Circuitry. 

A low-noise traveling-wave tube used in a suyerheterodyne 
circuit will cause a g db degradation in noise figure unless 
a filter. is used at the output of - the traveling -wave tube to 
remove noise generated at. the image frequency. 

Whenever the output of the 8379 is connected to a fi lter, 
signals in the reject band of the fi tter are reflected back 
into the tube. As these signals travel back through the tube, 
they suffer l ittle attenuation unti l they are absorbed by the 
attenuator. Should there be appreciable reflection from the 
attenuator or another discontinuity inside the travel ing-wave 
tube, osci l lations may occur, depending on the gain within the 
tube from the attenuator or discontinuity to the output end 
of the tube. 

The 8379 is designed to be short-circuit stable, i.e., the 
power reflected from ashort-circuited output termination wi l l 
be insufficient to cause osci l lation when the 8379 is oper-
ating at a normal value of beam current. If the beam current 
is increased sufficiently above this value, the gain of the 
tube wi l l Increase unti l osci l lation takes place. 
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When a high-gain microwave ampl ifier tube such as the 

travel ing-wave tube is employed, special care must be taken 

to prevent distortion of osci l lations resulting from feedback 

through circuitry external tothe tuhe. Some types of fi lters 

may show satisfactory attenuation characteristics in and near 

the frequency band of interest. However, osci l latiohs can 

sti l l occur due to "holes" in the fi lter characteristic at 
frequencies outside the band of interest. Attenuation of 
fi lters should therefore be checked over wide bands and the 
holes, if any, can be fi l led by supplementary, simple fi lters. 

DIMENSIONAL OUTLINE 

SECTION A-A' 

COLLECTOR 
TERMINAL 
(SEE NOTE) 

INPUT 

A 

19.25 
f.25 

1.7 MIN. 
FOR EITHER 
CONNECTOR 

- 
A 

7 
MAX. 

,115 
±.003 

1.428 
±.005 I~ 

I I/8 MAX,- 7/8 MIN. 

OUTPUT 

TYPE'~N" 
CONNECTORS 
(UG-186/U) 

A' 

METAL 
SHELL 

1.390 MAX. DIA. 

DETAIL OF GROOVE 
AND KEYWAY 

X64 

±1/64 

~I/2 MAX. OCTAL 8-PIN 
BASE 

~I.z90 
_ 003 DIA. 

~— 145 
±.003 

92CM-12299 

DIMENSIONS IN INCHES 

Note: Special Banana Jack--Mates with Raytheon Test Jack 

27-1594621 fitted with an insulator from an HH Smith Type 

21 1 Banana Plug. 
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Characteristics of RCA-MW4901 Solenoid 
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Saturation Characteristics 
Et=S VOLTS 
COLLECTOR VOLTS=600 
HELIX VOLTS=375 
GRID —No.4 VOLTS=325 
GRID—No.3 VOLTS=70 
GRID—No.2 VOLTS ADJUSTED TO GIVE COLLECTOR 

MICROAMPERES =150 
GRID—No.l VOLTS = 10 
SIGNAL FREQUENCY (M c) = 2500 
FIELD STRENGTH ALONG HELIX AXIS (GAUSS)= 850 
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8437 
Beam Power Tube 

CERMOLOX~ 
FORCED-AIR COOLED HIGH GAIN-BANDWIDTH PRODUCTS 
INTEGRAL RADIATOR 10000 WATTS CW POWER OUTPUT 
THORIATED-TUNGSTEN MESH FILAMENT AT 400 Mc 

For Compact Aircraft, Mobi le, and Stationary Equip-
ment Appl ications in the UHF Frequency Range 

Electrical: 

Filamentary Cathode, Thori-
ated-Tungsten Cyl indrical-
Mesh Type: 
Voltage (AC or DC)   8.5 typ, volts 

9.0 max. volts 

Current: 
Typical value at 8.5 volts   88 amp 
Maximum value for start-

ing, even momentarily   300 amp 
Minimum heating time  15 sec 

Mu-Factor, Grid No.2 to 
Grid No.1 for plate volts 
= 7000, grid-No.2 volts 
= 1350, and plate ma. = 500   30 

Direct Interelectrode 
Capacitances: 
Grid No.1 to plates   0,4 max. pf 
Grid No.1 to fi lament   86 pf 
Plate to fi laments  0.07 max. pf 
Grid No.l to grid No  2   88 pf 
Grid No.2 to plate  20 pf 
Grid No.2 to fi laments  1.5 max. pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  6.188" 
Maximum Diameter  (See Dimensional Outlined 6.170" 
Weight (Approx  I  12 lbs. 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

G I -Grid-No.1-
Terminal 
Contact 
Surface 

GZ -Grid-No.2-
Terminal 
Contact 
Surface 

F - F i 1 ameht-
Terminal 
Contact 
Surface 

G GI 

K-F -Cat hode-
Filament 
Terminal 
Contact 
Surface 

P - Pl ate-
Terminal 
Contact 
Surface 
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Thermal: 

Terminal Temperature (Plate, 
grid No.2, grid No.l, cathode- t
filament, and filament)  250 max. °C ~r.i 

Plate-Core Temperature   250 max. °C 
Air Flow: 
Through radiator — Adequate airflow to l imit the plate-core 
temperature to 250° C should be del ivered by a blower through 
the radiator before and during the appl ication of fi lament, 
plate, grid-No. 2, and gri d-No. l voltages. Typical values of 
air flowdi rected through the radiator are shown inaccompany-
ing Typical-Cooling-Requirements curve as afunction of plate 

dissipation. 

To Plate, Grid-No.2, Grid-No.i, Cathode-Filament,and Filament 

Terminals — A sufficient quantity of air should be al lowed 

to flow past each of these terminals so that their temperature 

does not exceed the specified maximum value of 250o C. 

During Standby Oqe ration — Cool ing air is required to the 

Cathode-Fi lament and Fi lament Terminals when only fi lament 
voltage is appl ied to the tube. 

During Shutdown Operation — Air flow should continue for a 
few minutes after al l electrode power is removed. 

At Sea Level — Cool ing requirements as shown in accompanying 
Tygic al-Cooling-Requirements curve, may be met by use of the 
fol lowing blowers and associated motors manufactured by Rot ron 
Mfg. Co., Inc., Woodstock, N.Y., or equivalent: 
For 100% Plate Dissipation: 

Blower Model No. AS-704 KS-704 - PS-606 

Motor Model No. 255JS 452AS 209JS 

Phase (~) 3 1 - 3 
Frequency (cps) 60 60 - 400 

Voltage (v) 208 115 - 115 

For 80~ Plate Dissipation: 
Blower Model No. AS-601 KS-601 PS-4502 PS-4502 
Motor Model No. 266JS 413AS 358AS 209JS 

Phase (~1 3 1 1 3 
Frequency (cps) 60 60 400 400 
Voltage (v) 208 115 115 115 

For 60% Plate Dissipation: 
Blower Model No. AS-4506 KS-4506 PS-3503 NS-301 
Motor Model No. 139JS 364AS 450AS 587JS 

Phase (~) 3 1 

Frequency (cps) 60 60 

Voltage (v) 208 115 

1 
400 

115 

3 
400 

115 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 

and 
RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For frequencies up to 50o Mc 

DC Plate Voltage  700G max. volts 
DC Grid-No.2 Voltage  1500 max. volts 
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~~ 

1 

9 

DC Grid—No.l Voltage —150 max. volts 
DC Plate Current  4 max. amp 
DC Grid—No.1 Current  1.2 max. amp 
Grid—No.l Inputc  150 max. watts 
Grid—No.2 Input°  300 max. watts 
Plate Dissipation   10000 max. watts 

Typical CCS Operation: 

Zn Cathode—Drive Circuit at qoo Nc 

DC Plate Voltage  6500 volts 
DC Grid—No.2 Voltages   1200 volts 
DC Grid—No.1 Voltages   —30 volts 
DC Plate Current  3.5 amp 
DC Grid—No.2 Current  0.05 amp 
DC Grid—No.l Current  0.53 amp 
Driver Power Outputf (Approx  )   600 watts 
Output—Circuit Efficiency   78 % 
Useful Power Output   10000 watts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance  5000 max. ohms 
Grid—No.2—Circuit Impedance   9
Plate—Circuit Impedance   h 

a 
See CAaracteristics Range ra iues, Pest Ro.2. 

b continuous commercial Service. 
a Gritl input represents the power dissipated in the grid electrode. The 

grid input is not necessari ly the product of the do grid voltage and 
the "metered" grid current. For exam pl e, see Grtid Ao. untler Oyerating 
Considerations. 

d Obtained from a fixed supply. 
e 

Obtained from a grid—xo.i resistor or from a combination of grid—x o.1 
resistor with either ti xed supply or cathode resistor. 

f The driver stage is required to supply tube losses and rf circuit 
losses. It should be designed to provide an exc e55 of power above the 
indicated values to take care ofvari ati ons in l ine voltaQQ e, components, 
I nitlal Lube CharaC terlStlGs, and to De ch ardCLer15t1C5 ltU ring l ife. 

g See Cr id No.2 under Operating Cons iderotions. 

h See Plate under Oye ra ti ng Considerations. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Nin. Nax. 

1. Filament Current  1 84 92 amp 
2. Direct Interelectrode 

1 
Capacitances: 
Grid No.i to plate  2 0.4 pf 
Grid No.l to filament   — 78 94 pf 
Plate to filament 2  3 — 0.07 pf 
Grid No.l to grid No  2   — 80 96 pf 
Grid No.2 to plate  — 18 22 pf 
Grid No.2 to filament   3 — 1.5 pf 

3. Peak Grid—No.l Voltage 1  4 — 125 volts 
Note 1: With e.5 ac volts on filament. 

Note 2: With external Plat metal shield e" in tl i ameter having a center 
hole u• in diameter. Shield is located in plane of the gr~tl—
No.2 terminal, pe rpentlicular to the CUDe axis, and is connected 
to grid No. 2. 
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Note 3~ Wi to external flat metal shield 8" 'n diameter having a center 

hole 3-3/e" in diameter. Shield is located in plane of Lhe 
grid—No.l terminal, perpendicular to the tube axis, and is 
connected to grid No. 1. 

Note 4: Wi th do plate voltage of 1750 volts, do grid—N o.2 voltage of 
1200 volts, and instantaneous grid—x0.1 voltage adjusted to give 
peak plate current of SO amperes. 

OPERATING CONSIDERATIONS 

Filament 

The rated fi lament voltage of 8.5 volts should be appl ied 

for 15 seconds to al low the cathode to reach normal operating 

temperature before voltages are appl ied to other electrodes. 

The l ife of the cathode can then be conserved by adjust-

ing to the lowest nominal fi lament supply voltage wbich wi l l 
give the desired performance. Good regulation of the fi lament 
supply voltage about this value is, in general, economical ly 

advantageous from the view-point of tube l ife. The supply 

regulation should not exceed ± 5`R. This recommendation is 

particularly appl icable at the higher operating frequencies. 

Temperature 

The maximum plate core or terminal temperature of 250° C 

is a tube rating and is to be observed in the same manner as 

other ratings. The temperature may be measured with tempera-

ture-sensitive paint, such as Tempi laq. This paint is manu-

factured in the form of l iquid or stick by the Tempi l Cor-

poration, - 132 W. 22nd Street, New York I I, N.Y. 

Grid No.2 

Grid-No.2 current is composed of a positive-current com-

ponent resulting from cathode emission to grid No.2 and a 

negative-current component resulting fromseconda ry-emission 
phenomena. Because it is the net result of these component 
currents which 's read on a meter in the grid-No.2 circuit, 
grid-No.2 dissipation can not be accurately determined. Oper-

ation simi lar to conditions given under Ty¢ical Ofle ration in 

in the tabu) aced data sectign wi l l minimize the possibi l ity of 
exceeding maximum grid—No.2 input rating. 

The grid-No.2 circuit must be capable of maintaining the 

proper grid-No.2 voltage in the presence of moderate negative 

do cv rre nt as wel l as normal values of positive current. 

Complete protection can be achieved by the use of a wel l-

regulated power supply, a grid-No.2-to-ground impedance that 

i-s low enough to prevent gradual bui ld-up of grid-No.2 voltage 

and/or catastrophic bui ld-up (runaway) under negative-current 
conditions, and a current-overload rel ay to protect the grid 
No.2 against positive or negative currents of the order of 

One-tenth the requi red plate current. 

Plate 

In beam power tubes. with closely spaced electrodes, such 

as the 8437, extremely high voltage gradients occur even with 
moderate tube operating voltages. Any arc-over between elec-
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t rodes may be destructive. A series impedance In the plate 
lead is recommended. The resultant plate impedance giving a 

,~~ plate-voltage-supply regulation of no better than 10% is 
usual ly sufficient. 

Standby Operation 

During long or frequent standby periods, the 8437 may be 

operated at decreased fi lament voltage to conserve l ife. It 
is recommended that the fi lament voltage be reduced to 80~ of 

normal during standby periods up to 2 -hours. For longer 
periods, the fi lament voltage should be turned off. ' 

Precautions 
P ro to ctive devices should be use dto protect the plate and 

grid No.2 against overload. Excessive plate-current flow and 
resultant over-heating of the tube- can be-prevented byconnec-
tion of the c ommon ground lead of the plate circuit in series 
with the coi l of an instantaneous overload relay. This relay 
should be adjusted to remove the do pl ate voltage and do grid-
No.2 voltage when the average value of pl-ate current reaches 
a value sl ightly higher than normal plate current. A protec-
tive device in the grid-No.2 supply should remove the' grid-
No.2 voltage when the do grid-No.~2 current reaches a value 

sl ightly higher than normal. 

The rued Gate and grid-No.2 voltages of this tube are 
e xtre rtie ly~•dange rou s. Great care should be taken during the 
adjustma nt of circuits. The tube and its associated apparatus, 
especial ly al l parts which may be at high potential above 
ground, should be housed in a protective enclosure. The 
protective housing should 6e designed with interlocks so that 
personnel can not possibly come in contact with any high-
potential point in the electrical system. The ihterlock 
device should function to break the primary circuit of the 
high-voltage suppl ies when any gate or door of the protective 
housing is opened, and should prevent the closing of the 
primary circuit unt ii the door is again locked. 
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i 6.1352.035   ~ 
NDTE I RAD
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PLATE TERMINAL 
CIX9TACT SURFACE 

4.194 ±.020DIA. 
NOTE I 

GRID-Na.2 TERMINAL•. 
CONTACT SURFACE 

3.900'' 25 DIA. 
NOTE 1 

GRID-Nal TERMINAL 
CONTACT SURFACE 
3.300 ± .OIS DIA. 

NOTES192 

CATHODE-FILAMENT 
TERMINAL CONTACT 

SURFACE 
2.696 i .016 dA. 

NOTES 19 2 

2.190 
±.019 

M~~\E\A~\SU\RE~ME//NTI~P/

PO
/
/

INT~~~/R//~E 

~~ ~~  ~~ 
f 

i S: ~ "-'y' ~ ~ 1.415 ~ 2.322 
-?' '~:,' N' 2.056 ;~i ~ ..{{;;,, ~~~~ti, •.265 MM1.iA35 

'~ ~~ i 3_ ~ ~ Sdr:^'4JeR1•~':~~ NOTE 2 ~AIIN 

e6~1~.330i{i .031 ~I '~ A
~_ rt 

REFERENCE SURFACE)

t 083 
6. 89 
MA%. 

Y 

--. STIPPLED REGION 
NOTE 3 

~7 CERAMIC INSULATOR 

• TERMINAL TEMPERATURE 
MEASUREMENT POINT 

65 IN 

.975 ! .015 DIA. 
NOTES I d 2 

2.095 ± .016 DIA 
NOTES 18 2 

FLAMENT TERMINAL •%0 t .050—
CONTACTSURFACES NDTE 2 

DIMENSIONS IN INCHES 

92L9-14131 

NOTE I: SEE SKETCH GT FOR THE MAXIMUM DIAMETRICAL SPACE 
REQUIRED BY THE 8437 BASED UPON THE DIAMETER AND ECCEN-

TRICITY OF RADIATOR BAND AND OF EACH RING TERMINAL. 

NOTE 2: THE DIAMETER OF THE TERMINAL IS HELD TO THE IN-

DICATED VALUE ONLY OVER THE CONTACT SURFACE LENGTH. THE 

CONTACT SURFACE LENGTH OF THE FILAMENT, CATHODE-FILAMENT, 
AND GRID-No. l 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 REGIONS. 

V 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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DETAIL OF POST 
~ 5'''' 

SKETCH GI 

OPENING FOR: 

RADIATOR 
6.240 DIA. 

PLATE TERMINAL 
4.238 OIA. 

GRID—No.2 TERMINAL 
3.960 DIA. 

GRID—No. I TERMINAL 
3.335 DIA. 

FILAMENT—CATHODE TERMINAL 
2.730 CIA 

FILAMENT TERMINAL 
(INNER) 

1.935 DIA. —i 

FILAMENT TERMINAL 
(OUTER) 

 2.130 DIA.—~ 92CS—i2i0o 

DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8437 
PREFERRED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

S=~ 

~-

5=~ _ 1

NOTES Id3~~ 

NOTES 19 3 

060 

NOTES 2 B 3 

  ~-
I 4.589 DIA. 

I I _ _ - --- DIA. 

290 

1.739 DIA: 

2.932 DIA. 

3.537 DIA. 

T 
1.365 

A 
5~5 

880 

DIMENSIONS 
IN INCHES 

92CM-121ii 

NOTE I: FINGER STOCK No.97-310. 

NOTE 2: FINGER STOCK No.97-139. 

NOTE 3: SPECIFIED FINGER STOCK IS MADE BY INSTRUMENT 

SPECIALTIES CO., LITTLE FALLS, N.J. 

RADIO CORPORATION OF AMERICA 
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TYPICAL COOLING REQUIREMENTS 
INCOMING AIR TEMPERATURE— 24'C  

CURVE PLATE DISSIPATION 
WATTS 
4000 
6000 
6000 
10000 

0 50 100 I 0 200 0. 300 350 
ANODE CORE TEMPERATURE 'C (SOLID LINE) 

PRESSURE DROP IN INCHES OF WATER (DASHED LINE 
6 

7
92CM-12096 
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TYPICAL PLATE CHARACTERISTICS 
FILAMENT VOLTS = 8.5 
GRID—No.2 VOLTS=1200 
GRID—No.l VOLTS=ECI 
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TYPICAL CHARACTERISTICS 
FILAMENT VOLTS=8.5 
GRID—No.2 VOLTS=1200 
GRID—No.l VOLTS=ECI 
ICI= __ __ 

IC2` 

::07. :::::::::::.::::::::::::::::: 
~::_:: 

:0i:: 

O'  ̀ .: p ...........................................................

1000 2000 3000 4000 -5000 6000 7000 
PLATE VOLTS 

92CM-12101RI 
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8437 

TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
FILAMENT VOLTS=8.5 
GRID—No.2 VOLTS=1200 
ICI=GRID—No.l AMPERES 
IC2=GRID—No.2 AMPERES 
Ib=PL'ATE AMPERES 
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8462 
Beam Power Tube 

LESS THAN I-SECOND WARM-UP COAXIAL-ELECTRODE STRUCTURE 
fry FOR USE IN LOW-VOLTAGE MOBILE CERAMIC-METAL SEALS 

EQUIPMENT UP TO 500 Mc CONDUCTION COOLED 

For Use as an RF Power Ampl ifier. Osci llator, Reg-
ulator, Distributed Ampl ifier, or Linear RF Power 
Ampl ifier in Mobi le or Stationary Equipment 

Electrical: 

Filamentary Cathode, Woven-Wire-
Pdesh Type, Oxide-Coated: 
Voltage (AC or DC)   2.9 volts 
Current at 2.9 volts  4.6 amp 
Minimum heating time less than 18 sec 

Mu-Factor, Grid No.2 to Grid No.l 
for plate volts = 250, grid-No.2 
•volts = 200, and plate amperes = 1.2 11 

Direct Interelectrode Capacitances:b 
Grid No.l to plate  0.13 max. pf 
Grid No.1 to cathode  16 pf 
Plate to cathode  0.03 max. of 
Grid No.l to grid No  2   22 pf 
Grid No.2 to plate  7 pf 
Grid No.2 to cathode  3 Pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2.26" 
Seated Length   1.920" ± 0.065" 
Diameter  1.426" t 0.010" 
Weight (Apprex  )  2 oz 
Socket E F. Johnson Co.° No.124-311-100, 

Mycalexd No.CP464-2, or equivalent 
Grid-No.2 Bypass Capacitor. .E. F. Johnson Co.° No.124-113-1, 

or equivalent 
Base  Large-Wafer Elevenar 11-Pin with Ring 

(JEDEC No.Ell-81) 
Terminal Connections (See Dimensional Outlinel: 

BOTTOM VIEW 
Pin 1-Filament~athode 
Pin 2 -Grid No.2 
Pin 3 -Grid No.l 
P i n 4 -Same as P i n t 
Pin 5 - No Internal Connection 
Pin 6 - No Internal Connection RING 

Pin 7 -Grid No.2 F—K 
Pin 8 -Grid No.1 
Pin 9 -Same as Pin i ~ 
Pin 10 -Grid No.2 
Pin 11 -Filament 
Cap - Plate-Terminal Connection 
Cyl inder - Plate-Terminal 

Contact Surface 
Rings -Grid No.2 Terminal 

Contact Surface 

GZ 

CAP NC CYLINDER 
NC P p P Gz 
2 

G 

F—K 

F—K 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8462 
Thermal: 
Terminal Temperature 

(All Terminals)   250 max. °C 
Plate Core Temperature (See 
Dimensional Outlinel   250 max. oC 

Cool ing, Conduction: 
The plate terminal must be thermal ly coupled to a constant 
temperature device (heat sink—sol id or l iquid) to l imit 
the plate terminal temperature to the specified maximum 
value of 250° C. The grid-No.2~ grid-No. l, and fi lament 
terminals may also require coupl ing to the heat sink to 
l imit their respective terminal temperature tothe specified 
maximum value of 250° C. 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions fora signal having 
a minimum Beak-to-average Ao~er ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values: 

Oti to 50o Mc 

DC Plate Voltage  2200 max. volts 
DC Grid-No.2 Voltage  400 max. volts 
DC Grid-No.1 Voltage  -100 max. volts 
DC Plate Current at Peak 
of Envelope  450f max. ma 

DC Grid-No.1 Current  100 max. ma 
Plate Dissipation   1009 max. watts 
Grid No.2 Input   8 max. watts 

Typical CCS Operation with "Two-Tone Modulation": 

At go Mc 

DC Plate Voltage  700 volts 
DC Grid-No.2 Voltageh   250 volts 
DC Grid-No.1 Voltageh   -20 volts 
Zero-Signal DC Plate Current  100 ma 
Effective RF Load Resistance  1420 ohms 
DC Plate Current at Peak 
of Envelope   205 ma 

Average DC Plate Current  150 ma 
DC Grid-No.2 Current at 

Peak of Envelope  16 ma 
Average DC Grid-No.2 Current  10 ma 
Average DC Grid-No.1 Current  1.0~ ma 
Peak-Envelope Driver Power 
Output (Approx.)k   0.3 watt 

Output-Circuit Efficiency (Approx.)   95 ~ 
Distortion Products Level:m 
Third order   30 db 
Fifth order   35 db 

Useful Power Output (Approx.): 
Average   40n watts 
Peak envelope   80^ watts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



8462 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

Under Any Condition: 
With fixed bias  25000 max. ohms 
With fixed bias ( ln Class AB1 

operation)   100000 max. ohms 
With cathode bias Not recommended 

Grid-No.2 Circuit Impedance  10000 ohms 
D Plate Circuit Impedance 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: 
U¢ to goo Mc 

DC Plate Voltage  2200 max. volts 
DC Grid-No.2 Voltage  400 max. volts 
DC Grid-No.l Voltage  -100 max. volts 
DC Plate Current  300 max. ma 
DC Grid-No.l Current  100 max. ma 
Grid-No.2 Input   8 max. watts 
Plate Dissipation   100 9 max. watts 

Typical CCS Operation: 

In Grid-Drive Circuit at go Mc 

DC Plate Voltage  500 700 volts 
DC Grid-No.2 Voltage  160 175 volts 
DC Grid-No.1 Voltage  -10 -10 volts 
DC Plate Current  300 300 ma 
DC Grid-No.2 Current  25 25 ma 
DC Grid-No.l Current  50 50 ma 
Driver Power Output (Approx.) 4 1  2 1.2 watts 
Useful Power Output   85" 110n watts 

In Grid-Drive Circuit at iryg Mc 

DC Plate Voltage  500 700 volts 
DC Grid-No.2 Voltage  200 200 volts 
DC Grid-No.l Voltage  -30 -30 volts 
DC Plate Current  300 300 ma 
DC Grid-No.2 Current  30 20 ma 
DC Grid-No.l Current  40 40 ma 
Driver Power Output (Approx.)Q  3 3 watts 
Useful Power Output   70" 105n watts 

In Grid-Drive Circuit at gryo Mc 

DC Plate Voltage  700 volts 
DC Grid-No.2 Voltage  200 volts 
DC Grid-No.l Voltage  -30 volts 
DC Plate Current  300 ma 
DC Grid-No.2 Current  10 ma 
DC Grid-No.1 Current  20 ma 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 7. 
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8462 
In Grid—Drive Circuit at q7o Mc 

Driver Power Output (Approx.)Q  5 watts 
Useful Power Output   85D watts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance 
Under Any Condition: 
With fixed bias   25000 max. ohms 

Grid—No.2 Circuit Impedance   10000 max. ohms 
Plate Circuit Impedance   p 

a 
The heating time required for adequate cathode emission is a function 
of the fi lament voltage and the impedance of the filament—voltage 
supply. IL may be drastically reduced by employing a suitably de—
signed ove rvoltage control circuit. 

h Obtained preferably from a separate well —regulated source. 

J This value represents [he approximate grid—No.1 current obtained due 
to initial electron velocities and contact—potential effects when grid—
No.1 is driven to zero volts at maximum signal. 

N Driver power output rep re sent5 circuit losses and is the actual power 
measured at input to grid—No.1 circuit. The actual power required de—
pends on the operating frequency and the ci rcu~t used. The tube Driv—
ing power ~s approximately zero watts. 

~ Referenced to either of the two tones, and without the use of feedback 
to enhance l inearity. 

n This value of useful power is measured at load of output circuit. 
p The tube should see an effective plate supply imy ed ante which l imits 
the peak—current Ch ro ugh the tube under 5u rge co ndition5 20 15 amperes. 

4 Driver power output includes circuit tosses and is the actual power 
measured at the input to the grid circuit. It wilt vary depending upon 
the frequency of operation and the circuit used. 

b Measured with special shield adapter. 

o E. F.John son Co., 1921 10th Ave. S.W., Wa sek a, Minnesota. 
d 

Myc al ex Corp. of America, 125 Cl ifton Blvd. Cl ifton, N.J. 
e 

~, For use at higher frequencies. 

f The maximum rating for a si ~n al having a minimum peak—to—average power 
ratio less than 2, such as is obtained in "Single—Tune" operation, is 
30o ma. During short periods of circuit adjustment under "Single—
Tone" conditions, the average plate current may be as high as u50 ma. 

B Maximum plate dissipation is l imited by the maximum plate core temper—
ature and the cool ing system to maintain tube operation below the 
specified maximum plate core temperature. With simple low—cost cool ing 
techniques, maximum plate dissipation may be only about 100 watts; 
with more sophisticated cool ing techniques, maximum plate dissipation 
may be as high as 300 watts. 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

1. Fi lament Current  1 3.6 5.6 amp 
2. Direct lnterelectrode 

Capacitances: 
Grid No.l to plate  2 — 0.13 pf 
Grid No.l to cathode  2 14 18.5 pf 
Plate to cathode  2 — 0.03 pf 
Grid No.l to grid No  2   2 18 24 pf 
Grid No.2 to plate  2 5.7 8.0 pf 
Grid No.2 to cathode  2 2.0 4.0 pf 

3. Grid—No.1 Voltage 1  3 ~ —24 volts 
4. Grid—No.2 Current 1  3 —7 +8 ma 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



8462. 
Note 1: With 2.9 volts (AC or DC) on filament. 

Note 2: Measured with special shield adapter. 

Note 3: With do plate voltage of 700 volts, do grid—No.2 voltage of 250 
volts, and do grid—No.l voltage adjusted to give ado plate cur—
rent of 185 ma. 

PLATE TERMINAL 
CAP JE DEC No.CI-1 

PLATE CORE-
TEMPERATURE 

MEASUREMENT POINT 

PLATE 
TERMINAL CONTACT 

SURFACE 
(CYLINDER) 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

CERAMIC 
 ,:. STIPPLED 

~  REGION 
NOTE 1 

.500 
MAX. 
DIA.  

_ A 

1.920 
±.065 

.806 
±.005 

DIA. .700 
N2S3S M

I
IN. 

I 1.5 5 
iii  rA45 

9 cZAitls9ldJl_•1':s?i°>.J.fs~~"~;P i 

687 DIA. 
-NOTES 
263 

1.25 
MAX. 150 D~A. iMIN. 

1.426 ±.010 DIA. 
~— {NOTES 263) —~ 

.300 
±.020 

T 

BASE 
JEDEC No.Ell-81 

2.26 
MAX. 

92CS-I 1306RI 

DIMENSIONS IN INCHES 

Note I: Keep al l stippled regions clear. Do not al low 

contacts or circuit components to protrude into these 
annular volumes. 

Note 2: The diameters of the platete rminal contact 

surface, grid-No.2 terminal contact surface, and pin 

circle to be concentric within the fol lowing values -of 
maximum ful l indicator reading: 
Plate to retinal contact surface 
to grid-No.2 terminal contact surface  0.030" 

Plate terminal contact surface 
to pin circle  0.040" 

Grid-No.2 terminal contact surface 

to pin circle  0.030" 

Note 3: The ful l indicator reading is the maximum 

deviation in radial po s.ition of a surface when the 

tube is completely rotated about the center of the 

reference surface. It is a measure of the total effect 

of run-out and el l ipticity. 
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8462 
TYPICAL PLATE CHARACTERISTICS 

At a Constant Grid-No.2 Voltage of 400 Volts 
FILAMENT VOLTS = 2.9   
GRID—No.2 VOLTS =400 
GRID—No.l VOLTS =ECI 

N 
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TYPICAL PLATE CHARACTERISTICS 
At a Constant Grid-No.2 Voltage of 250 Volts 
FILAMENT VOLTS = 2.9 
GRID—No.2 VOLTS =250 
GRID—No.l VOLTS =ECI 

~H ~ I~— ~~~ ~ ~'~ I~~~ ~~ 111 ~' 1 .~ ~~~~~ 

iii ~i+ iiii~ii~ii~iiiiiii!iiiiiiiii iiiii 

PLATE AMPERES 

n 
d 

0 
N 

O 
O N 
N J 

0 0 0 

0 
0 u~ 

0 

O 

W 
F 
Q 
J 
a 

92CM-12228 

RADIO CORPORATION OF AMERICA DATA a 
6-64 Electronic Components and Devices Harrison, N. J. 



8462 
TYPICAL PIATE CHARACTERISTICS 

At a Constant Grid-No.2 Voltage of 150 Volts 
FILAMENT VOLTS = 2.9 
GRID—No.2 VOLTS =150 
GRID—No.l VOLTS =ECI 
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8462 
TYPICAL CHARACTERISTICS 

At a Constant Grid-No.2 Voltage of 400 Volts 
FILAMENT VOLTS = 2.9 
GRID—No.2 VOLTS = 400 
GRID—No.l VOLTS =EC1 
ICI= 
IC2= 
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8462 
TYPICAL CHARACTERISTICS 

At a Constant Grid-No.2 Voltage of 250 Volts 
FILAMENT VOLTS = 2.9  
GRID—No.2 VOLTS =250 
GRID—No. I VOLTS = ECI 
ICI =----
IC2 = 

6~• 
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8462 
TYPICAL CHARACTERISTICS 

At a Constant Grid-No.2 Voltage of 150 Volts 
FILAMENT VOLTS = 2.9 
GRID—No.2 VOLTS =150 
GRID—No.l VOLTS • ECI 
ICI' — — —
IC2' 
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8462 
TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
At a Constant Grid-No.2 Voltage of 400 Volts 

FILAMENT WLTS=2.9 
GRID—No.2 VOLTS=400 
PLATE AMPERES=2y=  

GRID—No. 2 AMPERES=2C2= ---
GRID—No.l AMPERES=I~1= -----
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$462 
TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

~ 
At a Constant Grid-No.2 Voltage of 250 Volts 
FILAMENT VOLTS = 2.9 
GRID—No.2 VOLTS =250 
PLATE AMPERES = Ip =  
GRID—No.2 AMPERES = IC2=---
GRID—No.l AMPERES =ICI =--
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8462 
TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

At a Constant Grid-No.2 Voltage of 150 Volts 
FILAMENT VOLTS = 2.9 
GRID-No.2 VOLTS =150 
PLATE AMPERES = Ib•  
GRID-No.2 AMPERES = IC2'----
GRID-No.l AMPERES =ICI =---
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8501 
Beam Power Tube 

CERMOLOX ® THORIATED-TUNGSTEN MESH FILAMENT 
INTEGRAL LOUVERED-FIN RADIATOR FORCED-AIR COOLED 

5500 WATTS UHF TV OUTPUT AT 890 Mc 
5500 WATTS CW OUTPUT AT 900 Mc 

Also Useful in Appl ications Intended for UHF TV Service 
in Stationary and Portable Equipment, such as AF Power 

~~ Ampl ifiers or Modulators, Plate-Modulated RF Power 
Ampl ifiers in Class-C Telephony Service, AM or Single-
Sideband Linear RF PowerAmpl ifiers, Hard-Tube Modulators, 
Pulsed-RF Ampl ifiers,Requlators, or other Special Services 

Electrical: 

Fi lamentary Cathode, Thoriated 
Tungsten Mesh Type:° 

Voltage (AC or DC)   
{5,0 maP. volts 

Current: 
At 4.5 volts  125 typ. amp 
For starting, even momentari ly  300 max. amp 

Cold resistance   0.005 ohm 
Minimum heating time  15 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 1200, grid-No.2 
volts = 900, and plate amperes = 8. 16 

Direct Interelectrode Capacitances: 
Grid No.1 to plates 0  32 max. pf 
Grid No.1 to filament   65 pf 
Plate to fi lamenta~b  0.040 max. pf 
Grid No.1 to grid No  2   70 pf 
Grid No.2 to plate  13 pf 
Grid No.2 to fi lamentb  2.0 max. pf 

Mechanical: 

Operating Position  Vertical, either end up 
Maximum Overall Length  5.65" 
Maximum Diameter (See DimensionaC Outline)   6.17" 
Weight (Approx  )   10 lbs. 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

G~-Grid-No.1-
Terminal 
Contact 
Surface 

G2 -Grid-No. 2-
Terminal 
Contact 
Surface 

F -Fi lament -
Terminal 
Contact 
Surface 

K-F 

RADIO CORPORATION OF AMERICA 

K-F - Cathode-
Filament 
Terminal 
Contact 
Surface 

P - P) ate-
Terminal 
Contact 
Surface 

DATA I 
Electronic Components and Devices Harrison, N. 1. 4-65 



8501 

Thermal: 

Terminal Temperature (Plate, 
grid No.2, grid No.1, cathode-
filament and fi lament)  

Plate-Core Temperature 
Air Flow:d 

Through radiator — Adequate air flow to l imit the plate-
core temperature to 250° C should be del ivered by a blower 
through the radiator before and during the appl ication of 
fi i lament, plate, grid-No. 2, and grid-No. l voltages. 

To Plate, Grid-No.2, Grid-No.i, Cathode-Filament, and 
Filament Terminals — A sufficient quantity of air should 
be al lowed to flow past each of these terminals so that 
their temperature does not exceed the specified maximum 
value of 250° C. 

During Standby Operation — Cool ing air is required when 
only fi lament voltage is appl ied to the tube. 

During Shutdown O~pe ration — Air flow should continue for 
a few minutes after al l electrode power is removed. 

250 max. °C 
250 max. °C 

RF POWER AMPLIFIER — Class B Television Servicec 

Synchronizing-level conditions fer tube 
unless otherwise specified 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC Plate `Joltage  7000 volts 
DC Grid-No.2 Voltage  1500 volts 
DC Plate Current  4 amp 
Plate Dissipation    10000 watts 
Grid-No.2 Input   150 watts 
Grid-No.1 Input   100 watts 

Typical CCS Operation: 

In acathode-drive circuit at 8qo Mc 
and bandwidth of S.5 Mc 

DC Plate Voltage  5700 volts 
DC Grid-No.2 Voltage  1000 volts 
DC Grid-No.1 Voltage  -40 volts 
DC Plate Current: 
Synchronizing Level   2.9 amp 
Pedestal level   2.2 amp 

DC Grid-No_2 Current: 
Synchronizing level 0  015 amp 
Pedestal level 0  011 amp 

DC Grid-No.1 Current: 
Synchronizing level 0  375 amp 
Pedestal levei 0  275 amp 

Driver Power Output: 
Synchronizing level   600 watts 
Pedestal level   335 watts 

Output Circuit Efficiency   80 ~ 

V 

V 

~/ 

V 

\€ 

DATA i RADIO CORPORATION OF AMERICA 
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Useful Power Output: 
Synchronizing level   5500 watts 
Pedestal level   3100 watts 

e.~.̀

/~~ 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphya
and 

RF POWER AMPLIFIER — Class C FM Telephonye 

Maximum CCS Ratings, Absolute-Ma.zimum Values: 

DC Plate Voltage  7000 volts 
DC Grid-No.2 Voltage  1500 volts 
DC Grid-No.1 Voltage  -100 volts 
DC Plate Current  3 amp 
DC Grid-No.1 Current  0.65 amp 
Grid-No.l Inputf  100 watts 
Grid-No.2 Input9  150 watts 
Plate Dissipation   10000 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  5000 ohms 
Grid-No.2-Circuit Impedance  See Note y 
Plate-Circuit Impedance  See Note h 

Typical CCS Operation: 

In Cathode-Drive Circuit at goo Nc 

DC Plate Voltage  5700 volts 
DC Grid-No.2 Voltage  1000 volts 
DC Grid-No.l Voltage  -85 volts 
DC Plate Current  2.7 amp 
DC Grid-No.2 Current 0  025 amp 
DC Grid-No.l Current 0  200 amp 
Driver Power Output   900 watts 
Output-Circuit Efficiency   72 ~ 
Useful Power Output   5500 watts 

a With external flat metal shield e" in diameter hav ins a center hole 9' 
in d iamete r. Shield is located in plane of the grid—No.2 terminal, 
perpendicular to the tube axis, and is connected to grid No. 2. 

ll Wtth external flat metal shield e" in diameter having a center hole 
2-3/a' in diamete r. Shield is located in plate of the grid—No.l termi—
nal, perpendicular to the tube axis, and is connectetl to grid No. 1. 

The following footnotes apply to the RCA SransxittinR fube Operating 
Considerations given at Pront of this section. 

o See Rlec tr icnl Considerations — Filament or Heater. 
d 

See Cooling Considerations — Forced—Air Cool ing. 
e see classes of service. 

f See 6lectr ical Considerations — Grid—No.l Voltage Supply. 
g See Rlec tr ical Cottstiderations — Grid—No.2 Voltage Supply. 

h See Rlec trical Considerations — Plate Voltage Supply. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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RADIATOR 

DIMENSIONAL OUTLINE 
  6.1 ~ DIA. MAX. 

NOTE la 

PLATE CORE TEMPERATURE 
/MEASUREMENT POINT 

\~\\\\III ~I///~ ~~~~: 
PLATE TERMINAL 
CONTACT SURFACE 

3.250±,015 DIA 
NOTE Ib 

GRID-Na 2 TERMINAL  
CONTACT SURFACE 

3A29 ±A14 DIA. 
NOTE Ic 

GRID-Na I TERMINAL 
CONTACT SURFACE 

23191.012 DIA. 
NOTE Id 6 2 

CATHODE-FILAMENT 
TERMINAL CONTACT 

SURFACE 
1850 ±.010 DIA. 

NOTES k B 2 

250 
MIN. 

O STIPPLED REGION NOTE 3 

f~ CERAMIC INSULATOR 
• TERMINAL TEMPERATURE 

MEASUREMENT POINT 

21 1 1.940 
Ì  MM1. 

1.330 
±A40 

~ ±.030 

 4
t

r
MIN+ I 

i  ,475
1 !!! r 

±.030 850 

REFERENCEI I }  200 *•035 
SURFACE ±.025 

FILAMENT TERMINAL CONTACT SURFACE 
.751±A10 DIA. NOTES Iq B 2 
NOTE If 

DIMENSIONS IN INCHES 

92CL-13039 

Note I: Concentricity between the various diameters is 

such that the tube wi l l enter a gauge having suitably 

spaced concentric apertures and posts of the fol lowing 

diameters: 
a. Radiator - 6.240 
b. Plate Terminal - 3.288 
c. Grid-No.2 Terminal - 3.061 

d. Grid-No. l Terminal - 2.338 

e. Cathode-Fi lament Terminal - 1.878 

f. Fi lament Terminal IOD) - 0.908 

g. Fi lament Terminal ( ID) - 0.722 

Note 2: The diameter of the terminal is held to the indi-

cated value only over the contact surface length. The 

contact surface length of the fi lament, cathode-fi lament, 

and grid-No. l terminals extends from the edge of its 

terminal to the plane coincident with the edge of the 

adjacent larger terminal. 

Note 3: Keep al l stippled regions clear. Do not al low 

contacts or circuit components to protrude into these 

annular regions. 

Dnrn 2 RADIO CORPORATION OF AMERICA 
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PREFERRED MOUNTING ARRANGEMENT 

,T 
_______~~ I 

²Ź I I I{~—  3.418 DIA. 

1.100 ~ I 
~_ 1 3.192 DIA. 

I 
~ 1 

.220 
.475  ~~~ ~ ~ ~3\~~~\\v 

I~I~~   
1.350 ~~ 

SEE DETAIL 

-REFERENCE LINE 

2.485 DIA. I 

III  2.018 DIA. 

.020 WIDE x,425 DEEP 
(6 SLOTS E0. SP.) 

781 DIA. 
.431 DIA,~~ IS~ 

.125 R.J ~' ~~ 
C ~ .800 

.531 +002 DIA. +i 

DIMENSIONS 
IN 

INCHES 

92CS-12490 

Nate: Al l finger stock No. 97-380, made by Instrument 
Specialties Co., Little Fal ls, N.J. 

CAVITY TUNING CHARACTERISTICS 
GRID No. I TO GRID No. 2 

' GRID-No.2 
TERMINAL 
GRID-No. I 
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CAVITY TUNING CHARACTERISTICS 
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TYPICAL COOLING CHARACTERISTICS 

INCOMING AIR TEMPERATURE-25° C 

PLATE DISSIPATION 
CURVE WATTS 

A 4000 
B 6000 

D 10000 

soo 

400 
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PLATE CORE TEMPERATURE °C (SOLID LINE) 
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PRESSURE DROP IN INCHES OF WATER (DASHED LINE) 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

FILAMENT VOLTS = 4.5 
GRID —No. 2 VOLTS = 1000 
PLATE AMPERES = Iy 
GRID —No. 2 AMPERES = I C2 ---
GRID—No. I AMPERES =ICI 
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Super-Power Klystron 
FIVE-RESONATOR, FIXED-TUNED, MAGNETICALLY-FOCUSED 

WATER-COOLED TYPE 
21-MEGAWATT PEAK PULSE OUTPUT AT 2856 Mc/s 

For RF-Pulsed Amplifier in S-Band Linear 

Accelerator Service 

~~ 
ELECTRICAL 

Heater, for Matrix-Type Oxide-Coated 
Unipotential Cathode 
Voltage IAC or DC)   15 V 

See accompanying Electrical Considerations 

Current: 
Typical value at 15 volts   14 A 
Starting value, even momentarily  30 max A 

Cold resistance 0  15 4 
Heating time (Mini mum)   20 min 

At normal operating current before applying 
beam voltage 

Pump Sputter Ion Type 
Set aCCOmpanying Electrical Gonsiderations 

Direct Interelectrode Capacitances 
Anode to cathode  42 pF 
Anode to cathode  50 pF 
With corona shield and in permanent magnet 

Frequency (Center)  2856 Mc/s 
Phase Sensitivity to Beam Voltage 6 deg/per cent of beam-

voltage change 

MECHANICAL 

Operating Position Vertical, cathode end down 
Maximum Overall Length 49  7 in 
Maximum Diameter See accompanying Dimensional Outline 
Cooling Connections 

Inlet   I/2 in — 14MPT 
Outlet  I/2 in — 14MPT 

Circuit Connections 
Beam and heater voltage term!nals  See accompanying 

Dimensional Outline 

RF input Mates with UG-573/U male 
RF output   Mates to Waveguide WR284 with 

RCA-AJ2121 Male Waveguide Flange 
Sputter ion pump voltage  Mates with No.924-0715a 

High Yoltage Connector 

Weight (Approx.) 
Without magnets   150 lb 
With electromageet and lead X-radiation 
shields attached   1 100 lb 

With permanent magnet and lead X-radiation 
shields attached   1625 lb 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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THERMAL 

Metal Surface Temperature 
At 0-ring groove on cathode cyl inder  100 max °C 
All other metal surfaces  150 max oC 

Ambient Oil Temperature   100 max °C 
Electron-gun-assembly bath 

Window Band Temperature   90 max °C 
Through 10-32 NF tapped hole in window 
cover to accommodate thermocouple 

Temperature-Measurement Points See accompanying 
Dimensional Outline 

Oil Immersion 
Oil immersion of the electron gun assembly is required. 

The tube must be lowered into an oil bath to the level 
shown on the Dimensional Outline. The oil bath must be of 
sufficient volume to limit the surface of the electron gun 
assembly to a temperature below 100° C. Transformer oil 
with high insulating properties, such es GElOCb or equiva-
lent, must be used. 

Water Coolingf 
Water cooling of the internal structure is required. 

The water flow must start before application of any voltage 
in order to purge the system of bubbles end should continue 
for several minutes after removal of voltage. Interlocking 
of the water flow with the power supply is recommended to 
prevent tube damage incase of failure of adequate water flow. 

Water Flow 

For Collector Typ. Absolute 

Dissipation Flow 
Min. 
Flow 

kM gDm gpm 

of 78 I I 10 

Max. Pressure 
Differential 
for Typ. Flow 

Dsi 

30 

Resistivity of water at 25° C   I min M4-cm 
Water temperature at outlet   70 max oC 
Max. water pressure at inlet  i00 max psi 

PULSED RF AMPLIFIERg 
Absolute—Maximum Ratings 

Fora maximum do pulse "ON" time of 3.2 micro-
seconds in any 2700-microsecond interval, 
and rf load vacuum pressure of SO-7 Torr. 

Peak Beam Voltage°  ~ 260 kV 
Peak Inverse Beam Voltage   50 kV 
Peak Beam Current   270 A 
Peak Input Beam Power   68 MW 
Average Input Beam Power  78 kW 

`~ 

v 
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Typical Operation 

With recta:lgular waveshape pulses, rf pulse duty factor of 
0.0009, rf pulse duration of 2.5 µs centered within a do 
pulse duration of 3.2 µs, and at a frequency of 2856 Mc/s. 

Peak Beam Voltage   250 200 kV 
Peak Beam Current   250 170 A 
Driving Power Output  105 150 W 

At peak of pulsed  
Useful Power Output  21e 12e MW 

At peak of pulse 
Power Gain 53 49 d8 
Phase Modulation 

By heater magnetic field 0.14 0.1 deg 
By change in beam voltage  6 5.5 deg/~ 

Amplitude Modulation 0.12 0.05 
By noise and heater magnetic field 

Maximum Circuit Value 

Load VSWR   1.5: 1 

a Varian Associe to a, 611 Hen sen Way, Pelo Alco 2, Calif. 
b Manufsc cured by Cene rel Electric Co. 
a The mag "code of any spike on the beam oltage pulse hould noc a ed 
ica pe kr value by ch en S%, nd the duration of the spike •hen 
e asured ac the peak ovelue level should noc exceed 0.15 µs. 

d Input VSWR et the cube input c net ci on must noc exceed 1.5:1. 
e At a load VSWR noc exceeding 102:1. 

The following footn oces apply co the RCA Transmitting Tube 
Operating Considerations given et Cront of this section. 

See Cooling Considerations — Liquid Cooli gg Fo d tailed informa-
tion cooling systems see Aqq lecattion Cutide forrRCArSuger Power Pubes, 
10E-279A. A copy of this guide ay be obtained by writing to HCA, 
Commercial Engineering, Harrison, N.J. 
See Classes of Service. 

f 

9 

CHARACTERISTICS RANGE VALUES 

Note Min Maz 

Heater Current  I 13 15 A 
Peak Beam Current   1 ,2 237 263 A 

Note I: With 15 volts ac or do on heater. 
Note 2: With beam voltage of 250 kilovolts. 

ACCESSORIES 

For RCA-8568 SUPER-POWER KLYSTRON 

The following tabulated accessories are shown in 
position on the accompanying Assemhly Drawing 

RCA Type No. Description 

AJ2106 Set of X-radiation Shields (Includes AJ2107 
through AJ2113) 

A J2107 Upper Collector X-radiation Shield 

AJ2108 Lower Collector X-radiation Shield 

AJ2109 Outlet Water Pipe X-radiation Shield 

RADIO CORPORATION OF AMERICA 
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RCA Type No. Description 

AJ2110 Window X-radiation Shield 

AJ21 1 1 Waveguide X-radiation Shield 

AJ21 12 Inlet Water Pipe X-radiation Shield 

AJ21 13 Aluminium "Spool" Casting X-radiation Shield 

AJ21 14 Permanent Magnet 

AJ21 15 Corona Shield 

AJ21 16 Sputter-Ion-Pump Magnet and Bracket Assembly 

AJ2117 Electromagnet 

AJ21 19 Aluminum Waveguide-Flange Gasket 

AJ2120 Copper Waveguide-Flange Gasket 

AJ2121 Male Waveguide Flange 

AJ2122 0-ring, uniform dash number 441 Buna N 

AJ2123 Waveguide-Flange Hardware (Includes 10 sets of 
3/8-16 x 2-1/4 hex head bolts, 3/B-16 nuts, and 
0.625 OD x 0.390 ID x 1/16 washers) 

OPERATING CONSIDERATIONS 

ELECTRICAL 

X-Radiation Warning 

Because the 8568 is designed to be operated at peak 
voltages as high as 260 kilovolts, shielding of the tube for 
X-radiation is necessary to protect against possible injury 
to operating personnel. 

A set of X-radiation shields to reduce X-radiation to a 
level not to exceed 3 milliroentgens/hour at a distance of 
36 inches from the major tube axis is available as an accessory, 
RCA-AJ2106. The shields are available individually or in 
a set. 

Heater Voltage 

The life of the cathode can be conserved by adjusting. to 
the lowest heater supply voltage that will give the desired 
performance. In a klystron, however, the heater voltage 
must not be reduced to a level that will cause an excessive 
reduction in beam current; otherwise, the cathode may 
be damaged. 

A recommended procedure for adjusting heater voltage 
during life for maximum life expectancy is as follows: 

1. Set the heater voltage at the recommended value. 

2. Set the beam voltage at the maximum operating voltage 
during adjustment. 

3. Reduce the heater voltage in 0.5-volt steps with 
20-minute stabilization periods between each step. 

4. Monitor the beam current continually. 

DATA 2 RAD10 CORPORATION OF AMERICA 
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CAUTION 

With the beam voltage held constant, the beam 
current must never drop more than three amperes. If 
the three -ampere drop is exceeded, TURN OFF BEAM 
VOLTAGE IMMEDIATELY. 

5. Lower the heater voltage until the beam current is 
reduced Cwo amperes. 

6. Increase heater voltage approximately ten percent 
of the minimum value of heater voltage noted in 
step 5 above. If the heater voltage supply is 
regulated, increase heater voltage approximately 
five percent of the minimum value of heater voltage 
noted in step 6 above. 

Sputter Ion Pump 

The sputter ion pump on the 8568 is a variant of the 
RCA-VC2119; the only difference is in the vacuum system 

connection. 

The RCA-VX2201 Control Unit is a power supply designed 
especially for the VC2119 Series sputter ion pumps. 

PM Magnetic Field 

For applications using permanent -magnet -focused 8568's, 
care must be taken that the magnetic field is not distorted 
by effects of other ferromagnetic materials. In general, 
such materials should be located at least three feet from 
the magnet. 

MECHANICAL 

Handling 

Raise the tube and magnet by using a hoist attached to 
three eyebolts on the top flange of the magnet, or by three 
eyebolts which can be screwed into the 1/2"-13 tapped holes 
located on the top flange of the aluminum "spool" casting. 
See Dimensional Outline for eyebolt locations. 

CAUTION 

Do not rest the tube on the corona shield or heater eontac t. 

Rest the tube in an appropriate stand on the lower side 
of the bottom flange of the aluminum "spool" casting. The 
cube can also re at on the three locating °buttons° when 
so equipped. 

Mounting 

For equipment design, the tube is mounted by resting the 
lower side of the bottom flange of the aluminum "spool" 
casting on the focusing magnet. 

Connections 

The output waveguide of the 8568 contains an rf window 
to close the vacuum envelope of the tube. 

RADIO CORPORATION OF AMERICA 
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CAUTION 

External pressure (load side) appl ied to the rf win-
dow must not exceed 10-7 Torr during operation, 
otherwise the tube may be damaged. 

In certain cases, it may be desirable to pressurize rather 
than evacuate to load side of the window to prevent damage 
to the tube. 

The window must be kept clean of any foreign material. 
When the load waveguide is not connected to the tube, the 
plastic cover supplied for shipping should be used to cover 

the tube waveguide flange. 

A male waveguide flange, RCA-AJ2121, a non-reusable gasket, 

RCA-AJ2119 (aluminum) or RCA-AJ2120 (copper), and ten sets of 
nuts, bolts, and washers, RCA-AJ2123, can be used co provide 

a vacuum-tight waveguide seal. The nuts should be evenly 
tightened, with a torque wrench in increments of 1/g to 1/4 

turn each cycle. The final torque must not exceed 100 pound-
inches. The copper gasket should be selected if the oxidation 

rate of the aluminum is excessive. Power supply voltage 
connections to the tube are made with a corona shield, RCA-
AJ2115. 

FOP ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL 
BULLETIN AND APPLICATION GUIDE FOP RCA SUPER POWER TUBES, 
10E-279A AVAILABLE FROM: 

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

V 

~/ 

tr+ 

~/ 
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DIMENSIONAL OUTLINE 
Side View 

RATER OUT L[T, MOTE 2 

A97 
Y A%. 

30.20 
220 

M WNTINi 
fYRFAC[ 

'At `? ~ ~. 
~~~ 

OUTPUT CAVITY ,~ 
%-RAT ENIE LD 

LOR [R OUTPUT , 
CAVITY %-R AV 3NIEL0 

T EY PERATURE 
Y EA3URENENT 
POIMT FOR 
0 -RIMi GROOVE 

0 -RIMi 

7,000 DIA., 
NOTE I 

OIL IEYEL 

9.32 
21.00 

~  1 ~ 
DETAIL A~ / 

DIMENSIONS IN INCHES 

— RF OUTŹUT 

BPUT TE R-ION 
PUMP 

IB 12 
i.0a 

RINDOR 
COVER 

AWNINUY •i►OOl" 
CARTING 

P~—I3.00 ~ 0 OIA. 

(i)NOUMTINB MOLE9 
NOTE 3 
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DIMENSIONAL OUTLINE 

161 MDUXTING HOLES 
XO7E 3 

14.25 Y A%. 014 

1l1 NOLES, NOTE 4 
E OF ALUMINUM 'SPOOL' CASTI 

Top View 

I l.00 NA%. 

10 50 

7.50 t.0! 

12.5 MA%. 

( AT WAVE6UIDE FLANSE 

Detail A 

NEATER-CATNCDE TERMINAL 
~CO NTACT SVRFACE 

0.05 MIN 

1.26 
4 OS T  ~~ 

1 .~— 1.9Y t.OS DIA. 

0.4T f.16 
-.05 

NEATER TERMINAL 
1 12 DIAL 

CONTACT SURFACE ~ ` ' 

DIMENSIONS IN INCHES 

644 

92LL-101 1 

Note 1: Recommended diameter of 0-ring sealing surface, 

Note 2: 1/2-14 external American Standard taper pipe 
thread (Male). 

Note 3: Six (6) mounting holes, 9/16 inch diameter through 
the 13.00-inch diameter flange. Equally spaced on a bolt 

circle of 11.56 inch diameter. 

Note 4: Three (3) holes, 1/2-13 NC, equally spaced on a 

bolt circle of 10.00 inches for lifting eyebolts. 
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ASSEMBLY DRAWING 

AJ2121 

AJ2119 
OR 

AJ2120 

AJ2114 
OR 

AJ 2117 

92LL-i0i2 

~'  
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Super-Power Beam Power Tube 
2 MEGAWATTS PEAK POWER OUTPUT IN 
SHORT-PULSE SERVICE AT 425 MHz 

PULSE LENGTH LOW FILAMENT POWER 
TO 15 MICROSECONDS FOR AIRBORNE USE 

LIQUID COOLED 

For Grid-Driven, Plate-Pulsed Amplifier Applications 
at Frequencies from 174 to 600 MHz in Long -Range 
Search Radar and in Pulsed Communications Applications 

The 8587 is the same as the 6952 excepiforthe following items: 

MECHANICAL 

Overal l Length 9  19 t 0.31 in 

COOLING CONSIDERATIONSa 

To inspect the plate coolant course: (1) Aemove the 8 
screws from the plate terminal. Lift the plate -terminal 
assembly carefully out of the tube. This assembly should 
come out easily. (2) Remove the 0-ring from the moat. (3) In-
spect the internal structure of the plate coolant course with 
the aid of a convenient light source. 

(a) When water or ethylene-glycol-water solution is used, 
the plate-terminal assembly may stick in (1) above due 
to excessive deposit build-up. If so, clean the plate 
coolant course before further attempting to remove the 
assembly. In (3) above determine if there is a flaky 
or adherent deposit on the structure. If a deposit is 
observed, it should be removed. Such a deposit generally 
consists of copper oxide (usually black) which can be 
removed by cleaning as above. 

(b) When liquid coolant FC75 is used, determine if there are 
any particles. Remove any particles. In general, the 
metal surface of the coolant course should not exhibit 
any heavy deposits or oxide coatings. 

(4) Replace the 0-ring in the moat. Orient the plate-terminal 
assembly so that it is in its original position (refer to the 
index pin of the tube for orientation) and then seat it. Re-
place the 8 screws. Tighten the screws in succession until snug. 

a See Cooling Considerations-L iqutid Coaling, u der RCA Transmitting Tube 
Oye ratting Considerations given ac front of this sec cion. 
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SIMPLIFIED DIMENSIONAL OUTLINEr 

a.Tz 
•.w -.So 
DIA i u.23 

MA%. 

INDEX 
PIN 

OUTPUT ENO 

Pw 
DC PLATE L COOLANT 

CONNECTNkI 
P 

RF PLATE T[11MINAL 
CONTACT 3U11FACE 

EXNAU3T CAP 
MANE NO CONNECTION 

DO NOT REMOVE 

RR 

/
Rf CATMOOE TEIIMNML 

CONTACT SUN 

auT' coaANT coNNEcroR 
Do Nor MANE 

icaNNEcrNxv To SCKW3 

3/t-N{UNF 21 TNb 

—'IN• e00LANr CONNECTOR 

® INDK.ATES CERAMIC 

319 
l.DI 

F 
INSULATED FN.AMK/!T RF GRID-NpI TEERMINAL 

I COOLANT
RMI 

CTNSN OI CONTACT SUNiACE 
COOLANT -CONNECTION NUT ~ 920.-RMiF/ 

DIMENSIONS IN INCHES 

A de cai led Dimensional Outline end a aced Gauge Drawings ere given 
rn the Technical Bulle cin evei leble upon requea c. 

FOR ADDITIONAL INFORMATION ON THIS TYPE INCLUDING INPUT 
AND OUTPUT CAVITY DRAWINGS, 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 
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Beam Power Tube ~. 

~~ 

,~ 

r \ 

CERMOLOX® RUGGEDIZED TYPE INTEGRAL RADIATOR 
FORCED-AIR COOLED 40 WATTS CW POWER OUTPUT AT 1215 Mc/s 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 
For Use in Compact Aircraft, ;dobile, and Stationary Equipment 

The 8596 is the same as the 7u57 except for the following items: 

MECHANICAL 
Maximum Overall Length   2.036 in 
Maximum Diameter   1.327 in 

THERMAL 
Plate, Grid No. 2, Grid No. l, Cathode, and 

Heater Temperature   250 max °C 
Plate-Core Temperature   250 max °C 

CHARACTERISTICS RANGE VALUES 

Note Min Max 

Zero Bias Plate Current   1,7 390 - mA 
NOTE 7: Wi ch do plate voles = 300, do grid-No.2 voles = 150, do grid No,l 

volts = 0. 

RADIATOR —~

.750 

PLATE 
3.015 

TERMINAL 
CONTACT 
SURFACE 
1.095 MIN. 

r. 

(

o

NOTE ID) 

TEIRMINAL 
CONTACT 
SURFACE 
.985 MIN. 
(NOTE IcI 060 MIN ~

.090 MIN. 

DIMENSIONAL OUTLINE 

[3123,015 DIA, 
( NOTE b) 

6e0+.030 
- .010 

.1253.016 
i 

PLATE-CORE 
TEMPERATURE 
MEASUREMENT 

POINT 

025 
3.025 * ps5 .100 MIN 

 l ! 
.050 MIN. MIN. 

095 
MIN. 

} 

t  1.965 
3.071 

1.940 
3.053 

  1.030 

120 110 t 
3030 

MIN. MIN. 
t }.600 

MIN. 
.370 
3.020 

GRID-No.l TERMINAL 054 "~i ~i ~ 
CONTACT SURFACE MIN. ~I CONTACTTSURFACE .735 MIN. (NOTE Id) 

AXIAL PINS _ .260 MAX. 
(NOTE 191 (NOTE If) 

QCERAMIC 

STIPPLED REGION 
(NOTE 2) 

~ ELECTRODE-TEMPERATURE 
MEASUREMENT POINT 

DIMENSIONS IN INCHES 

 HEATER-CATHODE 
TERM NAL 

CONTACT SURFACE 
.490 MIN, (NOTE Ie) 

920M-1221982 

For notes, see next page. 
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NOTE I: The following diametrical space requirements accommodate the con-
centricity of the cylindrical surfaces of the radi etor band, axial pin, and 
each electrode terminal: 

a. Nadi ator Band - 1.376 inch e. Heater-Cathode Terminal -
b. Plate Terminal - 1.719 inch 0.519 inch 
c. Grid-No.2 Terminal - 1.019 inch f. Heater Terminal - 0.238 inch 
d. Grid-No.l Terminal - 0.764 inch g. Axial Pin - 0.071 inch 

NOTE 2: Keep all stippled regions clear. Ib not allow contacts or circuit 
components to protrude into these annular volumes. 

PREFERRED MOUNTING ARRANGEMENT 

and Layout of Associated Contacts 

1.250 2.001 
DIA. 

I.I55 LOOt 
DIA. 

.905 3.001 —►1 
DIA. 

.650 ±.001 
DIA. 

SEE DETAIL"A""~ 

.051 
DETAIL "A ~~'~ .260 

~ NOTE I 
~~ 

T 
I 

NOTES 
2 86 

NOTES 
386 

NOTES 
a 8 6 

t 360 
NOTES .145 ±.005 

5 8 6 3.005 

.850 
3.005 

—140 3.00S 

•350 1.001 DIA. 

T 

.051 ~ 

~—
.265 3.005 

DIA. 

~—

.I 56 ±.001 --.~ ~ ~--
DIA. 

.126 
3.005 

DIMENSIONS IN INCHES 

92CM-12217RI 

NOTE I: If a clamp is used, it must be adjustable in aplane normal to the 
major tube axis to compensate for vari a[ions in concentricity between the 
radiator cylinder and the contact. terminals. 

NOTE 2: Contact ring No. 97-252 or finger stock No.97-380. 

NOTE 3: Contact ring No. 97-253 or finger stock No. 97-380, 

NOTE 4: Contact ring No.97-254 or finger stock No.Q7-380. 

NOTE 5: Contact ring No.97-255 or finger stock No.97-380. 

NOTE 6: The specified contact ring of preformed finger stock and finger 
stock No.97-380 provide adequate electrical contact, but 
the finger stock No.97-380 is less susceptible to breakage than the speci-
fied contact ring. Both types are made by instruments specialties Co., 
Little Falls. N. J. 

`~../ 

`/ 
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Power Triode 
NUVISTOR TYPE 

ENVIRONMENTAL TESTS LIFE TEST 

For Cathode-Drive, Low-Level Class-C RF-Power-Amplifier, 

Oscillator, or Frequency-Multiplier Applications to 1.4 

~t 

Cc/s in Aircraft, Industrial, Military, and Other Equipment 

Operating Under Conditions of Severe Shock and Vibration. 

ELECTRICAL CHARACTERISTICS 

Bogey Values 

Heater Voltage (AC ar DC)   Ef 6.3 V 
Heater Current at Ef = 6.3 V. If 150 mA 
Heater Input  Pf 0.95 W 
Direct Interelectrode Capacitances 
Without external shield 

. Input: K to (G, S, H)   ci 6.0 pF 
Output: P to (G, S, H) co 1.2 pF 
Heater to cathode   chk 1.4 pF 

Class AI Amplifier 

For following characteristics, see CondltlOn$ 

Ampl ification Factor µ 60 70 
Plate Resistance (Approx  )  rp 6300 5400 S2 
Transconductance gm 9500 13000 µmho 
DC Plate Current Ib 9 1 1.5 mA 
Cutoff DC Grid Voltage for 
Ib = 10 µA  Ec(co) - -5 V 

Conditions 
Heater Voltage Ef 6.3 6.3 V 
Plate Supply Voltage Ebb 150 I 10 V 
Grid Supply Voltage  Ecc 0 0 V 
Cathode Resistor Rk 150 47 f2 

~"~ 
MECHANICAL CHARACTERISTICS 

Operating Position Any 
Type of Cathode  Coated Unipotential 
Minimum Overall Length (Im).  0 985 in 
Maximum Seated Length (Ism)  0 780 in 
Maximum Diameter (dm)  0 440 in 

~-~. Weight (Approx  ) 2.2 g 
Dimensional Outl ine  JEDEC No.4-6 
Envelope  JEDEC MT4 
Top Capa  Small (JEDEC CI-44) 
Baseb .Medium-Ceramic-Wafer Twelvar 5-Pin (JEDEC E5-79) 

RADIO CORPORATION OF AMERICA 
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Basing Designation for BOTTOM VIEW  12CT 

P i n 2 -Cathode 
Pin 4 -Cathode 
Pin 7° - Do Not Use 
Pin 8 -Cathode 
Pin 10 -Heater 
Pin 12 -Heater 
Metal Shell -Grid 
Top Cap - Plate 

K 

INDE%=LARGE LUG 
• =SHORT PIN—IC 

METAL 
SMELL 

ABSOLUTE MAXIMUM RATINGS 

For Low-Level Class-C RF-Power-Amplifier, Oscillator, or Fre-
quency-Multiplier Tuhe Operatiorz at frequencies up to 1.2 Gc/s 

CCSd ICASe

Plate Supply Voltage  Ebb 500 500 V 
DC Plate Voltage  E¢y 250 300 V 
Grid Voltage 

Peak positive value ecm 4 5 V 
DC positive value   Ec 0 0 V 
DC negative value   Ec -100 -100 V 

Peak Neater-Cathode Voltage ehkm ±100 ±100 V 
Heater Voltage, AC or DC. Ef 5.7 to 6.9 5.7 to 6.9 V 
Instantaneous Voltage   See Breakdown-Voltage 
Between top cap or base pins Characteristics Curve 
and metal shell 

Average Grid Current  Ic(av 5 6 mA 
Average Cathode Current Ik~av; 25 30 mA 
Plate Dissipation   b 2.5 2.7 W 
Envelope Temperature  TE 200 200 °C 

MAXIMUM CIRCUIT VALUES 

CCS IC.4S 

Grid-Circuit Resistance Ry(ckt) 
For fixed-bias or cathode-
bias operation: 

for TE < 1500 C   50 50 kS2 
For TE > 1500 C   $ee Grid-Circuii-Resistance 

Rating Chart 
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TYPICAL OPERATION — CCS 

As Cathode-Drive RF Power Amplifier 

Frequency  
Heater Voltage 
DC Plate-to-Grid Voltage 
DC Cathode-to-Grid Voltage 

From grid resFstor of  
Average Plate Current  
Average Grid Current 

/'~ Driving Power (Aoprox.)  
Useful Power Output (Approx.)9. 

f I 1.2 
Ef 6.3 6.3 
Ebg I80 I80 
Ekg 5.5 5.5 
Rg 1200 1200 

Ib(av) 20 20 
Ic((av 4.5 4 
Py ) 150 250 
Po 1.4 1.2 

Gc/s 
V 
V 
Y 
S2 
mA 
mA 
mW 
W 

As RF Oscillator 

Frequency  f I Gc/s 
Heater Voltage Ef 6.3 V 
DC Plate Voltage Eb 180 V 
DC Grid Voltage  Ec -5.5 V 

From grid resistor of  Rg 1200 R 
Average Plate Current  Ib(av) 21 mA 
Average Grid Current Ic~av) 4.5 mA 
Useful Power Output (Approx.)9. 0 1.25 W 

As Cathode-Drive Frequency Doubler 

Output Frequency fo I Gc/s 
Neater Voltage Ef 6.3 V 
DC Plate-to-Grid Voltage Ebg 180 V 
DC Cathode-to-Grid Voltage Eky 8.5 V 

Frem grid resistor of  Ry 1200 R 
Average Plate Current  Ib{{av) 18.5 mA 
Average Grid Current Ic(av 

) 
3 mA 

Driving Power (Approx.)  g 300 mW 
Useful Power Output (Approx.)9. Po 0.7 W 

a Deai geed co mace with '1/4-inch' connec cor generally available from 
your local HCA Discri bu cor. 

b Desi gaed co mace with Cinch Mfg. Co. socket No. 133 65 10 041, Cinch-
Joaes Sales-Division Dis cri bucor socket Desi gne ci on SNS-3, o egvi valen c. 

~s~ a Pin 7 i f e length such chat its end does not couch the socket rn-
ertionsplene. 

d Continuous Commercial Service. 
e Incermi ccenc Commercial end Ama tear Service. No operating r QV period 

~~\ 

f Measured o me cal shell in Zone "A" (See Dimensional Outline). 
9 Measured ec load. 

Heater Current 

INITIAL CHARACTERISTICS LIMITS 

Note Min Max 

I 140 I60 mA 
Direct Interelectrode Capacitances 2 

- 0.046 pF 
Input: K to (G,S,ii)   - 5.0 7.0 pF 

i"~~ Output: P to (G, S, H)   - 0.9 1.5 pF 
Heater to cathode   - I.I 1.7 pF 

Amplification Factor  3 50 90 

Cathode to plate

e ads 5 m'nu tes end a ery ON period is followed by an OFF or standby 
parr od of the a r greater dare ci on. 
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Note Min Max 

Transconductance (I)  4 7500 1 1500 µmho 
Transconductance (2)  3 10500 15500 µmho 
Plate Current I)   4 6.5 1 1.5 mA 
Plate Current 2)   3 8.5 14.5 mA 
Cutoff Plate Current  5 - 50 µA 
Useful Power Output   6 I.I - W 
Total Grid Current  7 - -0.1 µA 
Heater-Cathode Leakage Current. 8 ±5 i.A 
Leakage Resistance 

Between grid and all other 
electrodes connected together 9 5 GR 

Between plate and all other 
electrodes connected together 10 10 - GB 

Inoperatives  I I ✓ 

Note I: With Ef - 6.3 V. 

Note 2: Measured without external shield. 

Note 3: With Ef = 6.3 V, Ebb = 110 V, Ecc = 0 V, Rk = 4711, 

Ck = 1000 µf. 

Note 4: With Ef = 6.3 V, Ebb = 150 V, Ecc = 0 V, Rk = 15051, 

Ck = 1000 µf. 

Note 5: With Ef = 6.3 V, Eb = 150 V, Ec = -7 V. 

Note 6: Measured at load in cathode-drive rf-power-amplifier 

circuit with f = 1 Gc/s, Ef = 6.3 V, Ebg = 175 V, 

Ekg = 6 V from Rg = 1200 R, Ib(av) = 23 mA max, 

Ic(av) = 5 mA max, Pg = 150 mW, circuit tuned for 
maximum Po(useful)• 

Note 7: With Ef = 6.3 V, Eb = 150 V, Ecc = -1.3 V, Rg = 052, 

Note e: With Ef = 6.3 V, Ehk = t100 V. 

Note 9: With Ep = 6.3 V, Eg-all = -100 V. 

Note 10: With E{ = 6.3 V, EP_all = -300 V. 

Note I I: Tubes are criticized for Shorts, Discontinuities, 
and Air Leaks. 

ENVIRONMENTAL TESTS 

High-Impact, Short-Duration Shock 

Peak Impact Acceleration  1000 g 
Duration of approximate half-sine-wave 
mechanical-shock pulse 0  8 t 0.2 ms 

Operating Conditions during Test 
Ef = 6.3 V, Ebb = 150 V, Ecc =-1.3 V, Rg = 50 k R, Ehk = 100 V 

Post-Shock Limits and Rejection Criteria Min Max 
~1gm  - fl5 ~ 
Ic  - -0.1 µA 
Ihk   - ±10 µA 
ER m (Variable-Frequency-Vibration Test 

Limits) over vibration-frequency range of: 
3 to 6 kc/s   - 100 mV 
6 to 15 kc/s  - 1000 mV 

Tap and Permanent Shorts, aid Ciscontinuities ✓ 
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Low-Impact, Long-Duration Shock 

Peak Impact Acceleration  50 g 
Duration of approximate half-sine-
wave mechanical-shock pulse  I I ~ 2 ms 

Condition during Test 
No tube-element voltages are appl ied. 

Post-Shock Limits and Rejection Criteria 
Same as those specified above for the 
High-Impact, Short-Duration Shock Test 

Sweep-Frequency-Vibration Fatigue 

Vibration-Frequency Range (Overall) 5 to 500 to 5 c/s 
Peak Displacement (5 to 50 and 50 to 5 c/s). 0.040 in 

Peak-to-peak value  0.080 in 
Peak Vibrational Acceleration 
(50 to 500 to 50 c/s)  10 g 
Period of I sweep cycle (Approx.) 
(5 to 500 to 5 c/s)  15 m 
Duration of Test (Overall)  9 h 

Along each of 3 mutual ly perpendicular 
axes  3 h 

Operating Condition during Test 
Ef=s.3v 

Post-Sweep-Frequency-Vibration-Fatigue 
Limits and Rejection Criteria 
Same as those specified above for the 
High-Impact, Short-Duration Shock Test 

Variable-Frequency Vibration 

Vibration-Frequency Range (Overall)   3 to 15 kc/s 
Peak Vibrational Acceleration in XI position. I g 
Period of I sweep cycle (3 to 15 kc/s)  7 s 
Operating Conditions during Test 

Ef = 6.3 V, Ebb 150 V, Ecc 0 V, Rk 150 R, Rp 2 kf) 
Limits Min Max 

ERpm over vibration-frequency range of: 
j to 6 kc/s   - 80 mV 
6 to 15 kcFs  - 700 mV 

LIFE TESTS 

Heater Cycl ing 

Duration of Test 
Operating Conditions 

Ef = 8.5 V cycled 1 minute ON and 2 minutes 
OFF, Ehk = -180 V continuously ON 

Rejection Criteria 
Heater-cathode shorts, and heater and cathode 
discontinuities 

2000 cycles 

RADIO CORPORATION OF AMERICA 
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Intermittent Operation (2, 20, 100, 500, and 1000 Hours) 
Operating Conditions 
E{ = 6.3 cycled 110 minutes ON and 10 minutes OFF, 
Ebb= 150 V,Ecc =OV, Rg =50 kil, Pb=2.4W, 
TE = 150° C min 

End-Point Limits At land 20 100 500 1000 h 

Min Max Min Max Min Max Min Max 

19m  - - 6700 - - - - - µmho 
~1gm/t - ±10 
Poluset"ul ~. - - - - I.0 - 0.9 - W 
~c - - - -0.2 - - - - v~ 

DIMENSIONAL OUTLINE 
JEDEC No.4-6 

2501.005 
DIA. 

.760 

.735 

.965 
MAX. 

METAL CAP 
JEDEC 

No.CI-44 

MT4 
METAL 
SHELL 

20NE "A" 
(NOTE 21 

.190 

I 
.175 .220 
MIN. MIN. 

CERAMIC 
INSULATOR 

.420 MAX. DIA. 

.435 MA X. DIA. BASE 
92CS-12 o2e (NOTE I) JEDEC No. ES-79 

D IMENSIDNS IN INCHES 

Note I: Maximum outside diameter of 0.440" is permitted 
along 0.190" lug length. 

Note 2: Envelope temperature should be measured in zone "A". 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pin Not Shown 

CERAMIC 
WAFER 

LARGE 
LUG 

SMALL 
LUG 

92CS-13211 
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Grid-Circuit-Resistance Rating Chart 
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Typical Constant-Current Characteristics 

Ef =6.3V 
Ip = DC PLATE CURRENT  
Zc = DC GRID CURRENT 
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Typical Characteristics 
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8684 
High Power Magnetron 

Ceramic-Metal Construction 
CW Oscillator 80% Efficiency 
30 Kilowatts at 915 MHz Liquid Cooled 

MAGNETRON 

ELECTRICAL 

Filament, Tungsten Coil 

AC Supply Voltage   12.5 V 
Current° at 12.5 volts   115 A 
Starting Current   Must never exceed 250 

amperes, even momentarily 
Cold resistance  0  010 S2 
Minimum heating time at normal 

filament voltage before anode 
voltage is applied   10 s 

Center Frequency   915 ± 15 MHz 
Focusingb  Electromagnet, using AJ2134, 

AJ2134V1, or equivalent 

MECHANICAL 
Operating Position  Vertical, either end u~ 
Maximum Overall Length  18.25' 
Maximum Diameter   4.94" 
Terminal Connections   See Dimensional Outline 
Weight (Approx.)   16 Ibs 

THERMAL 

Ceramic-Insulator Temperature   150 max. ° C 
Metal-Surface Temperature   100 max. ° C 

Air Cooling 

It is important that the temperature of any external part of the 
tube should not exceed the specified values. Uniform forced-
air cooling of the output ceramic dome is required; with an 
RCA-AJ2134 or -AJ2134V1 Waveguide Adapter, approximately 
20 cfm at 2.5 inches of water is adequate. Forced-air cooling 
of filament-terminal stem is also required. Approximately 5 
cfm at 2 inches of water is required when using the RCA—
AJ2137 Filament Connector. The air flow must start before 
application of the filamentvoltage and preferably should con-
tinue for several minutes after removal of the voltage. Inter-
locking of the air flow with the filament power supply is 
recommended to prevent tube damage in case of failure of 
adequate air flow. 

Liquid Cooling 

Liquid cooling of the anode is required. The liquid flow must 
atartbefore application of the filament voltage and preferably 

~~U LJ 
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should continue for several minutes after removal of the vol-
tage. Interlocking of the liquid flow with the filament power 
supply is recommended to prevent tube damage in case of 
failure of adequate liquid flow. When the liquid is water, the 
use of distilled or filtered deionized water is essential. 

For in(onnation on the cooling system and quality of water, 
see Cooling Considerations under RCA Transmitting Tube 
Operating Considerations at front of this section. 

Typical Water Flow to tube for 6 kW Anode 
Dissipation   3 gpm 

Pressure Drop, at 3 gPm  25 psi 
Maximum Outlet Water Temperature  70 C 
Maximum Inlet Water Pressure  100 paig 

CW OSCILLATOR 
Absolute-Maximum Ratings 

DC ANODE VOLTAGE c  14 kV 
ANODE CURRENT   3 A 
ANODE DISSIPATION  15 kW 
LOAD VSWRd 

At a Power Output of 30 kW  1.1:1 
At a Power Output of 25 kW  2.5:1 
At a Power Output of 20 kW  3.0:1 

Typical Operation at 915 MHz 

AC Filament Voltage 11.7 11.4 11.4 V 
Filament Currents  105 100 100 A 
DC Anode Voltage  7.0 12.5 12.6 kV 
Anode Current  2.0 2.4 2.8 A 
DC Electromagnet Current  1.8 3.1 3.1 A 
Useful Power Outputs  10 25 30 kW 
Efficiency 78 84 86 % 

°The filament is subjected to back bombardment during opera-
tion. This will increase the filament temperature and shorten 
tube life if left uncorrected. Therefore, the filament current 
should be reduced under operating conditions to a value that 
will give the same "hot filament resistance" as when no rf 
power is being generated. The operating filament current must 
be established in the following manner: 

(1) With no anode voltage applied, set the filament current to 
115 amperes without exceeding the starting current of 
250 amperes. Calculate the "hot filament resistance" 
after the filament has stabilized (approximately 5 minu-
tes) by dividing the applied filament voltage by the fila-
ment current. 

(2) Apply power to the electromagnet (See Magnetron Opera-
ting Considerations, Electromagnet Operation), and then 
apply the desired anode voltage. 

V 

V 
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(3) Reduce the filament current in approximate 5-ampere 
steps until the "hot filament resistance" is the same as 
that calculated in Step 1. See Typical Operation data for 
approximate operating current. 

(4) Toreatartthe magnetron after the anode voltage has been 
removed, reset the filament current to 115 amperes, apply 
anode voltage and after the tube is generating power, 
reduce the filament current to the operating value deter-
mined in Step 3. 

bThe magnetic field must be turned "on" before application 
of the anode voltage and turned "off' only after removal of 
the anode voltage. For further details, seeWaueguideAdapter. 

c The anode is normally grounded. 
d Refer to Typical Rieke Diagram for the effects of loadVSWR 

on power output and frequency. 

eAt a load VSWR not exceeding 1.1:1. 

MAGNETRON OPERATING CONSIDERATIONS 

For considerations common to all RCA super-power tubes, sae 
Application Guide (or RCA Super Power Tubes, ZCE-279A. 
Additional considerations specifically for the 8684 are given 
below. 

Use of RF-Gasket 
The rf connection between the magnetron and waveguide 

adapter is made by an rf gasket, RCA-AJ2138 or equivalent. 

Harmonic Radiation Shielding 
Harmonic energy may be radiated through the high-voltage 

and filament insulators. An rf shielded enclosure or suitable 
absorbing material may be requued to reduce the harmonic ra-
diation to acceptable levels. 

Electromagnet Operation 
To establish the electromagnet coil current when a tube is 

first installed, it is recommended that the electromagnet coil 
current be set at a value that will keep the magnetron anode 
current cut off when the anode voltage is applied. The typical 
electromagnet coil current necessary to achieve anode current 
cutoff with various anode potentials is shown in Fig.2. In no 
case should the coil current exceed 4.0 amperes. After the 
anode voltage has been applied, the electromagnet coil current 
should be gradually reduced to give the required magnetron rf 
power output. The magnetron anode current and rf power out-
put will increase slowly as the magnet coil current is gradu-
ally reduced. 

When the tube is restarted after it has been shut down, the 
electromagnet coil current may be reset at the value determin-
ed above provided the coil is not connected in series with the 
magnetron anode supply. See Waue-Guide Adapter, Opera-
ting Considerations for electromagnet and tube operation with 
the coil connected in series with the magnetron anode supply. 

~~~ 
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RF-RADIATION WARNING 

Because the 8684 is designed to generate high rf power 
levels at high frequencies, care must ba taken to protect per-
sonnel from possible injury due to rF-radiation leakage. 

Care must be exercised by the equipment designer and tube 
operator to insure that the rf seals obtained between the tube 
RF Output Terminal Contact Surface (See Dimensional Outline ) 
and Waueguide Adapter, between waveguide flanges, and be-
tweenthe waveguide and rf probes are adequate to limit the rf 
leakage radiation to safe values. 

CONNECTORS 

RCA-AJ2137 is a connector for contacting the filament ter-
minal of the magnetron. It contains a duct to permit forced-air 
cooling of the filament terminal, filament insulator, and the fil-
ament-cathode connector. This connector includes a 10-inch 
long braided lead with connector lug.for 3/8-inch bolt. 

RCA-AJ2136 is aconnectorfor contacting the filament-cath-
ode terminal of the magnetron. This connector includes a 10-
inch long braided lead with connector lug for 3/8-inch bolt. 

RCA-AJ2136V1 is a variant of the AJ2136 described above. 
It features a molded material which suppresses spuriousradia-
tion from the high-voltage insulator area of the magnetron. 

AJ2137 
AC or DC Current (typical)   115 A 
Pressure Drop, at air flow 

of 5 ft 3/min   2 inches 

AJ2136 of water 

AC or DC Current (typical)   115 A 
AJ2136V1 
AC or DC Current (typical)   115 A 
Spurious Radiation Attenuation: 

Minimum   10 dB 
Typical   12 dB 

WAVEGUIDE ADAPTER ~ 

RCA—AJ2134 and AJ2134V1 Waueguide Adapters include 
the necessary electromagnet and rf circuitry for coupling rf 
energy from the 8684 to WR975 waveguide. The AJ2134 and 
the AJ2134V1 aze identical except for the waveguide connector 
flange . 

ELECTRICAL 

DC Coil Voltage  39 V 
Coil Current at 39 volts 3  0 A 
Voltage Transients Across Electromagnet   Must never 

exceed 500 volts, even momentarily 
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MECHANICAL 
/4~ Maximum Overall Length  23.4" 

7, Maximum Height   16.62" 
Maximum Width  ]3.50" 
Mounting Bracket   See Assembly Outline 
Electromagnet Electrical Terminal 

Connection   See Assembly Outline 
Electromagnet Coolant Connections   See Assembly Outline 
Weight (Approx.)   145 lbs. 

THERMAL 
Liquid Cooling 

Liquid Cooling of the electromagnet coil is required. The 
liquid flow moat start before application of the electromagnet 
voltage and preferably should continue for several minutes 
after removal of the voltage. Interlocking of the liquid flow 
with the electromagnet and the magnetron high voltage supply 
is recommended to prevent damage to the electromagnet and/or 
tube in case of failure of adequate liquid flow. 

Typical Water Flow for coil dissipation of 
140 watts 0  25 gPrn 

Maximum Pressure Drop, at 0.25 gPm   10 psi 
Maximum Outlet Water Temperature   70 oC 
Maximum Inlet Water Pressure  100 psig 

Absolute-Maximum Ratings 

DC Electromagnet Voltage f   50 V 
DC Electromagnet Power  190 watts 

f A shunt protection circuit such as provided by a thyrite is 
recommended for protecting the electromagnet from high vol-
tage transients. 
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WAVEGUIDE ADAPTER 
OPERATING CONSIDERATIONS 

See RCA-8684 Ratings for Typical Operation and Magnetron 
Operating Considerations. The electromagnet may be operated'' 
with a separate current-regulated power supply or it may be 
connected in series with the anode of the RCA-8684 magne-
tron, as shown in Fig.l. to minimize the sensitivity of the rf 
power output to anode voltage variations. In the series con-
nected mode a separate power supply must also be connected 
to the electromagnet to (1) allow setting the coil current to the 
level required for proper tube operation (2) allow slight com- ~ 
pensationfor changes in the electromagnet coil resistance due 
to heat, and (3) Permit the application and interruption of the 
magnetron anode voltage without creating excessive tran-
sient voltages across unprotected electromagnet coils. 

To prevent damage to anon-protected electromagnet in the 
series connected mode, the magnetron anode voltage must 
neither be applied nor removed without first increasing the ..~ 
electromagnet coil current to a level that will keep the mag-
netron anode current cut off. The typical electromagnet coil 
current necessaryto achieve anode current cutoff with various 
anode potentials is shown in Fig.2. Once the anode voltage is 
applied, the electromagnet coil current may be reduced to the 
required level by adjusting the output of the electromagnet 
supply. The magnetron anode current and rf power output will 
increase slowly as the coil current is gradually reduced. 

SERIES CONNECTED POWER SUPPLY FOR 
ELECTROMAGNET OPERATION 

ELECTROMAGNET 
COIL 

D—C 
ANODE 
POWER 
SUPPLY 

TRANSIENT VOLTAGE LIMITER 

RCA 6664 
MAGNETRON 

VARIA9LE 
o-c 

ELECTRO—
MAGNET 
POWER 
SUPPLY 

CATHODE-FILAMENT~~~ ~ \ FILAMENT TERMINAL 
TERMINAL TO FILAMENT 

TRANSFORMER 

Fig.l 

92LS-1937 
~i 
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8684 
DIMENSIONAL OUTLINE 

r 1 

r~1 

AxoDE 
COOLANT DUCT No. l 
(SEE NOTE) 

ANODE 
COOLANT DUCT No. 2 

(SEE NOTE) 

2.T5 MAX 
DIA. 

OUTPUT CERAMIC DONE 

CONTACT SURFACE 

Uac:~l3 CERAMIC 

RF OUTPUT TERYINAL 
CONTACT SURFACE 

5.00 MAX. 

3.00±.02 DIA. 

3.99 MAX. DIA. 

NAME PLATE ANO  -- 4.31±.10 
SERIAL NUMBER 

FILAMENT-CATHODE TERMINAL—
CONTACTSURfACE 

3/16 O.D. 

/\ TUBING FOR 
' \ANODE COOLING 

FILAMENT TERMINAL 
CONTACT SURFACE 

ANODE 
COOLANT DUCT No. 2 

/ ,SEE NOTE? 

AxooE 
cooLANT oucr xo. 3 

(SEE NOTE) 

4.9DIA 
AX. 

3.55±.12 

5.16±.12 

18.25MAX 

1/1-18 NF % 2.3 MIN. 
DEEP 16 HOLES) 

92LL-1934 

NOTE: Recommended direction of anode coolant flow: Duct 
#I is "IN" and Duct #2 is "OUT" when tube is operated with 
Output Ceramic Dome UP. With Output Ceramic Dome DOWN, 

 the flow should be reversed. 
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ACCESSORIES 

RCA 
Type No. Description 

AJ2134 Waveguide Adapter; mates with EIA Stan-
dard CRP975F(WR975)Waveguide Flange. 

AJ2134V1 Waveguide Adapter; mates with Alternate 
Waveguide Flange (See Flange on Assem-
bly Outline.) 

AJ2135 Magnetic Pole Piece 
AJ2136 Filament-Cathode Connector 
AJ2136V 1Filament-Cathode Connector with Molding 
AJ2137 Filament Connector 
AJ2138 RF Gasket-
AJ2140 Accessory Kit including -AJ2135, 

-AJ2i36,-AJ2137 
AJ2141 Accessory Kit including -AJ2135, 

-AJ2136V1,-AJ2137 

AJ2134 Waveguide Adapter flange mates with 

EIA standard CRP975F (WR975) waveguide 

flange 
or 

AJ2134V1 Waveguide Adapter flange mates 
with alternate flange shown be low 

2.00 

i i.00 

e1 e1 ie• ~. e+ e 

® ® ~ 
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8684 
TYPICAL RIEKE DIAGRAM 
ANGULAR WAVELENGTH TOWARD LOAD 

_ _.. 
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120~~~150° 

/ / 

105°
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' ~~ `* 

,,`` ` ~ POWER IN kW 
~ ~ FREQUENCY IN MHz 

VOLTAGE 
REF. COEF. 

92LM-1919 
45' 

Note: The zero degree reference point is located at. the plane 
of the waveguide connector flange on RCA-AJ2134 or 
-AJ2134V1 Waveguide Adapter. 

COIL CURRENT vs. ANODE VOLTAGE 

r 
W 

z 
U 

O 
W 

O y~j 
z y 
a s 
~ a 
0 1 W LL
~~ 
z o 
W F

U 
U 

J 

O 
U 

a.o 

3.0 

2.~ 

7 8 9 10 II 12 13 

ANODE VOLTAGE - KILOVOLTS 

FIg.2 

14 

9215-1936 

i5 

~~~ 

Electronic 

Components 
DATA 5 

t-68 



8684 

TYPICAL PERFORMANCE CHARACTERISTICS 

  FREQUENCY IN MHz 
  RF POWER OUTPUT IN kW 
— - — ELECTROMAGNET CURRENT IN A 
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Pencil Tube 

Fast Warmup Time Pre-Tinned Heater Pins 
Ceramic Metal, High-Mu Triode 

Sturdy Coaxial-Electrode Structure 

GENERAL 

Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% ~' 

Current at 6.3 volts   0.225 A 
Cathode Warmup Time (Average) 

to reach 80% of operating 
power output as RF oscillator 
or amplifier   5 a 

Amplification Factor   70 
Transconductance,for do plate current 

of 14 milliamperes, do plate voltage 
of 125 volts, and cathode resistor 
of 50 ohms   16,000 µS 

Direct Interelectrode Capacitances: 
Grid to plate   2.1 pF 
Grid to cathode and heater   4.4 pF 
Plate to cathode and heater   0.04 max. pF 

Operating Position   Any 
Dimensions and Terminal 

Connections   See Dimensional Outline 

Weight (Approx.) 0.3 oz 

Sockets: 

Heater-Terminals Connector   Grayhill°  No.22-5, 
or equivalent 

Socket for operation up to about 
550 MHz (Including heater-terminals 
connector)   Jettronb No.CD7010, 

or equivalent 
Cavities (Including heater-
terminals connector)   d J-V-M° No.D-?980 Series 

Resdel No.10 Series, AML, Inc, 
MCL, Inc,I or equivalent 

RF POWER AMPLIFIER 8 OSC. — Class C Telegraphyg 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCSh Ratings, Absolute-Maximum Values up to 5 GHz: 

For Altitudes up to 100,000 (eet 
DC Plate Voltage   250 max. V 
DC Grid Voltage  -50 max. V 
DC Cathode Current   25 max. mA 
DC Grid Current   6 max. mA 

Grid Resistor   0.25 max• MS2 

~~~ 
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?late Di~si •ation 

Plate-Seal Temperature   225 max• oC 

Peak Heater~athode Voltage: 

Heater negative with 
respect to cathode   50 max. V 

Heater positive with 
respect to cathode   50 max. V 

TypicalCCS Operation as Oscillator in Cathode-Drive Service: 

2.5 max. W 

At 
500 
MHz 

DC Plate-torrid 

At At At At At 
1,000 2,000 3,000 4,150 5,000 
MHz MHz MHz MHz M~Iz 

Voltage   205 203 151 125 200 200 V 

DC Cathode-to-Grid 
Voltage   5 3 1 0.1 0.26 — V 

From a grid 
resistor of  1,000 600 250 500 130 100 S2 

DC C athode Cu1•rent 21 24 24 20 23 25 mA 

DC Grid Current   5 5 4 0.2 2 — mA 

Useful PowerOut-
put (Approx.)   1.6 1.3 0.5 0.15 0.1 0.03 W 

Typical CCS Operotion as Amplifier in Cathode-Drive Service: 

At AL 
500 1,000 
MHz hlHz 

DC Plate-to-Grid Voltage   204 185 V 

DC Cathode-to-Grid Voltage   4 10 V 

From a grid resistor of   800 2,000 S2 

DC Cathode Current   21 24 mA 

DC Grid Current   5 5 mA 

Drive Power Input (Approx.)   0.2 0.2 W 

Useful Power Output (Approx.)   2.2 1.4 W 

FREQUENCY DOUBLER —Class C 

Maximum CCSh Ratings, Absolute-Maximum Values up to 2CHz• 
For Altitudes up to 100,000 (eet 

DC Plate Voltage   250 max. V 

DC Grid Voltage  -50 max. V 
DC Cathode Current   22 max. mA 

DC Grid Current   6 max. mA 

Grid Resistor   0.25 max. MS2 

V 
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Plate Dissipation   2.5 max. W 

Plate-Seal Temperature   225 max. °C 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   50 max. V 

Heater positive with 
respect to cathode   50 max. V 

Typical CCS Operation as Doubler in Cathode-Drive Service: 
At 

550 MHz 
At 

1,000 MHz 
DC Plate-to-Grid Voltage  193 207 218 181 V 

DC Cathode-to-GridVoltage 18 7 18 6 V 

From a grid resistor of  3,600 2,300 3,600 2,000 S2 

DC Cathode Current   20 18 21 19 mA 

DC Grid Current   5 3 5 3 mA 

Drive Power Input (Approx.~  0.8 0.2 0.8 0.2 W 

Drive Power Output(Approx.) 1.3 0.75 0.9 0.4 W 

FREQUENCY TRIPLER —Class C 
Maximum CCSh Ratings, Absolute-Maximum Valuesi up to 2 GHz: 

For Altitudes up to 100,000 (eet 
DC Plate Voltage   250 max. V 

DC Grid Voltage  -50 max. V 

DC Cathode Current   20 max. mA 

DC Grid Current   6 max. mA 

Grid Resistor   0.25 max. MS2 

Plate Dissipation   2.5 max. W 

Plate-Seal Temperature   225 max. ° C 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   50 max. V 

Heater positive with 
respect to cathode   50 max. V 

Typical CCS Operation as Tripler in Cathode-Drive Service: 
At 

645 MHz 
At 

1,000 MHz 
DC Plate-to-Grid Voltage  202 240 205 185 V 

DC Cathode-to-Grid Voltage 27 15 30 10 V 

From a Grid Resistor of  9,000 25,000 10,000 14,000 S2 

DC Cathode Current  19 13 19 12 mA 

DC Grid Current  3 0.6 3 0.7 mA 

Drive Power Input (Approx.) 0.6 0.2 0.6 0.2 W 
Useful Power Output (Approx.) 0.7 0.4 0.4 0.15 W 
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CHARACTERISTICS RANGE VALUES 

Note Min. Max. 
Heater Current   1 0.205 0.245 A 
DirectInterelectrode 

Capacitances: 

Grid to plate   — 1.5 2.7 pF 

Grid to cathode   — 3.6 5.0 pF 

Plate to cathode   — — 0.04 pF 

Heater-Cathode 
Leakage Current: 

Heater negative with 
respect to cathode 1,2 — 30 µA 

Heater positive with 
respect to cathode. 1,3 — 30 µA 

Leakage Resistance: 
From grid to plate 

and cathode con-
nected. together . . 1,4 100 — MS2 

From plate to grid 
and cathode con-
nected together . . 1,5 100 — MS2 

Reverse Grid Current. . . 1,6 — 0.3 µA 

Emission Voltage   7 — 4 V 

Amplification Factor   1,8 55 85 

1`ransconductance   1,8 12,500 19,500 µS 

Plate Current (ll   1,8 9 19 mA 

Plate Current (2)   1,9 — 50 µA 

Power Output  1,10 1.7 — W 

Change in Power Output 1,10,11 — 0.2 W 

Note 1: With 6.3 volts ac or do on heater. 
Note 2: With 60 volts do between heater and cathode, heater 

negative with respect to cathode. 
Note 3: With 60 volts do between heater and cathode, heater 

positive with respect to cathode. 
Note 4: With grid 100 volts negative with respect to plate 

and cathode which are connected together. 
Note 5: With plate 300 volts negative with respect to grid 

and cathode which are connected together. 
Note 6: With do plate voltage of 200 volts, do grid voltage 

of —2 volts, grid resistor of 0.5 megohm. 
Note 7: With do voltage on grid and plate which are con-

nected together and adjusted to produce a cathode 
current of 30 milliamperes, and with 5.5 volts on 
heater. 

Note 8: With do plate-supply voltage of 125 volts, cathode 
resistor of 50 ohms, and cathode bypass capacitor 
of 1,000 microfarads. 

Y 
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t~ 

Note 9: With do plate voltage of 125 volts and do grid volt-
age of —5 volts. 

Note 10: In a single-tube, cathode-drive amplifier circuit 

operating at a frequency of approximately 550 t 

10 MHz, and with do plate-to-cathode voltage of 

250 volts, input-signal power of 0.2 watt, and do 

grid voltage adjusted to produce a do plate current 

of 20 milliamperes. 
Note 11: Reduce heater voltage to 5.7 volts. Change in Power 

Output value from that obtained with 6.3 volts on 

heater will not exceed indicated value. 

a 
b 
c 

d 

e 

f 

9 

h 

Grayhill, Inc., 561 Hillgrove Ave., LaGrange, Ill. 
Jettron Products, Inc., 56 Route 10, Hanover, N.J. 

Fidelitone Microwave, Inc., JVM Division, 6415 N. Ravens-
wood Ave., Chicago, Ill. Indicated number applies to a 
series of cavities covering the range from 220 to 3500 MHz. 

Resdel Engineering Corp., 990 South Fair Oaks Ave., 
Pasadena, Calif. This series of cavities covers the range 
from 215 to 2325 MHz. 

Applied Microwave Laboratory, Inc., 106 Albion St., Wake-
field, Masa. 

Microwave Cavity Laboratory, Inc., 10 Beach Ave., 
LaGrange, Ill. 

Key-down conditions per tube without amplitude modu-
lation. 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. 

Continuous Commercial Service. 

SPECIAL TESTS AND PERFORMANCE DATA 
Low-Pressure Voltage Breokdown Test 

This test (similar to MIL-E-i) is performed on a 
sample lot of tubes every 90 days. Tubes are tested in 
a chamber at an air pressure equivalent to an altitude 
of 100,000 feet. Breakdown will not occur when a 60-Hz 
rms voltage of 300 volts is applied between the plate 
cylinder and grid flange. 

Low-Frequency Vibration Performance 

This test (similar to MIL-Irl) is performed on a 
sample lot of tubes from each production run under the 

~~~ 
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following conditions: Heater voltage of 6.3 volts, do 
plate-supply voltage of 125 volts, cathode resistor of 
50 ohms, and plate load resistor of 10,000 ohms. The 
tubes are vibrated in a plane perpendicular to the tube 
axis at 40 Hz at an acceleration of 10 g. The rms outr 
put voltage across the plate load resistor as a result 
of vibration of the tube will not exceed 100 millivolts. 

At the end of this test the tubes will not show 
permanent shorts or open circuits and will meet the 
following test limit: 

Negative Grid Current (-IC)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1, 

Variable-Frequency Vibration Performance 

This test (similaz to I~IILrE-1) is performed on a 
sample lot of tubes from each production run. Tube 
operating conditions are the same as for Low-Frequency 
Vibr¢tion. The tubes aze vibrated perpendiculaz to the 
major axis through a frequency range from 5 to 500 Hz 
and back. From 5 to 50 Hz, the tubes are vibrated at a 
constant displacement of 0.0400 ± 0.0025 inch. From 

50 to 500 Hz, the tubes are vibrated at a constant ac-
celeration of 10 ± 2 g. Total time to complete a sweep 
cycle is 10 ± 5 minutes. During the test, the tubes will 
not show an rms output voltage across the plate load 

resistor in excess of 150 millivolts. 

Each tube is vibrated for 60 seconds at the fre-
quency which gives maximum vibrational noise output. 
If, at the end of 60 seconds, the vibrational noise outr 
put is still increasing, the test is continued until there 
is no further increase. 

The rms output voltage across the plate load re-
sistor as a result of the vibration of the tube will not 
exceed the specified limit at any time during the test. 

~~ 
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At the end of the test the tubes will not show 

„^ permanent shorts or open circuits and will meet -the 
following test limit: 

Negative Grid Current (-IC)   1 max. µA 

For conditions shown under Characteristics Range 

..., 
Values, Note 1. 

Shock Test 

This test (similar to MIL-E-1) is performed on a 
sample lot of tubes from each production run. Tubes 
are held rigid and are subjected in three different 

..., positions to an impact acceleration of 500 g, 5 blows 
in each position. 

At the end of this test, tubes will not show perma-
nent shorts or open circuits and will meet the follow-
ing limits: 

Negative Grid Current (-IC)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1. 

Heater-Cathode Leakage Current   60 max. µA 

For conditions shown under Characteristics Range 
Values, Notes 1, 3. 

Low-Frequency Vibration Output   200 max. mV 

'~` For conditions shown above under Lour Frequency 
Vibration Performance. 
Change in transconductance   -20 max. % 

From initial value for conditions shown under 

--•, Characteristics Range Values, Notes 1, 8. 

Fatigue Vibrotion Test 

This test (similar to MIL-E-1) is performed on a 
sample lot of tubes from each production run. Tubes 
are rigidly mounted and subjected to 2.5 g vibrational 

~—. acceleration in two positions (Xl, Y1) for 32 hours 
each. At the end of this test, tubes are required to 
meet the limits specified for the Shoch Test. 

~. 
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Shorts and Continunity Test 

This test (similaz to MIL-E-1) is performed on all 
tubes from each production run. Voltage applied be-
tween adjacent elements of the tube under test will be 
between 20 and 70 volts do 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 MIL-)rl. 

At the end of this test, the tubes will not show 
permanent shorts or open circuits and will meet the 
following limit: 
Negative Cuid Current (-IC)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1. 

Ceramic Seal Fracture Test 

This test is performed on a sample lot of tubes 
every 90 days. With cathode- and plate-cylinder-supports 
spaced 15/16 ± 1/64 inch (23.812 ± 3.96 mm), and with 
the grid flange centered between these supports, the 
tubes will withstand the gradual application of a force 
of 30 pounds (13.6 kilograms), perpendicular to the 
axis of the tubes, upon the grid flange, without causing 

fracture of the ceramic insulation. 

Seal Strain Test 

This test (similar to MILrE-1) is performed on a 
sample lot of tubes every 90 days. Tubes aze tested by 
first immersing in water having a temperature of at 
least 97°  C for at least 15 seconds and then immersing 
immediately in water at not more than 5°  C for 5 sec-

onds. 
After drying for 48 hours at room temperature, the 

tubes will meet the following test limits: 

~../~ 
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Negative Grid Current (-IC)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1. 

Heater-Cycling Life Performance 

This test (similar to MIL-l+rl) is performed on a 
sample lot of tubes from each production run. With 6.3 
volts on heater and no voltage on plate or grid, the 
heater is cycled three minutes on and three minutes off 
for at least 2,000 cycles. 

At the end of this test, tubes will not show perma-
nent shorts or open circuits, and are required to meet 
the following limits: 
Negative Grid Current (-IC)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1. 
Heater-to-Cathode Leakage Current . . . . 30 max. µA 

For conditions shown under Characteristics Range 
Values, Notes 1, 3. 
Grid-to-Cathode Leakage Resistance . . . 50 min. M4 

For conditions shown under Characteristics Range 
Values, Notes 1, 4. 

1-Hour Stability Life Performance 

This test (similar to MIL-E-1) is performed on a 
sample lot of tubes from each production run to insure 
that the tubes have been properly stabilized. Tubes 
aze operated under the following conditions: Heater 
voltage of 6.3 volts, plate-supply voltage of 215 volts, 
and cathode resistor of 150 ohms. 

At the end of 1 hour, the change in transconductance 
value for each tube, referred to its initial transcon-
ductance reading, will not exceed 15 percent of the 

initial value, for conditions shown under Character-
istics Range Values, Notes 1, 8. 

In addition the tubes will not show permanent 
shorts or open circuits and will meet the following 
limit: 
Negative Grid Current (-IC)   1 max. µA 

LJ U~U L~ 
Electronic 
Components 

DATA 5 
t2-68 



8727 

For conditions shown under Characteristics Range 
Values, Note 1. 

700-Hour Survival Life Performance 

This test (similar to I~IILrE-1) is performed on a 
sample lot of tubes from each production run to insure 
a low percentage of eazly inoperatives. Life-test condi-
tions aze the same as those specified for 1-How Sta-
bility Life Performance except that all voltages are 
cycled at the rate of 110 minutes on and 10 minutes off. 

At the end of 100 hours, the tubes will not show 
permanent shorts or open circuits and will meet the 
following limits: 
Negative Grid Current (-IC)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1. 
Transconductance  9,000 min, µS 

For conditions shown under Characteristics Range 
Values, Notes 1, 8. 
Plate Current (2)   50 max. µA 

For conditions shown under Characteristics Range 
Values, Notes 1, 9. 

500- and 1000- Hour Dynamic Life Performance 

This test (similar to f~IIL-E-1) is performed on a 
sample lot of tubes from each production run to insure 
high-quality rf performance. Each tube is life-tested as 
a Class C amplifier in special cavity at 550 ± 10 MHz 
under the following conditions: Heater voltage of 6.3 
volts; plate-supply voltage of 250 volts; cathode re-

sistor adjusted to give plate current of 25 milliamperes; 
and grid-circuit resistance adjusted to give grid cur-
rent of 6 milliamperes, heater positive with respect to 
cathode by 67.5 volts, and plate-seal temperature of 
225°  C. Heater voltage is cycled at a rate of 110 miry 
utes on and 10 minutes off. 

At the end of 500 hours, the tubes will not show 
permanent shorts or open circuits, and will be criticized 
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for total number of tubes failing to pass the following 
limits: 
Negative Grid Cuaent (-IC)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1. 
Leakage Resistance: 

From grid to plate and 
cathode connected together   60 min. M4 

From plate to grid and 
cathode connected together   60 min. M4 

For conditions shown under Characteristics Range 
Values, Notes 1, 4, and 1, 5. 
Power Output 1  5 min. W 

For conditions shown under Characteristics Range 
Values, Notes 1, 10. 

At the end of 1,000 hours, the tubes will not show 
permanent shorts or open circuits and will be criticized 
for total number of tubes failing to pass the following 
limits: 
Negative Grid Current (-IC)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1. 
Power Output   1.3 min. W 

For conditions shown under Characteristics Range 
Values, Notes 1, 10. 

OPERATING CONSIDERATIONS 
Connections to the cathode cylinder, grid flange, 

and plate cylinder should be made by flexible spring 
contacts. The connectors should make firm large-sur-
face contact, yet must be sufficiently flexible to in-
sure that no part of the tube is subjected to excessive 
strain. 

The cathode should be connected to one side of 
the heater. In some circuit designs, when the heater 
is not connected directly to the cathode, precautions 
must be taken to hold the peak heater-cathode voltage 
to the maximum rated values shown in the tabulated 
data. 
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TERMINAL CONNECTIONS 

P 
H: Heater Pin 

K: Cathode Cylinder 

(Adjacent to Heater Pins) 

G: Grid Flange 

P: Plate Cylinder 

(Adjacent to pinch-off) 

DIMENSIONAL OUTLINE 

i ° ~1 ~© 
PLATE TERMINAL 

REFERENCE 
PLANE 'A' 
(NOTEI) 

1 

HEATER PINS 
i

CERAMIC 

®~ 

~© 

ANNULAR SUR FACE'C" 

ANNULAR SURFACE"B" 

CATHODE TERMINAL 

(ANNULAR SURFACES 
"B" AND 'C') 

INTERNAL CONNECTION 
DO NOT USE 

92CS-13C59V 

Reference plane "A" is defined 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 to- 

ward the plate cylinder. 
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E leCtrOnIC DATA 6 

Components 



8727 
OUTLINE DIMENSIONS AND NOTES 

.~. 

Symbol 
Inches 

Min. Max. 
Millimeters 

Min. Max. Notes 

A - 0.L3O - 5.84 

B - 0.180 - 4.57 

C 0.555 0.605 14.10 15.36 

D 0.165 0.205 4.19 5.20 
E 0.049 0.055 1.245 1.397 

F 0.120 0.150 3.05 3.81 

G 0.535 0.575 13.59 14.60 

H 0.320 - 8.13 - 4 

J 0.245 0.252 6.223 6.401 1-4 

K - 0.115 - 2.92 

L 0.335 0.355 8.51 9.01 

M 0.045 0.068 1.22 1.72 

N 0.547 0.557 13.894 14.148 3,5 

Q - 0.010 - 0.254 

R 0.095 0.125 2.41 3.17 

S - 1.360 - 34.54 

U 0.095 0.135 2.41 3.42 

V 0.020 0.030 0.508 0.762 

Y 0.650 0.700 16.51 17.78 

Z 0.060 - 1.52 - 
NOTE 1: Wi h annular surface "B" resting on reference 

plane "A", the axis of the cathode cylinder will be within 
2°  of a line perpendicular to reference plane "A". 
NOTE 2: The axes of the plate cylinder and cathode cylinder 

will coincide within 0.010". 
NOTE 3: The axes of the cathode cylinder and grid flange 
will coincide within 0.005". 
NOTE 4: The diameter along the 0.320" minimum length is 

.~ measured with "go" and "no-go" ring gaugesGl-1 andGl-2, 
respectively. 
NOTE 5: This diameter is measured with "go" and "no-go" 
gauges G3-1 and G3-2, respectively. 
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TYPICAL POWER OUTPUT vs. POWER INPUT 
(500-MHz INPUT) 

3.0 

3 

-- 2. 

a~ 
~ 2•' 

~ 1.5 
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a I.0 

OPERATION =CLASS C 
INPUT FREQUENCY tf)• 500 MHx 
PLATE VOLTAGE(Ep)=230V 

:'_. 

O 

0 

Y_  ~

CA 

HODEICU~NT(Ipl=25mA 

~a 

0.25 0.5 0.75 
RF POWER INPUT (PIN ) -W 

TYPICAL POWER OUTPUT vs. POWER INPUT 
(1,000-MHz INPUT) 
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i 0.5 
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K 

OPERATION=CLASS C 
INPUT FREQUENCY (f) = 1000 MHz 
PLATE VOLTAGE (Ep)=250V 

  
CATNODE 

C_RRENT l=k) 
-25mA 

92CS-I1625R2 

OV. ER 
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0.25 

0 

Ŷ_: 

~~: 

0.25 O.S 0.75 
RF POWER INPUT (PIN) - W 

92CS-11626R2 

LJ U~JU LJ 

Electronic 
Components 

DATA 7 



8727 
TYPICAL POWER OUTPUT vs. HEATER VOLTAGE 
(SSO.MHz OPERATION) 
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OPERATION •CLASS C 
INPUT FREOUENCY•550MH2 
PLATE VOLTAGE tEp) • 200 V 
PLATE CURRENT (Ip) • 25mA 

 -10 PERCENT  !1t■~wI ~.~.. 
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+10 PERCENT 
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TYPICAL PLATE-SEAL TEMPERATURE vs. 
PLATE DISSIPATION 
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AVERAGE CONSTANT—CURRENT CHARACTERISTICS 
FOR CATHODE DRIVE SERVICE 

CATHODE-DRIVE SERVICE 
HEATER VOLTAGE (E~) • 6 3 V(RMS) 
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8791 /V1 

i 

i 
i 

VHF-TV Amplifier Tube 
""~ 1000W Peak Sync. Output in VHF-N Service 

CERMOLOX~ 
Ruggedized, Reliable Full Input to 400 MHz 

Forced-Air Cooled Matrix Oxide Cathode 

~~ 
ELECTRICAL 

Heater-Cathode: 

Type   Unipotential, Oxide Coated, Matrix Type 

6.3 typ. V 
Voltage lac or dc)   

6.6 max. V 

Current at 6.3 volts   7.5 A 

Minimum Heating Time   120 s 

Mu-Factor, (Grid No.2 to Grid No.1)   13 

GRID-MODULATED RF POWER AMPLIFIER—
CLASS CTELEVISION SERVICE 

Maximum CCS Ratings, Absolute-Maximum Values Up to 216 MHz 
DC Plate Voltage   3000 V 
DC Grid No. 2 Voltage   750 V 
DC Grid No. 1 Voltage (white level)  —250 V 
DC Plate Current   750 mA 
Grid No. 2 Input   25 W 
Plate Dissipation   1000 W 
Grid No. 1 Current   100 mA 

~.~ MECHANICAL 

Operating Position   Any 

Weight (Approx.)   3/4 Ib 10.3 kg) 

THERMALa

Seal Temperaturec (Plate, Grid No.2, 
Grid No.1, Cathode-Heater and Heater)   250 max. oC 

'~ Plate-Core Temperature   250 max. oC 

a See Dimensional Outline for temperature measurement points. 
b Keep all stippled regions clear. Do not allow contacts or circuit 

components to protrude into these annular volumes. 

/1Detailed 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 

AIR COOLED 
RADIATOR 

PLATE CORE 
TEMPERATURE 
MEASUREMENT 

POINT 

PLATE TERMINAL 

GRID-Na.2 
TERMINAL 

GRID-No.l 
TERMINAL 
HEATER-CATHODE 

TERMINAL 

I SEE FOOTNOTE (b) 

I~r°'a~ CERAMIC 

REFERENCE 
LINE 

HEATER TERMINAL 

TEMPERATURE 
MEASUREMENT POINT 

92LS-2540V 

DIMENSION INCHES MILLIMETERS 

A Max. 2.52 (64.0) Dia. 
B Min. 1.745 (44.32) Dia. 
C Min. 1.590 (40.38) Dia. 
D Min. 1.290 (32.76) Dia. 
E Min. 0.99 (25.14) Dia. 
F Max. 0.67 (17.02) Dia. 
G Max. 2.44 (62.0) 
H 1.98 ± .04 (50.29 ± 1.01) 
J 0.830 ± .035 (21.08 ± .88) 
K 0.575 ± .025 (14.61 ± .63) 
M 0.20±.02 (5.08±.51) 
N 0.40±.02 110.16±.51) 
P 0.385 ± .025 (9.78 ± .63) 

\€ 

LJ L1~JU LJ 
Electronic 
Components 
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_~ 

~~ 

VNF-N Amplifier Tube 
1350W Peak Sync. Output in VHF-j!1/ Service 
CERMOLOX ® Full Input to 400 MHz 
Sturdy, Reliable Matrix Oxide Cathode 

ELECTRICAL 

Heater-Cathode: 

Type  Unipotential, Oxide Coated, Matrix Type 

5.5 typ. V 
Voltagea lac or dcl .. . .   

5.8 max. V 

Current (@ 5.5 V)   17.3 A 

Minimum heating time   180 s 

Mu Factorb   6.5 
(Grid No.1 to Grid No.2) 

GRID-MODULATED RF POWER AMPLIFIER —
CLASS CTELEVISION SERVICE 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 400 MHz 
DC Plate Voltages  3500 V 
DC Grid-No. 2 Voltages  1000 V 
DC Plate Current  1.25 A 

Grid-No.2lnput  50 W 
Plate Dissipation  1500 W 

Grid-No. 1 Current  200 mA 

MECHANICAL 

'"~ Operating Position  Any 

Weight (Approx.)  2 Ibs (0.9 kg) 

THERMALa

Seal Temperature  250 max. oC 

Plate Core Temperature  250 max. oC 

,y,-~' ,̂

a See Dimensional Outline for temperature measurement points. 
b Keep all stippled regions clear. In general do not allow contacts 
to protrude into these annular regions. If special connectors are 
required which may intrude on these regions, contact RCA Power 
Tube Application Engineering, Lancaster, Pa., for guidance. 

Detailed performance and application information is available 
through your RCA Sales Office, Distributor, or write to 
RCA Commercial Engineering, Harrison, N.J. 07029. 

~~U LJ 
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AIR 
COOLED 
RADIATDR 

PLATE 
TERMINAL 
CONTACT 

GRtD-No 2 
TERMINAL 

GRID-No I 
TERMINAL 

HEATER-
CATHODE 
TERMINAL 

1 

~~~~~~~~~~~~~~~~~A~~~~~~~~~~~~~~~ 

S~ 4 
V 

U 

~~~`w .:p
~~~ — _..::dam 

NOTE 2 

!l~:i 

T I~ F ---I\ HEATER 
TERMINAL 

® CERAMIC INSULATOR 

~ TEMPERATURE 
MEASUREMENT POINT 92CS-17684 

DIMENSION INCHES MILLIMETERS 

A 3.72 ±.03 (94.49 ±.7610ia. 
B Min. 3.210 (81.54) Dia. 
C Min. 3.010 (76.45) ''Dia. 
D Min. 2.307 (58.601 Dia. 
E Min. 1.710 (43.41) Dia. 
F Max. 0.725 (18.41) Dia. 
G 3.24±.10 (82.372.5) 
H 2.78 ±.07 (70.61 ± 1.78) 
~ 2.19 7.04 (55.63 ± 1.021 
K Min. 0.85 (21.591 

M 1.160 + .000 (29.464 +_000 1
N 0.82 7 .03 (20.83 7 .76) 
F 0.200 ± .025 (5.08 7 .631 
R 0.37 7 .03 (9.40 7 .76) 
S 0.46 7 .03 111.68 7 .76) 
T Min. 0.200 (5.08) 
U Min. 0.250 (6.35) 
V Min. 0.105 (2.66) 

I
S 

1 

.~ 

V 

`~' 

~~U U 
Electronic 
Components 



8793 
Beam Power Tube 

CERMOLOX 

5,000 Watts PEP Output 10,000 Watts Output 
Full Input to 400 MHz Telegraphy or FM Telephony 

Sturdy, Reliable, Thoriated Tungsten, Mesh Filaments 

ELECTRICAL 
Filamentary Cathode: 

Type  Thoriated-Tungsten Mesh 
Voltage (ac or dc)   5.7 typ-6.0 max. V 
Current: 

Typical value at 5.7 volts  125 A 
Maximum value for starting 

even momentarily  300 A 
Cold Resistance   0.005 ~ 
Minimum heating time   15 s 

Mu-Factor (Grid No.2 to Grid No.l)   10 
MAXIMUM CCS RATINGS, Absolute-Maximum Volues: 

Up to 400 MHz 
DC Plate Voltage   7000 V 
DC Grid-No.2 Voltage   1500 V 
DC Plate Current at Peak of Envelope   40 A 
Plate Dissipation   5.0 kW 
MECHANICAL 
Operating Position   Vertical, either end up 
Weight (Approx.)   6 lb (2.7 kg) 
THERMAL° 
Seal Temperature   250 max. °C 
Plate-Core Temperature   250 max. °C 

° See Dimension°l Outline for temperature measurement points. 
b Keep all stippled regions clear. Do not allow contact or 

circuit components to intrude into these annular volumes. 

Detailed performance and application information is avail-

able through your RCA Sales Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, NJ 07029. 

LJUr-L]/~ Electronic 
r  Components 

DATA 
9-68 
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DIMENSIONAL OUTLINE 

AIR FLOW 

AIR COOLED 
RADIATOR 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

GRID-No.l 
TERMINAL 

TEMPERATURE 
MEASUREMENT 

POINT 

\\\\\\\11g11//////%~~

HEATER-CATHODE 
TERMINAL 

L !SEE FOOTNOTE(b) 
~t'~ "~ CERAMIC 

F ~~ HEATER 
TERMINAL 

• TEMPERATURE 
MEASUREMENT POINT 

92LM-2542V 

DIMENSION INCHES MILLIMETERS 

A Dia. 4.570 Max. 116.07 Max. 

B Dia. 3.235 Min. 82.17 Min. 

C Dia. 3.014 Min. 76.52 Min. 

D Dia. 2.307 Min. 58.60 Min. 

E Dia. 1.840 Min. 46.74 Min. 

F Dia. 1.210 Max. 30.73 Max. 

G 4.795 ± .080 121.79 ± 2.03 

H 4.140 ± .050 105.16 ± 1.27 

J 1.940 ± .040 49.28 ± .101 

K 1.330 ± .030 33.78 ± .76 

M 0.200 ± .025 5.08 ± .63 

N 0.475 ± .035 12.06 ± .88 

p 0.650 ± .030 16.51 ± .76 

~~~ 
Electronic DATA 
Components 
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..~'~ 

Beam Power Tube 
.~ 

CERMOLOX 
10,000 Watts PEP Output 15,000 Watts Output 
Full Input to 400 MHz Telegraphy or FM Telephony 
Sturdy, Reliable, Thoriated Tungsten, Mesh Filaments 

,,,,~ ELECTRICAL 
Filamentary Cathode: 

Type  Thoriated-Tungsten Mesh 

Voltage (AC or DC)  5.7 typ-6.0 max. V 

Current: 

Typical value at 5.7 volts  125 A 

Maximum value for starting 

even momentarily  300 A 
Cold Resistance 0  005 ~ 
Minimum heating time   15 s 

Mu-Factor, (Grid-No.2 to Grid-No.11   10 
MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 400 MHz 

DC Plate Voltage   8000 V 

DC Grid-No.2 Voltage   1650 V 

DC Plate Current at Peak of Envelope  4.0 A 

Plate Dissipation   12.5 kW 

MECHANICAL 
Operating Position  Vertical, either end up 
Weight (Approx.)   10 lb (4.54 kg) 

,.1  THERMAL°
Seal Temperature (Plate, grid No.2, grid No.l, 

cathode heater, 2nd heater)   250 max. ° C 
Plate-Core Temperature   250 max. ° C 

° See Dimensional Outline for temperature measurement points. 
b 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 its associated 

diameter. 

Detailed performance and application information is avail-

able through your RCA Sales Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, NJ 07029 

~~U L~ 
Electronic 

Components 
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DIMENSIONAL OUTLINE 
AIR FLOW 

AIR COOLED 
RADIATOR 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

GRID-No.l 
TERMINAL 

HEATER-CATHODE 
TERMINAL 

TEMPERATURE 
MEASUREMENT 

POINT 

M 
\HEATER 

TERMINAL 

SEE FOOTNOTE (b) ~ CERAMIC • TEMPERATURE 
MEASUREMENT POINT 

92LM-2544V 

DIMENSION INCHES MILLIMETERS 

A Dia. 6.135 ±.035 155.83 ±.88 
B Dia. 3.235 Min. 82.17 Min. 
C Dia. 3.014 Min. 76.56 Min. 
D Dia. 2.307 Min. 58.60 Min. 
E Dia. 1.840 Min. 46.74 Min. 
F Dia. 1.210 Max. 30.73 Max. 
G 5.370 ± .080 136.4 ± 2.0 
H 4.715±.050 119.7±1.2 
J 1.940 ±.040 49.28 ± 1.01 
K 1.330 ±.030 33.78 ±.76 
M 0.200 ±.025 5.08 ±.63 
N 0.475 ± .030 12.06 ± .76 
P 0.650 ±.030 16.51 ±,76 

~~ 

Electronic 

Components 
DATA 
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i1 

Beam Power Tube 
CERMOLOX 12.5 kW Peak Sync Output 
Full Input to 400 MHz fhru VHF-TY High Band 

2.5 kW Carrier for Linear Operation 

~~ 
ELECTRICAL 
Filamentary Cathode: 
Type Thoriated-Tungsten Mesh 

Voltage (ac or dc)   5.7 typ.-6.0 max. V 

Current: 
Typical value at 5.7 volts   125 A 

~'+~ Maximum value for starting 
even momentarily   300 A 

Cold Resistance   0.005 ~ 
Minimum heating time   15 s 

Mu-Factor (Grid No.2 to Grid No. l)  20 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 
Up to 400 MHz 

DC Plate Voltage   8000 max. V 
DC Grid-No.2 Voltage   1650 max. V 
DC Grid-No.l Voltage   —450 max. V 
DC Plate Current   4.0 max. A 
Grid-No.l Input  150 max. W 
Grid-No.2 Input   250 max. W 
Plate Dissipation   12500 max. W 

MECHANICAL 

~+, Operating Position   Vertical, either end up 
Weight (Approx.)   LO lb (4.54 kg) 

THERMAL°
Seal Temperature (Plate, grid No.2, 

grid No.l, filament-cathode 
and filament)   250 max. °C 

Plate-Core Temperature   250 max. °C 

°See DimensionalOutline fortemperaturemeasurementpoints. 
b Keep all strippled regions clear. Do not allow contacts or 
circuit 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. 

~~U u 
Electronic 
Components 

DATA 
2-69 
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DIMENSIONAL OUTLINE 

~.TE TEE., — 
-~— —.

~—E 

TEX~~xu 

FUX~?e Xnr~iai~ 
F 

~ MEXS4UMTXENi vOplT 

SEE FOOTNOTE (N 

I

I 

R 

Fiu~ENT r[Xwnu~ 

,1~~ CEXXXiE iNelXdTgl 

FIX FLOW 

DIMENSION INCHES MILLIMETERS 

A Dia. 6.135 ±.035 155.83 ±.88 
B Dia. 3.235 Min. 82.1? Min. 
C Dia. 3.014 Min. 76.56 Min. 

D Dia. 2.307 Min. 58.60 Min. 
E Dia. 1.840 Min. 46.74 Min. 
F Dia. 1.210 Max. 30.73 Max. 

G 5.370 ±.080 136.4 ±2.0 
H 4.715 ±.050 119.7 ± 1.2 

J 1.940 ±.040 49.28 ± 1.01 
K 1.330 ±.030 33.78 ±.76 

M 1.005 ± .020 25.53 ± .51 
N 0.200 ±.025 5.08 ±.63 
P 0.475 ±.030 12.06 ±.76 

R 0.650 ±.030 16.51 ±.76 

~~~ 
Electronic 
Components 

DATA 
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.^'^~., 

.~, 

Beam Power Tube 
~. CERMOLOX 20 kW Peak Sync Output 

Full Input to 400 MHz Forced-Air-Cooled 
3.75 kW Carrier for Linear Operation 

ELECTRICAL 
Filamentary Cathode, Thoriated-

,~+•. Tungsten Mesh Type: 

Voltage (ac or dc) 
9.5 typ. V 

10.0 max. V 

Current: 

Typical value at 9.5 volts  145 A 

.^ Maximum value for starting, 
even momentarily   300 A 

Cold Resistance   0.01 SZ 
Minimum heating time   15 s 

Mu-Factor (Grid No.2 to Grid No.l)  10 

MAXIMUM CCS RATINGS, Absolute.M°ximum Values 
Up to 400 MHz 

DC Plate Voltage   10,000 max. V 

DC Grid-No.2 Voltage   2000 max. V 

DC Plate Current at Peak of Envelope 6.0 max. A 

DC Grid-No.l Current  500 max. mA 

Grid-No.2 Input  450 max. W 

Plate Dissipation   15 max. kW 

MECHANICAL 
Operating Position   Vertical, either end up 

Weight (Approx.)   12 lb (5.5 kg) 

THERMAL°
Seal Temperature   250 max. ° C 

(Plate, Grid No.2, Grid No.l. 
Cathode-Filament, and Filament) 

Plate-Core Temperature   250 max. 'oC 

° See DimensionalOutline for temperature measurementpoints. 
b Keep all strippled regions clear. Do not allow contacts or 

circuit 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. 

~~U u 
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DIMENSIONAL OUTLINE 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4~~~~~~~/~~~~ ~~~ 

vLNTE TENN~ -~ 

Enlo No z 
TE FNINLL 

fAiO No.~TENMINAL 

ti
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" -  l ~~Yt i   A E

~N I
rERwiii 

SEE FOOTNOTE Ib) 

C NNit ixwuTON 

~ TENEENNTUNE 

DIMENSION INCHES MILLIMETERS 

A Dia. 7.075 ±.035 179.71 ±.89 
B Dia. 3.235 Min. 82.17 Min. 
C Dia. 3.014 Min. 76.56 Min. 
D Dia. 2.307 Min. 58.60 Min. 
E Dia. 1,840 Min. 46.74 Min. 
F Dia. 1.210 Max. 30.73 Max. 
G Dia. 1.314 Min. 33.38 Min. 
H Dia. 0.620 Max. 15.75 Max. 
J 7.345 Max. 186.56 Max. 
K 6.30 Max. 160.0 Max. 
M 5.50 Ref. 139.7 Ref. 
N 2.04 f .04 51.8 ± 1.0 
P 1.33 ±.03 33.8 ±.8 
R 0.325 Ref. 8.26 Ref. 
S 0.200 ± .025 5.08 ± .63 
T 0.50 ±.03 12.7 ±.8 
U 0.76 ±.04 19.3 ± 1.0 
V 0.25 Ref. 6.4 Ref. 

u U~U LJ 
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~"~. 

,.1 
Electron Gun Potting 

Insulation temperature Imax.)   250 oC 
Storage temperature (min.)   -65 oC 

Cooling 

Forced air flow across the collector, body, and tuner, is required. 
.~•~"~ 

Typical air requirements for operation with 20o C ambient air tem-
perature at sea level are: 

■ Gang Tuned Cavities 

■ Air Cooled 

■ High Efficiency 

C Band Klystron 
■ High Power Gain 

■ Compact 

■ Sturdy 

Frequency   4.4 to 5.0 GHz 

Electrical 

Cathode   Indirectly-heated Tungsten 
Dispenser Cathode 

Filament: 

Voltage 6  5 ± 0.5 V 

Current at 6.5 V   7.6 A 

Maximum current   8.2 A 

Warmup time fmin.)   180 s 

Mechanical 

Mounting Position   Any 

Length (max.)   (393 mm) 15.5 in 

Width (max.)   (267 mm) 10.5 in 

Weight lapprox.l   (17.2 kg) 38 Ib 

In commercial pack   (18.1 kg) 40 Ib 

In military pack   (22.5 kg) 50 Ib 

Thermal: 

Collector Temperature (max.)   260 oC 

Body Temperature (max.)   150 oC 

Tuner Fin Temperature (max.)   150 oC 

Ib/min kg/min in H2O 

~^"* Collector  7.5 3.4 2.0 

Body &Tuners  0.85 0.38 0.75 

U U~U LJ 
Electronic 
Components 

Min Reg Maz 
Air Flow Press-Drop 

cm H2O 

5.1 

1.9 

DATA 1 
loaf 



8811 
Performance 

Maximum CW Ratings, Absolute-Maximum Values: 

DC Beam Voltage   8.5 kV 

DC Beam Current   600 mA ~ 
DC Body Current   60 mA 

Surge Current   25 A 

Load VSWR   2.0:1 

Input VSWR   2.0:1 

Typical CW Operation: 

High Efficiency Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Beam Voltage   8.0 8.0 kV 

DC Beam Current   520.0 520.0 mA 
Typical CW Operation (cont'd.) 

High Efficiency Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Body Current   10.0 10.0 mA 

RF Power Output   1.60 1.45 kW 

Bandwidth 13 d6)   8.0 10.0 MHz 

Efficiency   39.0 35.0 ,o 

Garn   45.0 45.0 d8 

Drive   50.0 50.0 mW 

Load VSWR   1.05.1 1.05: 1 

Input VSWR   1.3:1 1.3 1 

High Gain Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Beam Vo~tage   8.0 8.0 kV 

DC Beam Current   520.0 '520.0 mA 

DC Body Current   10.0 10.0 rnA 

RF Power Output   1.45 1.30 kW 

Bandw~,dth 13 dBl . . . . . . 6.0 8.0 MHz ~~ 

Efficiency   35.0 31.0 0 

Gain   52.0 52.0 d8 

Drive   10.0 10.0 mW 

Load VSWR   1.05:1 1.05: 1 

Input VSWR   1.3:1 1.3:1 ~~ 

~~U u 
Electronic 
Components 

DATA 1 



8811 
Broadband Tuned 

Frequency 4.4 GHz 5.0 GHz 

—►, DC Beam Voltage   8.0 8.0 kV 

DC Beam Current   520.0 520.0 mA 

DC Body Current   10.0 10.0 mA 

RF Power Output   1.5 1.4 kW 

Bandwidth 13 dBl   73.0 19.0 MHz 

Efficiency   36.0 33.0 

Gain   42.0 42.0 d6 

Drive   100.0 100.0 mW 

Load VSWR   1.05:1 1.05:1 —

Input VSWR   1.3:1 1.3:1 — 

General Information 

Installation and Operation 

No installation or operation should be attempted without 

first consulting the Installation and Operating Instructions 

shipped with each tube or available on request from Super 

Power Marketing, RCA, Lancaster, PA. 

RCA reference publications required for the installation and 
operation of this device include the following: 

Data Sheet —RCA-8811 
Application Note AN 4213 
Application Guide 10E-279A 

These publications are available as a complete packet — re-

quest PWR 542 "Applications Information for the RCA-

8811 klystron." 

Personnel Safety 

The high voltages and microwave radiations from this device 
can be dangerous to life. High voltage shielding and inter-
lock precautions must be taken and all rf connections must 
be tightly closed and rf terminals shielded. 

Packaging 

Two types of packaging are available with these tubes; Com-
mercial Pack and Mil itary Pack. The customer specifies the 

desired Hype. 

~~u u 
Electronic 
Components 

DATA 2 
10-~ 1 



8811 
The Commercial Pack is made of nesting carboard cartons 
with the inner carton shock-mounted. The Military Pack 
complies with MIL-S-4473C for air shipment. It uses a her-
metically-sealed metal container which protects the tube 

and serves to shield the area surrounding the pack from 
stray magnetic fields setup by the klystron focusing magnet. 

In shipment, the tube is enclosed in a polyethylene bag to pre-
ventdust and other particles from collecting in the waveguide 
or tuning system. It is recommended that the tube be stored 
in the bag and in the shipping container when not in use. 
Dust or other unwanted particles in the waveguide can cause 
arcing during operation and subsequent tube destruction. 

Cooling 

Air ducts must be provided to connect to the top of the col-
lector and the tuner cooling duct. See Outline Drawing. 

Mounting 

Four holes are provided in the gun-end of the focusing mag-
net for mounting purposes. Only non-magnetic studs should 
be used. 
Thermocouple 

A thermocouple mounted on the collector provides a signal 
output for excessive collector temperature. This output is 
used to operate protective circuitry. 

Tuning 

Tuning is accomplished by a single knob which "gang-tunes" 
all four cavities simultaneously. The second, third and out-
put cavities may be individually trimmed for optimizing the 
tube performance at any frequency within the tube opera-
ting band. See Outline Drawing. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-
sonnel, protection of the tube and protection of tube cir-
cuits. Consult Application Guide 10E-279A for complete 
information on protection circuits. 
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DIMENSIONAL OUTLINE 

(Top View) 
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Tabulated Dimensions for the Dimensional Outline 

Dimension 

Reference 

Specified Values 

Inches Millimeters 

A 15.5 max. 393.7 max. 

B 4.06 ±.12 103.1 ±3.0 

C 1.80 ±.12 45.7 ± 3.0 

D 3.5 max. 88.9 max. 

E 3.00 ± .06 76.2 ± 1.5 
F 3.80 ±.12 96.5 ± 3.0 
G 0.68 ± .05 17.3 ± 1.3 

H 1.80 ± .09 45.7 ± 2.3 
+.15 +3.8 

J 0.68 _ .10 
17.3 

- 2.5 

K 6.25 max. 158.8 max. 
M 1.50 ±.03 38.1 ± .8 

N Dia. 4.12 ±.03 101.6 ± .8 
P Dia. 2.130 ± .015 54.10 ± .38 

R 10.5 max. 266.7 max. 

S 6.5 ± .5 165.0 ± 13.0 
T Dia. 0.250 ± .015 6.35 ± .38 
U 13.50 ± .25 343.0 ± 6.0 
V 3.25 max. 82.55 max. 
W 5.00 ± .06 127.0 ±1.5 
X 2.50 ±.06 63.5 ±1.5 
Y 1.00 ± .06 25.4 ± 1.5 
Z 2.00 ± .06 50.8 ± 1.5 

AA 3.00 ± .06 76.2 ±1.5 

~"~. AB 2.10 ±.02 53.34 ± .51 
AC 0.201 ±.010 5.11 ± .25 
AD 1.00 ±.03 25.4 ± .8 
AE 2.00 ± .03 50.8 ± .8 
AF 3.25 ± .02 82.55 ± .51 

AG 3.75 ± .03 95.3 ± .8 
/'•. AH 0.25 ± .03 6.4 ± .8 

AJ 0.62 ± .03 15.8 ± .8 
AK 0.440 ± .010 11.18 ±.25 
AL 0.230 ± .005 5.84 ±.13 
AM Dia. 0.249 ± .002 6.325 ±.051 

.--~ AN 0.125 ±.030 3.2 ±.8 
AP 3.00 ± .06 76.2 ± 1.5 
AR 4.75 ±.12 120.6 ±3.0 

Electronic DATA 4 
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Notes for Dimensional Outline 

1. Mates with Type "N" Connector UG-21 B/U or equivalent. 

2. Dimension applies to Shaft No.t only. 

3. Dimension applies to Shafts No,'s 2, 3, and 4 only. 

4. Mates with UG-149 A/U or equivalent. 

5. Holes 10-32 UNF-26 equally spaced on 3.250 ±.032(82.6± 
.8 mm) dia. circle. 

6. Holes 0.437 ±.062 111.1 ± 1.6 mm) thru (One side onlyl. 

7. High-Voltage Lead Designation : Heater Lead —Yellow 
Heater-Cathode Lead —White 

8. Thru-holes checked with gauge. 

9. Three spaces between shafts are 0.70 t .03 (17.8 ±.8 mm) 
and add to 2.100 (53.34 mml. Shafts are numbered as shown. 

111 Gang tuner, (21 Cavity two, 131 Cavity three, 141 Output 
cavity. 

10. Tolerance for this dimension applies to location of four 0.201 
(5.11 mm) holes. 

11. Hole No.6-32 UNC-26, 0.25 (6.35 mm) minimum depth. 

BANDWIDTH CHARACTERISTIC CURVE 
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Eb=8.0 kV do 
Ip=0.52 A do 
Ef=6.5 V 
}c=5.0 GHz pd= IOOmW 

Pd= 30mW 

_ ,1 ~~_ 

Pd= smw 

—15 —10 —5 0 
FREQUENCY —MHz 

+5 +10 +15 
92 LS-3437 

The Beam Current Characteristic, Gain Characteristic, and Outpu7 
Characteristic curves shown under Type 4658 also apply to Type 
8811. 
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UHF TV Klystron Amplifier 

~+ 

/~, 

r 

Water/Vapor Cooled • 

• Electromagnet Focusing • 

■ Easy to Install and Operate ■ 

High Power Output 

Very High Gain 

Long Life, High Reliability 

■ Modulating Anode —permits ■ Integral Cavity Construction 
both visual and aural application 
with a single beam supply 

General Data 

Electrical: 

Frequency Range  698-890 MHz 

Cathode Type  Indirectly heated, tungsten-dispenser cathode 

Heater (dc or 50-60 Hzl: 

Voltages   6.0 ± 0.5 V 

Current @ 6.0 V, typical   16.4 A 

Surge current, maximum   30.0 A 

Warm-up time, minimum   180 sec 

Focusing   RCA-AJ2168 Electromagnet 

Mechanical 

Mounting Position   Vertical, cathode down 

Dimensions, Maximum: 

Height  (1165 mm) 45.9 in 

Width (excluding output connector)   (330 mm) 13.0 in 

Weight, Approximate: 

Uncrated  (81 .6 kg) 180 Ibs 

Crated   1204 kg) 450 Ibs 

Inlet Coolant Connector   Mates with Hansen LL3-H21 

Outlet Coolant Connector   Mates with Hansen LL6-H31 

Steam Outlet   See Dimensional Outline 

Electrical Connections: 

RF Input   UG-228/U jack mates with UG-21 D/U plug 

RF Output   See Dimensional Outline 

Collectorb   Pins F and G, Cannon Rec.c 

Thermocouple: 

Chromel   Pin H Cannon Rec.c 

Alumel   Pin J Cannon Rec.c 
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8826 
Body   Pin E Cannon Rec.c 
Modulating Anode   See Dimensional Outline 

Heater-Cathode   See Dimensional Outline 

Heater   See Dimensional Outl ine 

Interlock No.1   Pins A and B, Cannon Rec.c 

Interlock No.2   Pins C and D, Cannon Rec.c 
Thermal: 

Collector Temp. (max.)   145 °C 

Body Temperature Imax.l   100 oC 

Electron Gun Insulator Temp. (max.)   250 oC 

Storage Temp.d (min.(   —65 oC 

Coolant Requirements: 

Collector and Body 

Water flow (min.(   (0.125 I/sl 2.0 gpm ~~ 

70 oC Inlet water temperature (max.)  

Electron Gun 

Forced air flows (min.)   124 I/sl 50 cfm 

Water Pressure Differential for 3.5 kg/cm2
Typical Flow of 2.1 gpm (max.)   { 50 psi 

Water Pressure at any (4.2 kg/cm2
Inlet (max.)   1 60 psi 

Maximum Ratings, Absolute-Maximum Values 

Beam Voltage, DC   20 max. kV 

Beam Current, DC   5.5 max. A 

Body Current, DC   250 max. mA 

Modulating Anode Voltage, DC   20 max. kV 

Load VSWR   1.5:7.0 

Typical Operation, UHF Television Service 

(Visual 699.25 MHz, Aural 703.75 MHz) 

O.i' 

Visual Aural 

Collector Voltage, DCf  0 0 V ~ 

Body Voltage, DC  0 0 V 

Beam Current, DC  4.7 2.4 A 

Body Current, DC9  70 15 mA 

Modulating Anode Voltage, DC  0 —6 kV 

Modulating Anode Current, DC  1.5 1,0 mA ~.,: 
Cathode Voltage, DC —18 —18 kV 

DATA 1 Electronic 
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8826 
Focusing Current, DC (Typical 
With RCA-AJ2168 Electromagnet)  28 28 A 

Load VSWR  1.1:1 1.1:1 

Drive Power for Visual Peak-of-
Sync or Aural CW  10 1.1 W 

Output, for Visual Peak-of-Sync or 
Aural CW  31 12 kW 

Gain  35 40 d8 

Efficiency  37 28 

a Careful attention to maintaining the minimum value of filament 
voltage consistent with adequate emission will result in conserv-
ing the life of the tube. 

e"1 b 

c 

d 

Pins F and G must always be used in parallel . 

Type CA22365-2729 Cannon Receptacle. 

All water must be removed from the coolant course during stor-
age and shipping. 

e Cooling-air blower must be directed toward the electron gun and 
located within a distance of 24 inches. 

f Ado ammeter makes the connection between the collector and 
ground. 

g The body is connected directly to ground. Body current is mea-

sured in the ground leg of the beam power supply. 

Operating Considerations 

Typical operating coil currents are noted under "Typical 
Operation" data section in this data sheet. 

"'^~ It is recommended that the coil coolant flow start before 
the application of any coil voltage and preferably continue 
for five minutes after the removal of voltages. Interlocking 
of the coolant flowwith the klystron beam and modulating-
anode voltages and coil voltages is highly recommended to 

~'~ prevent tube and coil damage in the event of inadequate 

coolant flow. 

The use of a solid-state diode connected in parallel with 
the electromagnet is recommended to prevent excessive 
transient voltage build-up in the event of coil current inter-

'"`~ ruptions. Connections should be made so the coil current 
will flow through the diode when the polarity of the normal 
coil voltage becomes reversed. 
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Dimensional Outline — Klystron 
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8826 
Pirl~Connections -Voltage Socket 

.~.. 

Jumpered 

C ~Jumpered 
D 
E Body (Ground) 

F Collector" 
G Collector• 
H Thermocouple (Chrome)) 
J Thermocouple (Alumel) 

*Always use pins F and G in parallel. 

Tabulated Dimensions for Klystron 

Dim. Value -Inches 

A 45.56 + .32 

B 16.33 + .06 

C 1.50 + .01 

D 13.00 Max. 

E 11.00+.12 

F 0.23 + .04 

G 12.40 Max. 

H 6.40 + .04 

J 0.50 + .02 

K 38.67 + .25 

M 18.66 + .08 

N 15.74 + .06 

P 11.50 ± .05 

R 7.15 + .04 

S 2.82 + .03 

T 5.76 Max. 

tJ 0.04 Ref. 

V 5.00 + .01 

W 0.19 + .01 

X 6.89 + .07 

Y 0.69 + .05 

Z 5.00 + .03 

Notes: 
1. RF Input Jack, UG-22 B/U mates with UG-21 D/U. 
2. Channel tuning screws. These screws have a 5/16 inch hex 

socket head. 
3. Tube rollers mate with roller guides in the RCA AJ2168 

Electromagnet. 
4. Inlet Water Connector mates with Hansen LL3-H 21 Connector. 
5. Reference Surface corresponds with electromagnet reference 

surface when installed. 
6. Drain Connector mates with Hansen LL6-H32 Connector. 
7. Cannon Receptacle CA22365-2729. Mates with Cannon 

Plug 24-20. 

Value -Millimeters 

1157 + 8 

414.8 + 1.5 

38.10 + .25 

330.2 Max. 

279.4 + 3.0 

5.8 + 1.0 

315.0 Max. 

162.6 ± 1.0 

12.70 + .51 

982.2 + 6.4 

474.0 + 2.0 

399.8 + 1.5 

292.1 + 1.3 

181.6 + 1.0 

72.4 + .8 

14.63 Max. 

1.0 Ref. 

127.00 + .25 

4.83 + .25 

175.0 + 1.8 

17.5 + 1.3 

127.0 + .8 
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Dimensional Outline —Electromagnet 

r R 
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Personnel Safety 

The high voltages and microwave radiations from this device can 

be dangerOUS to life. High voltage shielding and interlock precau-

tions must be taken and al l rf connections must be tightly closed 

and rf terminals adequately shielded. This device, in operation, 

may produce X-radiation which can constitute a health hazard. 
Shielding or other precautions may be required. 
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Tabulated Dimensions for Electromagnet 

^ Dim. Value -Inches Value - Millimeters 

A 2.87 + .03 72.9 + .8 

B 7.25 + .03 184.2 + .g 

C 11 .60 + .03 294.6 + .8 

D 15.79 + .03 401.1 + .8 

^ E 0.50+.02 12.7+ .5 

F 19.28 + .05 489.7 + 1.3 

G 1 .76 + .06 44.7 + 1.5 

H 10.00 + .03 254.0 + .8 

J 12.79 + .03 324.9 + .8 

~^►, K 3.16 + .06 80.3 ± 1.5 

L 4.00+.03 101.6+ .8 

M 4.50+.03 114.3+ .8 

N 3.00+.03 76.2± .8 

P 7.00 + .03 177.8 + .8 
R 16.00 + .03 406.4 + .8 

S 17.00 Max. 431 .8 Max. 

T 1 .00 + .03 25.4 + .8 

V 5.60 + .03 142.2 + .8 

W 12.80 + .05 325.1 + 1.3 

X 10.68 + .05 271.3 + 1.3 

General Information 
Cooling 

~.,~ The electron gun is cooled by forced air directed at the 
cathode-seal area. Air flow must be at least 50 cfm. (24.0 
I/sec). The remainder of the tube is cooled by water/vapor 
system with water cooling the resonators and drift-tube sec-
tions and vapor cooling the collector. 

~, The use of distilled water is essential. The liquid flow must 

start before application of any voltages and preferably 
should continue for five minutes after removal of voltages. 
It is recommended that the liquid flow through each of the 
cooled elements be interlocked with the beam supply to 
prevent damage to the tube in case of cooling failure. 

A steam exhaust sleeve must be provided for the top of the 
klystron boiler. A flexible, neoprene type is recommended. 

Ll ~1~U LJ 
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8826 
The sleeve is placed over the lip provided at the top of the 
boiler (see Dimensional Outl ine) and clamped securely in 
place for awater-tight connection. 

Electrical Connections to Tube Terminals 

Connections to the Heater, Heater-Cathode and Modulating 

Anode Terminals (see Dimensional Outline) are made with 

preformed finger stock or knife blade type fuse clips. Care 

should be taken when making these connections not to 

place excessive stress on the ceramic-to-metal seals. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-

sonnel, protection of the tube and protection of tube cir-

cuits. Consult Application Note AN4206 for complete in-

formation on protection circuits required. 

A means of protecting the klystron against damage which 

would result from failure of the collector vapor cooling 

system is provided by an integral chromel-alumel thermo 

couple with terminals at the Cannon Receptacle. 

~~ 

h.i 

`/ 

RCA AJ2168 Electromagnet 

The RCA 8826 klystron is designed to be mounted in and 

its beam focused by the water-cooled, single-coil electro-

magnet, RCA-AJ2168. The exposed surfaces of the electro-

magnet are treated by painting or plating to resist corrosion. `€' 

General Data 
Voltage, DC Imax.l   35 V 
Current, DC (max.)   30 A 
Dimensions   See Dimensional Outline 

( Uncrated (104 kg) 230 Ibs 
(t Crated (145 kg) 320 Ibs 

Weight (Approx.)  

Cooling: 
Water flow, minimum   (0.063 I/sl 1 gpm 
Inlet temperature, maximum   70o C 
Maximum water pressure differ-
ential for typical flow (gauge)   13.5 kg/cm21 50 psi 
Maximum water pressure at 
any inlet (gauge)   (4.2 kg/cm2 ) 60 psi 

`~ 

``./ 
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8828 
Beam Power Tube 

Full Ratings to 500 MHz 
80 Watts PEPOutput at 30 MHz 

ELECTRICAL 

Heater, for Unipotential Cathode: 

'~ Voltage (AC or DCIa   26.5 V 

Current at 26.5 volts   0.68 A 

Minimum heating time   120 s 

Mu-Factor, (Grid No.2 to Grid No.1)b   12 

Direct Interelectrode Capacitances:c 

Grid No.1 to plate   0.15 max. pF 

Grid No.t to cathode   16 pF 

Plate to cathode 0  010 pF 

Grid No.1 to grid No.2   23 pF 

Grid No.2 to plate   7.2 pF 

Grid No.2 to cathode   2.7 pF 

Cathode to heater   3.3 pF 

Mounting flange to plate   3.0 pF 

MECHANICAL 

Operating Position   Any 

I 

! ~' 

Maximum Overall Length   (56.9 mm) 2.24 in 

Seated Length  149.8 mm) 1.96 in 

Greatest Radius   (35.1 mm) 1.38 in 

Base•Large Wafer Elevenar 11-Pin 
with Ring  (JEDEC No.E11-81) 

Socketd   1 Erie 9802-000, Erie 9804-000 
1 Johnson 124-311-1~ or equivalent 

Grid No.2 By-pass Capacitor . . . Erie 2943-002, Johnson 124-121 
or equivalent 

Weight (Approx.)   1170.1 gr) 6 oz 

THERMAL 

Terminal Temperatures   250 max. oC 

Radiator Core Temperatures   250 max. oC 

Mounting Flange Temperatures   125 max. oC 

~~~ 
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LINEAR RF POWER AMPLIFIERf
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-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage  2200 max. V 

DC Grid-N o.2 Voltage   400 max. V 

DC Grid-No.1 Voltage   -100 max. V 

DC Plate Current at Peak 
of Envelope9   450 max. mA 

DC Grid-No.t Current   100 max. mA 

Plate Dissipationh   200 max. W 

Grid No.2 Dissipation   8 max. W 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   150 max. V 

Heater positive with 
respect to cathode   150 max. V 

TYPICAL CCS OPERATION WITH "TWO-TONE 
MODULATION": 

At 30 MHz 
DC Plate Voltagel   700 V 

DC Grid-N o.2 Voltagek  250 V 

DC Grid-No.1 Voltagem   -20 V 

ZeroSignal DC Plate Current  100 mA 
Effective RF Load Resistance 1420 SZ 
DC Plate Current at Peak 
of Envelope.   205 mA 
Average DC Plate Current   150 mA 
DC Grid-No.2 Current at 
Peak of Envelope   16 mA 

Average DC Grid-No.2 Current   10 mA 
Average DC Grid-No.1 Currentn  1.0 mA 
Peak-Envelope Driver Power 
Output (Approx.►P   0.3 W 

Output-Circuit Efficiency (Approx.)   95 % 

Distortion Products Level:r 
Third order   30 dB 

Fifth order   35 d6 
Useful Power Output (Approx.): 

Averages   40 W 
Peak envelope   80 W 

~~U LJ 
Electronic 
Components 

DATA 1 



8828 
MAXIMUM CIRCUIT VALUES 
Grid-No.l-Circuit Resistance 

Under Any Condition: 

With fixed bias  25000 max.Sl 

With fixed bias (in Class A61 
operation)  100000 max.SZ 

With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance   10000 52 
Plate Circuit Impedance   See Note j 

PLATE-MODULATED RF POWER AMPLIFIER{
CLASS C TELEPHONY 
Carrier conditions per tube for use with a max. mode/ation factor 

'~'~ of 1.0. 
MAXIMUM CCS RATINGS , Absolu te-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage  1800 max. V 

DC Grid-No.2 Voltage   400 max. V 

DC Grid-No.1 Voltage   -100 max. V 

DC Plate Current  250 max, mA 

DC Grid-No.1 Current   100 max, mA 

Grid-No.2 Input   5 max. W 

Plate Dissipation   150 max. W 

TYPICAL CCS OPERATION 
In grid-drive circuit at 50 MHz 

DC Plate Voltage  500 700 V 
r. DC Grid-No.2 Voltaget   150 150 V 

DC Grid-No.t Voltageu   -20 -25 V 

DC Plate Current  200 250 mA 

DC Grid-No.2 Current   35 40 mA 

DC Grid-No.1 Current   20 35 mA 

,~ Driver Power Output (ApproxJv   1.2 2 W 
Output Circuit Efficiency (Approx.l   90 90 % 

Useful Power Ouiput (Approx.)   50 100 W 

MAXIMUM CIRCUIT VALUES 
Grid-No.l-Circuit Resistance 

,_-. Under Any Condition: 

With fixed bias  25000 max.Sl 

Grid-No.2 Circuit Impedance   10000 max. S2 
Plate Circuit Impedance  See Note j 
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8828 
RF POWER AMP. AND OSCILLATORf, 
CLASS C TELEGRAPHY 

RF POWER AMPLIFIERf AND CLASS C FM TELEPHONY 

MAXIMUM CCS RATINGS, Absolute-Maximum Va/ues: 

Up to 500 MHz 

DC Plate Voltagel   2200 max. V 

DC Grid-No.2 Voltagek   400 max. V 

DC Grid-No.1 Voltagem   -100 max. V 

DC Plate Current   300 max. mA 

DC Grid-No.t Current   100 max. mA 

Grid-No.2 Dissipation  8 max. W 

Plate Dissipationh   200 max. W 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   150 max. V 

Heater positive with 
respect to cathode   150 max. V 

TYPICAL CCS OPERATION 

In Grid-Drive Circuit at 50 MHz 

DC Plate Voltage 

DC Grid-No.2 Voltage  

DC Grid-No.1 Voltage  

DC Plate Current 

DC Grid-Na.2 Current  

DC Grid-N o.1 Current  

Driver Power Output (Approx.)v 

Useful Power Outputs  

MAXIMUM CIRCUIT VALUES 

500 700 V 

160 175 V 

-10 -10 V 

300 300 mA 

25 25 mA 

50 50 mA 

1.2 1.2 W 

75 100 W 

Grid-No.l-Circuit Resistance 

Under Any Condition: 

With Fixed bias   25,000 max.S2 

Grid-No.2 Circuit Impedance   10,000 max.S2 
Plate Circuit Impedance   See Note j 

.~ 
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~ 
CHARACTERISTICS RANGE VALUES 

Note Min. 

Heater Current   1 0.62 

Direct Interelectrode 
Capacitances: 

Grid-No.1 to plate   2 

Grid-No.1 to cathode 2 14.6 

Max. 

0.74 

0.15 

18.0 

A 

pF 

pF 

'~ Plate to cathode  2 0.004 0.016 pF 

Grid-No.1 to grid No.2  2 20.0 26.5 pF 

Grid-No.2 to plate  2 6.5 7.9 pF 

Grid-No.2 to cathode  2 2.1 3.3 pF 

Cathode to heater  2 2.5 4.1 pF 
...~, 

Grid-No.1 Voltage  1,3 -8 -19 V 

Grid-No.2 Current  1,3 -5 +6 mA 

Interelectrode Leakage 
Resistance  4 50 MSZ 

Cutoff Grid-No.1 Voltage . . , . 1,5 <l7 V 

Note 1: With 26.5 volts ac or do on heater. 
Note 2: Measured with special shield adapter. 

Note 3: With do plate voltage of 700 volts, do grid-No.2 voltage of 
250 volts, and do grid-No.1 voltage adjusted to give a do plate cur-
rent of 185 ma. 

Note 4: Under conditions with tube at 20o to 30o C for at least 
30 minutes without any voltages applied to the tube. The resistance 
between any two electrodes is measured with a 200-volt Megger-type 
ohmmeter, or equivalent, having an internal impedance of 1.0 meg 
ohm. 

Note 5: With do plate voltage of 2000 volts, do grid-No.2 voltage 
of 250 volts, and do grid-No.t voltage varied to obtain a plate cur-
rent of 5 ma. 

b For plate volts = 450 V, Grid No.2 volts = 325 Vj
Plate Current = 1.2 A 

c Measured with special shield adapter. 

d These items may be obtained from: 

Erie Technological Products Inc., 
644 West Twelfth Street 
Erie, PA 16512 

E. F. Johnson Company 
299 Tenth Avenue S. W. 
Waseca, MN 56093 

e See Dimensional Outline for Temperature Measurement Points. 

~~U L~ 
Electronic 
Components 

DATA 3 
s-~o 



8828 
9 The maximum rating for a signal having 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 ad-
justment under "Single-Tone" conditions, the average plate cur-
rent may be as high as 450 mA. 

h Maximum plate dissipation is limited by the maximum mounting 
flange temperature and the cooling system to maintain tube op-
eration below the specified maximum mounting flange tempera-
ture. 

n This value represents the approximate grid-No.1 current obtained 
due to initial electron velocities and contact-potential effects 
when grid No.1 is driven to zero volts at maximum signal. 

P Driver power output represents circuit losses and is the actual 

power measured at input to grid-No.1 circuit. The actual power 
required depends on the operating frequency and the circuit 

used. The tube driving power is approximately zero watts. 

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

s This value of useful power is measured at the load of the output 
circuit. 

t Obtained preferably from a separate source modulated along 
with the plate supply. 

~ Obtained from the Grid-No.t resistor or from a combination of 
Grid-No.1 resistor with either a fixed supply or cathode resistor. 

v Driver power output included circuit losses and is the actual 
power measured at the input to the grid circuit. It will vary de-
pending upon the frequency of operation and the circuit used. 

The following footnotes apply to the RCA Transmitting Tube 

Operating Considerations given at the front of this section. 

a—See ELECTRICAL CONSIDERATIONS -Filament or Heater. 

f—See CLASSES OF SER VICE - RF Power Amplifiers or Oscillators. 

j —See ELECTRICAL CONSIDERATIONS -Plate Voltage Supply. 

k—See ELECTRICAL CONSIDERATIONS -Grid-No. 2 Voltage 
Supply. 

m—See ELECTRICAL CONSIDERATIONS -Grid-No. 1 Voltage 
Supply. 

a..o 

'~v — 
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DIMENSIONAL OUTLINE 
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8828 
OUTLINE DIMENSIONS 

Value 

Dimension Inches Millimeters Degrees 

A 2.000 max. 50.80 max. 

B 1.960 max. 49.78 max. 

C 1.515 ± .030 38.48 ± . 76 
O 0.700 ± .020 17.78 ± .51 

E 0.350 ± .010 8.89 ± .25 
F 
G 

1.375 ref. 34.93 ref. 
goo ± 10 

H 1.750 ± .020 44.45 ± .51 
J 1.375 34.93 
K 0.875 22.23 
L 0.688 17.48 
M 1.187±.015 30.15±.38 

N 0.593 ± .005 15.06 ± .13 

P 900

R 0.150 min. 3.81 min. 

S 0.300 ± .020 7.62 ± .51 
+.025 +.64 

T 0.255 
-.015 

6.48 
_,38 

+.005 +.13 
U 0.568 

009 
14.43 

23 

DIMENSIONAL OUTLINE NOTES 

Note 1: Flat location in relation to pin 6 of JEDEC Base E11-81. 
Note 2: Tapped holes 121 6-32 for conduction cooling system. 

Note 3: CAUTION! Heat sink ceramic consists of beryllium oxide. 
Inhalation of beryllium oxide dust can be hazardous. Disposal pre-
caution required. 

Note 4: Reference. J.F. Gaylord. "The Conduction Cooling of 
Power Tubes in Vehicular Communication Equipment", RCA Publi-
cation ST 2250 9/63. 
Note 5: Keep atl stippled regions clear. Do not allow contact or 
circuit components to intrude into this annular volume. 
Note 6: I n order to accomodate the eccentricities of the tube base 
with respect to the anode, and the variations in manufacturing tol-
erances of the conduction cooling assembly it is recommended that 
the holes for socket mounting be made larger than that required for 
screw clearance. Thus the tube may be mounted to the heat sink 
without placing undue strain on the tube base pins. An increase in 
socket mounting hole size of .030 inch should be adequate in most 
instances. 
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.~'►.. 

TERMINAL DIAGRAM 

Pm 1. Cathode 
Pin 2: Grid No.2 
Pin 3: Grid No.1 
Pin 4: Cathode 
Pin 5: Heater 
Pin 6: Heater 
Pin 7: Grid No.2 
Pin 8: Grid No.1 

H CAP 
(Bottom View) RING H P G2 G2 4 010 ! r~ GI 

0 ~►~0 

©`~i .© 

0 ~ lal

K 

Pin 9: Cathode Cap: Plate Terminal 
Pin 10: Grid No.2 Ring: Grid-No.2 Terminal Contact Surface 
Pin 11: Grid No.1 (For use at higher frequencies) 

Base conforms to specification of JEDEC No.E11.81 
Large Wafer ETevenar Base Eleven Pin with Ring and can be checked 
with gauge JEDEC No.GE11-1 
CONSTANT-CURRENT CHARACTERISTICS 

HEATER VOLTAGE (Et) • 26.5 V 
  GRID No.2 VOLTAGE (E~2) • 400V 

PLATE CURRENT Ip 

GRID No.2 CURRENT I~2 • --
GRID No I CURRENT I~ • ---

0 400 600 1200 1600 2000 2400 
PLATE VOLTAGE —VOLTS 92LM-3a09 
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8828 
CONSTANT•CURRENT CHARACTERISTICS 

HEATER VOLTAGE (E{) =26.5V 
GRID No.2 VOLTAGE (Ec2)=250 V 
PLATE CURRENT Iy 

GRID No.2 CURRENT I~2 • ---
GRID No. l CURRENT • ---

0 400 600 1200 1600 2000 2400 
PLATE VOLTAGE -~ VOLTS 

92LM-3060 

  HEATER VOLTAGE (E{) • 26.5 V 
GRID No.2 VOLTAGE (Eo2) •ISO V 
PLATE CURRENT Ip 

GRID No.2 CURRENT I o2 • ---

GRID No. I CURRENT I = ---

`~ 

`/ 

0 400 600 1200 1600 2000 2400 

PLATE VOLTAGE —VOLT$ 92LM-3461 
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8890 
Linear Beam Power Tube 

CERMOLOX~ Full Input to 400 MHz 

7000 W Peak Sync. Output through 

VHF-TV Band with 16 d6 Gain 

ELECTRICAL 

Filamentary Cathode: 

Type   Thoriated•Tungsten Mesh 

5.7 typ. V 
Voltages (ac or dc)   {` 

6.0 max. V 

Current: 

Typical value at 5.7 volts   125 A 

Maximum value for starting even 
momentarily   300 A 

Cold Resistance 0005 S2 

Minimum heating time   15 

Mu-Factorb 

(Grid No.2 to Grid No.1)   20 

Direct Interelectrode Capacitances: 

Grid No.1 to platec   0.40 max. pF 

Grid No.1 to filament   70 pF 

Plate to filamentc•d   0.05 max. pF 

Grid No.1 to grid No.2   95 pF 

Grid No.2 to plate   12 pF 

Grid No.2 to filamentd   2.5 max. pF 

MECHANICAL 

Operating Position   Vertical, either end up 

Overall Length   (127.3 mm) 5.01 max, in 

Greatest Diameter   1116.1 mm) 4.57 max. in 

~~ Terminal Connections   See Dimensional Outline 

Sockets   See footnote p 

Radiator   Integral part of tube 

Weight (Approx.)   12.7 kg) 6.0 Ib 

THERMAL 

Seal Temperaturee (Plate, grid No.2, grid No.1, 
filamentcathode and filament)   250 max. oC 

Plate-Core Temperaturee   250 max. oC 
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8890 
RF Power Amplifier or Oscillator — Class C Telegraphy or 

Class C FM Telephonyf 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 

Up to 400 MHz 

DC Plate Voltage  8000 max. V 

DC Grid-No.2 Voltage9   1650 max. V 

DC Grid-No.1 Voltageh   X50 max. V 

DC Plate Current   4.0 max. A 

DC Grid-No.1 Current   500 max. mA 

Grid-No.1 Inputh   150 max. W 

Grid-No.2 Input9   250 max. W 

Plate Dissipation   5000 max. W 

MAXIMUM CIRCUIT VALUES 

Grid-No.t-Circuit Resistance Under Any Conditions: 

With fixed bias   5000 max. ~ 

With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance   See note g 

Plate Circuit Impedance   See note j 

CALCULATED CCS OPERATION 

In a grid-drive circuit at 108 MHz 

DC Plate Voltage   6500 V 

DC Grid-N o.2 Voltage   1000 V 

DC Grid-No.t Voltage   -50 V 

DC Plate Current   2.35 A 

DC Grid-N o.2 Current   85 mA 

DC Grid-No.t Current   143 mA 

Driver Power Output   60 W 

Output Circuit Efficiency   95 

Useful Power Output 10  000 W 

In a cathode-drive circuit at 216 MHz 

DC Plate Voltage   6300 V 

DC Grid-No.2 Voltage   1000 V 

DC Grid-No.1 Voltage   -34 V 

DC Plate Current   1.31 A 

DC Grid-No.2 Current   40 mA 
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8890 
DC Grid-No.1 Current   40 mA 

Driver Pawer Output (Approx.)   50 W 

Output Circuit Efficiency   95 

Useful Power Output   4500 W 

RF Power Amplifier -- Class B Television Servicef 
Synchronizing-level conditions per tube unless otherwise specified 

^ MAXIMUM CCS RATINGS, Absolute•Maximum Values 

DC Plate Voltagel  8000 max. V 

DC Grid-No.2 Voltageg  1650 max. V 

DC Grid-No.1 Voltageh   -450 max. V 

DC Plate Current  5 max. A 

Plate Dissipation   5000 max. W 

Grid-No.2 Input   250 max. W 

Grid-No.1 Input   150 max, W 

CALCULATED CCS OPERATION 

In a cathode-drive circuit at 216 MHz and a bandwidth of 6.3 MHzm

DC Plate Voltage   5030 V 

DC Grid-No.2 Voltage   1000 V 

DC Grid-No.t Voltagen   -30 V 

DC Plate Current 

Synchronizing level   2.35 A 

Blanking level   1.80 A 

DC Grid-No.2 Current 

Synchronizing level   47 mA 

Blanking level   27 mA 

DC Grid-No.t Current 

Synchronizing level   135 mA 

Blanking level   81 mA 

Input Circuit Efficiency   95 

Driver Power Output 

Synchronizing level   145 W 

Blanking level   80 W 

Plate Dissipation 

Blanking level   5000 W 
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8890 
Output Circuit Efficiency   95 

Useful Power Output 

Synchronizing level   7000 W ~ y

Blanking level   3940 W 

a Measured at tube terminals. The filament may be subjected to rf 
heating as the frequency of operation is increased. It is recom-
mended that the filament voltage be operated at the lowest volt-
age that will give stable performance. 

b For plate voltage = 2000 V, Grid No.2 voltage = 1375 V, Peak 
plate current = 6.0 A. 

c With external flat metal shield 8'" (200 mm) in diameter having a 
center hole 3" (76 mm) in diameter. Shield is located in plane of 
the grid-No.2 terminal, perpendicular to the tube axis, and is 
connected to grid No.2. 

d With external flat metal shield 8" (200 mm) in diameter having a 
center hole 2-3/8" 160 mm) in diameter. Shield is located in 
plane of the grid-No.t terminal, perpendicular to the tube axis, 

and is connected to grid No.1. 

e See Dimensional Outline for temperature measurement points. 

m Calculated at the -1.0 dB power point of a double-tuned output 
circuit using two times tube output capacity. 

n Adjusted for Ibo = 650 mA. 

p Fully engineered sockets for the 8890 tube type are available in 
limited quantities from RCA (Type J15283), are in production 
quantities from Jettron Products Inc., 56 Route 10, Hanover, NJ 
07936 (Type CD89 0851. For effective cooling, it is recom-
mended that the RCA "Heat Pipe" Dev. No.J15304 be used in 
conjunction with these sockets. 

The following footnotes apply to the RCA Transmitting Tube 
Operating Considerations given at the front of this section. 

f See Classes of Service, 

g See Electrical Considerations -Grid-No.2 Voltage Supply. 

h See Electrical Considerations -Grid-No.1 Voltage Supply. 

j See Electrical Considerations -Power Supplies and Plate Voltage 
Supply. 
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8890 
DIMENSIONAL OUTLINE 

Tabulated Dimensions* 
Dimension Value 

A Dia. 4.570 max. 1116.1 max.) 
B Dia. 3.235 min. (82.17 min.) 
C Dia. 3.014 min. (76.56 min.) 
D Dia. 2.307 min. (58.60 min.) 
E Dia. 1.840 min. (46.74 min.) 

F Dia. 1.210 max. (30.73 max.) 
G Dia. 1.314 min. (33.38 min.) 

H Dia. 0.620 max. (15.75 max.) 
J 4.930 + .080 (125.2 + 2.01 
K 4.300 + .050 (109.2 + 1.2) 
M 1.790 + .040 (45.47 + 1.01) 
N 1.330 + .030 (33.78 + .76) 
P 1.005 ± .020 (25.53 + .51) 
R 0.200 + .025 (5.08 + .63) 
S 0.475 + .030 (12.06 + .761 
T 0.650 + .030 (16.51 + .76) 
U 0.800 reT. (20.3 ref) 

Note 1 -The contact distance* listed is the uniform indicated 

length as measured from the edge of the terminal. 

Contact Distance* 

1.a Radiator 1.930 (49.02) min. 

1.b Plate Terminal 0.210 ( 5.33) min. 

1.c Grid No.2 Terminal 0.200 ( 5.08) min. 

1.d Grid No.1 Terminal 0.175 1 4.45) min. 
1.e Cathode-Filament Terminal 0220 ( 5.59) min. 
1.f Filament Terminal ID 0.250 ( 6.35) max. 
1.9 Heat Sink Terminal 0.375 ( 9.52) max. 

Note 2 - Keep all stippled regions clear. I n general, do not allow 
contacts to protrude into these annular regions. If special 

~ 

connectors are required which may intrude on these re-

gions contact RCA Power Tube Application Engineering, 
Lancaster, PA. 

Note 3 -Tapped 1/4-20 NC x 0.5 inch (12.7 mm) deep. 
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8890 
FORCED-AIR COOLING 

^ AIR FLOW 

Through radiator —Adequate air flow to limit the plate-core 
temperature to 250o C should be delivered by a blower 
through the radiator before and during the application of 
filament, plate, grid-No.2, and grid No.1 voltages. 

^' For a plate dissipation of 5000 watts and an incoming air 
temperature of 50o C, and air flow of 105 cfm is required in 
accordance with the Typical Cooling Characteristics. 

To Plate, Grid-No.2, Grid-No.1, Filament-Cathode, and Fil-
amens 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. In normal operation this value is approximately 
40 cfm (18.8 x 103 cc/s1. 

During Standby Operation —Cooling air is required when 
filament voltage is applied to the tube. 

During Shutdown Operation —Air flow should continue for 
a few minutes after all electrode power is removed. 

TERMINAL DIAGRAM 

P — Plate Terminal 
G1 —Grid PJo.1 Terminal 

~.~ G2 —Grid No.2 Terminal 
K-F — Cathode-Filament Terminal 

F — Filament Terminal 
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TYPICAL COOLING CHARACTERISTICS 
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TYPICAL CONSTANT CURRENT CHARACTERISTICS 

fILAMENT VOLTAGE Ef - 5.7 V 
GRID No. 2 VOLTAGE E~ - 7000 V 
PLATE CURRENT 1 -
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TYPICAL CONSTANT CURRENT CHARACTERISTICS 

FILAMENT VOLTAGE E7 - 5.7 V 
GRID No. 2 VOLTAGE E~ = 1500 V 
PLATE CURRENT Ip= 
GRID No. 1 CURRENT l c7 _ ~ - 
GRID No. 2 CURRENT 1~ - 

G
F

ID
 N

o
.t

 V
O

L
T

A
G

E
 

- 
V

O
L

T
S

 

200  

150 

loo  ✓1

50 

0 

-50 

-7ao 

 !\11\\V\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 
 :~\ 
\\\\\\\\\L\\7\~: ~~\\\\\\\\ 
 r :_~~~\ 

.G.  W\N\ 

lc7 - 3.0 A 

 11\F\\'1 
N\NNr~~nIN>,

\\\\\ 

~. 

r  r 
 r 
 ' un\n\ 

~U 
 ■,~ !~ 

 l iii ili\r'   iii  •11~\\u 

- ~iN 

~~~ 

 .~.__:, 
\N\\■\C~\rqr . .. - - ~L 

 ~ \N 

 III ~I \\N~y~_ ~ -- -~   iii 
\\\\\\\177Ź\/=i   ~ \\1 
 Ź~\/! 
 v+~~__  

G 

■N\\\ 
M\\ 

11'x\ I 
M\\~ 
[!~\~ 

I 

 ~;

M/~~ 

 Blllrr~~ ŶŶ 
  ŶŶ 
 --~'rsiN Ŷ 

-750  

0 2 3 4 5 8 

PLATE VOLTAGE -KILOVOLTS 

7 8 

93LM3871 

Electronic 
Components LJ U~JU LJ 

DATA 5 



8891 
Beam Power Tube 

CERMOLOX ® Full Input to 400 MHz 

20.0 Kilowatt Peak Sync. Output Through 

VHF•TV Band at 13 dB Gain 

ELECTRICAL 
Filamentary Cathode, Thoriated-Tungsten 
Mesh Type 

` 9.5 typ. V 
Voltages (AC or DCl  10.0 max. V 

,,..,~ Current 

Typical value at 9.5 V  153 A 

Maximum value for starting 
even momentarily  300 A 

Cold resistance  0.01 SZ 
Minimum heating time  15 

Mu Factorb (Grid No.2 to Grid No.1)  12.5 

Direct Interelectrode Capacitances: 

Grid No.1 to plates  0.4 max. pF 

Grid No.1 to filament  100 pF 

Plate to filamentc.d  0.15 max. pF 

Grid No.1 to grid No.2 85 pF 

Grid No.2 to plate  20 pF 

Grid No.2 to filamentd  

MECHANICAL 

4.0 max, pF 

Operating Position   Vertical, either end up 

Overall Length   (180.3 mm) 7.100 max. in 

Greatest Diameter   (210.4 mm) 8.285 max. in 

Radiator  Integral part of tube 
~, Weight (Approx.)   (t0.0 kg) 22 Ib 

THERMAL 

Seal Temperatures  250 max. oC 

(Plate, grid No.2, grid No.1, 
pthode-filament, and filament) 
Plate Core Temperatures   250 max, oC 

~~~ 
Electronic 
Components 

DATA 1 
471 



8891 
RF Power Amplifier 

Class B Television Servicef.P 

Synchronizing level conditions per tube unless otherwise specified. 

MAXIMUM CCS RATINGS, Absolute•Maximum Values: 

DC Plate Voltage9   9,000 max. V 

DC Grid No.2 Voltageh   2,000 max. V 

DC Grid No.1 Voltagel   —600 max. V 

OC Plate Current   6.0 max. A 

Grid No.2 Input  450 max. W 

Grid No.1 Input   250 max. W 

Plate Dissipation   See Note m 

Calculated CCS Operation: 

In a cathode-drive circuit at 216 MHz and a bandwidth of 6.0 MHzk. 

DC Plate Voltage   6,580 V 

DC Grid No.2 Voltage   t,000 V 

DC Grid No.1 Voltage   —115 V 

Zero Signal DC Plate Current   1.0 A 
Effective RF Load Resistance   660 S2 
DC Plate Current: 

Synchronizing level   4.82 A 

Blanking level   3.68 A 

DC Grid No.2 Current: 

Synchronizing level   137 mA 

Blanking level   33 mA 

DC Grid No.1 Current: 

Synchronizing level   437 mA 
Blanking level   131 mA 

Input Circuit Efficiency (Approx.)   92.5 % 
Driver Power Output: 

Synchronizing level   865 W 
Blanking level   504 W 

Output Circuit Efficiency (Approx.)   92.5 % 

Useful Power Output: 

Synchronizing level   18.8 kW 

Blanking level   10.6 kW 
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8891 
Linear RF Power Amplifierf.P 
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-Maximum Values 
Up to 400 MHz 

DC Plate Voltageg   10,000 max. V 

DC Grid-No.2 Voltageh   2,000 max. V 

DC Plate Current at Peak 
of Envelope   6.0 max. A 

DC Grid-No.1 Current   500 max. mA 

Grid-No.2lnput   450 max. W 

Plate Dissipation   15 max. kW 

MAXIMUM CIRCUIT VALUES 
Grid-No.l-Circuit Resistance Under Any Conditions: 

With fixed bias   5,000 max. 

With fixed bias (ln Class A81 operationl  25,000 max. 

With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance  See Note h 

Plate Circuit Impedance   See Note g 

n Calculated Class ABA CCS Operation with 
"Two-Tone" Modulation 
In a grid-drive circuit at 7 MHz 

DC Plate Voltage   8,000 V 

DC Grid-No.2 Voltage   1,500 V 

DC Grid-No.1 Voltage   —191 V 
.tee. 

Zero-Signal DC Plate Current   1.0 A 

Effective RF Load Resistance   978.5 St 
OC Plate Current   3.91 A 
(At peak of envelope) 

Average DC Plate Current  2.49 A 

DC Grid-No.2 Current   137 mA 
IAt peak of envelope) 

Average DC Grid-No.2 Current   53 mA 

Peak Envelope Drive Power   See Note n 

Output Circuit Efficiency (Approx.)   95 

~ Useful Power Output (Approx.) 
Average   8,750 W 

Peak envelope  17,500 W 
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Linear RF Power Amplifierf.P 
Class AB or Class B Telephony 
Carrier conditions for usewith a maximum modulation factor of 1.0. 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 

DC Plate Voltage9  

DC Grid-No.2 Voltageh 

DC Plate Current  

Grid-No.2lnput 

10,000 max. V 

2,000 max. V 

3.0 max. A 

300 max. W 

Plate Dissipation   See Note m 

Calculated CCS Operation 
In a cathode drive circuit at 400 MHz. 

DC Plate Voltage   8,000 V 

DC Grid-No.2 Voltage   1,500 V 

DC Grid-No.1 Voltager   —235 V 

DC Plate Current   2.47 A 

DC Grid-No.1 Current   0 mA 

DC Grid-No.2 Current   24 mA 

Driver Power Output   500 W 

Output Circuit Efficiency (Approx.)   80 % 

Useful Power Output   5,000 W 

a Measured at the tube terminals. The filament may be subjected 
to rf heating as the frequency of operation is increased. It is 
recommended that the filament power be regulated at the lowest 
value that will give stable performance. For those applications 
where hum is a critical consideration, do filament operation or 
hum bucking circuits are recommended. 

b For plate voltage = 2000 V, grid No.2 voltage = 1250 V, and 
plate current = 15 A. 

c With external flat metal shield 8" (200 mm) in diameter having 
a center hole 3" (76 mml in diameter. Shield is located in plane 
of the grid No.2 terminal, perpendicular to the tube axis, and is 
connected to grid No.2. 

d With external flat metal shield 8" (200 mm) in diameter having a 
center hole 2-3/8" (60 mm) in diameter. Shield is located in 
plane on the grid No.1 terminal, perpendicular to the tube axis, 
and is connected to grid No.1. 

e See Dimensional Outline for Temperature Measurement Points. 
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k The bandwidth of 6.0 MHz is calculated at the —1.0 d6 power 

~ points of a double tuned output circuit using two times the tube 
capacity and a damping factor of f 

m Permitted plate dissipation is a function of cooling. For specific 
ratings see Forced Air Cooling information. 

n Driver power output represents circuit losses and is the actual 
power measured at the input to the grid No.t circuit. The actual 
power required depends on the operating frequency and the cir-
cuit used. The tube driving power is approximately zero watts. 

P The maximum voltage and air flow rates must be modified to ob-
tain adequate holdoff voltage and cooling at temperatures in ex-
cess of 35° C and altitudes above 7000 feet. 

°'~` r Obtained from a fixed supply with an internal impedance of 695 
ohms to provide necessary increase in bias at crest of modulating 
signal. 

The following footnotes apply to the RCA Transmitting Tube 
Operating Considerations given at the front of this section. 

f See Section Class of Service. 

g See Section Electrical Considerations - Power Supplies and 
Plate Voltage Supply. 

h See Section Electrical Considerations  -Grid-No.2 Voltage Supply. 

j See Section Electrical Considerations -Grid-No.1 Voltage Supply. 

DIMENSIONAL OUTLINE NOTES 

Note 1: The contact distance listed is the minimum, uniform, in-
dicated length as measured from the edge of the terminal. 

Contact Distance 
inah 1 mm) 

1a. Radiator 0.800(20.32) 
1b. Plate Terminal 0.2651 6.73) 
1c. Grid No.2 Terminal 0.2651 6.73) 
1d. Grid No.1 Terminal 0.265 ( 6.73) 
1e. Cathode-Filament Terminal 0.2501 6.35) 
1f. Filament Terminal 0.265 ( 6.73) 
1g. Heat Sink (post) 0.450 (11.43) 

Note 2: Keep all stippled regions clear. In general do not allow 
contacts to protrude into these annular regions. If special 
connectors are required which may intrude on these re-

r. gions, contact RCA Power Tube Application Engineering, 
Lancaster, PA 17604. 

Note 3: Tapped 1 /4-~0 NC x 0.5 in (12.7 mm) deep. 
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DIMENSIONAL OUTLINE 

''~ TABULATED DIMENSIONS 

Value Value 
Dimensions Inches Millimeters 

A Dia. 8.250 + .035 (209.5 + .91 
B Dia. 4.188 ± .020 (106.58 + .511 

~.~ C Dia. 3.915 + .015 (99.44 + .381 
D Dia. 3.315 ± .015 (84.20 + .381 
E Dia. 2.696 + .015 (68.48 + .38) 
F Dia. 1.960 + .015 (49.78 + .38) 
G Dia. 0.810 max. (20.57 max.) 
H 7.10 max. (180.3 max.) 

~ J 1.750 + .030 (44.5 + .81 
K 0.500 ref. ( 12.7 ref.) 
L 2-150 + .050 ( 54.6 + 1.3) 
M 1.775 min. (45.1 min.) 
N 1.420 + .030 1 36.1 + .81 
P 0.330 + .030 ( 8.4 ± .g) 
R 0.650 + .038 ( 16.5 + 1.0) 
S 0.960 + .050 (24.4 ± 1.3) 
T 1.200 ref. ( 30.5 ref.) 

FORCED-AIR COOLING 

AIR-FLOW 

Through radiator -Adequate air flow to limit the plate-core 
temperature to 250o C should be delivered by a blower 
through the radiator before and during the application of 
filament, plate, grid-No.2, and grid-No.1 voltages. 

For typical operation, the required air flow is as follows: 

Plate Air Pressure 
Dissipation Flow Drop 

.Kilowatts CFM Inches H2O 

12.5 350 1.75 
15.0 425 2.50 
17.5 550 3.50 

^ To Plate, Grid-No.2, Grid-No.1, Cathode-Filament, and 
Filament Terminals - A sufficient quantity of air should be 
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8891 
allowed to flow past each of these terminals so that its 
temperature does not exceed the specified maximum value 
of 250o C. 

During Standby Operation —Cooling air is required when 

only filament voltage is applied to the tube. 

During Shutdown Operation —Air flow should continue for 

a few minutes after all electrode power is removed. 

TERMINAL DIAGRAM 

P —Plate Terminal 

G2 —Grid-No.2 Terminal 

G1 —Grid-No.1 Terminal 

K-F —Cathode Filament Terminal 

F —Filament Terminal 

ELECTRODE CAVITY TUNING CHARACTERISTICS 
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ELECTRODE CAVITY TUNING CHARACTERISTICS (Cont'd.) 
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TYPICAL COOLING CHARACTERISTICS 
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TYPICAL CONSTANT CURRENT CHARACTERISTICS 
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TYPICAL CONSTANT CURRENT CHARACTERISTICS 
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