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TRANSMITTING 

TUBE 

SECTION 

This Section contains data on vacuum 

power tubes, rectifier tubes, magnetrons, 

and other tube types used in broadcast, 

television, and communications transmit-

ters, as well as in other types of electronic 

equipment handling appreciable power. 

For furl/tee Technical Informalion, write le) 
Commercial Engineering, Tube Division, 
Radio Corporal ion of America, Harrison, N. J. 
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RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE 

Typical 
Operation 

Power Output 
Approx. 

Watts 

RCA 
Type 

Fila-
ment 
or 

Neater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 
Dissi-
pation 

Watts 

Class AB1 Amplifiers AFb cont'd) 

80 7842 6.3 C CT 1000 

80 7843 26.5 C CT 1000 
80 7844 6.3 C CT 600 
82a 6146 6.3 N HPT 600 20 

6146W/ 
82a 7212 6.3 N HPT 600 20 

82a 6159 26.5 N BPT 600 20 
6159W/ 

82a 26.5 N HPT 600 20 7357 

82a 6883 12.6 N HPT 600 20 
82a 7212 6.3 N WT . 600 20 

82a 7357 26.5 N BPT 600 20 

82a 8032 13.5 N ITT 600 20 

115 845 10 N T 1250 100 

190a 7271 13.5 FA BPT 1100 60 
300a 828 10 N FIT 1750 70 

6155/ 345 4-125A 5 FA HPT 3000 125 

380a 813 10 N BPT 2250 100 

410a 7094 6.3 FA BPT 1500 100 

580 7034/ 
4X150A 6 FA BPT 2000 250 

7035/ 
580 4X1500 26.5 FA HPT 2000 250 

590 7203/ 4CX2508 6 FA BPT 2000 250 

7204/ 
590 4CX250F 26.5 FA HPT 2000 250 

6156/ 635 5 FA di-er 4000 250 4-250A 

1600 7650 6.3 FA CT 3000 600 

d çüick filament- heating type. 
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 Typical 

Operation 

Power Output 
Approx. 

Watts 

RCA 
Type 

r il a-
ment 
or 

Neater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 
Dissi-
pation 

Watts 

Class AB2 Amplifiers AFb 

36 1619 2.5 N BPT 400 15 
40a 6524 6.3 N TBPT 500 20 
40 a 6850 12.6 N TBPT 500 20 
42a 2E24 6.3d N BPT 400 10 

42a 2E26 6.3 N BPT 600 10 

42a 815 12 6.3/ N TBPT 400 20 6 
42a 6893 12..6 N BPT 600 10 

72 1624 2.5 N BPT 600 25 
80 a 807 6.3 N HIPT 600 25 
80 1625 12.6 N BPT 600 25 

90 a 6146 6.3 N BPT 600 20 

90 a 6146W/ 6.3 N BPT 600 20 7212 
90 a 6159 26.5 N BPT 600 20 

90a 6159W/ 26.5 N BPT 600 20 7357 

90 a 6883 12.6 N BPT 600 20 

90 a 7212 6.3 N BPT 600 20 
90 a 7357 26.5 N HPT 600 20 
9U a 8032 13.5 N BPT 600 20 

140 6816 6.3 FA CT 1000 115 

140 6884 26.5 FA CT 1000 115 
140 71157 6.3 FA Cl' 1000 115 

140 7842 6.3 C CT 1000 
140 7843 26.5 C CT 1000 - 

140 7844 6.3 C CT 1000 - 

550 

630 

6155/ 
4-125A 

7034/ 
4X150A 

5 FA BPT 3000 125 

6 FA BPT 2000 250 

e 

• 

e 

• 

e 
RCA TRANSMITTING 

TUBE GUIDE I 

4-63 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N 



RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE 

The Maximum Ratings shown are for Continuous 
Commercial Service, unless otherwise shown. 
a 

Intermittent Commercial and Amateur Service 
ratings are also shown in data. 

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

Cermolox type is a bemnpower tube with precision-
aligned grids, unitized electrode- and- terminal 
in coaxial configuration, and ceramic- metal 
construction. 

Cooling Name 

C - Conduction BPT - Beam Power Tube 
CT - Beam Power Tube-- , 

Cermolox Type 

FA - Forced- Air P - Pentode 
PP - Twin Pentode 
T - Triode 

N - Natural TBPT - Twin Beam Power Tube 
111 - Triode Pentode 

TB - Tetrode 

TT - Twin Triode 
- Twin Tetrode 

L - Liquid 
(See Data) 

Typical 
Operation 

Power Output 
_Approx. 

Watts 
Class A Amplifiers, AF 

RCA 
Type 

Fila-
ment 
or 

Heater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 
Dissi-
pation 
Watts 

_ 6Fat 6.3 N T 150 2 
_ 958At 1.25 N T 135 0.6 

- 5718t 6.3 N T 165 3.3 
- 7060t 12-15 N 1P 300 3 

0.135 955t 6.3 N T 250 1.6 

0.333 3A5t 1.4/2.8 N TT 135 0.5 
0.6 5556 4.5 N T 350 7.5 
1.4 5618 3/6 N P 300 5 
2.7 5686t 6.3 N WI' 275 8.25 
3 1619 2.5 N BPT 400 15 

Typical 
Operation 

RCA 
Type 

Fila- 
ment 

_ or 
Beater 
Volts 

ing Cool- Name 

Max. Plate 
Ratings 

Power Output 
Approx. 
watts 

Volts 
Dissi-
pation 
watts 

Class A Amplifiers, AF ( cont'd) 

3.8 801A 7.5 N T 600 20 
3.9 2E24 6.3d N BPT 300 10 
6.5a 802 6.3 N P 500 - 
30 845 10 N T 1250 100 

Class AB1 Amplifiers, AFb 

15a 807 6.3 N BPT 400 25e 
15a 1625 12.6 N BPT 400 25e 

17.5 1619 2.5 N BPT 400 15 
20.5a 7551t 12-15 N BPT 300 10 
20.5a 7558t 6.3 N BPT 300 10 

22a 6146 6.3 N BPT 400 20e 

22a 6146W/ 6.3 
7212 N BPT 400 20e 

22a 6159 26.5 N BPT 400 20e 

22a 6159M/ 26.5 
7357 N BPT 400 20e 

22a 6883 12.6 N BPT 400 20e 

22a 7212 6.3 N BPT 400 20e 
22a 7357 26.5 N BPT 400 20e 
22a 8032 13.5 N BPT 400 20e 

26.5a 1614t 6.3 N BPT 375 21 
w a 2E26 6.3 N BPT 600 10 

40a 6893 12.6 N BPT 600 10 

44 829B 126. 63/ N TT 750 30 

56a 807 6..3 N BPT 600 25 
56a 1625 12.6 N BPT 600 25 
80 6816 6.3 FA CT 1000 115 

80 6884 26.5 FA CT 1000 115 
ifo 7457 6.3 FA CT 1000 115 

d Quick filament- heating type. 

? Triode connection, gridNo.2 connected to plate. 
1. Data for this type located in Receiving-Type 
Industrial Tubes Section. 

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



RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE 

Typical 
Operation 

RCA 
Type 

Fila- 
ment 
or 

Heater 
Volts 

coo l_ 
iog Name 

Max. Plate 
Ratings 

Power Output 
Approx. 
Watts 

Volts 
Dissi-
pation 
Watts 

Class A82 Amplifiers AFb (cont'd) 

630 7°35/ 26.5 4X150D 
FA HPT 2000 250 

1240 6156/ 5 
4-250A 

FA BPT 4000 250 

Class 8 Amplifiers, AFb 

45 801A 7.5 N T 600 20 

105a 809 6.3 N T 750 25 
175 830B 10 N T 1000 60 

235a 811A 6.3 N T 1250 45 

235a 812A 6.3 FA T 1250 45 

250e 8005 10 N T 1250 75 

260 838 10 N T 1250 100 

370 805 10 N T 1500 125 
590a 810 10 N T 2500 125 
600a 8000 10 N T 2500 125 

1640 5786 11 FA T 4000 600 

1650a 833A 10 N T 3000 300 

2400a 835A 10 FA T 4000 400 

5762/ 8800 12.6 7C24 FA T 6200 3000 

8800 5762A 12.6 FA T 6200 4000 

10000 891R 22 FA T 10000 3500 

10500 892R 22 FA T 12500 4000 

15000 889A 11 L T 8500 5000 

15000 889RA 11 FA T 8500 5000 

22000 891 22 L T 15000 5000 

22000 892 22 L T 15000 7500 

22500 207 22 L T 15000 7500 

46000 880 12.6 L T 10500 15000 

50000 9C25 6 FA T 11500 17500 

Typical 
Operation 

RCA 
Tyne 

' 

Fila- 
ment 
or 

Heater 
Volts 

p„1_ 
'17.1':, 

v 
Name 

Max. Plate 
Ratings 

Power Output 
Approx. 
Watts 

Volts 
Dissi-
pation 
Watts 

Class 8 Amplifiers, AFb (cont'd) 

55000 5771 7.5 L T 12500 22500 
61000 9C21 19.5 L T 15000 40000 
61000 9C22 19.5 FA T 15000 20000 
100000 5671 11 FA T 15000 25000 
117000 5770 11 L T 15000 50000 

Class 8 Amplifiers, RF Telephony 

2 5556 4.5 N T 350 10 
3. sa 802 6.3 N P 500 10 
7.5 801A 7.5 N T 600 20 

10.5a,f 815 152:r N TEPT 400 20 

12.5a 807 6.3 N BPT 600 25 

12.5a 809 6.3 N T 750 25 
12.5a 1625 12.6 N EIPT 600 25 
16a 804 7.5 N P 1250 40 
20 834 7.5 N T 1250 50 
25a 814 10 N HPT 1250 50 

26 8108 10 N T 1000 60 
36a 828 10 N BPT 1250 70 
40 860 10 N TB 3000 100 
40a 8005 10 N T 1250 75 

42.5 838 10 N T 1250 100 
soa 813 10 N IT 2000 100 
53 803 10 N P 2000 125 

57.5 805 10 N T 1500 125 

58 6155/ 
4-125A 5 FA BPT 3000 125 

60 a 810 10 N T 2000 125 

65a 8000 10 N T 2000 125 

126 6156/ 
4-250A 5 FA HPT 4000 250 

f Both sections. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N 



RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE 

Typical 
Operation 

Power Output 
App ros. 

Watts 

RCA 
Type 

Fila-
ment 

r 
Heater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 
Dissi-
pation 

watts 

Class B Amplifiers, RF Telephony cont dl 

150a 833A 10 N T 3000 300 
225a 833A 10 FA T 4000 400 

400 827R 7.5 FA BPT 3500 800 
1800 892R 22 FA T 12500 4000 
2000 889A 11 L T 8500 5000 

2000 889RA 11 FA T 8500 5000 

4000 207 22 L T 15000 10000 
4000 892 22 L T 15000 10000 
9000 880 12.6 L T 10500 20000 
10000 9C25 6 FA T 11500 17500 
12000 5771 7.5 L T 12500 22500 

Typical 
Operation 

Power 
Output 
Apprax. 

Watts 

Freq. 

Mc 

RCA 
Type 

Fila-
ment 
or 

Heater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 

Dissi-
pation 

Watts 

Class B Amplifiers, Television Service 

230 900 6161 6.3 FA T 1600 250 
7034/ 

250 216 4X150A 6 FA BPT 1250 250 

250 216 7035/ 26.5 FA BPT 1250 250 
4X1500 

7203/ 440 216 6 FA BPT 2000 250 4CX25013 

7204/ 
440 216 26.5 FA BPT 2000 250 4CX250F 

1200 900 6181 120 FA BPT 2000 2000 

f Both sections. 
t Data for this type located in Receiving-Tybe 

Industrial Tubes Section. 
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 Typical 

Operation 

RCA 
Type - 

Fila- 

ment or 
Heater 
Volts 

Cool-
ing 

Name 

Max. Plate 
Ratings 

Power 
Output Freq. 
Approx. 

Watts Mc 
Volts 

Dissi-

aatic'n 

watts 

Class 8 Amplifiers, Television Service ( cont d/ 

4000 216 
5762/ 
7C24 12.6 FA T 3700 3000 

6350 216 5762A 12.6 FA T 4500 4000 
12000 216 6166 5 FA BPT 6000 10000 
12000 800 6448 1.35 L BPT 7000 26000 

14000 216 6166A/ 
7007 5 FA BPT 7500 12000 

19000 800 6806 1.35 L BPT 9000 36000 

Class C Amplifiers, Plate-Modulated RF Telephony 

- 4037 6.3 N T 275 4.25 
- - 5876 6.3 N T 275 4.25 
- - 5876A 6.3 N T 275 4.25 
1.7 3000 7801 12.6 C CT 750 - 
1.7 3000 7870 6.3 C CT 750 - 

3.5a 500 6939t 4/ N PP 200 4 

4 - 5556 4.5 N T 350 7 
5.5a 500 5893 6 N T 260 5 

6 - 1613 6.3 N P 275 7 
6.4a 30 5763 6 N IT 250 8 

6.4a 30 6417 12.6 N BPT 250 8 
6.5a 175 7551t 13.5 N BPT 250 7 
6.5a 175 7558t 6.3 N BIPT 250 7 
6.5 175 7905t 6.3 N BPT 250 7 
6.7a 500 6263 6 N T 275 5.5 

6.7a 500 6263A 6 N T 275 5.5 
8a - 802 6.3 N P 400 6.7 

9a,f 462 6524 6.3 N TEPT 400 13.5 
9a,f 462 6580 12.6 N TBPT 400 13.5 
11 - 837 12.6 N P 400 8 

• 

• 

• 
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RCA TRANSMITTING TUBE GUIDE RCA TRANSMII TING TUBE GUIDE 

• 

• 

• 

• 

• 

Typical 
Operation 

Power 
Output 
Approx. 

watts 

Freq. 

MC 

RCA 
Type 

Fila-
ment 
or 

Heater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 

Dissi-
pation 

watts 

Class C Ampl'fiers, 
Plate- Modulates( RF Telephony ( cont'o) 

11.5a 1614 6.3 N HIPT 325 14e 

13 1619 2.5 N BPT 325 10 
13.5a 2E24 6.3d N BPT 400 6.7 
I3.5a 2E26 6.3 N BPT 400 6.7 

13.5a 6893 12.6 N HPT 400 6.7 

15 1614 6.3 N BPT 325 14 

17a,f 832A 6.3/ N TBPT 600 10 
12.6 

17 400 7801 12.6 C CT 750 
17 400 7070 12.6 C CT 750 

18 801A 7.5 N T 500 13.5 

24 1624 2.5 N EFT 500 16.5 

28a 807 6.3 N BPT 475 16.5 
28a 1625 12.6 N BPT 475 16.5 

30a,f 815 6.3/ N TBPT 325 13.5 
12.6 

34a 6146 6.3 N EFT 480 13.3 

6146w/ 
34a 6.3 N EFT 480 13.3 7212 

34a 6159 26.5 N EFT 480 13.3 
6159W/ 34a 26.5 N BIPT 480 13.3 7357 

34a - 6883 12.6 N BPT 480 13.3 

34a 60 7212 6.3 N EFT 480 13.3 
34a 60 7357 26.5 N BPT 480 13.3 

34a 60 8032 13.5 N BPT 480 13.3 
38a _ 809 6.3 N T 600 17.5 

45 400 6816 6.3 FA CT 800 75 

45 400 6884 26.5 FA CT 800 75 
45 400 7457 6.3 FA CT 800 75 
45 400 7842 6.3 C CT 1300  

Typical 
Operation 

Power 
Output 
Approx. 

Freq. 

Mc 

RCA 
Type 

Fila-
ment 
or 

Heater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 

Dissi-
pation 

watls 

Class C Amorfiers. 
Plate-Modulated RF Telephony ( cont'd) 

45 400 7843 26.5 C CT 800 - 
45 400 7844 6.3 C CT 800 
50 a 804 7.5 N P 1000 27 

50a 6.3/ ,f 8298  12.6 N TPIPT 600 21 

50 8308 10 N T 800 40 

58 834 7.5 N T 1000 35 

65 1000 5588 6.3 FA T 800 130 

70a,f 8298 162..63/ FA TBPT 600 28 

85a 812A 6.3 N T 1000 30 

87a 814 10 N BPT 1000 34 

88a 811A 6.3 N T 1000 30 

90a 60 7271 13.5 FA BPT 900 40 
100a 828 10 N EFT 1000 47 

100 838 10 N T 1000 67 

105 060 10 N TTB 2000 67 

115a 8005 10 N T 1000 50 
120 900 6161 6.3 FA T 1300 167 

140 805 10 N T 1250 85 
155 803 10 N P 1600 85 
180a 60 7094 6.3 FA MT 1000 67 

180a 813 7034/ 10 FA BPT 1600 67 

230 150 6 FA EFT 1600 165 4X;M/ 

4X1500 
7203/ 

4CX250B 

7204/ 
eX250F 

230 150 

235 175 

235 175 

26.5 FA EFT 1600 165 

6 FA EFT 1500 165 

26.5 FA BPT 1500 165 

d Quick filament- heating t ? Triode connection, gridNo. 2 connected to plate. 
ype. ' Both sections. 

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



RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE 

Typical 
Operation 

Power 
Output 
Approx. 

Watts 

Freq. 

MC 

RCA 
Type 

Fila-
ment 
or 

Heater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 

Dissi-
pation 

Watts 

Class C Ampl'fiers, 
Plate-Modulated RF Telephony ( cont'd) 

250e 810 10 N T 1600 85 

250e 8000 10 N T 1600 85 

300 6155/ 5 FA HRT 2500 83 
4-125A 

6156/ 510 5 FA BPT 3200 165 
4-250A 

600 400 7650 6.3 FA CT 2000 400 

635 033A 10 N T 2500 200 

800 600 7213 5.5 FA CT 2000 1000 
810 5786 11 FA T 2500 400 

825 827R 7.5 FA BPT 3000 550 
950 400 6181 120 FA BRT 1600 1300 

1000 03304 10 FA T 3000 270 
4000 889A 11 L T 6000 3000 
4000 889RA 11 FA T 6000 3000 

5762/ 4200 30 12.6 FA T 5000 2000 7C24 
4200 30 5762A 12.6 FA T 5000 2700 

4500 900 6448 1.35 L HRT 4500 16500 
5000 892R 22 FA T 10000 2500 

5500 60 6166 5 FA BPT 5000 6600 
6000 207 22 L T 10000 6600 

6000 892 22 L T 10000 6600 

6000 60 6166A/ 5 FA HRT 5500 8000 
7007 

10000 400 6806 1.35 L BPT 5500 17000 

18000 9C25 6 FA T 9000 11500 
27000 880 12.6 L T 10500 12000 
29000 5771 7.5 L T 10000 15000 

38000 9C21 19.5 L T 12500 28000 
38000 9C22 19.5 FA T 12500 14000 

40000 1.6 5671 11 FA T 12500 17000 
45000 5770 11 L T 12500 33000 
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 Typical Max. Plate 

Operation Fila- Ratings 

Power 
Output Freq. 

RCA 
Type 

ment 
or 

Heater 
Cool-
;._. 
'"9 

Name Dissi-

Approx. Volts Volts 
pation 

Watts Mc watts 

Class C Amplifiers, Grid-Modulated RF Telephony 

3.8 - 1619 2.5 N BT 400 15 
4a - 802 6.3 N P 500 10 

5.5 - 837 12.6 N P 500 12 
8 - 1624 2.5 N HoT 600 25 

10 .5a,f - 815 6'3/ N TT 400 20 
12.6 

21a - 804 7.5 N P 1250 40 
29a - 814 10 N HPT 1250 50 
36a - 828 10 N HT 1250 70 
50a - 813 10 N HPT 2000 100 

53 - 803 10 N P 2000 125 
65a - 8000 10 N T 2000 125 

400 - 827R ' 7.5 FA HT 3500 800 

600 400 7650 6.3 FA CT 2000 400 

Class C Amplifiers,Suppressor-ModulatedRFTelephony 

3.5a _ 802 6.3 N P 500 10 

5 - 837 12.6 N P 500 12 
21a - 804 7.5 N P 1250 40 
53 - 803 10 N P 2000 125 

Class C Amplifiers, Television Service 

230 900 6161 6.3 FA T 1600 250 

1200 900 6181 120 FA HPT 2000 2000 
5762/ 4000 216 12.6 FA T 3700 3000 7C24 

4000 216 5762A 12.6 FA T 3700 4000 

5300f 216 8021 3.2 L TTR 6000 6000 

12000 216 6166 5 FA HPT 6000 10000 

12000 216 6166A/7007 5 FA BPT 7500 12000 

f Both sections. 
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RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE 

Typical 
Operation 

Power 
Output 
Approx. 

Watts 

Freq. 

Mc 

RCA 
Type 

Fila-
ment 

r 

Heater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 

Dissi-
pation 

Watts 

Class C Amplifiers, RF Telegraphy 

1000 5718t 6.3 N T 165 3.3 

0.475 1700 5675 6.3 N T 300 5 
0.5 955 t 6.3 N T 180 - 

0.6 958At 1.25 N T 135 0.6 
1.8 

2 40 36751 6.3 N T 150 2 
1.4-2.8 N TT 135 1 

2.2 500 7554 6.3 N T 250 2.5 
3.2 3000 7801 12.6 C CT 750 - 

3.2 3000 7870 6.3 C CT 750 - 
3.5 40 7060t 12-15 N T- P 300 2.75 

4 1626 12.6 N T 250 5 

4 40 7054t 13.5 N P 300 5 
8077/t 4 40 7054 13.5 N P 300 5 

5 500 4037 6.3 N T 360 6.25 
5 500 5876 6.3 N T 360 6.25 

5 500 5876A 6.3 N T 360 6.25 

6.3/ 5a 500 6939t 12.6 N PP 250 6 

5.4g 40 5618 3/6 N P 300 5 
5.5 1000 5893 6 N T 320 7 

6 5556 4.5 N T 350 10 

6.5 160 5686 6.3 N HPT 275 8.25 
7a 500 6263 6 N T 330 8 
7a 500 6263A 6 N T 330 8 

79 175 7905t 6.3d N BPT 300 10 

7.5a 500 6264A 6 N T 330 8 
8. -a a 175 7551t 13.5 N BPT 300 10 

8.5a 175 7558t 6.3 N HPT 300 10 
9 1613t 6.3 N P 350 10 

10.3a 30 5763 6 N BPT 300 12 

41, 10.3a 30 6417 12.6 N HPT 300 12  

d Quick filament- heating type. f Both sections. 

Typical 
Operation 

Power 
Output 
Approx. 
Watts 

Freq. 

MC 

RCA 
Type 

Fila-
ment 
or 

Heater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 

Dissi-
pation 

Watts 

Class C Amplifiers, RF Telegraphy ( cont'd) 

16a 802 6.3 N P 500 10 

17 2500 6897 6.3 FA T 1000 100 
19.5 1619 2.5 N HPT 400 15 

20a 125 2E24 6.3d N MDT 500 10 

2Da 125 2E26 6.3 N WT 500 10 

20a 125 6893 12.6 N HPT 500 10 

21 1614 6.3 N BPT 375 21 

22 837 12.6 N P 500 12 
25 801A 7.5 N T 600 20 
26 6. 
(0 832A 12.61 / N TBPT 750 15 

27 400 7801 12.6 C CT 750 
27 400 7870 6.3 C CT 750 

309 175 4604 6.3d N HPT 750 25 
35 1624 2.5 N MT 600 25 
40a 807 6.3 N HPT 600 25 

40a - 1625 12.6 N BPT 600 25 
40 1215 6816 6.3 FA CT 1000 115 
40 1215 6884 26.5 FA CT 1000 115 
40 1215 7457 6.3 FA CT 1000 115 
40 1215 7842 6.3 C CT 1000 

40 1215 7843 26.5 C CT 1000 
40 1215 7844 6.3 C CT 1000 

(, a 815 12.644f) 6.3/ N TBPT 400 20 ,  

, 46 (a,f) 100 6524 6.3 N TBPT 500 20 

46 
(a,f) 100 6850 12.6 N TBPT 500 20 

52a 60 6146 6.3 N HPT 600 20 

6 52a 60 146W/ 6.3 N err 600 20 
7212 

Intermittent Commercial and Amateur Serviceonly. 
Data for this type located in Receiving-Tye 
Industrial Tubes Section. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N I 



RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE 

Typical 
Operation 

Power 
Output 
Approx. 
Watts 

Freq. 

MC 

RCA 
Type 

Fila-
ment 
or 

Heater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 

Dissi-
pation 

Watts 

Class C Amplifiers, RF Telegraphy ( cont'd) 

52a 60 6159 26.5 N HPT 600 20 

52a 60 615" / 7357 26.5 N EFT 600 20 

52a 60 6883 12.6 N HPT 600 20 
52a 60 7212 6.3 N HPT 600 20 
52a 60 7357 26.5 N BPT 600 20 

52a 60 8032 13.5 N HPT 600 20 

55a 809 6.3 N T 750 25 

70a,f 8298  12.6 N TEPT 750 30 

75 834 7.5 N T 1250 50 
80a 804 7.5 N P 1250 40 

85 470 8072 12-15 C HPT 2200 - 
86a 826 7.5 FA T 1000 60 

90a,h 826 7.5 N T 1000 45 

6.3/ 90a' f 8298 FA THPT 750 40 12.6 
90 830 B 10 N T 1000 60 

100 1000 5588 6.3 FA T 1000 200 
130a 812A 6.3 N T 1250 45 

130a 814 10 N EIPT 1250 50 
130 838 10 N T 1250 100 

135a 811A 6.3 N T 1250 45 

150a - 828 10 N BPT 1250 70 
160a 60 7271 13.5 FA BPT 1100 60 

165 860 10 N TTB 3000 100 
170a - 8005 10 N T 1250 75 
180 900 6161 6.3 FA T 1600 250 

210 803 10 N P 2000 125 
215 805 10 N T 1500 125 
235 470 8121 13.5 FA EPT 2200 150 

7203/ 
250- 500 4CX2508 6 FA HPT 2000 250 

30
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 Typical 

Operation 

Power 
Output 
Approx. 

Watts 

Freq. 

Mc 

RCA 
Type 

Fila-
ment 
or 

Neater 
Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 

Dissi-
pation 

Watts 

Class C Amplifiers, RF Telegraphy ( cont'd) 

7204/ 250 500 26.5 FA EFT 2000 250 4CX250 F 
255a 60 7094 6.3 FA BPT 1250 100 
275a - 813 10 N HPT 2000 100 
300 470 8122 13.5 FA BPT 2200 400 
325 220 5713 3.3 FA T 1500 250 

370 150 7034/ AX.17.:03/ 6 FA BPT 2000 250 

370 150 4X150D 26.5 FA HIPT 2000 250 

375a - 810 10 N T 2000 250 
375a 1161: 10 N T 2000 125 

/ 375 4-125A 5 FA BPT 3000 125 

375 1215 7650 6.3 FA CT 2500 700 
600 900 6181 120 FA HPT 2000 2000 
1000a - 833A 10 N T 3000 300 
1000 5786 6156/ 11 FA T 3000 600 

1000 4-250A 5 FA BPT 4000 250 

1050 827 R 7.5 FA BPT 3500 800 
1350 600 7211 5.5 FA CT 2500 1500 
1440a - 833A 10 FA T 4000 400 

6500a,f 300 8021 3.2 L TTB 6000 6000 

5762/ 7000 30 12.6 FA T 6200 3000 7C24 

7000 30 5762A 12.6 FA T 6200 4000 
9000 216 6166 5 FA HPT 6900 10000 

10000 899 A 11 L T 8500 5000 

10000 899RA 11 FA T 8500 5000 

f Both sections. 

h Intermittent Commercial and Amateur Service. 

RCA TRANSMITTING 
TUBE GUIDE 4 
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RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE 

Typical 
Operation 

Power 
Output 
Approx. 

Watts 

Freq. 

Mc 

RCA 
Type 

Fila- 
meonrt 

Heater 

Volts 

Cool-
ing Name 

Max. Plate 
Ratings 

Volts 

Dissi-
pation 

Watts 

Class C Amplifiers, RF Telegraphy ( cont'd) 

10000 - 891 22 L T 12000 6000 
10000 - 891R 22 FA T 10000 4000 
10000 - 892R 22 FA T 18000 4000 

10000 216 6166A/ 5 
7007 FA BPT 7500 12000 

11000 900 6448 1.35 L IT 7000 26000 

13500 900 6806 1.35 L BPT 9000 35000 
14000 - 892 22 L T 15000 10000 
15000 - 207 22 L T 15000 10000 
32500 - 9C25 6 FA T 11500 17500 
40000 25 880 12.6 L T 10500 20000 

44000 25 5771 7.5 L T 12500 22500 
65000 - 9C22 19.5 FA T 17000 20000 
70000 1.6 5671 11 FA T 15000 25000 
100000 - 9C21 19.5 L T 17000 40000 
114000 - 5770 11 L T 17000 50000 
500000 0.425 6949 7.3-7.8 L T 20000 400« 

Class C Amplifiers or Oscillators 
Self-Rectifying 

175j 27 811A 6.3 N T 1750 45k 
200i 27 812A 6.3 N T 1750 145 
225 - 813 10 N BPT 2800 100 
330i 50 8005 10 N T 1750 75 
650 30 8000 10 N T 2500 125 

835a - 833A 10 N T 4250 300 
1050 - 5786 11 FA T 4250 600 
1150 - 833A 10 FA T 5650 400 

5762/ 
33" - 7C24 12.6 FA T 7000 3000 

3350 - 5762A 12.6 FA T 7000 4000 

.1 Two tubes 
k Not recommended as oscillator in this class of 

service. 

Typical 
Operation 

RCA 
Type 

Fila- 
ment 
or 

Heater 

Volts 

coo l_ 
• ing ame 

Max. Plate 
Ratings 

Power 
Output 
Approx. 

Watts 

Freq. 

Mc 

Volts 

Dissi-
pation 

watts 

Class C Ampl'fiers or Oscil atone 
With Separate Plats Supply 

135 - 811A 6.3 N T 1125 45k 

135 - 812A 6.3 N T 1125 45k 
280 - 813 6.3 N BPT 1800 100 

330.! 27 8005 10 N T 1125 75 
700 30 8000 10 N T 1800 125 

1100a - 833A 10 N T 2700 300 

1150 - 5786 11 FA T 2700 600 
1460 - 833A 10 FA T 3600 400 

5762/ 5650 - 7C24 12.6 FA T 5600 3000 

5650 - 5762A 12.6 FA T 5600 4000 

Linear RF Amplifiers 
Single-Sideband Suppressed Carrier--

Two-Tone Modulation 

80 30 8072 12-15 C BPT 2200 - 
95a 60 7271 13.5 FA BPT 1100 60 

120 30 811A 6.3 N T 1250 45 

170 30 8121 13.5 FA BPT 1100 60 

295 30 72" / 6 FA BPT 4CX2508 2000 250 

7204/ 295 30 26.5 FA WI' 4CX250F 
2000 250 

360 500 7580 6 FA BPT 2000 250 

380 30 8122 13.5 FA BPT 2200 400 

680 30 7650 6.3 FA BPT 2500 600 

600000 10 6949 7.3-7.8 L T 20000 400000 

M See data for exact classification in each case. 
Peak value. 
See data for further information un each type. 

r In phase operation, unless otherwise specified. 
Quadrature operation. 
Data for this type located in Receiving-Type 
Industrial Tubes Section. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N 



RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE 

Typical 
Operation 

RCA 
TYPe 

Fila- 
ment 
or 

Heater 

Volts 

r„1-
'Y'" ing Name 

Max. Plate 
Ratings 

Power 
Output 
Approx. 

Freq. 
Volts 

Dissi-
pation 

kw Mc Watts 

Plate-Pulsed Amplifiers or Oscillator. 

1.2 3300 5893 6 N T 1750n 6 
4.5 1215 7649 6.3 FA CT 3000n 115 
14 1250 5946 6.3 FA T 7500" 250 
39 1215 7651 6.3 FA CT 8000" 600 
65 1215 7214 5.5 FA 10000" 1500 

- 500 8184 22-23 FA CT 25000" 10000 
2000 425 6952 0.95 L MT 5500e 8000 
2000 425 4605V2 0.95 L EIPT 55ocen 8000 

Grid-Pulsed Amplifiers or Oscillatore 

2.3 1215 7649 6.3 FA CT 2250 115 
20 1215 7214 5.5 FA CT 5000 1500 
20 1215 7651 6.3 FA CT 5000 600 

Power Tubes for Special ApplicationsP 

Control Amplifier 
3C33 

CV Oscillator (Ilystron) 
2K26 

Frequency MultiPtiers 
5618 6161 6850t 7554, 
5763 6264A 6939 75581 
5876 6417 7054t 7905t , 
5876A 6524 75511 8077/7054L 
5893 

Linear RF Power Amplifier-AM Telephony 
7580 

Modutator---Rectangu/ar-Wate Modulation 
3E29 6293 7358 

Pulsed-Oscillators (Magnetrons) 
6521 6865A 7008 7111 

Class C Oscillator 
6026 6562/5794A 7533 

Traveling-Wave Tube 
6861 

3G
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RCA 
Type 

Fila, 
ment 
or 

Heater 
Volts 

Maximum Plate Ratings'  

Peak 
Reverse 
Volts 

Peak 
Amperes 

Average 
Amperes 

Rectifiers 

Half-Wave, Mercury-Vapor Types 

816 2.5 7500 0.5 0.125 
866A 2.5 10000 1 0.25 
866A 2.5 2500 2 0.5 
872A 5 10000 5 1.25 
8008 5 10000 5 1.25 

575A 5 15000 6 1.5 
673 5 15000 6 1.5 
6894 5 20000 8.3 1.8 
6895 5 20000 8.3 1.8 
575A 5 150008 10 8 2.58 

673 5 150008 108 2.58 
615/7018 2.5 2000 10 2.5 
869B 5 20000 10 2.5 
5558 5 5000 15 2.5 
6894 5 200008 11.58 2.58 

6895 5 200008 11.58 2.58 
5561 5 10000 16 4 
8698 5 150008 20 8 58 

635/7019 2.5 1000 77 6.4 
635L/7020 2.5 1000 77 6.4 

5561 5 3000 40 6.4 
857B 5 22000 40 10 

Full-Wave, Mercury-Vapor Type 

604/7014 2.5 900 10 2.5 

Half-Wave, Gas Types 

3828 2.5 10000 1 0.25 
3825 2.5 4500 2 0.5 
3828 2.5 2 0.5 

Half-Wave, Vacuum Types 

5825 1.6 60000 0.04 0.002 
2X2A 2.5 12500 0.06 0.0075 
8013A 2.5 40000 0.15 0.02 
5798 2.5 20000 0.27 0.25 
8020 5 40000 0.75 0.1 
1616 2.5 6000 0.8 0.13 
836 2.5 5000 1 0.25 

For footnotes, see reverse side. 

RCA TRANSMITTING 
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RCA TRANSMITTING-TUBE TYPES -Limited Listing* Data 

* FOR DETAILED DATA ON TYPES NOT LISTED I N THESE CHARTS, REFER 
TO INDIVIDUAL DATA SHEETS IN THE TRANSMITTING TUBE SECTION 

These charts are arranged in three parts and contain in the order liSted: 

1. Data (pages 1 - 7), 
2. Terminal Diagrams ( pages 7 - 9), 

3. Dimensional Outlines -- with Maximum Envelope Temperatures 
(pages 10 - 18). 

VACUUM POWER TUBES FOR CW APPLICATIONS (Unless Otherwise Specified') 

RCA 
TYPE 

DESCRIPTION 
& COOLING 
METHOD 

FA-Forced Air 
L-Liquid 
N-Natural 

W-Water 

FILA- 
MENT ( F) 

OR 
HEATER 

CLASS C TELEGRAPHY ( CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS 

FREQ 
FOR 
FULL 
INPUT 
MC 

MAXIMUM RATINGS 

AMPLI-
FICA- FICA- 
TION 
ORMU 
FACTOR  

TYPICAL OPERATION 

PLATE 
VOLTS 

GRID- 

NO.2 
VOLTS 

Grid- 

NO.1 
VOLTS 

PLATE 
MA 

GRID- 
NO.2 
INPUT 
WATTS 

GRID- 
NO.1 

CURRENT 
IN MA OR 
INPUT(W) 
IN WATTS 

PLATE 
DISSI- 
PATION 

WATTS 

FREQ 
MC 

DRIVER 
OR 

DRIV - 
1NG(T) 
POWER 
WATTS 

POWER 
OUTPUT 
WATTS 

VOLIS AMP 

2C39A Triode FA 6.3 2500 1000 -150 125 50 100 100 

2C39WA Triode FA 6 1 2500 For data, refer to MIL-E- 1/778E ( Navy) Specification 

2C40 
Lighthouse 
Triode N 6.3 0.7.) 3370 500 -50 25 8 6.5 

2CLOAa 
Lighthouse 
Triode N 6.3 0.7 3370 500 -50 25 8 6.5 

2C43 
Lighthouse 
Triode N 6.3 0,0 1500 500 40 12 

a Type 3C33 for Modulators, types 3E29, 3E29A, 4610 for Regulators, type 2040A for CW and RF-Pulse Applications. 

11!) RADIO CORPORATION OF AMERICA irir Electronic Components And Devices Harrison, N. J. 



RCA TRANSMITTING-TUBE TYPES -Limited Listing Data 

DESCRIPTION 
& COOLING 

CLASS CTELEGRAPHY ( CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS 

METHOD FILA- MAXIMUM RATINGS TYPICAL OPERATION 

RCA MENT ( F) GRID- DRIVER 
TYPE C-Conduction 

FA-Forced Air 
1-Liquid 
N-Natural 
W-Water 

OR 
HEATER 

FREQ 
FOR 
FULL 
INPUT 

MC 

PLATE 
VOLTS 

GRID- 
NO.2 
VOLTS 

GRID- 
NO.1 
VOLTS 

Tr 
PLA,, 

MA 

GRID- 
NO.2 
INPUT 
WATTS 

NO.1 
CURREN,"!,, 

IN MA vn 
INPUT(W) 
IN WATTS 

PLATE 
DISSI-
W ie 

' 

AMPLI -
FICA-
TION 
OR MU 
FACTOR 

FREQ 
me 

OR 
DRIV- 
ING ( T) 

POWER 
WATTS 

POWER 
OUTPUT 
WATTS 

VOLTS AMP 

Beam Pwr. 
2E24 Tube b N 6.3F 0.65 125 500 200 -175 75 2.5 3.5 10 7.5 125 0.2T 20 

2E26 
Beam Pwr. 
Tube N 6.3 0.8 125 500 200 -175 75 2.5 3.5 10 6.5 125 0.151 20 

3C33a Twin Triode N 12.6 1.125 ±2000C 120 15 11 

3E29a N 5000 850 -225 10c 3 1W 15 9 40c 

Twin Beam 6.3 2.25 Max " ON" Time: 12 ¿ sec. Typical t Pulse duration: 1.2 ¡ sec. 
3E29A a Power Tube N 12.6 1.125 Time Interval: 1200 gsec. OperationS Duty factor: 0.001 

Peak Plate Volts: 5750 ( 3E29), 7500 ( 3E29A) 

4-I25A/ Beam Pwr. 
4021 Tube FA 5F 6.5 120 3000 400 -500 225 20 5W 125 

4-250A/ 
5D22 

Beam Pwr. 
Tube 

FA 5F 14.5 75 4000 600 -500 350 35 10W 250 

4E27A/ Beam Pwr. 
5-1258 Tube 

N 5F 7.5 75 4000 750 -500 200 20 5W 125 

12.2 
4X500A Beam Pwr. FA 5F to 120 4000 500 -500 350 30 10W 500 

Tube 13.7 

Twin 
8021 Tetrode W 3.2F 125 300 6000 1000 -1000 2000 400 50W 6000 5 300 5001 6500 

9C2I Triode W 19.5F 415 15 17,000 -2000 9000 I 1500 40,000 40 15 1800T 100,000 

a Type 3C33 for Modulators, types 3E29, 3E29A, 4610 for Regulators, type 2C40A for CW and RF-Pulse Applications. 
b 
Quick-heating type less than 2- second filament heating time. Peak value. 

RCA Transmitting 
Tube Data, 2-65 I 



RCA TRANSMITTING-TUBE TYPES -Limited Listing Data 

• 

• 

• 

• 

RCA 
TYPE 

DESCRIPTION 
& COOLING 
METHOD 

C-Conduction 
FA-Forced Air 
L-Liqu id 

N-Natural 
W-Water 

FILA- 
MENT ( F) 

OR 
HEATER 

CLASS CTELEGRAPHY (CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS 

FREQ 
FOR 
FULL 
INPUT 
MC 

MAXIMUM RATINGS 

AMPLI -
FICA 
TION 
ORMU 
FACTOR 

TYPICAL OPERATION 

PLATE 
VOLTS 

GRID- 
NO.2 

VOLTS 

GRID- 
NO.1 

VOLTS 

PLATE ,- 

" 

GRID- 

NO.2T 
INPUIN 
WATTS 

GRID- 

N13.1 
CURRENT 

MA O8,PATION 
I N PUT ( W) 
IN WATTS 

PLATE 
DISSI-

WATTS 

FREQ 
MC 

DRIVER 
OR 

DRIV- 
ING (T ) 

POWER 
WATTS 

POWER 
OUTPUT 

WATTS 
VOLTS AMP 

9C22 Triode FA 19.5F 415 5 17,000 -2000 8000 1500 4000 41 ' 5 14501 6%000 

207 Triode W 22F 52 1.6 1%000 -3000 2000 200 lopoo 20 1.6 2351 15,000, 

80IA Triode N 7.5F 1.25 60 600 -200 70 15 20 8 60 4T 25 

802 Pentode N 6.3 0.9 30 500 250 -200 60 6 7.5 10 30 0.251 16 

803 Pentode N 10 5 20 2000 600 -500 175 30 50 125 20 21 210 

805 Triode N 10F 3.25 30 1500 -500 210 70 125 30 8.51 215 

807 
Beam Pwr. 
Tube N 6.3 0.9 60 600 300 -200 100 3.5 5 25 8 60 0.3 40 

809 Triode N 6.3F 2.5 60 750 -200 100 35 25 50 60 2.51 55 

810 Triode N -10F 4.5 30 2000 -500 250 70 125 36 30 121 375 

813 
Beam Pwr. 
Tube N 10F 5 30 2000 400 -300 180 22 25 100 8.5 30 1.91 275 

814 
Beam Pwr. 

Tube N 10F 3.25 30 1250 400 -300 150 10 15 50 30 1.51 130 

815 
Twin Beam 

Power Tube N 
6.3 
12.6 

1.6 
0.8 125 400 225 -175 150 4.5 7 20 6.5 125 0.231 44 

827R 
Beam Pwr. 

Tube FA 7.5F 25 110 3500 1000 -500 500 150 150 800 16 110 501 1050 

828 
Beam Pwr. 
Tube N 10F 3.25 30 1250 400 -300 160 16 15 70 30 2.11 150 

CDere% RADIO CORPORATION OF AMERICA 
¡roe Electronic Components And Devices Harrison, N. J. 



RCA TRANSMITTING-TUBE TYPES -Limited Listing Data 

RCA 
TYPE 

DESCRIPTION 
& COOLING 

METHOD 

C-Conduction 

FA-Forced Air 
L-Liquid 
N-Natural 
W-Water 

FILA- 

MENT ( F) 
OR 

HEATER 

CLASS C TELEGRAPHY (CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS 

FREQ 

FOR 

FULL 
INPUT 
MC 

MAXIMUM RATINGS 

AMPLI- 
FICA - 

TION 
ORMU 
FACTOR 

TYPICAL OPERATION 

PLATE 
VOLTS 

GRID- 
NO.2 
VOLTS 

GRID-
NO.1 
VOLTS 

PLATE 
MA "" 

GRID- 
NO 2 

' 
INPUT 
WATTS 

GRID- 

N°' I 
CURRENT 

IN MA OR 
INPUT ( W) 

IN WATTS 

PLATE 
Dissi_ 

PATION 
WATTS 

FREQ 
MC 

DRIVER 
OR 

DRIV- 
ING(T) 

POWER 
WATTS 

POWER 
OUTPUT 

WATTS 

VOLTS NMP 

8296 
Twin Beam 
Power Tube 

FA 

N 

6.3 2.25 

200 

750 225 -175 240 7 15 40 9 200 0.4T 90 12.6 

6.3 

1.125 

2.25 
750 225 -175 240 6 15 30 9 200 0.3T 70 

12.6 1.125 

8308 Triode N 10F 2 15 1000 -300 150 30 60 25 15 71 90 

832A 
Twin Beam 
Power Tube N 

6.3 1.6  
0.8 200 750 250 -175 90 5 6 15 6.5 200 0.19T 26 12.6 

834 Triode N 7.5F 3.1 100 1250 -400 100 20 50 10.5 100 4.5T 75 

837 Pentode N 12.6 0.7 20 500 200 -200 80 8 8 12 20 0.4T 22 

845 Triode N 10F 3.25 1250d -400 120 150 5.3 115 

860 Tetrode N 10F 3.25 30 3000 500 -800 150 10 40 100 30 71 165 

880 Triode W 12.6F 320 1.5 1%000 -1600 4500 1000 20,000 20 1.5 8801 50,000 

889A Triode W 11F 125 50 8500 -1000 2000 250 5000 21 50 400T 10,000 

889RA Triode FA 11F 125 40 8500 -1000 2000 250 5000 21 40 myr 10000 

891 Triode W 22F 60 1.6 12,000 -3000 2000 150 6000 8.5 1.6 3751 10,000 

89IR Triode FA 22F 60 1.6 Iwo -3000 2000 150 4000 8.5 1.6 3751 10,000 

892 Triode W 22F 60 1.6 1%000 -3000 2000 400 opoo 50 1.6 5651 14,000 

892R Triode FA 22F 60 1.6 12,500 -3000 2000 400 4000 50 1.6 4951 10,000 

1613 Pentode N 6.3 0.7 45 350 275 -100 50 2.5 5 10 45 0.221 9 

d Class AB. AF Power Amplifier 

FICA Transmitting 
Tube Data, 2-65 2 



RCA TRANSMITTING-TUBE TYPES -Limited Listing Data 

RCA 
TYPE 

1614 

I, 1619 

• 

1624 

1625 

1626 

46I0a 

5556 

5713 

5786 

61 6e 

61460 

6155 

DESCRIPTION 
& COOLING 
METHOD 

C-Conduction 

FA-Forced Air 
L-Liquid 

N-Natural 
W-Water 

Beam Pwr. 

Tube 

Beam Pwr. 

Tube 

Beam Pwr. 

Tube 

Beam Pwr. 

Tube 

Triode 

Twin Triode 

Triode 

Triode 

Triode 

Beam Pwr. 
Tube 

Beam Pwr. 

Tube 

Beam Pwr. 
Tube 

FILA-
MENT(F) 

OR 
HEATER 

VOLTS AMP 

6.3 0.9 

CLASS C TEL 

FREQ 
FOR 
FULL 
INPUT 
MC 

80 

PLATE 
VOLTS 

375 

2.5F 2 45 400 

2.5F 2 60 600 

12.6 0.45 60 600 

N 12.6 0.25 30 250 

N 
6.3 2.25 
12.6 1.125 3000 

N 4.5F 1.1 350 

FA 

FA 

3.3 11.5 220 1500 

11F 12.5 160 3000 

N 6.3 1.25 60 600 

N 6.3 1.25 60 600 

FA 5F 6.5 120 3000 

EGRAPHY ( CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS 

MAXIMUM RATINGS 

AMPLI- 
FICA-

TION 
ORMU 
FACTOR 

TYPICAL OPERATION 

GRID- 
NO.2 
VOLTS 

GRID- 
NO.1 
VOLTS 

PLATE 
MA 

GRID- 
NO.2 
INPUT 
WATTS 

GRID- 

NC" 
CURRENT 
IN MA OR 

INPUT ( W) 
IN WATTS 

PLATE 
DISSI- 

PATION 
WATTS 

FREQ 
Mc 

DRIVER 
OR 

ING(T) 

POWER 
WATTS 

OUTPUT 
WATTS 

300 -125 110 3.5 5 21 80 0.1T 21 

300 -125 75 3.5 5 15 45 0.36T 19,5 

300 -200 90 3.5 5 25 60 0.431 35 

300 -200 100 3.5 5 25 8 60 0.3T 40 

-150 25 8 5 5 30 0.51 4 

100 
_ 

30 

-150 40 

_ 

10 10 

-250 300 50 250 25 
_ 

220 8T 290 

-500 500 150 600 32 160 361 1000 

250 -150 140 3 3.5 20 4.5 60 0.21 52 

250 -150 140 3 3.5 25 4.5 0.2T 52 

400 -500 225 20 15 125 

a Type 3093 for Modulators, types 3E29, 3E29A, 4610 for Regulators, type 2C40A for CW and RF-Pulse Applications. 

e For detailed data on later version of this type refer to 6146B/8298A data sheets, located in the TRANSMITTING 

TUBE SECTION. 

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



RCA TRANSMITTING-TUBE TYPES -Limited Listing Data 

RCA 
TYPE 

DESCRIPTION 
& COOLING 
METHOD 

C-Conduction 
FA-Forced Air 
L-Liquid 
N-Natural 
-Water 

FILA- 
MENT(F) 

OR 
HEATER 

CLASS CTELEGRAPHY ( CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS 

FREQ 
FOR 
FULL 

INPUT 
MC 

MAXIMUM RATINGS 

AMPLI -

F.Pla 

FACTOR 

TYPICAL OPERATION 

PLATE 

VOLTS 

GRID- 
NO.2 
VOLTS 

GRID- 
NO.1 
VOLTS 

PLATE 

MA 

GRID- 
NO.2 
INPUT 
WATTS 

GRID- 
NO.1 

CURRENT 

IN MA OR 
INPUT (W) 
IN WATTS 

PLATE 
DISSI-
PATION 
WATTS 
WA-- 

FREQ 

MC 

DRIVER 
OR 

DRIV- 
ING(T) 

POWER 
WATTS 

POWER 
OUTPUT 
WATTS 

VOLTS AMP 

6156 
Beam Pwr. 
Tube FA 5F 14.1 75 4000 600 -500 350 35 20 250 

6159 
Beam Pwr. 
Tube N 26.5 0.3 60 600 250 -150 140 3 3.5 20 4.5 60 0.21 52 

6181 
Beam Pwr. 
Tube FA 

120 
Max. 1.6 900 2000 500 -300 1250 40 200 2000 7 900 150 600 

6883f Beam Pwr. 
Tube N 12.6 0.625 60 600 250 -150 140 3 3.5 20 4.5 60 0.2 52 

6893 
Beam Pwr. 
Tube N 12.6 0.4 125 500 200 -175 75 2.5 3.5 10 . 6.5 125 0.15 20 

6897 
Lighthouse 
Triode FA 6.3 1.03 2500 1000 -150 50W 100 

7271 
Beam Pwr. 
Tube FA 13.5 1.25 60 1100 425 -300 340 20 25 60 8 60 4 160 

8000 Triode N 10F 4.5 30 2000 -500 250 40 125 16.5 30 81 375 

8005 Triode N 10F 3.25 60 1250 -200 200 45 75 20 60 6.51 170 

8032 
Beam Pwr. 
Tube N 13.5 0.585 60 600 250 -150 140 3 3.5 20 4.5 60 0.2 52 

8165/ 
4-65A 

Beam Pwr. 

Tube 
FA 6 

3.2 to 
3.8 150 3000 400 -500 150 10 5W 65 

8166/ 
4-1000A 

Beam Pwr. 

Tube FA 7.5F 
20 to 

22.7 
110 6000 1000 -500 700 75 25W 1000 

8168/ 
4CX1000A 

Beam Pwr. 
Tube FA 6.0 

8.1to 
9.9 110 3000g 400 1000 12 OW 1000 

RCA Transmitting 

Tube Data, 2-65 3 



RCA TRANSMITTING-TUBE TYPES -Limited Listing Data 

RCA 
TYPE 

DESCRIPTION 
& COOLING 
METHOD 

C—Conduction 
FA—Forced Air 
L—Liquid 

N—Natural 

W—Water 

FILA-
MENT ( F) 

OR 
HEATER 

CLASS CTELEGRAPHY ( CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS 

VOLTS AMP. 

FREQ 
FOR 
FULL 
INPUT 
MC 

MA XIMUM R ATINGS 

PLATE 
VOLTS 

GRID-
NO.2 
VOLTS 

GRID-
NO.1 
VOLTS 

PLATE 
MA 

GRID-
NO.2 
INPUT 
WATTS 

GRID-
NO.1 

CURRENT 
IN MA OR 
INPUT ( W) 
IN WATTS 

PLATE 
DISSI-
PATION 
WATTS 

AMPLI-
FICA-
TION 
OR MU 
FACTOR 

TYPICAL OPERATION 

FREQ 
MC 

DRIVER 
OR 

DRIV-
ING(T) 
POWER 
WATTS 

POWER 
OUTPUT 
WATTS 

8170/ 
4CX5000A 

8239/ 
3X3000FI 

Beam Pwr. 
FA 

Tube 
7.5 

73 to 
78 

30 7500 1500 3000 250 75W 5000 

Triode FA 7.5 
49 to 

54 
6000d 2500 50W 3000 

8438/ 
4-400A 

Beam Pwr. 
Tube 

FA 5 14.5 110 4000 600 -500 350 35 10W 400 

f For detailed data on later version of this type refer to 6883B/80324/8.552 and 6146B data sheets, located in the TRANSMITTING TUBE 
SECTION. gLineor RF Power Amplifier service, plate current at peak envelope conditions. 

TERMINAL DIAGRAMS 

2C39A 2C39WA 2040 2C40A 20.43 

4E27A/5-125B 4-125A/4021 
4-250A/5922 

4X500A 8021 9C2I 9C22 207 

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



RCA TRANSMITTING-TUBE TYPES -Limited Listing Terminal Diagrams 

801A 

810 
03.K 

8298 

N 

860 

802 803 

813 

880 

SHORT 
POST 

814 
03,K 

8308 832A 834 837 845 

889A 889RA 

SHORT 
POST 

N 

805 807 

SECT ION 
JUNCTION 

BS 

891 89IR 

G 

892 892R 

03 

809 

SECTION P 
JUNCTION 

1613 1614 

RCA Transmitting 

Tube Data, 2-65 4 



RCA TRANSMITTING-TUBE TYPES -limited Listing Dimensional Outlines 

• 

• 

• 

• 

DIMENSIONS IN INCHES 

r-2 7,,,,mioclyttre 11 1-née 

2 

6 7 8 

3 

e 
MAX 

9 

3 7.k MA 

SMALL CAP- - 

,s4 
2%2 

MAX. 

704 
DAM .MAX. 

.._27404AX - mL1'32 

5 

9/.6 MAX. 

--1111-6e.4Ax. fl 

3916 
MAX. 

4 I/8 

MAX. 

10 
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RCA TRANSMITTING-TUBE TYPES -Limited Listing Dimensional Outlines 

II 12 

- MAX 

0.. 

17 18 

DIMENSIONS IN INCHES 

13 

e3 3/, 

MAX 

• 

- 

I MA) 

TWO 
SMALL 
CAPS 

494 
MAX. 

19 

14 15 16 

33/4 

2316 

20 21 

• 

• 

• 

• 

• 
RCA Transmitting 
Tube Data, 2-65 6 



RCA TRANSMITTING-TUBE TYPES -Limited Listing Terminal Diagrams 

1619 

5713 

G 

6181 

5786 

8032 8165/4 -65A 8166/4-1000A 8168/4CX1000A 8170/4CX5000A 8239/3X3000F1 

6883 6893 

1625 

6897 

1626 

6155 

7271 

G 

F. 

S,K 

4610 

6156 

8000 

G2 

G 

Is 

G2 

5556 

8005 

8438/4-400A 

d idleb.") RADIO CORPORATION OF AMERICA 
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RCA TRANSMITTING-TUBE TYPES-limited Listing Dimensional Outlines 

MAXIMUM ENVELOPE TEMPERATURES and KEY TO DIMENSIONAL OUTLINES 

Tube 
Type 

Max. Envelope 
Temperature °C 

Key 
No. 

Tube 
Type 

Max. Envelope 
Temperature °C 

Key 
No. 

Tube 
Type 

Max. Envelope 
Temperature °C 

Key 
No. Term. 

or 
Rad. 

Bulb or 
Plate 
Core 

Term. 
or 

Rad. 

Bulb or 
Plate 
Core 

Term. 
or 

Rad. 

Bulb or 
Plate 
Core 

2C39A 175 175 51 813 - - 3 4610 - - 16 
2C39WA 200 200 51 814 - - 24 5556 - - 43 
2C40 175 175 29 815 - - 19 5713 140 180 53 
2C40A 175 175 29 827R 175 150 45 5786 165 
2C43 200 200 30 828 - - 24 

b 
200 180 28 

2E24 - 210 33 8296 - 235C260 16 6146 - 220 14 
2E26 - 210 33 8306 - - 15 61'46A - 220 13 
3C33 - 250 32 832A - 200 31 6155 180 220 21 
3E29 - - 16 834 - 52 6156 180 220 5 
3E29A - - 16 837 - - 11 6159 - 220 14 

4-125A/4D2I 170 170 17 845 - - 8 6181 180 - 26 
4-250A/5D22 170 170 4 860 - - 35 6883 - 220 13 
4E27A/5-125B 225 225 20 880 150 150 39 6893 - 210 33 
4X500A 150 150 50 889A - 22 6897 250 250 49 
8D2I 150 150 46 889RA 180 150 37 7271 - 250 44 

9C2I 165 180 40 891 - 150 23 8000 - - 9 
9C22 165 180 34 89IR 180 150 36 8005 - - 1 
207 Notea 38 892 - 150 23 8032 - 220 13 
80IA - - 12 892R 180 150 36 8I65/4- 65A 200 225 18 
802 - - 11 1613 - . 42 8166/4-1000A 150 200 41 

803 - - 7 1614 - - 25 8168/4CX1000A 250 250 48 
805 - - 6 1619 - . 25 8170/4CX5000A 250 250 27 
807 - - 11 1624 - - 11 8239/3X3000FI - - 47 
809 - - 2 1625 - - 11 8438/4-400A 200 225 4 
810 - - 9 1626 - - 10 

a Outlet water temperature, 700C max. 

b Filament temperature. 
Forced-air cooling. 

d Natural cooling. 

• 

• 

• 

• 

RCA Transmitting 

Tube Data, 2-65 5 



RCA TRANSMITTING-TUBE TYPES-Limited Listing Dimensional Outlines 

DIMENSIONS IN INCHES STRAIGHT 
SIDE 

4 POSTS MIN 
.437"A.007"131A.-1 r- F j: 

5/8'M IN . 

3/4- MIN. • 11r1 

2 7/: MAX. DIA. 

3 1/4" MAX. DIA 

2.687 't "015" 
DIA. 

3%3MAX. 
DIA. 

PLATE 

22 

Aram° 
PLATE 
FLA746Ç 
4.346 Do, 
4285' 

PLATE 
Cseng 

GR 3.62gA.MAX. 

iMi8t3.411 
3.365"—H 
CAA. 

GRO-No.I 
TERMINAL 3.126. MAX. DM. 
CONTACT 
SURFACE 

2.905' 
014. 

CATI400E 
5__MEATER 
TERMINAL 
CONTACT .9_ 
SURFACE 

8EVEVEED ÉÉDNQZJO 

6 11;A"6 

MIN. 

1:-.312"t1.015" 

4 

2.022«i .030" 
DIA. 

5'1 

I 941" 
1.795' 
CAA. 

26 

N• 3232 
BASE 

NA 3950 
CAP 

.437' 
A .007' 
DIA. 

I' 'MAX.  

/ereibr. 

4t,": 

2.000'3.020" 
DIA. 

1.510'4.05e 
DIA. 

2 312". 

* 3/3 2 

- FILAMENT 
P - PLATE 
G - GRID 

LARGE TERMINAL 

I 14. 14 A X . 

20 le 

AV 

.I87' 
0.015' 

23 

24 

CONTACT A CT 4.93D8 I MAX. 7 Ante  

11.1.1‘La  

2.62e MAX. 

I/2"  941IN.  

HEATER TERMINAL 

.120« 

! 11,4" 
MAX. 9.125 

MAX. 

M11111111111/1/111 

71:081 

27 

L— DO NOT CONTACT 

PLATE 
RADIATOR 

DO NOT 
CONTACT 

GRID No 2 

GRID No.1 

FILAMENT 

25 

EXHAUST TUBE 
CAP-MAKE NO 
CONNECTION 

G 
.562' 
.00r 
DIA. 

I NMAX 
A 

RADMI UR 

54, 

114 MAX. - 

DIA. 

MAX. DIA. 

MAX. 

9  
• 

-46 MIN. 

2 875' 
7.020 « 
- DIA. 

FM.III 

Z 13132. 

34; MN ' — 11 1! • 7/„. 

1  

MAX. cu. 
__,,is,_.o75«t .005' OM. 

26 
,4•••IMMMIW  
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RCA TRANSMITTING-TUBE TYPES-Limited Listing Dimensional Outlines 

2% 490 
MAX 

.250 

>le MAX 

29 

.612 

1.031 I . 375 

MAX 

.490 

35 36 

II 

31 

DIMENSIONS IN INCHES 

32 

N• 3232 

BASE 

N9 3950 
CAP 

.437" 

* .007" 
DIA. 

7/,;MIN. 

3 3/ji 

3/16 MAX 1.-_-yee 

_a-
3 
MAXI1 t 

79 

33 

LARGE TERMINAL 

1 ty. MAX. 

6* MAX. R. 

ITHERMOMETER 

WELL 16 l' „  /2 

;DIA. i k2 DEEP 

SECTION M- M' 

AIR- COOLED 
RADIATOR 

- FILAMENT 

P- PLATE 
G- GRID 

FICA Transmitting 
Tube Data, 2-65 7 



RCA TRANSMITTING-TUBE TYPES-Limited Listing Dimensional Outlines 

DIMENSIONS IN INCHES 

FILAMENT 
POST 

(SHORT) 
JETCC NI J1-

PLATE 
TERMINAL 

MR - COOLED 
RADIATOR 

PLANE THROUGH Of FILAMENT 
POSTS WILL NOT -Dr wIATs AFORE 
THAN .5. FROM PLANE THROUGH 

OF HANDLER. 

GRID POST 
JETCC NW J1-9 

SCREW 

PLATE 
TERMINAL 

STRAIGHT 

.4 374.1P°.0CIST7S. 74; MIN.'"-7 SIDE 

V / M.N.  

:34 

37 

6 V2. 

.156.3 .007. DIA. V 

FILAMENT. 

NS 3906 
RASE 

N• 3950 
CAP 

•\ GRID 
.437 5.0071 

4371.4174.—r 

2.0000 .oze—/ 
DI A. 

i.see .050. 
DIA. 

38 

STRANDED CABLE 

44. 0!A. APPROX. 

I (CAIAX. 

PLATE 

FILAMENT 
POST 

GRID 
POST 

% MIN. 

STRAIGHT SIDI.' 

S.MAX. 

20 I/4. 7.1.4 
MAO. 

e 4e. 

ief;MIN. 
L. 

.500. 
1.020. 

PLATE 

3.170% .03e 

.437 .4 .cof 

.r 
MIN. 

GRID 
POST 

FILAMENT 
PORT 

iii5$6.e%; 

39 
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RCA TRANSMITTING-TUBE TYPES-Limited Listing Dimensional Outlines 

DIMENSIONS IN INCHES 

Top y.Ew 4 F.ATMNT TERMINALS 
4,741! 010 DIA 
lilt NOTES 1.21 

3% MAX._ 

SPECIAL BSA. 
S-PIN 

BASE 

42 

tà 

41 

\ S.ALL-
WAFER 
OCTAL 

40 41 43 44, 

I PIN 

.12e2.00e 
MA. 

al' 

21T.1.21T. 

LARGE-SUTTON 
SEPTAR 

7-INN BASE 
JEDEC. NTIET-SS 

• PINS 

1.000» 
DIA. 

(NOTE 1) 

SECAT-10138 

RCA Transmitting 
Tube Data, 2-65 8 



RCA TRANSMITTING—TUBE TYPES -limited Listing Dimensional Outlines 

• 

• 

• 

• 

• 

DIMENSIONS IN INCHES 

PI. ATE 

FILAMENT LEADS 
ARE IDENTIFIED 
BY AN F' ON 

FILAMENT SEALS I 

GRID No.2— 

GRID-No I LADS) 
ARE DENTI>IED____„/\... 
BY A "G' ON 
GRID SEALS 

2 1LÇ9 
No.2740 DRILL ---.., 
144' DIA 

3 1/2 • 

MIN. 

• 
"Ç6 MAX. 

r'46. 

'12's 1/4- vvI 

\.-29 " 

MAX. De. 

1 -f 

° • '2 
I *1(4 

,1-. _ i. 

= 
MULTIPL 

RIBBON LE OS 

3%. 

e %• 

*3/8. 

/ 

14-- 3 %. I/32. DIA.— e, 

ter 
4=4. 4.... 

46 

RADIATOR 

IPLATE TERMINAL or 
TITRE« UNIT No 2 

e 7,3i 

F IL AmENT TERMINA,. 

GRID- Net TEWAIN•L 
or It TROD( 
UNIT Ng 2 

t . 020-

GUIDE 
RING 

I" MIN. 

WATER17 

743-1'/32 

WATER 3N14L 

2 ',8.t I3 

AT TERMINAL 
C NOS 

PLATE TERMINAL OF 
TRODE UNIT Nil 

MOUNTING 
AREA FOR 
CONTA-E-1 

MAO. 

F;z1 
MOUNTING 

7 I 

FLANGE 

3 2%; 

1- 13,;,i4; 

WATER OUTLET 

WATER INL ET 

. so- t .010-

DE TA ,L Or GRID Nil TERMINALS  

FILAMENT TERMINAL *D. 

46 

GRID - Ne 2 
TERMINAL 

.1150-i.011E« 

I 7/1"t 3F.; 

GRID- Nil TERMINAL 
or t ETRODE 
uN.T N• I 

47 
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RCA TRANSMITTING-TUBE TYPES -Limited Listing Dimensional Outlines 

PLATE 
RADIATOR 

4 
MAX. 

1365 MAX. 
DIA. 

GRID No. 2 

GRID No I 

HEATER II 
CATHOCE 

NEATER 

118 

CONTACT 
AREA 

DO NOT 
CONTACT 

DIMENSIONS IN INCHES 

r— 1 Sk-t it; C4A.— I1 

2%. 

MAX. 

.1145. 
*03o• 

i 
.796' 

5.030" 

I IN814(1_ 

e-.-f-, ..m . 1 
1 --,4 

ire 

RADIATOR 

PLATE 
TERMINAL 

PLATE TERMWAL 
cceITACT SURFACE 
1.187' à .007' OA 

1.030' 5 .005' DIA 

.765" MAX. DIA 

.784'5.008" [NA 

1.309. .sece Axe' 
3020' Dui 

.341' toe .0er MALI_ 

f 

„b1 1/4. * 

.715 . 
5.045' 

1.187 
5.012' ou-41 

RADIATOR 

e 
.469.969' mot 

2 v. *me 

MAX. • 
MAX. 

LOW 

.167' MIN. 

Hi 

.320' t 
DIA. 

II; MIN. 

IX—$50' f .008 PIA 

1,c_ .269' MN 
1 

[1:17 .218' t .005' 
OM. 

51 52 

119 

.07r t 008" 

OR RE TERMINAL 

MAX. 
DIA. 

.21e* .005 . 
6-.o'* .00s• put. 

RADIATOR 

,......niFiECALDUS 2 

F.E .  pea I G2 2 375 Ole CD4IAA.—.J.31.3•*.005• Du. 
MAX  

6- 2.056' 5 006'ENA.-61 

NOTES 4 61 
.025« 

2DOcr* DKr». 

53 

50 

- 773' 4 .007' DM. 

.125' 004' ()IA . 

—HEATER 
TERMINAL 
INOTE 21 

54 M. 
(NOTES 513 

ERID 
TERMINAL 
Dan 

MIN. * ihs• 

MAX. DU. 

1.57 
5.06 

3.200' 
5.035" 

1 
• 2%i 
5,e./32 

ACA Transmitting 
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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 Section of the Hand-le book fora detailed discussion on Rating Systems 
and Tube Ratings. 

CLEANING 

As with other high- voltage equipment, it is 
essential that external parts of power tubes 
be kept free from accumulated dirt and moisture 
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 
foreignmatterfromcomingincontactwith 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: 

Removesiliconegreaseorsimilar material 
by use of acetone, or equivalent. 

Caution: Do not allowsiliconegrease or 
similar materials to remain on any rf 
contact surfaces. Severe burning of the 
contact surfaces of cyl indrical-terminal 
types will occur if the contact fingers 
do not mate firmly with clean metal 
contact surfaces. 

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

2. Clean rf contact surfaces with a very 
fine grade of silicon carbide abrasive 
pad, or equivalent. 

Caution: Do not permit the cleaning pad 
to come in contact with the ceramic 
surfaces. Rub gently to prevent removal 
of plating. 

COOLING CONSIDERATIONS 

Tube life can always be extended by maintaining 
envelope temperatures substantially below the 
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 toapply 
a low- temperature- melting paint, such as 
Tempilaqa, to the entire bulb surface; the 
point at which this material first begias.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 readingsaresufficient.) 
Spots of various higher temperature Tempilaq 
paints may then be applied only tothehottest 
area; the lowest Tempilaq paint whichwillnot 
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 

RADIO CORPORATION OF AMERICA 
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RCA Transmitting Tube 
Operating Considerations 

• 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 transferradiation, 
convection, conduction, and combinations 
thereof— are employed in the various cooling 
techniques: natural, forced- air, liquid, and 
conduction cooling. 

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

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

Adequate free space around trie tube is 
required for all natural cooled types. Avoid 
reflective heat surfaces such as tube shields. 
These and other design considerations affecting 
natural methods of cooling are described in 
Ref. 2. 

Forced- Air Cooling--

Glass- Bulb-Types—Forced- air cooling may 
be applied to glass- bulb types to enhance the 
convectioncoolingand 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 

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

frequency operation, increasedpowercapability, 
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 
taken to insure that none of the other termi-
nals exceed their maximum rated temperature 
value. It may be necessary to direct some 
forced air across these terminals. 

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

Transverse Cooling --Air flow is directed 
across the radiator fromanorifice in a plane 
normal to the major axis of the tube and at 
the center of the radiator. More efficient 
cooling may be accomplished by providing a 
cowling to directandconfine theair. Pressure 
drop across the radiator itself is normally 
insignificant. Typical coolingcharacteristics 
for transverse cooling, such as shown in Fig.1, 
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 

on the abscissa axis ( 80 watts in 
example), and erect a perpendicular line 

2. Determine temperature rise by subtracting 
estimated incoming- air temperature 
(assume 36 °C in example) from estimated 
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RCA Transmitting Tube 

Operating Considerations 

AIR FLOW DIRECTED THROUGH RADIATOR 
FROM 1X1-1/2" ORIFICE LOCATED I-1/4" 
FROM RADIATOR. 
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FIG.I - EXAMPLE OF TYPICAL COOLING CHARACTERISTICS 
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RCA Transmitting Tube 
Operating Considerations 

tubeoperatingtemperature ( assume 200°C 
in example), locate the determined value 
(200°C- 36 °C= 164°C in example) as point 

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). 

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

1. Select a tube operating temperature as 
discussed in this section, locate as 
point "A" on the abscissa ( assume 200 °C 
in example), erect perpendicular line 
"ab", extend this line until it crosses 
the estimated plate dissipation curve 
(240 watts in example) for temperature 
(solid line), anddesignateaspoint "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 Cooling--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 
information on liquid- cooling systems, see 
Refs. 4 and 5. 

Proper functioning of the coolant system 
is of the utmost importance. Evena momentary 
failure of the liquid flow may damage the tube. 
Without coolant the heat of the filament or 
heater alone maybe 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 
tubeisusedin 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 extensivediscussion of ethylene-
glycol-water solution and FC75 as coolants is 
given in Ref.4. For information on the use of 
any coolant for which ratings are not given in 
the data, contact your RCA field representative 
or the nearest District Sales Office. A coolant 
such as 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 Cooling--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 
theheatbeyondthe 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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Coupling— There are numerous insulating(' 
materials available to serve as the heat-
coupling device, such as beryllium oxide 
(beryllia)c,high-aluminumoxide (high- alumina), 
mica, and other insulating bodies. Since the 
thermal conductivity of these insulators variesàok 
considerably, the choice of insulator willW 
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 arelativelylongal 
coil, which does not provide a good thermalIM, 
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 bemade with sufficient cross-sectional 
area to form an excellent thermal path. In 
vhf operationa careful compromise of the above 
is required to obtain adequate rf performance 
and reasonable cooling. 

PRECAUTIONS 

The voltages atwhich power tubes are oper-10, 
ated are extremely dangerous. Protection cir-
cuits must be provided which will protect oper-
ation and maintenance personnel, protect the 
tube in the event of abnormal circuitoper-
ation, and protect the tube circuits in theak 
event of abnormal tube operation. Power tubesW 
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 considerableIMI 
energy. Additional protection may be provided 
by the use of high-speed electronic circuits 
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er
r electronic " crow- bars" to bypass the fault 

current until mechanical circuit breakers are 
opened. 

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

11116 at high potential above ground, should be 
IMOrhoused 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 

IMF 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. 

• 

• 

• 

ELECTRICAL CONSIDERATIONS  

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

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

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

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

value. Exceeding the maximum value will damage 
or severely shorten the life of the cathode. 
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The filament or heater voltage should be àmk 
adjusted to the typical value initially, then qv 
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 IMF 
view- point of tube life. When the rated value 
isshownwithapercentagevalueinthepublished 
data, the percentage value indicates the 
tolerable momentary fluctuations from the 
rated value. For longer life, especially at ift 
higheroperatingfrequencies, 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 gi> 
recommended that the filament or heater voltage 
be reduced to no less than 80 per cent of 
normal during standby periods of up to 2 hours. 
For longer periods, the filament or heater 
voltage should be turned off. 

Filament Overvoltage Pulse Circuits-- In Ile 
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 O. 
second from a cold start. This fast "warm-up" 
feature eliminates the need for standby filament 
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power, resulting in significant conservation 
of battery power. 

In general, " warm-ups" of about on 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"aredemanded. Extremely 
fast " warm-ups" of less than 200 milliseconds 
are possible forsuch"push-to-talk"microphone 
switches by the use of a suitably designed 
filament overvoltage pulse circuit or " hot-
shot" circuit. 

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

ini 

etc 

3 

El 

Eft 

Ef2 

Hti 
1 0 

12 3 

9ffl-124102 

F I G.3 — F I LAMENT VOLTAGE WAVE FORM 

Efi is applied for time tj. A transfer switch 
then reduces the filament voltage to the rated 
value, Ef2, 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 
tothe tube filament fromrepeated applications 
of overvoltage with insufficient time for the 
filament to cool between transmissions. Both 
filament voltages are obtained from the 
transmitter power supply. Power is supplied 
simultaneously to the transmitter and timer 

PRIMARY 

POWER 

TRANSMITTER 
POWER SWITCH 

MAIN POWER 
SWITCH 

RECEIVER 

TRANSMITTER 
POWER RELAY 

"PUSH-TO-TALK o 
1 MICROPHONE 1 

SW ITCH 

TRANSM ITTER 

E 

TIMER 

PROTECTIVE 
CIRCUIT 

Ef 2 

TRANSFER 
SWITCH 

—QUICK-HEATING VACUUM POWER TUBE 
Ef — FILAMENT OVERVOLTAGE 

E fa—RATED FILAMENT VOLTAGE 92CS-12401 

FIG.4 - BASIC RECEIVER-TRANSMITTER WITH AUXILIARY 

"HOT-SHOT" CIRCUIT 

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

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

Before a " hot- shot" circuit can bedesigned 
for a quick- heating tube, it is necessary to 
establish maximum ratings for the peak voltage 
(on the order of2 to3 times the rated filament 
voltage) and duration of the filament over-
voltage pulse for the desired heating time. 
Filament overvoltage pulse ratings are given 
in the published data on quick- heating tube 
types. 
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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, beusedin the initial testing or checking 
ofa " 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 
providedwithsuitablefiltercircuits, although 
batteries or local dc generators are sometimes 
used, especially in portable and mobile 
equipment. 

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

An interlocking relay system should be 
provided to prevent application of plate voltage 
prior to the application of sufficient bias 
voltageand/orrf drive togridNo.1; otherwise, 
with insufficient bias, the resultant high 
plate current may cause excessiveplatedissi-
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 
currentsmaycause catastrophic failure unless 
protection is provided. A series impedance in 
the plate lead is recommended. A resultant 
plate 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 szmul-
taneouslywith or before the grid-No.2 voltage; 
otherwise, with voltage on grid No.2 only, 
grid-No.2 current maybe large enough to cause 
excessive grid-No.2 dissipation. If the grid-
No.2 voltage is obtained from the plate voltage 
supply, these precautions will have been 
accomplished. 

Grid-No.2 current is composed ofa 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 
Operationin the published data will minimize 
the possibility of exceeding maximum dissi-
pation. 

In tubes with precision- aligned grids, such 
as Cermolox tubes, the grid-No.2 circuit must 
be capable of maintaining the proper grid-No.2 
voltage in the presence of moderate negative 
dc currentaswellasnormal 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 
enouehtopreventgradualbuild-up of grid-No.2 
voltage and/orcatastrophicbuild-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. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N ). 



RCA Transmitting Tube 

Operating Considerations 

Grid-No.I Voltage Supply--The grid-No.1 bias 
circuit should preferably be adjustable to 
permit small variations of grid-No.1 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 
provided 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 
inherent regulation of the supply should be 
such thatno damage to the tube or supply will 
result from an accidental short at the tube 
connection or from an internal tube fault. 

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

CLASSES OF SERVICE 

AF Power Amplifiers--The current and power 
values in the Maximum Ratings are averaged over 
any audio- frequency cycle of sine-wave form. 
The driver stage should be capable of supplying 
at low distortion the No.1 grid(s) with the 
value of peak af voltage given in the TyPical 
Operation of the published data. In no case 
should the Grid-No.1-Circuit Resistance exceed 
the value specified under Maximum Circuit 
Values. Transformer or impedance coupling 
devices are recommended. 

Individual bias adjustment for each tube 
(unit) should be used to balance the loading 
and minimize distortion. In push-pull operation 
the bias of each tube ( unit) should be adjusted 
to divide the value of zero- signal plate cur-
rent in the published data equally between the 
two tubes ( units). 
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Except for class A amplifiers, the average 
plateandgrid No.2 currents vary with the am-
plitude of the driving signal. Hence, serious 
distortion and inadequate power output will 
result with large input signals unless the 
plate and grid-No.2 power supplies are well 
regulated. 

Class A--This class normally does not draw 
grid-No.1 current or requires tube driving 
power and can employ simple cathode bias. 
Where class A2 ( indicating grid-No.1 current 
flows during part of the cycle) is specified, 
the grid-No.1 circuit precautions discussed 
under class AB2 operation will apply. 

Class AB1--The subscript 1 in class AB1 
indicates that grid-No.1 current does not flow 
during any part of the cycle. 

Class Band Class AB2--Theseclassesnormally 
draw grid-No.1 current ( indicated by the sub-
script2 in AB2) with large signals and, there-
fore, require tube driving power. To minimize 
distortion, the grid-No.1 biassupplypreferably 
should be regulated or held to a low value of 
effective resistance. Transformer coupling 
should be used. 

RF Power Amplifiers or Oscillators— On modern 

ceramic- metal envelope types, the frequency 
selectedisusually 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 power valuesgivenin 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. 
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Where Driver-Power Output is shown in the Opublished data, the rf losses associated with 
a typical input circuit are also included. 

In cathode-drive circuits, aportion of the 
driver- power output and the developed rf power 
output act in series to supply the load circuit. 11,If the driving power is increased, the output 
will always increase. Ina 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 edifference and not try to saturate a cathode-
drive stage; otherwise, the maximum grid-No.1 
and grid-No.2 input may easily be exceeded. 

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

Class C Plate-Modulated-Power Amplifiers--
In plate-modulated class C amplifier service, 

imkthe tube can be modulated 100 per cent. The 
Wgrid-No.2 voltage must be modulated simul-

taneously with the plate voltage so that the 
ratio of grid-No.2 voltage to plate voltage 
remains constant. 

Grid-No.2 voltage should be obtained pre-
daferably from a separate source modulated from 
IMIa separate winding on the modulation trans-

former. 

Bias voltage may be obtained from a grid-
No.1 resistor, but preferably is obtained from 
a combination of grid-No.1 resistor with either efixed 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 11) 

power amplifier service, the tube can be modulated 
100 per cent if the rf driver stage is simultaneously 
modulated 100 percent. Care should be taken to in-

sure that the driver-modulation and amplifier-
modulation voltages are exactly in phase. 

Class C CW Power Amplifiers-- In class C rf 411 
telegraphy service, the tube may generally 
be suppliedwithbias byanyconvenient method: 
from fixed supply, by grid-No.1 resistor, by 
cathode resistor, or by combination methods. 
However, when the tube is used in the final 11› 
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-No.2 resistor should be used 
only when the tube is used in a circuit which 
is not keyed. 

Linear RF Power Amplifiers--The classes of 111, 
operation suitable for linear rf power ampli-
fiers include: class A, class AB1, class AB2, 

class B with bias, and class Bwith zero bias. 
Class A operation is the more nearly linear, 
but it is also the least efficient. Applica-
tion is generally limited to low- power- level 
amplification. Class AB1 produces the best 
compromise for linearity, efficiency, and gain. 
Class AB2or class B operation provides higher 
output for applications where sufficient 
driving power is available to permit some 
"swamping", and where linearity requirements nor 
are less stringent. Class Bzero-bias operation 
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with suitable high mu triodes may be used when 
adequate driving power is available. 

In general, grid-No.2 voltage should be 
obtained from a separate, well- regulated source. 
In circuits where the grid-No.1 current 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 
modulatedby a videosignal. 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 isa form of linear amplifier 
service in which the grid is excited with an 
rf carrier that is modulated at audio frequen-
cies in one of the preceding stages. Under 
these conditions, plate dissipation is greatest 
when the carrier is unmodulated. Grid bias 
should be obtained from a dc voltage source 
of good regulation. 

Pulsed RF Amplifiers and Oscillators—This 
service consists of the generation and ampli-
fication of an rf signal, the envelope of 
which is a waveform limited to intermittent 
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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,a\ 
it is particularly important to observe all thell, 
precautions for limiting tube input during faults 
which are described under Grid-No.2 Voltage 
Supply. 

Pulse- Modulated RF Amplifiers--This service 
consistsofthe simultaneous amplification and. 
pulse modulation ofa cw rf signal. If differs 
from the other more conventional modulated rf 
amplifier services in that the modulating wave-
form is limited tointermittentpulsesof defined 
shape, duration, and repe titi on frequency . 
This type of amplification/ m od ula ti on is 

. 

normally done at low power levels; hence, few 
power tubes are rated specificallyfor this 
service. 

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

•Re f.12. 
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Ilik Pulse Modulator Service--The tube supplies a 
111,modulation signal consisting of intermittent 

pulses ofdefinedshape, 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 

esignal). 

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 

eratings 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.1 and grid-No.2 input protection. 

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

laflow should be considered if the theoretical 
Imp 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 gr ade to observe the maximum circuit values for 
grid-No.1 and grid-No.2 impedance. For infor-
mationon voltage regulator circuits, see Refs. 

13,14, and 15. 
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RCA Transmitting Tube 

Operating Considerations 

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

a Made by the Tempil Corp., 132W. 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: Beryllia dust and fumes are highly 
toxic to mucous membranes and may cause 
serious ulcers when imbedded under the skin. 
See References 7, 8, and 9. 

REFERENCES 

Copiesforreferences I, 3, 4, and 6 may be ob-

tained by writing to Commercial Engineering, Radio 
Corporation of America, Harrison, New Jersey. 

1. Techniques for Measuring Electron-Tube Bulb 
Temperatures, RCA Application Note, AN-200. 

2. Design Manual of Natural Methods of Cooling 

Electronic Equipment, Department of the Navy, 
Bureau of Ships, Nayships 900, 192. 

3. Blower Requirements for RCA Forced-Air-Cooled 
Tubes, RCA Application Note, AN- 161. 

4. Application Guide for RCA Super-Power Tubes, 
10E-279A. 

5. Design Manual of Methods of Liquid Cooling 

Electronic Equipment, Department of the Navy, 
Bureau of Ships, Nayships 900, 195. 

6. J. W. Gaylord, "The Conduction Cooling of 
Power Tubes in Vehicular Communication Equip-

ment," IEEE Transactions on Vehicular Com-

munications, September, 1963. Cont'd 
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RCA Transmitting Tube 

Operating Considerations 
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7. D. W. White, Jr. and J. E. Burke, "The Metal 

Beryllium" (book), published by the American 
Society for Metals, Cleveland, Ohio. 

8. Donald P. O'Neil, "Toxic Materials Machined 
Safely," American Machinist, June 4. 1955. 

9. Sidney Laskin, Robert A. N. Turner, and Herbert 

E. Stokinger, "Analysis of Dust and Fume 
Hazards in a Beryllium Plant," U.S. Atomic 

Energy Commission, MDDC-1355. 

10. F. E. Terman, "Radio Engineers' Handbook," 
pages 498 to 503 of 1943 edition. Published 
by McGraw-Hill Pub. Co., Inc. 

11. EE Staff ofMIT, "APp/ied Electronics,"page619. 

12. Predicted Cathode Capability, RCA Power Tube 
Engineering Note, IEN-1. 

13. F. V. Hunt, & R. W. Hickman, Review of Scien-
tific Instruments, "On Electronic Voltage 
Stabilizers," January, 1939. 

14. F. E. Terman, "Radio Engineers' Handbook," 
pages 614 and 615 of 1943 edition. Published 
by McGraw-Hill Pub. Co., Inc. 

15. Cruft Electronics Staff, "Electronic Circuits 
and Tubes," page 575. Published by McGraw-Hill 
Pub. Co., Inc. 
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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 specsfied 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 irforma— 
tion given in the following tabulation. 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUMRATEOPLATEVOLTAGE&PLATEINPUT 

TUBE 
TYPE 

OPERATING 
FREQUENCY 

Mc 

TELEPHONY TELEGRAPHY 

Class 13, 
Class C Grid 

Class C Class C 
or Suppressor Suppressor Modulated Unmodulated 
Modulated 

8021 300 100 — 100 

207 Same as for Type 892 

211 15 100 100 100 
30 88 80 ao 
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 eo 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-Rectify'ng Oscillator or Amplifier Service, and in 

Amplifier cr Oscillator Service with Separate, Rectified, 

unflite-ed, Single- Phase, Full-Wave Plate Supply, the 813 

has the same maximum permissible percentages as tbose shown 

for Class C Telegraphy. 

0 TRANS. RATINGS RADIO CORPORATION OF AMERICA vs. FREQ. 1 
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Transmitting Tube Ratings 

vs Operating Frequency 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAX I MUM RATED PLATE VOLTAGE d PLATE INPUT 

OPERATING TELEPHONY TELEGRAPHY 
TUBE 
TYPE 

FREQUENCY 
Mc 

CI ass B, 
Class C Grid 
or Suppressor 

Modul ated 

C Class te- 
Pla 

Modulated 

CI ass C 
Unmodul at ed 

KT 30 100 100 100 
50 90 80 80 
75 85 64 64 

815 125 100 100 100 
175 85 80 80 
200 75 70 70 

828 30 100 100 100 
50 90 80 80 
75 80 65 65 

830-8 15 100 100 100 
30 87 77 77 
60 74 54 54 

832-A 200 - 100 100 
250 - 89 89 

834 100 100 100 100 
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 

838 30 100 100 100 
60 85 75 75 

120 70 50 50 

860 Same as for Type 838 

880 Voltage Input 
25 100 100 100 100 
50 80 94 72 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. Input 
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. J. 



Transmitting Tube Ratings 

vs Operating Frequency 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUMIRATEOPLATE VOLTAGE& PLATE INPUT 

OPERATING TELEPHONY rELE,,4PHY 
TUBE 
TYPE 

FREQUENCY 
Mc 

Class B, 
Class C Grid Class C 

Claes C 
or Suppressor Suppressor 

Modulated Unmodulated 
Modulated 

891 1.6 - - 100 
7.5 _ 75 
20 - - 50 

891-R 1.6 - 100 
7.5 _ _ 75 
20 - - 50 

892 1.6 100 100 100 
7.5 85 85 75 
20 76 75 50 

892-R 1.6 100 100 100 
7.5 85 75 75 
20 76 50 50 

1613 45 - 100 LOO 
60 - 90 90 
90 - 85 85 

1614 80 - 100 100 
120 _ 75 75 

1619 45 100 100 100 
60 93 90 90 
90 85 77 77 

1624 60 100 100 100 
80 90 80 80 
125 75 55 55 

1625 Same as for Tepe 807 

1626 30 100 
60 - 96 
90 - 93 

5713 220. - - 100 
5763 Volt. Input Volt. Input 

50 - 100 100 100 100 
175 - 100 80 100 80 

5771 Volt. Input 
1.6 100 100 120 112.5 
25 100 100 100 
50 75 75 75 

5786 160 - 100 100 
6417 Same as for Type 5763 
8005 60 100 100 100 

80 90 75 75 
100 83 60 60 

TRAYS. RATINGS 
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CIRCUITS FOR HOT- CATHODE MERCURY-
VAPOR & GAS RECTIFIER TUBES 0 Numerical Relationships Among Electrical Quantities 

E Irun,... bec. v..ltage ( VMS) Iav = Averhge CC Output Current 

Ea, = Average DC Output Voltage Ip = Average Anode Current 

Epp, a Peak Inverse Anode Voltage 1p = Anodt .: urrLrit (VMS) 

E. = Peak DC Output Voltage up. = beak Anode Current 

Er = Major Ripple Voltage ( Pets) Pal = Line volt- Amperes 

k f = Supply Frequency Pap = Tracs. Pri. volt-Amperes 

Major Ripple Freduency Pap = Trah-.. Sec. volt-Amperes 

Ppr = DC Power (Eav x las.) 

Note: Conditions assumed involve sine- wave supply; zero 

voltage drop in tubes; no losses in transformer and cir-

rut t; no back emf t.. I le load c ircut t; and no phone- taco. 

RATIO Fig. I Fig. 2 Fiq. 3 Fig. 11 Fig.Sa Flg.6 Fig..] Fig.8 

Voltage %aloe 

E/Eas, 2.22 1:11 1.11 0.854 0.854 0.427 0.795 0.74 

E,mi /E 1.41 2.83 1.41 2.45 2.45 2.45 2.83 2.83 

Ebmi/Ear 3.14 3.14 1.57 2.09 2.09 1.05 2.22 2.09 

En/Eav 3.14 1.57 1.57 1.21 1.05 1.05 1.11 1.05 

Er/Eav 1.11 0.472 0.472 0.177 0.04 0.04 0.106 0.04 

Frequency Rat 1 o 

'erif I 2 2 3 6 6 4 6 

Current Ratios 

I p/ lav 1.57 0.785 0. 7eb 0.57e 0.9 0.578 0.5 0.dœ 

Ibil av I 0.5 0.5 0.33 0 167 0.33 0.3 0.167 

Resist ive Load 

Ipmn av 3.14 1.57 1.57 1.21 0.52 1.05 1.11 1.05 

ipm/I O 3.14 3.14 3.14 3.63 3. 14 3.14 4.5 6.3 

Inductive Load. 

loennav -  I I 1 0.5 1 1 1 

Power Ratios 

Reststive Load 

Pas/Pdc 3.49 1.74 1.24 

Pap/Pdc 

Pal /Pdc 

rnauctive Loads 

2.69 1.20 1.24 -- -- -- -- --

Pas/Pdc -- 1.57 1.11 1.71 L48 1.05 1.57 1.81 

P.d /P p ac 
-- I. .1: , 1. ‘ 1 1.05 .05 1 1,11 1 . 29 

Pal /Pdc 
-- 1.11 1.11 1.;¡ 1.05 1.05 1.11 1.05 

' Bleeder current of 2% all- load current wit provide exciting current 
for balance coil ano thus avoid poor regulation at light loading. 

C The use of d large fdter-input choke is assumed. 

FEB. 1, 1952 TUK DUARTMEN1 H9 d GAS 1•ECT. 
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CIRCUITS FOR HOT- CATHODE MERCURY-
VAPOR & GAS RECTIFIER TUBES 

FIG. I HALF-WAVE SINGLE-PHASE 

FIG 3 SERIES SINGLE-PHASE FIG 4 HALF-WAVE THREE-PHASE 

3- CesASE 
Supply 

 e 

FIG 2 FULL-WAVE SINGLE-PHASE 

FIG 5 PARALLEL THREE-PHASE (QUADRATURE OPERATION) 

• 

92CL 7073A e 
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2K26 
KLYSTRON 

SINGLE-RESONATOR, REFLEX TYPE 

Frequency: 6250 to 706C Mc. 

GENERAL DATA  
Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ± 0.5 . . . . ac or dc volts 
Current  0.44   amp 

Frequency Rarge. . 6250 to 7060   Mc 

Mechanical: 

Mounting Pos:tion  Any 
Dimensions, Terminal Connections, 

and Mechanical Tuning Mechanism. . See Outline Drawing 
Resonant Cav;ty  Integral Part of Tube 
Envelope   Metal 
Cap  Miniature with Wafer 
Base 

Pin 1 - Shell, 
Resonator 

Pin 2- Heater 

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

BOTTOM VIEW 

Pi n 7 - Heater 
Pin 8- Cathode 

Cap - Reflector 
Terminal 

NOTE: COAXIAL OUTPUT LINE PASSES THROUGH 

VACANT PIN POSITION No.4 

CA OSCILLATOR- Class C  

Maximum Ratings, Ab>olute Values: 

DC RESONATOR VOLTAGE   330 max. volts 
DC REFLECTOR VOLTAGE: 

Positive 4alue   0 max. volts 
Negative \ialue   350 max. volts 

DC RESONATOR CUREN  35 max. ma 
PEAK HEATER-CAT4ODE VOLTAGE. 

Heater negative w,th respect to cathode. 50 max. volts 
Heater positive with respect to cathode. 50 max. volts 

AMBIENT TEMPERATURE OF SHELL.   110 mix. Oc 

TEMPERATURE OF COAXIAL OUTPUT LINE . . 90 max. PC 

Typical Operation ° at 6660 Mc in Noce "A" 
with 3/4" x I-1/2" Wave Guide 

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

(continued on next page) 

13.* : See next page. 

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

Half—Power Electronic—Tuning 
Frequency Change'   

Power Output   
55 
120 

Adjusted for maximum power output at the given operating frequency. 

M Change in frequency between the two half—power points when the reflector 

voltage is varied above and below the point of maximum power output 
corresponding to the given frequency. 

O The  
the tcY?:eillnEr=i1Muipli=1 Ilowiel ecegllOVngraggete through 

MC 
mw 

INSTALLATION NOTES 

A socket for the 2K26 may be obtained by removing the 

clip from the No.4 pin position of an octal socket and 

drilling the No.4 opening large enough to admit the co-
axial line and the surrounding coupling unit. To guard 

against excessive strain on the coaxial output line, the 

tube must be securely fastened by a clamp on the base of 
the socket mounting. Bumping or continued pressure on 

the output line will seriously damage the tube. The 

proper area for clamping on the shoulder of the header 

skirt is shown on the Outline Drawing. 

NOV. 15, 1948 WEŒCIEPARTINENT TENTATIVE DATA 1 
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2K26 
KLYSTRON 

OPERATING NOTES 

All tabulated data and curve information shown for the 

2K26 were taken with the specified coupling unit and 

wave guide. It is important that this coupling unit 

or its electrical equivalent be used to insure tube in— 

terchangeabilityamd satisfactory tuning character:stics. 

In addition, the standing—wave ratio of the coupler 

should not exceed 0.8 db. ( 1.1 voltage— standing—wave 
ratio). 

In most applications the cathode of the 2K26 is operated 

at a'negative potential with respect to ground so that 

the tube shell, which is Integral with the resonator, is 

at ground potential. In those applications which do not 

operate with the shell at ground potential, it is essen— 

tial that the 2K26 be surrounded by a grounded shield 

and tuned with an insulated tool, in order to protect 

the user ' rom contact with high voltage. The shielc de— 
sign should permit adequate ventilation to assure that 

ambient temperature, as measured with a thermometer in— 
serted between the metal tube shell and the shield, will 

be lessthanthe maximum rated value. Ambient temperature 

changes will cause the resonator ta expand or contract, 

producinga change in frequency. For best frequency sta— 

bility, the 2K26 should be operated at nearly constant 
ambient temperature and with a well- regulated power sup— 

ply. 

Shielding of the reflector and resonator voltage leads 

as close to the tube as possible is essential to avoid 

modulation of the tube output by aey external voltages. 
In addit ;on, 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 witn re— 
spect to the cathode. 

Tuning of the 2(26 is accomplished by mechanical and 
electron.c means. The mechanical tuning system is de— 

signed to permit approximate adjustment of frequeocy, but 
is not recommended for use where continual or frequent 
adjustment of frequency is requireC. Approximately five 

full turns of the-frequency—adjustment screw are suffi— 

cient to tune the tube over its rated frequency range. 

The electronic tuning range is ;dependent upon reflector 

voltage, the type of load and the kind of coupling to the 
load. 

Voltage modes are regions within the total range of re— 

flector voltage in which oscillations will occur. The 

typical operating conditions and curves shown tor type 
2K26 apply to mode " A", the only mode recommended for 
this tube. 

NOV. 15, 1948 TUBEC*PARTMENT TENTATIVE DATA 2 
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2K26 

KLYSTRON 
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2 K 2 6 

KLYSTRON 

AREA FREE 
FOR 

CLAMPING 

ke i /32". 

70° 700 
MAX. MAX. 

70° 700 
MAX. MAX. Ne 5-40 

THREADS 

AREA FREE 
FOR CLAMPING 

TOP VIEW  

FREQUENCY 
ADJUSTMENT 

SCREW 

.II6"MAx. 

1/6; 

25 , " 
,32 

t 1/6; 
I/2 ve.; 

UOTE I: THE INNER AND OUTER CONDUCTORS OF THE COAXIAL 

OUTPUT LINE ARE CONCENTRIC WITHIN 0.010". 

NOTE 2: BASE-PIN AND COAXIAL-OUTPUT- LINE POSI - IONS 
ARE HELD TO TOLERANCES SUCH THAT PINS AND OuTpuT 

LINEWILL FIT FLAT-PLATEGAUGEHAV1NG la/ THICKNESS 

OF I-7/32., Ib1 4 HOLEWITH DIAMETER OF0.1030" 

0.0005" FROM TOP SURFACE OF GAUGE TO A DEPTH OF 
0.25" AND THEN WITH DIAMETER INCREASED BY APPROXI-

MATELY 1/64" FOR REMAINING DEPTH OF HOLE, SO 

LOCATEDON A 0.6870" ± 0.0005" DIAMETER CIRCLE THAT 

THE DISTANCE ALONG THE CHORD BETWEEN ANY TWO 

ADJACENT HOLE CENTERS 150.2630" ± 0.0005", ICI ONE 

HOLE WITH DIAMETER OF 0.1600" ± 0.0005" TO DEPTH 

OF 1-7/32" WHOSE CENTER IS LOCATEDOWTHE SPEC IFIIED 
PIN CIRCLE A DISTANCE DETERMINED BY LAYING OFF ON 

THE TOP SURFACE OF THE GAUGE COUNTERCLOCKWISE FROM 

THE LAST OF THE FOUR HOLES TWO CONSECUTIVE CHORDS 
EACH 0.2630" ± 0.0005", ANO Id) A CENTER HOLE WITH 

A MINIMUM DIAMETEROF 0.400" TO CLEAR THE BASE PLUG 

AND KEY. PIN AND OUTPUT- LINE FIT IN GAUGE SHALL 

BE SUCH THAT GAUGE TOGETHER WITH SUPPLEMENTARY 

WEIGHT TOTALING 2 LBS. WILL NOT BE LIFTED WHEN 

PINS AND COAXIAL OUTPUT LINE ARE WITHDRAWN. 

NOTE 3: SMALL-WAFER OCTAL 4- PIN BASE WITH PIN no.4 

REPLACED BY COAXIAL OUTPUT LIRE. 

MOTE 4: MINIMUM WIDTH OF SHOULDER IS 0.045". 

NOV. 15, 1948 TUBE DEPARTMENT 
SAcie, CORPOEATION OE AMEEICA. NA1111500. NEW »Sty 

CE-8986VB 



2K26 

KLYSTRON 

COUPLING ARRANGEMENT 

RCA- 2I26 Coupled to a 3/4"z 1-1/2" Wave Guide 
Through a Coastal Transducer Coupling 

Circuit 

MOUNTING 
CLAMP 

NOV. 15, 1948 TUBE DEPARTMENT 
.0,0 CO.ORATION OF ...ERICA, MORISON. NEW JERSEY 

CE- 7008V A 



2K26 

KLYSTRON 

COUPLING ARRANGEMENT (Cont .c1) 

o 

0.125 .01A-el !...8-

0.040"DIA 

0. 33.3_—.1 

SECTION A—A' 

COUPLING 
UNIT 

WAVE 
GUIDE 

92CM-7006 

NOV. 15, 1948 TUSE DEPARTMENT 
IA010 CORPORATION OF MIttICA, 11.011110.4, NEW !HWY 

CE-7008VB 



OPERATION CHARACTERI T 

TYPE 
-OPERATING 
RESONATOR 

-WAVE 

2K26 

GUIDE: 3/4 "X 

MODE:''' 
VOLTS 

I I,.i. 
=300 

Le• 

*Wet. 

e cAS 

*** 

....1 g:t0..• •'T"' 

%S-
-r" 

-e 

osge-i-e pLk - - 
- 

- .. 

2K 2 6 

KLYSTRON 

ri 2 
0 HO 
CC uj 

,11 60 
o 

Dui 6 

9,3 

e.0  0 
_J 
< 20 

O 

OPERATION CHARACTERISTIC 
TYPE 2K26 

- OPERATING MODE 
RESONATOR VOLTS = 300 
REFLECTOR V0LTSINIT IALLy 
ADJUSTED FOR OPTIMUM POWER OUTPUT 
AND THEN VARIED TO OBTAIN HALF - 

- POWER POINTS 
WAVE GUIDE , 3/4 ' X I I/2'' 

o  

O 
6200 6400 6600 6800 7000 7200 

FREQUENCY-Mc 
92CM-70027 

F- -250 

O 

5 

o 
620 6400 6600 600 7000 7200 

FREQUENCY-Mc 
92CM-70041 

NOV. 15, 1948 TUBE DEPARTMENT CE-7002T-7004T 
RADIO CORPORMION ø NORICA, HARRISON. NEW !ERSE? 



2 K 2 6 

KLYSTRON 

NOV. 15, 1948 
TUBE DEPARTMENT 

TYPE 2K26 
OPERATING MODE:niC 
RESONATOR VOLTS= 300 
REFLECTOR VOLTS: ADJUSTED 

FOR OPTIMUM POWER OUTPUT 
WAVE GUIDE: 3/4" X I 

1AO0 CO.ORATION OF .ERICA. NOMISON NEW It t5tY 
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3825 

HALF-WAVE GAS RECTIFIER 
HOT-CATHODE TYPL 

Filament* Coated 
Voltage 2.5 a -c volts 
Current 5.0 amp. 

Tube Voltage Drop lApprox.1 10 volts 
Overall Length 5-7/8" t 7/16" 
Seated Height 5-1/4» t 7/16" 
Maximum Diameter 2-1/16" 
Bulb T-16 
Cap Medium 
Base • Medium 4-Pin, Bayonet 
Pin 1- Filament z Pin 4- Filament, 
Pin 2 - No_Connectiqp Cathode Shield 
Pin 3-No Cornection Cap - Anode 

RCA Socket 1 4 Stock No.9919 
Mounting Position Any 

BOTTCM VIEW I4PI 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS 

Peak Inverse Anode Voltage. 4500 max. volts 
Peak Anode Current 2 max. amp. 
Average Anode Current ** 0.5 max. amp. 
Surge Anode Current for max. of 0.1 sec. 20 max. amp. 
Ambient Temperature Range -75 to +90 °C 

e Filament voltage must be applied at least )0 Seconds before application 
of anode voltage. 

e These ratings apply to the 3825 when it is operated from a power supply 
having a frequency up to 500 cycles per second. If a contemplated ap-
plication involves sigh supply frequencies, please write, statingthe 
proposed operating frequency, to the attention of the Commerical En-
gineering Department, Harrison, N.J., as to the required reduction in 
ratings. 

"' For an averaging period.of 30 seconds. 

If the plate return of each tube is not connected to the center-tap of the 
filament-supply winding, the return should be made to that s;de of the 
filament to which the cathode shield is connected. 

For rectifier circuits; refer to Type 872-A/872. 

The table be'ow classifies suitable rectif.er circuits for the ) 125 and 
shows their &ate maximum input and maximum output operating conditions for 
a peak inverse voltage of 4000 volts. The values are based on a sine-wave 
input and the use of a ›uitable choke precedirs any condenser in the filter 
circuit. 

CIRCUIT 
MAXIMUM A-C 
INPUT VOLTSO 

(RMS) 

APPROX. D-C 
OUTPUT VOLTS 
TO FILTER 

MAX. EI-C 
OUTPUT CURRENT 

amperes 

SINGLE-PHASE FULL-WAVE 
(2 tubes) Fig. 1 

1400 
per tube 1270 1.0 

SINGLE-PHASE FULL-WAVE 
(4 tubes) Fig. 2 

2800 
total 2540 1.0 

THREE-PHASE HALF-WAVE 
Fig. 3 

16)0 
per leg 

1910 1.5 

THREE-PHASE DOUBLE-4 
PARALLEL Fig. 4 

1630 
per leg 1910 3.0 

THREE-PNAS FULL-WAVE 
Fi g. 5 

1630 
per leg 3820 1 . 5 

0 For maximm peak inverse voltage of 4000 volts. m- Indicates a change. 
...." . ...._ 

TENTATI V RCA VICTOR DIVISION 
CORPOUTION Of MUSK& HAMMON. NM /UM 



II 

3825 

HALF-WAVE GAS RECTIFIER 
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3B28 

HALF-WAVE GAS RECTIFIER 
poT-c4TwE TYPE 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage   2.5 t 5%   ac volts 

amp Current at 2.5 volts. . 5 
Minimum Heating Time Befur 

Anode Voltage is Applied . . 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.C1-51 
Base. . . Medium-Shell Small 4-Pin, Bayonet ( JETEC No.A4-4) 

Basing Designation for BOTTOM VIEW  4P1 

Pin 1 - Filament 

Pin 2 - No 
Connection 

Pin 3 - No 
Connection 

HALF-WAVE RECTIFIER 

Pin 4 - Filament, 
Cathode 

Snield 

Cap - Anode 

Maximum Ratings, Aosolute values: 

Rat:ng r Rating 1.1 

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

Peak  2 max. 1 ma.À. amp 
Average 0.5 max. C.25 max. amp 
Fault, for duration 

of 0.1 second max.. . . 20 max. 20 max. amp 
FREQUENCY CF POWER SUPPLY . . 500 max. 150 max. cps 
AMBIENT TEMPERATURE . . . . . -75 to +90 -75 to +96i PC 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nan. Max. 

Filament Current. . . . 1 - 5.40 arlç 

Critical Anode ,ffiltage. 2 - SO volts 
Peak Anode Voltage Drop 3 _ 14 volts 

Note 1, with 1.5 volts res on filament. 

Note 2: with 2.38 volts res on filament. 

• 
Averaged over any period or 30 seconds maximum. 
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3B28 

HALF-WAVE GAS RECTIFIER 

NOSE. 3: With 2.5 volts rims on filament, peak anode current of 2 amperes 
pros ided by half -cycle pulse from a 60-cps sine wave and re-
currin9 approximately once a second. Tube drop is measured by 
an oscilloscope connected between anode and center tap of f ila-
ment transformer. 

OPERATING NOTES 

The filament-supply voltage for the 31328 may be either in 

phase or out of phase with the anode voltage. With out-of 

phase excitation ( quadrature operation), improved utili-

zation of the cathode is possible. Although the 3628 

carries nohigher anode-current rating for quadrature oper-

ation than for in-phase operation, quadrature operation 

is conducive to appreciably longer tube life. For optimum 

results, the filament and anode voltages should be 90° 

out of phase. In practical applications however, nearly, 

full realization of the advantages of this type of exci-

tation is possible even when the phase difference between 
the filament and anode supply voltages ranges from the 

optimum value by as much as t 30° . lnpolyphase operation 
where the anode voltage shifts from one phase to another 

during the current- conduction period, quadrature oper-

ation is obtained when the filament voltage passes through 

zero at the center of the current-cnnductio, period. 

MEDIUM CAP 
JETEC Nit c1-5 

T 16 BULB 5 25-
5 53' 

MEDIUM- SHELL 
SMALL 4- PM 
BAYONET BASE 
JETEC Na A4-10 

SAP"-
6 15" 

92CM-7642 
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3828 
HALF-WAVE GAS RECTIFIER 

For Circuit Figures, see Front of this Section 

CIRCUIT 

MAX. 

TRANS. 

SEC. 

VOLTS 

(RMS) 

E 

APPROX. 

DC 
OUTPUT 

VOLTS 
TO FILTER 

Eau 

MAX. 

DC 

OUTPUT 

AMPERES 

Iasi 

MAX. 

DC 

OUTPUT 

KW 

TO FILTER 

'dc 

Fig.l 

Nalf-Mave 7000A 32C0 0.25 0.8 
Single- Phase MCC. 16C0 0.5 0.8 

,-Phare Operat ,o^ 

FIg.2 

Full-Rave 3500A 3230 0.5 1.6 
Single-Phase 1700A 1600 1.0 L6 

In-Phase Operation 

FIg.3 

Series '000A 6403 0.5 3.2 
Single-Ph... 3500A 3203 1.0 3.2 

In-Phase Operation 

Fig.4 
Half-Wave 4-300A 4d00 0.75 3.6 
Three-Phase 2000. 2400 1.5 3.6 

1-Phase  Operation 

Fig.5 
Parallel 4ocoà 40 1.5 7.2 

Three-Phase .2000) 2d0D 3.0 7.2 
Qdadrature Operation 

Fig.S 

Series 4poo& 9600 0.75 7.2 
Three-Phase raoo• adoo 1.5 7.2 

QUedrature Operation 

Rests- Induc- Rests- Induc-
Flg.7 ttve true ttve ttve 

Ralf-Save Load Load Load Load 
Four-Phase 

, 
Quadrature Operation 

3500• 4500 0.9 LO 4.0 4.5 

I 700. 2.250 1.8 2.0 4.0 4.5 

Rests- Induc- Rests- Induc-
Fig.8 ewe tive ttve titre 

Half -Wave Load Load Load Load 
Six- Phase 

3500A 4d1:0 0.95 1.0 4.5 4.8 
0tradrature Operation 

1700. 2400 1.9 2.0 4.5 4.8 

• For maxim,. peak inverse anode voltage of 1000 volts. 

. For maximum peak inverse anode vol toge of 5000 volts. 
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4-65A 
BEAM POWER TUBE 

Useful at maximum ratings with natural cooling 
at frequencies up to 50 Mc; at maximum rat-
ings with forced-air cooling from 50 to 150 MC; 
and with reduced ratings at higher frequencies 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage   6 t 5% . . . ac or dc volts 
Current 3  5 

Transconductaice,for plate volts = 
500, grid-No.2 volts = 250, 
and plate ma. = 125   4000 pmhos 

Mu-Factor. Grid No.2 to Grid No.1 .   5 
Direct Interelectrode Capacitances:c, 
Grid No.1 to plate  0.12 max. µµf 
Grid No.1 to filament 

and grid No.2   a 
Plate to filament and 

grid No.2   2.1 wif 

Mechanical: 

Operating Position  Vertical, base down or up 
Maximum Overall Length  4-3/8" 
Seated Length   3-11/16" t 3/16" 
Maximum Diameter  2-3/8" 
Weight ( Approx  )  3 oz 
Cap  Skirted Small ( JETEC No.C1-22) 
Heat-Radiating Plate Connector . . Eimac HR-6, or equivalent 
Socket  Johnson No.122-101, cr equivalent 
Base  Special-Button Septar 5 Pin 

BOTTOM VIEW 

Pin 1- Filament 

Pin 2- Grid No.2 

Pin 4- Grid No.1 

amp 

Pin 6- G- id No.2 

Pin 7 - Fi lament 

Cap- Plate 

Bulb and Seal Temperatures: 
Continuous Service   225 max. °C 
Adequate ventilation around the tube must be provided 

to prevent the temperature ot the bulb and seals from 

exceeding the specified maximum value. 

°: see next page. —Indicates a change. 
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€1 
4-65A 

BEAM POWER TUBE 

Intermittent Service ("On" Period does 
not exceed 5 minutes and is followed 
by "off" period of the same or 

greater duration)   250 max. °C 
When ambient temperature does not exceed 30° C and the 

operating frequency is below 50 Mc, it will not usually 

be necessary to provided forced-air cooling of the bulb 
and seals to prevent exceeding the specified maximum 

temperature value provided a heat- radiating plate con-

nector is used and adequate ventilation Is provided. 

AF POWER AMPLIFIER & MODULATOR -- Class AB 1. 

Maximum CCS e Ratings, Absolute Values: 

DC PLATE VOLTAGE   3000 max. volts 
DC GRID—No.2 ( SCREEN—GRID) VOLTAGE . 600 max. volts 
MAX.—SIGNAL DC PLATE CURRENT.'   150 max. ma 
MAX.—SIGNAL GRID—No.2 INPUT' .  10 max. watts 
PLATE DISSIPATION .*  65 max. watts 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage   1000 1500 1750 volts 
DC Grid—No.2 Voltage.. . . .   500 500 500 volts 
DC Grid—No.1 ( Control—Grid) 
VoltageA   —85 —90 —90 volts 

Peak AF Grid—No.1—to— 
Grid—No.1 Voltage  170 180 180 volts 

Zero—Signal DC Plate Current   60 60 60 ma 
Max.—Signal DC Plate Current   170 180 170 ma 
Zero—Signal DC Grid—No.2 
Current  0 0 0 ma 

Max.—Signal DC Grid—No.2 
Current  30 20 23 ma 

Effective Load Resistance 
(Plate to plate)   9000 15000 20000 ohms 

Max.—Signal Driving Power 
(Approx  )   0 0 0 watts 

Max.—Signal Power Output 
(Approx  )   80 145 175 watts 

Maximum Circuit Values: 

Effective Grid-No.1-Circuit Resistance . . 0.25 max. megohm 

AF POWER AMPLIFIER & MODULATOR -- Class tai2 f 

Maximum Gee Ratings, Absolute Values: 

DC PLA—E VOLTAGE . . . . . . ..... 
DC GRID—No.2 ( SCREEN—GRID) VOLTAGE . . 

see next page. 

3000 max. volts 
600 max. volts 

-.Indicates a change. 
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4-65A 

BEAM POWER TUBE 

MAX.-SIGNAL OC PLATE CURRENT.'  
MAX.-SIGNAL DC GRID-No.2 INPUT'  
PLATE DISSIPe100 .   

Typical Operation: 

150 max. ma 
10 max. watts 
65 max. watts 

Values are for 2 tubes 

DC Plate Voltage  600 1000 1500 1800 volts 
DC Grid-No.2 Voltage  250 250 250 250 volts 
DC Grid-No.1 ( Control-Grid) 
Voltage:AA 
From fixed supply of. . . . -40 -40 -45 -50 volts 

Peak AF Grio-No.1-t.-
Grid-No.1 Voltage   240 210 200 180 volts 

Zero-Signal DC Plate Current  60 60 60 50 ma 
Max.-Signal DC Plate Current  300 300 250 220 ma 
Zero-Signal DC Grid-No.2 

Current   0 0 0 0 ma 
Max.-Signal DC Grid-No.2 

Current   80 60 40 30 ma 
Effective Load Resistance 

(Plate to plate)  3600 6800 14000 20000 ohms 
Max.-Signal Average Driving 

Power ( Approx.) 3  7 3 1.9 1.3 watts 
Max.-Signal Peak Driving 

Power ( Approx.)  § 7  4 6 3.8 2.6 watts 
Max.-Signal Power Cutput 

(Approx.)   90 170 250 270 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tabe for use 
with amaximum modulation factorof 

aximum CCS . Ratings, Absolute Values: 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. 400 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE -500 max. volts 
DC PLATE CURRENT  120 max. ma 
GRID-No.1 INPUT   5 max. watts 
GRID-No.2 NPUT   10 max. watts 
PLATE DISSIPATION   45 max. watts 

ypical Operation: 

DC Plate Voltage  600 1000 1500 2000 2500 volts 
DC Grid-No.2 Voltage°.   250 250 250 250 250 volts 
DC Grid-No.1 Voltage° .   -120 -125 -125 -130 -135 volts 
Peak AF Grid-No.2 Voltage 

(For 100% modulation) . 250 250 250 250 250 volts 
Peak RFGrid-No.1 Voltage  215 220 220 225 2/5 volts 
DC Plate Current  120 120 120 120 110 ma 
DC Grid-Nc.2 Current. .   40 40 40 40 25 ma 

0, ,,e....B.a,t,AA,§,00.e: See next page. ... Indicates a chan e. 
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4-65A 

BEAM POWER TUBE 

DC Grid-No.1 Current 
(Approx.)   15 16 16 16 12 ma 

Driving Power ( Approx.)   3.2 3.5 3.5 3.6 2.6 watts 
Power Output ( Approx.).   45 90 140 195 230 watts 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy# 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum GCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   400 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE .   -500 max. volts 
DC PLATE CURRENT  150 max. ma 
GRID-No.1 INPUT   5 max. watts 
GRID-No.2 INPUT   10 max. watts 
PLATE DISSIPATION   65 max. watts 

Typical Operation: 

DC Plate Voltage  600 1000 1500 2000 3000 volts 
DC Grid-No.2 Voltage. .   250 250 250 250 250 volts 
DC Grid-No.1 Voltage. .   -75 -80 -85 -90 -100 volts 
Peak RFGrid-No.1Voltage  170 175 180 190 170 volts 
DC Plate Current  150 150 150 140 115 ma 
DC Grid-No.2 Current. .   40 40 40 40 22 ma 
DC Grid-No.1 Current 

(Approx.)   18 17 18 11 10 ma 
Driving Power ( Approx.)   3.1 3 3.2 2.1 1.7 watts 
Power Output ( Approx.).   45 95 165 215 280 watts 

LINEAR RF POWER AMPLIFIER -- Class AB, 
Single-Sideband Suppressed-Carrier Service 

Maximum CCS. Ratings, Absolute Values: 

up to 5o Nc 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   600 max. volts 
MAX.-SIGNAL OC PLATE CURRENT  150 max. ma 
GRID-No.2 INPUT   10 max. watts 
PLATE DISSIPATION   65 max. watts 

Typical Operation for " Single-Tone Modulation" and/or 
"Two-Tone Modulation": 

DC Plate Voltage. . . 1000 1500 2000 2500 3000 volts 
DC Grid-No.2 Voltage. 510 4B0 450 405 360 volts 
DI:Grid-No.1 (Control-

Grid) Voltageà. . . -110 -105 -100 -90 -85 volts 
Zero-Signal DC Plate 
Current   45 30 22 17 15 ma 

o.•.Nu afaoo e w. See next page. 
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4-65A 

BEAM POWER TUBE 

Effective RF Load 
Resistance  3240 7500 12600 19000 24900 ohms 

"Single—Tone Modulat:on": 6 
Max. —Signal Peak IF 

Grid—No.1 Voltage 110 105 1C0 90 85 volts 
Max. —Signa'. DC Plate 

Current   100 90 80 70 65 ma 
Max.—Signal DC Grid— 

No.2 Current. . . 17 13 21 8.5 6.5 ma 
Max.—Signal DC Grid— 

No.1 Current. . . 0 0 0 0 0 ma 
Max.—Signal Power 

Output  40 75 100 115 130 watts 
"Two—Tone Modulation":" 
Average DCIPlate 

Current   80 70 60 5C 45 ma 
Average DC Grid — 

No.2 Current. . . 6 4 3 2.5 1.5 ma 

c' without external snIeld. 

* subscript 1 indicates that grid-No.1 current does not flow during any 
part of the input cycle. 

e continuous Commercial Service. 

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

m Obtained from a source having good regulation. 

L Adjusted to give indicated value of zero-,ignal plate current. 

! subscript 2 indicates that grid-No.1 current flows during some part 
of the inp..t cycle. 

La Adjusted to give indicated value of zero-signal plate current. The 
• dc resistance of the bias source should not exceed 250 ohms. 

• The driver stage phould be capable of supplying the No.1 grids of the 
class AB, stage w,th the specified driving power at low distortion. 
The effeCtive res.stance per grid-No.1 circuit of the class 082 stage 
should be held at e low value. 

00 Modulation voltage for grid No.2 is obtained by supplying the dc 
grid-No.2 voltage from the modulated plate supply throagh a series 
dropping resistor or an af reactor, or from a separate winding on the 
modulation transformer. 

e The use of bias obtained partially fronla grid resistor Is recommended. 
4 

àé .Two-Tone operation refers to the simultaneous amplificat'on of the 
twoequal-amplituda, radio- frequency signals resulting from modulation 
of a single-sidebend, suppressed-carrier transmitter ty two audio-
frequency signals of equal amplitude. The data shown for . Two-Tone. 
modulation refer to the case in which the peak amplitude of the 
resultant rf grid signal is equal to .( Max.- signal) Peak RF Grid-No.1 
Voltage. as specified under . Single-Tone. modulation. 

Ney-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 1151 of thy carrier 
conditions, when the .4-65A is used in the final amplifier or a pre-
ceeding stage of a transmitter designed for break-in ',aeration or 
oscillator keying, a small amount of fixed bias must be used to main-
tain the plate dissipation within the rated value. With 2000 volts 
on the plate, and 250 volts on grid 80.2, a fixed bias of at least 
-40 volts should be used. 

.Single-Tone. operetion refers to that class of amplifier service in 
which thegrid-No.1 input consists of a monofrequency rf sigmal having 
constant amplitude. This signal is produced in a single-slceband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 
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4-65A 

BEAM POWER TUBE 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 50 Mc 

MAXIMUM-PERMISSIBLE PERCENTAGE OF 
MAXIMUM-RATED PLATE VOLTAGE OR 

PLATE INPUT: 

Class C plate-modulated telephony 

Class C telegraphy 

100 

100 

% 

% 

SPECIAL-
BUTTON SEPTAR 1___ 

5-PIN BASE 

L_ 

I" 
Is-- 21, DIA. MAX. SKIRTED 

SMALL CAP 
JETEC NtCI-22 

37, 

I 

42 " 
MAX. 
8 

2 MAX.  

92CS-7156RI DIA. 
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4-65A 

TYPICAL CHARACTERISTICS \ 6e 
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4-65A 

TYPICAL CHARACTERISTICS 
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Ef= 6 VOLTS 
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4-400A 

Beam Power Tube 

FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

=ilament, 7horiated Tungsten: 
Voltage ( AC or DC>  5 ± 5% volts 
Current at 5 v01 5   14.5 amp 

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

Mu-Factor, Grid No.2 to Grid No.1 . 5.1 
Direct Interelectrooe Capacitances 

(Approx.): 
Grid No.1 to p)at.,  0.12 mmf 
Grid No.1 to filanent, grid No.2, 

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

and base she!  4.6 pf 

Mechanical: 

Operating Position  Vertical, base down.. 
Maximum Overall Length  6-3/8" 
Seated Length   5-3/8" t 1/4" 
Maximum Diameter  3-9/16" 
Weight ( Approx  )  9 oz 
Cap Skirted SmaU (JEDEC 4o.C1-22) 
Bases   Special Metal-Shell Giant 5-Pin 

Basing Designation for BOTTOM VIEW  5BK 

Pin 1- Filament 

Pin 2- Grid No.2 

Pin 3- Grid No.. 

Pin 4- Grid No.2 

Pin 5- Filament 

Cap- Plate 

Thermal: 

Forced-Air Cooling: 
Upward through base toward bulb: 
Base—cooling air flow from a tmall fan or centrifugal 

blower should be applied simultaneously with filament 

power. In continuous service 15 cfm at a static pressure 

of 0.4 inch cf water are required thrcugh the base when 

the 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 
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4-400A 

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 CURRENTe   
GRID-No.2 INPUTe  
GRID-No.1 (CONTROL-GRID) INPUTe . . .   
PLATE DISSIPATIONe  

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 per tube for use 
with a maxtmum modulation factor of 

Maximum CCSb Ratings, Absolute—Maximum Values: 

At frequencies uptollo Mc 

DC PLATE VOLTAGE  3200 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. volts 
DC PLATE CURRENT  275 max. ma 
GRID-No.2 INPUT   35 max. watts 
GRID-No.1 INPUT   10 max. watts 
PLATE DISSIPATION   270 max. watts 

RF POWER AMPLIFIER & OSCILLATOR-- Class C Telegraphyd 
and 

RF POWER AMPLIFIER-- Class C FM Telephony 

Maximum CCSb Ratings, Absolute—Maximum Values: 

At frequencies uP to izo Mc 

DC PLATE VOLTAGE 
DC GRID-No.2 VOLTAGE 
DC GRID-No.1 VOLTAGE 
DC PLATE CURRENT  
GRID-No.2 INPUT   
GRID-No.1 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 be grounded by means of suitable spring fingers. 

Continuous Commercial Service. 

C Averaged over any audio— frequency cycle of sine—cose Form. 

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

—.Indicates a change. 

RADIO CORPORATION OF AMERICA 
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4-1000A 

BEAM POWER AMPLIFIER 
FORCED—AIR COOLED 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage 7  5 t 5% . ac or dc volts 
Current   21   amp 

Mu-Factor, Grid No.2 to 
Grid No.1   7 

Transconductance for plate 
volts• 2500, grid—wo.2 volts 
• 500, and plate na. • 300 . 10000   )4/ThOS 

Direct Interelectrode Capacitances: 
Grid No.1 to Plate. 0.24   mmf 
Input   27.2   me 
Output   7.6   me 

Mechanical: 

Mounting Position 
Overall Length   
Seated Length   
Maximum Diameter 
Cap   
Base   Special Ventilated Metal-Skell 5-Pin 
Socket. . . . Eimac 4-1000A Air-System Socket, or equivalent 

BOTTOM VIEW 

Pin 1- Filament 

Pin 2- Grid No.2 

Pin 3- Grid No.1 

Air Flow: 

throe,' Base--A sufficient airflow should be provided to keep thebase-
*sal temperature below Its specified maximum value. The air should 

enter through the socket, cool the base pins, flow through the base, 

and then be directed along the bulb envelope. 

To Plate Seal--adequate air should be circulated around the envelope 

and plate seal to keep the temperature of the latter below its speci— 

fied maximum value. 

Base-Seal Temperature   150 max. °C 
Plate-Seal Temperature   200 max. °C 
Plate Heat-Dissipating Connector   Eimac 

equivalent 

Vertical, base up or down 
9-1/4"t3/8" 
8-3/8"t 3/8" 

  5-1/4" 
Skirted Medium 

Pin 4 - Gr•id No.2 

Pin 5- Filament 

Cap- Plate 

AF POWER AMPLIFIER & MODULATOR--Clase Ale lf 

Maximum CGS' Ratings, Absolute Values: 

DC PLATE VOLTAGE   6000 max. volts 

• Without external shielding and with base sleeve grounded. 

f Subscript b Indicates that grld—mo.1 current does not flow during any 
part of the Input cycle. 

• See next page. 

OCT. 1, 1953 WIEMPAMTMENT TENTATiVE DATA 1 
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4-1000A 

POWER TETRODE 

DC GRID-No.2 ( SCREEN) VOLTAGE   1000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT**  700 max. ma 
PLATE DISSIPATION **   1000 max. watts 
GRID-No.2 DISSIPATION**   75 max. watts 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage   4000 5000 6000 volts 
DC Grid-No.2 Voltage   1000 1000 1000 volts 
DC Grid-No.1 ( Control-Grid) 

Voltage . -115 -125 -135 volts 
Peak AF Grid-No.1-to-

Grid-No.1 Voltage . 230 250 270 volts 
Zero-Sig. DC Plate Current 300 240 200 ma 
Max.-Sig. DC Plate Current 1050 1000 950 ma 
Zero-Sig. DC Grid-No.2 Cur. 0 0 0 ma 
Max.-Sig. DC Grid-No.2 Cur. 60 60 64 ma 
Effective Load Resistance 

(Plate to plate) . . . 7000 10000 14000 ohms 
Max.-Signal Driving Power 

(Approx.) 0 0 0 watts 
Max.-Signal Power Output 

(Approx.) 2340 3100 3840 watts 

Maximum Circuit Values: 

DC Resistance in Series with 
Grid No.1 of Each Tube 0  25 max. megohm 

AF POWER AMPLIFIER & MODULATOR--Class 

Maximum CCS • Ratings, Absolute Values: 

DC PLATE VOLTAGE   600G max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE   1000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT **   700 max. ma 
PLATE DISSIPATION **   1000 max. watts 
GRID-No.2 DISSIPATION* *   75 max. watts 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage   4000 5000 6000 volts 
DC Grid-No.2 Voltage   500 500 500 volts 
CC Grid-No.1 ( Control-Grid) 

Voltage . . . -60 -70 -75 volts 
Peak AF Grid-No.1-to-

Grid -No.1 Voltage . . . 280 290 260 volts 
Zero-Sig. DC Plate Current . . 300 200 150 ma 
Max.-Sig. DC Plate Current . . 1200 1100 950 ma 

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

# Subscript 2 indicates that grid-No.1 current flows during some part of 
the input cycle. 

S: See next page. 
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4-1000A 

POWER TETRODE 

Zero-Sig. DC Grid-No.2 Cur. . . 0 0 C ma 
Max.-Sig. DC Grid-No.2 Cur. . . 95 90 65 ma 
Effective Load Resistance 

(Plate to plate) . . . . 7000 11000 15000 ohms 
Max.-Signal Driving Power 

(Approx.) . . . . 11 11 9.4 watts 
Max.-Signal Powee Output 

(Approx.) . . . . 3000 3800 3900 watts 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 

Carrier conditions pee tube for use with a sax. nodniation factor of 1.0 

Maximum CC3 . Ratings, Absolute Values! 

up to From 30 to 

30 Mc tio Mc 

DC PLATE VOLTAGE   5500 max. 5000 max. volts 
DC GRID-No.2 ( SCREEN) 

VOLTAGE . . . 1000 max. 1000 max. volts 
DC GRID-No.1 ( CONTROL-GRID) 

VOLLAGE . . . -500 max. -500 max. volts 
DC PLATE CURRENT   600 max. 600 max. ma 
PLATE DISSIPATION   670 max. 670 max. watts 
GRID-No.2 DISSIPATION . . . • 75 max. 75 max. watts 
GRID-No.1 D.SSIPATION . . . • 25 max. 25 max. watts 

Typical Operation up to 30 Mc: 

DC Plate Voltage   5500 volts 
DC Grid-No.2 Voltage ( Modulated 100%) . 500 volts 
DC Grid-No.1 Voltage   -200 volts 
Peak AF Grid-No.2 Voltage 

(For 100% modulation)   250 volts 
Peak RF Grid-No.1 Voltage   325 volts 
DC Plate Current   600 ma 
DC Grid-No.2 Curren-   105 ma 
DC Grid-No.1 Current ( Approx.)   28 ma 
Driving Power ( Approx.)   9 watts 
Power Output ( Approx.)   2630 watts 

Typical Operation from 30 to 110 Mc: 

DC Plate Voltage   
DC Grid-No.2 Voltage 

(Modulated 100%) . 
DC Grid-No.1 Voltage   
Peak AF Grid-No.2 Voltage 

(For 100% modulation) . 
Peak RF Grid-No.1 Vcltage 
DC Plate Current   
DC Grid-No.2 Current   
DC Grid-No.1 Current ( Approx.)  

0: See next page. 

3000 4000 5000 volts 

500 500 500 volts 
-200 -200 -200 volts 

250 250 250 volts 
340 335 335 volts 
600 600 600 ma 
145 132 130 ma 
36 33 33 ma 

OCT. 1, 1953 VeMHDEPARTMENT TENTATIVE DATA 2 
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4-1000A 

POWER TETRODE 

Driving Power ( Approx.)* . . . . 12 11 11 watts 
Power Output ( Approx.)   1390 1910 2440 watts 

RF POWER AMPLIFIER & OSC.--Class C Telegraphy° 
and 

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum CU.) Ratings, Absolute Values: 

up to 
110 Mc 

DC PLATE VOLTAGE   6000 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE   1000 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . -500 max. volts 
DC PLATE CURRENT   700 max. ma 
DC PLATE DISSIPATION   1000 max. watts 
DC GRID-No.2 DISSIPATION   75 max. watts 
DC GRID-No.1 DISSIPATION   25 max. watts 

Typical Operation up to 110 Mc--Single Tube: 

DC Plate Voltage . . . . 3000 4000 5000 6000 volts 
DC Grid-No.2 Voltage . . 500 500 500 500 volts 
DC Grid-No.1 Voltage . . -150 -150 -200 -200 volts 
Peak RF Grid-No.1 

Voltage . . 290 290 355 350 volts 
DC Plate Current . . . . 700 700 700 700 ma 
DC Grid-No.2 Current . . 146 137 147 140 ma 
DC Grid-No.1 Current 

(Approx.) . . 38 39 45 42 ma 
Driving Power ( Approx.)* 11 12 16 15 watts 
Power Output ( Approx.) . 1430 2100 2810 3400 watts 

Typical Operation at 110 le--Two Tubes in Push-Pull Circuit: 

DC Plate Voltage   4000 5000 6000 volts 
DC Grid-No.2 Voltage   450 500 500 volts 
DC Grid-No.1 Voltage   -150 -160 -180 volts 
DC Plate Current   1150 1250 1250 ma 
DC Grid-No.2 Current   280 240 250 ma 
DC Grid-No.1 Current . . . .   80 80 100 ma 
Driver Power Output ( Approx.) 4   350 400 400 watts 
Useful Power Output ( Approx.Y"  3000 4200 5200 watts 

• Continuous Commercial Service. 

• Ire values of required driving power increase above 30 Mc. At 110 MC. 
the driver should be capable of providing 200 watts per tube to supply 
feed—through power, circuit losses and radiation losses. 

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

Indicated values include power required by a practical resonant circuit 
and by the tube. 

dià Indicated values of useful power are measured in load circuit. 

OCT. 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 2 
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9C25 

Beam Power Tube 
e FORCED-AIR COOLED   GROUNDED-GRID TYPE 

GENERAL DATA 
Electrical: 

Fdament, MAtistrand Thoriated Tungs:en: 
Excitation  DC or Single Phase AC 
Voltage ( AC cr DC)   5.0 volts 

2 Current   85 amp 
Cold Resistarce   0.002.5 ohms 

Amplification Factor  32 
Direct Interelectrode Capacitances (Approx.): .... 
Grid to plate   34.0 Pf 
Grid to filament  60.0 Pf 
Plate to filamert   1.0 pf 

Mechanical: 

Operating Position  Vertical, filament end up 
Maximum Overall Length  17-3/8" 
Maximum Diameter  
Weight ( Apprcx  I  14-1/4" 

85 lbs.. 
Radiator  Integral part of tube 
Mounting  Special 
Terminal Di dn ra, ( -,e- Dimensional Outline): 

F-Filamert 
G- Grid 

F- late 

Thermal: 

Air Flow: 

Upward through radiator   1000 min. cfm 
The specified air flow at a pressure of 2.1 inches ot water 

should be del ivered by a blower vert Ica ly upward through the 

radiator before .irrd during the appl it at ion of any voltages. 

To filament se-a 1 s   10 cfm 
The specified air flow must be directed into the filament 

header before and during the applica- ion of any voltages in 

order to limit the temperature of the filament and grid seals 
to the maximum value. 

Incoming Air Temperature  45 max. °C 
Radiator Temperature  210 max. °C 
Bulb Temperature  180 max. oc 
Seal Temperature ( Filament, grid, 

and plate)   165 may. °C 

...Indicates a change. 

«11. 
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9C25 
AF POWER AMPLIFIER and MODULATOR -- Class B 

Maximum CGS Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  11500 max. volts 
MAX.-SIGNAL DC PLATE CURRENT°   4 max. amp 
MA(.-SIGNAL PLATE INPUT°  40 max. kw 
PLATE DISSIPATION °  17.5 max. kw 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage  10500 volts 
DC Grid Voltage   -250 volts 
Peak AF Grid-to-Grid Voltage  1310 volts 
Zero-Signal DC Plate Current  1.7 amp 
Max.-Signal DC Plate Current  7 amp 
Effective Load Resistance ( plate to plate)  3300 ohms 
Max.-Signal Driving Power ( Approx.) . . .   1500 watts 
Max.-Signal Power Output ( Approx  )   50 kw 

e 

• 

• 
PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
tettha maximum modulation factorofi 

Maximum CCSa Ratings, Absolute—Maximum Values: 

DC PLATE VOLTAGE  9000 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  3.2 max. amp 
DC GRID CURRENT 0  65 max. amp 
PLATE INPUT   26 max. kw 
PLATE DISSIPATION   11.5 max. kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage  8000 volts 
DC Grid Voltage: ° 

From a grid resistor of: 
1280 ohms   -650 volts 

Peak RF Grid Voltage  1100 volts e 
DC Plate Current  2.5 amp 
DC Grid Current ( Approx.) d 0  51 amp 
Driving Power ( Approx.) d  510 watts 
Power Output ( Approx  )   15.8 kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded—Filament 
Circuit with the following excePtions: 10 

Driving Power ( Approx.) °  3000 watts 
Power Output ( Approx  )   18 kw 

• 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison, N. J. 



9C25 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyf 

Maximum CCSa Ratings, Absolute-Naximum Values: 

DC PLATE VOLTAGE  11500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CLRRENT  4 max. asp 
DC GRID CURRENT 0  65 max. amp 
PLATE INPUT   40 max. kw 
PLATE DISSIPATION   17.5 max. kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage  10000 1100G volts 
DC Grid Vol:age:g 

From a grio resistor of: 

860 ohms  -SOO volts 
900 ohms  - -540 volts 

From a cathode resistor of: 
125 ohmf  -500 - volts 
130 ohms  - -E40 volts 

Peak RF Grid Voltage  1000 1050 volts 
DC Plate Current  3.5 3.6 amp 
DC Grid Current ( Approx. d 0  58 0.61 amp 
Driving Power ( Approx.)d  515 E75 watts 
Power Output ( Approx  )   25 29.5 kw 

Typical Operation in Grounded-Grid Circuit: 

SamevaluesasforGrounded—Grid Cir— 
cuit with the following exceptions: 

Driving Power ( Apprex.)   3400 3750 watts 
Power Output ( Approx  )   28 32.5 kw 

a Continuous Commercial service. 

Averaged over any audio— frequency cycle of sine—wave form. 

C Obtained from a fixed supply, grid resistor, or a combination of both. 

d For effect o' load retistance on grid current and driving power, refer 
to TOM RATINGS— Grid Current and Driving Power i n the General Section. 

• Carrier power of driver modulated 100 per cent. 

Key—down conditions per tube without amplitude modulation. Modulation 
essentially regative may be used if the positive peak of the ludice—fre— 
quenty envelcpe does rot exceed its per cent of the carrier cond,t ions. 

g Obtained frotta fixed supply, a cathode resistor, a grid resistor, or from 
a combination of a fixed supply and self—bias. 

RADIC CORPORATION OF AMERICA DATA 2 

Electron Tube Division Harrison, N 1 4-63 



9C25 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 

OF MAXIMUM-RATEO PLATE VOLTAGE X PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class B, 
Class C Grid or 

Suppressor Modulated 

Class C 

Plate—Modulated 

Class C 
Unmodulated 

30 
50 
75 

100 

100 
93 
87 

80 

100 
87 
74 

61 

100 

87 
74 

61 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N 
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30.±.5* 

7.328 
.015 
DI A. 30.±.e 

12 HOLES 
.177 DIA. 

(No.16 DRILL) 

I3 -

2 11/4  MAX. 

PLATE 

13 7/8 

6 1/4  

• 

31/8 2 FILAMENT TERMINALS 
.676 I .010 DIA. 

(SEE NOTE) 

9 /2 

MAX. 

GRID TERMINAL r (SEE NOTE) 

2 1/2 MAX. 

àLL DIMENSIONS IN INCHES • NOTE: FLEXIBLE CONNECTIONS ARE REQUIRED. 

• 

9 344 

MAX. 

AIR-COOLED 
RADIATOR 

92CM - 6750R2 

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

DATA 3 
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9C25 

COOLING REQUIREMENTS 

6 6 10 12 14 16 le 

PLATE DISSIPATION- KILOWATTS 

CURVES TAKEN ACCORDING TO 
NAFM* STANDARDS— 

BULLETIN N2103 

*NATIONAL ASSOC ATION OF FAN MFGRS„ 
GENERAL MOTORS BLDG, DETROIT, MICH. 

92CM-676I 

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

HALF-WAVE MERCURY-VAPOR RECTIFIER 

The 575-A is the same as the 673 ercept for the following 
items: 

Mechanical: 

0\,erall L.,rgt1   10-1/8" + 1" - 3/8" 
Maximum Diameter   3-1/8" 
Weight ( Approx.)   10.8 oz 
Cap  Medium (JETEC No.C1-5), or 

Skir-ed Medium ( JETEC No.C1-6) 
Base   Med ium-Metal-Shel 1 Jumbo 4- Pi n 

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

with Bayonet ( JETEC No.A4-31) 
Basing Designation for BOTTOM VIEW   441 

Pin 1- No Conner--
tied-1 

Pin 2- Filament, 
Cathode 
Shield 

MEDIUM CAP = 1 
JETEC N2 CI- 5 

OR 

SKIRTED MEDIUM CAP 
JETEC N2 C1-6 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MED UM-
METAL- SHELL 
JUMBO 4- PIN 
BAYONET BASE 
JETEC N2 A4 -29 

OR 
SKIRTED 

MEDIUM -METAL-SHELL 
JUMBO 4- PIN 
BAYONET BASE 
JETEC N2 A4-31 

31/dc;INAIAX. 

Pin 3 - No Connec-
tion 

Pin 4- Filament 
Cap- Anode 

10 1/j 

+1" 

92CS-6654R2 

.-Indi.ates a change. 

4-58 ELECTRON TUBE DIVISION 
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604/7014 

Full-Wave Gas and Mercury-Vapor 
Rectifier 

GENERAL DATA 

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 Ove ,all Length  7-1/2" 
Maximum Diameter  2-1/16" 
Weight ( Approx  1  5 oz 
Bulb  116 
Socket  Super-Jumbc 4-Contact 
Base Medium-Metal-Shell Super-Jumbo 4-Pin 

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

Pin 1- Anode No. 
Pin 2- Filament 

Pin 3-Filament 
Pin 4 - Arode No.1 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mercury to Equilibrium 

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

FULL-WAVE RECTIFIER° 

Maximum and Minimum Ratings, Absolute-Max;mum Values:' 

Fur power-suPPly frequency of 6. cps 

PEAK INVERSE ANODE VOLTAGE  900 max. volts 
ANODE CURRENT ( Each Anode): 

Peak  10 max. amp 
Averagee   2.5 max. amp 
Fault   150 max. amp 

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

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

DATA 
5-62 



_604/7014 

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

• Averaged over any interval of 5 seconds maximum. 

C For longest life, the operating congensed-mercury temperature range after 
warm-up shoull be kept between . 40' and •90° C which corresponds approxi- 411, 
mately to f.15'" to * 65° C ambient. 

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



615/7018 

Half-Wave Mercury-Vapor Rectifier 

GENERAL DATA 

Electrical:' 

Filament, Coated: 
Voltage ( AC)   2.5 volts 
Current at 2.5 volts  7 t 1 amp 
Minimum heat,ng time prior 

to tube conduction  20 sec 
Typical Anode t;tarting Voltage  13 volts 
Peak Tube Voltage Drop at anode amperes = 8 12 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum OveraU Length    6-3/8" 
Maximum Diameter  2-1/16" 
Weight ( Approx  )  4 oz 
Bulb ST16 
Cap  Medium ( JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base Medium-Shell Small 4-Pin 

with Bayonet (JEDEC 4o.A4-10) 
Basing Designation for BOTTOM VIEW  4AU 

'in 1- Filament 
Pin 2- Filament 
Pin 3- Filament 

Pin 4 - Filament 
Cap- Anode 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mercury to 

Equilibrium Above Ambient 
Temperature ( Approx.)   30 oc 

HALF-WAVE RECTIFIER' 

Maximum and Minimom Ratings, Absolute-Maximum Values: 

For power-supply frequency of do cPs 

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 +60 01 

With circuit returns to filament-transfo-mer center- tap. 

Averaged over any irterval of 5 seconds maximum. 

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

DATA 
5-62 





635/7019 

Half-Wave Gas and Mercury-Vapor 

Rectifier 
GENERAL DATA 

Electrical:' 

Filament, Coated: 
Voltage ( AC)   ,.5 volts 
Current at 2.5 volts  18 m 2 amp 
Minimum heating time prior 

to tube conduction  60 sec 
7ypical Anode Starting Voltage  20 volts 
Peak Tube Voltage Crop at anode amperes = 20  9 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  9-1/2" 
Maximum Diameter  2-1/16" 
Weight ( Approx  )  6 oz 
Bulb  T16 
Cap  Medium (JEDEC Mo.C1-5) 
Socket  Super-Jumbo 4-Contact 
Base Medium-Metal-Shell Super-Jumbo 4-Pin 
Terminal Diagram: 

Pin 1- No Internal 
Connect i or 

Pin 2- Filament 
Pin 3- Filament 

BOTTOM VIEW 

Pin 4- No Internal 
Connection 

Cep- Anode 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mercury 

to Equilibrium Above Ambient 
Temperatrre ( Approx.)   30 oc 

HALF-WAVE RECTIFIER' 

Maximum and Minimum Ratings, Abso/ute-daxtmum Values: 

For p.ker-suPPLy frequency of to cps 

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)c  -40to+100 °C 

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

DATA 
5-62 



_635/7019 

With circuit returns to filament- transformer center-tr,. 

Averaged over any interval of 20 seconds maximum. 

C For longest life, the operat ing condensed-mercuu tempurature range 
after warm-up should be kept between . 40 0 and .0100 C which corresponds 
approximately to 010° to 070' C ambient. 

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



635 1/7020 

Half-Wave Gas and Mercury-Vapor 
Rectifier 

The 635L/7c2o - s the same as the 635/704 except for the fol-
lowing stems: 

Mechanical: 

Maximum Seated Length ..... . ..... . . . 8-3/8" 
Base Special Metal Shell IJEDEC (o.A4-80) 

CAP 
JEDEC No. CI-5-

116 BULB 

BASE 
JEDEC No. A4-90 

2 

MAX. 16DIA. 

e-s 
MAX. 

fj I II II 

e • 2-3 MAX. DIA. 32 
9› 

91. 
2 

MAX. 

CENTER OF ALL -UB 
INSULATION SLOTS ON 5/8 R. 

CIRCLE 

17f 

92CS-11668 

0 RADIO CORPORATION OF AMERICA 
Electron Tube 3ivision Harrison, N. J. 

DATA 

5-62 
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HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage  5 t 5% 
Curren: at 5 volts . 10   
Minimum heating time 

at rated voltage . 30   
Peak Tube Voltage 

Drop Ppprox.).   10  volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length   11-7/16" 
Seated Length  9-9/16" + 1-1/16" — 1/4". 
Maximum Diameter   3-1/8" 
Weight ( Approx.)   10.8 oz 
Cap  Medium ( JET(C No.C1-5) 
Base 

ac volts 
amp 

sec 

Large—Metal—Shell Super—Jumbo 4—Pin 
with Bayonet ( JETEC No.A4-18) 

Basing Designation for BOTTOM VIEW   2P 

Pin 1— No Connec— 
tion 

Pin 2— Filament, 
Cathode 
Shield 

Pin 3—Filament 
Pin 4— No Connec— 

tion 
Cap— Anode 

TemperatJre Control: 

Heatlag--Wihen the ambient temperature is so low that the 

normal rise of condensed—mercury temperature 
above the ambient temperature will not bring the 

condensed—mercury temperature up to the minimum 

value of the operating ranges spec;fied under 

4arinum Ratings, some formofheat—conse.-ving en— 

closure or auxiliary heater will be required. 

Cooling—When the operating conditions are such that the 

maximum value of the operating condensed—mercury— 

temperature range is exceeded, provision should 

be medefor forced—air cooling sLfficient 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 4.75 volts rms on filament, and no heat—conserving enclosure. 
• with 5.25 volts rms on filament, quadrature operation, average anode 

current 2.5 amperes, and no heat—conserving enclosure. 

-a--Indicates a change. 

4-58 ELECTRON TUBE DIVISION 
SACHO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 

DATA 1 

• 

• 

• 
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HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER -- In-Phase Operation' 

Maximum Ratings, Absolute Values: Fur supply frequency of óo cps 

Operating Condensed-Mercury-

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, lbsolute Values: For supply frequency of 6o cPs 

Operating Condensed-Mercury-

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 FOR EQUIPMENT DESIGN 
Sate Mtn. Max. 

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

Note I: with 5 volts res on filament. 

xote 2, With 0.15 xolts res on filament, and condensed-mercury tem pe ra-
ture at 20' C. 

Note 3: With 5 volts ms on filament, condensed- mercury temperature of 
35° X 50 C, peak anode current of 20 amperes provided by half-
cycle pulse from a 60-cps sine wave and recurring approximately 
once a second. Tube drop is measured by an oscilloscope connected 
between anode and center- tap of filament transformer. 

e Filament voltage in phase with anode voltage. 

▪ Averaged over any interval of 20 seconds maximum. 

le Filament voltage out of phase ( 600 to 120 0 ) with anode voltage. 

4-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION pf ANER1CA. “ARRISON. NEW TERSER 

DATA 1 
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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. 

DC 

OUTPUT 

AMPERES 

lay 

MAX. 

DC 

OUTPUT 

CW 

TO FILTER 

Fdc 

Fig. I 

Half-Wave 

Single - Pbase 

In-Phase Operation 

1060d' 

70001 

4800 

3200 

1.50 

1.75 

7.1 

5.5 

Fig. 2 

Full-Wave 

Single-Phase 

I o -Phase Operation 

53000 

35001 

4800 

3200 

3.00 

3.50 

14.2 

li.0 

Fig. 3 

Series 

Single- Phase 

In-Phase Operation 

10600° 

70001 

9600 

6400 

3.00 

3.50 
28.4 

22.0 

Fig. 4 

Half-Wave 

Three- Mabee 

In-Phase Operation 

610CP 

40001 

7200 

4800 

4.50 

5.25 
32.2 

25.0 

Fig. 5 

Parallel 

Three-Phase 

Quadrature Operatic, 

I 
610C 

40001 

7200 

4800 
15.0 

15.0 

i08 

72 

Fig. 6 

Series 

Three-Phase 

Quadrature Opereial 

610CP 

40001 

4300 

9600 

7.5 

7.5 

IC6 

72 

Fig. 
Half-Wa7  ve 

Four- Phase 

Quadrature Operation 530CP 

35001 

6750 

4500 

Renia- Induc- 

tuve true 

14-ad Load 

9.0 10.0 

9.0 10.0 

Res:s- Induc - 

tive tive 
Load Load 

60.8 67.5 

40.5 45.0 

Fig. 6 1 

Half-Wave 

Six -PMese 

Quadrature Operation 5300° 

35001 

7200 

4800 

Re:.is- Induc- 

tuve tuve 

Load Load 

9.5 10.0 

9.5 10.0 

Resis- Induc - 

tuve tuve 

Lead Load 

68.4 72.0 

45.6 48.0 

c For maximtm peak irverse anode voltage of 15 ' 000 volts, and condensed - 
mercury - temperature range of 200 to 50 0 C.  

• For maximum peak inverse anode voltage of 10 000 volts ' and condensed - 
mercury - temperature range of 20 0 to 400 C. '  

4-58 
ELECTRON TUBE DIN/1610N 

RAOPO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

DATA 2 
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HALF-WAVE MERCURY-VAPOR RECTIFIER 

OPERATING CONSIDERATIONS 

Shlelds and rf filter circuits should be provided for the 

673 If it is subjected to extraneous high-frequency fields 
during operation. These fields tend to produce breakdown 

effects In mercury vapor and are detrimental to tube life 

and performance. When shields are used, special atten-

tion must be given to providing adequate ventilation and 
to maintaining normal condensed-mercury temperature. Rf 

filters are employed to prevent damage caused by rf 

currents which might otherwise be fed back into the rec-

tifier tubes. 

31/8  MAX. 
DIA. 

MEDIUM CAP 
JETEC NC CI- 5 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

LARGE- METAL- SHELL 
SUPER- JUMBO 

4- PIN 
BAYONET BASE 
JETEC N2 A4-18 

99/1J 

7 " 
II /6 

MAX. 

92CS-6655R3 

4-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 

DATA 2 
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RATE OF RISE OF COND-MERCURY TEMPERATURE 

CURVE 
Ef 

VOLTS 
RMS 

LOAD 
AMPERES 

4.75 

5.25 
O 

2.50 

OQUADRATURE OPERATION 

11 111111111111111111111111111  
liii 111111111M111111100  

maimpliii  
IllilOIHill 

18,  

16 

11111111MM  
11111111111111 111111111 ¡1111111 

MINIMUM ALLOWABLE 
HEATING TIME BEFORE 
LOAD APPLICATION 

II 

•  

10 20 30 40 50 

HEATING TIME—MINUTES 

ELECTRON TUBE DIVISION 
.C10 C01111011/01011 01 MAC«, 1.11.50111 11•W 111100, 

60 

92CM-8824R1 
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804 

R-F POWER AMPLIFIER PENTODE 

Filament Thoriated Tungsten 
Voltage 7.5 a-c or d-c volts 
Current 3.0 amp. 

Transconductance for 
plate current of 32 ma. 3250 pmhos 

Direct lnterelectrode Capacitances: 
Grid to Plate (with external shielding) 0.01 max. ppf 
Input 16 Pe 
Output 14.5 pf 

Maximum Overall Length 7-3/4" 
Maximum Diameter 2-1/16" 
Bulb T-16 
Cap Small Metal 
Base Medium 5-Pin, "Micanol" 

MAXIMUM CCS and ICAS RATINGS 
wlth TYPICAL OPERATING CONDITIONS 

COI = Continuous Commarcial Service 
ICA3 Interetttent Cousercial and Ieateur Service 

R-F POWER AMPLIFIER - Class B Telephony 

O 0.4itions pi, tube for use with a max. *adulation fact. of 1.0 

CC3 ICUS 

0,-C Plate Voltage 1250 max. 1500 max. volts 
D-C Suppressor Volt. (Grid 03) 200 max. 200 max. volts 
D-C Screen Voltage ( Grid 12) 300 max. 300 max. volts 
D-C Plate Current 50 max. 50 max. ma. 
Plate Input 60 max. 75 max. watts 
Suppressor Input 5 max. 5 max. watts 
Screen Input 10 max. 10 max. watts 
Plate Dissipation 40 max. 50 max. watts 
Typical Operation: 

Filament Volt. 7.5 
D-C Plate Volt. 1000 
D-C Suppressor Volt. 
D-C Screen Volt. 300 
D-C Grid Volt. (Grid 11) -20 
Peak R-F Grid Volt. 30 
D-C Plate Current 45 
D-C Screen Current 12 
D-C Grid Cur. ( Approx.) 1 
Driving Power (Approx.)° 0.35 
Power Output ( Approx.) 11 

7.5 7.5 7.5 a-c volts 
1000 1250 1500 volts 

0 45 45 45 volts 
300 300 300 volts 
-20 -20 -26 volts 
30 27 40 volts 
45 45 50 ma. 

11.5 11 12 ma. 
1 1 1.5 ma. 

0.3 0.25 0.5 watt 
12 16 28 watts 

° At crest of a- f cycle with a modulation factor of 1.0. 

SUPPRESSOR-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

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

D-C Plate Voltage 
D-C Screen Volt. (Grid #2) 
D-C Grid Voltage (Grid #1) 
D-C Plate Current 

oca 

1250 max. 
300 max. 

-300 max. 
50 max. 

'CAS 

1500 max. volts 
300 max. volts 

-300 max. volts 
50 max. ma. 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
PCA MANU, ACIM.G COMPANY N.C. 

DATA 
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R-F POWER AMPLIFIER PENTODE 

(continued trou preceding pagel 

Ces 

D-C Grid Current 15 max. 
Plate Input 60 max. 
Screen Input 15 max. 
Plate Dissipation 40 max. 
Typical Operation: 

Filament Voltage 7.5 7.5 
D-C Plate Voltage 1000 1250 
D-C Sup'r Volt. (Grid 03) -35 -50 
D-C Screen Volt. • 21000 27000 
D-C Grid Voltage ° f -100 -100 

1. 18200 14300 
Peak A-F Sup'r Volt. 60 70 
Peak R-F Grid Volt. 140 140 
D-C Plate Current 45 48 
D,C Screen Current 33.5 35.5 
D-C Grid Cur. (Approx.) 5.5 7 
Driving Power (Approx.) 0.7 0.85 
Power Output ( Approx.) 16 21 

le From unmodulated plate-voltage supply through res'stor of value shown. 
O From fixed supply or grid resistor of value shown 

GRID-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier conditions per tutus for use with a aux. s'adulation fact. of 1.0 

CCS !CAS 

D-C Plate Voltage 1250 max. 1500 max. volts 
D-C Suppressor Volt. (Grid #31 200 max. 200 max. volts 
D-C Screen Voltage (Grid 02) 300 max. 300 max. volts 
D-C Grid Voltage (Grid 01) -300 max. -300 max. volts 
D-C Plate Current 50 max. 50 max. ma. 
Plate Input 60 max. 75 max. watts 
Suppressor Input .5 max. 5 max. watts 
Screen Input 10 max. 10 max. watts 
Plate Dissipation 40 max. 50 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 7.5 7.5 a-c volts 
D-C Plate Voltage 1000 1000 1250 1500 volts 
D-C Suppressor Volt. 0 45 45 45 volts 
D-C Screen Volt. 300 300 300 300 volts 
D-C Grid Volt. -115 -115 -115 -130 volts 
Peak R-F Grid Volt. 140 135 135 140 volts 
Peak A-F Grid Volt. 35 35 35 40 volts 
D-C Plate Current 45 45 45 50 ma. 
D-C Screen Current 15 11 11 13.5 ma. 
D-C Grid Cur. ( Approx.) 2 2 2 3.7 ma. 
Driving Power (Approx.) ' 1.1 0.85 0.85 1.3 watts 
Power Output ( Approx.) 14 16 21 28 watts 

' hi crest of a- f cycle with a modulation factor of 1.0. 

¡CAS 

15 max. ma. 
75 max. watts 
15 max. watts 
50 max. watts 

7.5 a-c volts 
1500 volts 
-50 volts 

37500 ohms 
-115 volts 

16400 ohms 
75 volts 
150 volts 
50 volts 
32 volts 
7 ma. 

0.95 watts 
28 watts 

FEB. 2, 1940 
RCA RAI)MDTRC)N DIVISION 
IICA NAIAS ACTUPING COMPANY . -

DATA 
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R-F POWER AMPLIFIER PENTODE 

\ 90 

(continued from preceding page) 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C TeleeonY 

Pentode Connection 

Carrer conditions Per tube for use with a nets. nodulation fact. of 1.0 

CCS !CIS _ 
D-C Plate Voltage 1000 max. 1250 filx1X. volts 
D-C Suppressor Volt. (Grid 43) 200 max. 200 max. volts 
D-C Screen Voltage (Grid 42) 300 max. 300 max. volts 
D-C Grid Voltage ( Grid 41) -300 max. -300 max. volts 
D-C Plate Current 80 max. 80 max. ma. 
0-C Grid Current 15 max. 15 max. ma. 
Plate Input 80 max. 100 max. watts 
Suppressor Input 5 max. 5 max. watts 
Screen Input 10 max. 10 max. watts 
Plate Dissipation 27 max. 35 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 1000 1250 volts 
D-C Suppressor Voltage 50 50 volts 

D-C Screen Voltage °° f 220 250 volts 
1 37000 50000 ohms 

D-C Grid Voltage • f -90 -90 volts 
1 15000 15000 ohms 

Peak R-F Grid Vo)tage 130 140 volts 
D-C Plate Current 75 75 ma. 
D-C Screen Current 21 20 ma. 

0-C Grid Cur. ( Approx.) 6 6 ma. 
Driving Power ( Approx.) 0.65 0.75 watt 
Power Output ( Approx.) 50 65 watts 

" From modulated fixed supply ormodulated plate-voltage Supply through 
resistor of value shown. 

PLATE-MODULATED R-F- POWER AMPLIFIER - Class C Telephony 

fetrOde Connection - Grids £2 é $ 3 tied together 

Carrier conditions per tube for use with a wax. aodulation fact. of 1.0 

CCS ICAS 

D-C Plate Voltage 1000 max. 1250 max. volts 
D-C Screen Volt. ( Grids 42 A 43) 200 max. 200 max. volts 
D-C Grid Voltage ( Grid 41) -300 max. -300 max. volts 
D-C Plate Current 80 max. 80 max. ma. 
D-C Grid Current 15 max. 15 max. ma. 
Plate Input 80 max. 100 rax. watts 
Screen Input 15 max. 15 max. watts 
Plate Dissipation 27 max. 35 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 1000 1250 volts 

D-C Screen Voltagei 1f 155 170 volts 
30000 45000 ohms 

I Preferably from unmodulated plate- voltage Suppl through res Stor of 
. oil je shown. 
AP! fil•M t nene 

FEB. 2, 1940 
RCA RADIONtON DIVISION 
IC. MANURACTuRING GGOAR.10' ORG 

DATA 2 
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R-F POWER AMPLIFIER PENTODE 
(continued trim preceding page/ 

CCS ¿CIS 

D-C Grid Voltage& j -80 -80 volts 
1 10000 10000 ohms 

Peak R-F Grid Volt. 145 145 volts 
D-C Plate Current 75 75 ma. 
D-C Screen Current 28 24 ma. 
D-C Grid Cur. ( Approx.) 8 8 ma. 
Driving Power ( Approx.) 1.1 1.1 watts 
Power Output ( Approx.) 50 65 watts 

R-F PC*ER AMPLIFIER .5 OSCILLATOR - Class C Telegraphy 

Pentode Connection 

Key-down conditions Oer tube without nodulotion" 

CCS ¿CAS 

D-C Plate Voltage 1250 max. 1500 max. volts 
D-C Suppressor Volt. (Grid 13) 200 max. 200 max. volts 
D-C Screen Volt. ( Grid i2) 300 max. 300 max. volts 
D-C Grid Voltage ( Grid 41) -300 max. -300 max. volts 
D-C Plate Current 95 max. 100 max. ma. 
D-C Grid Current 15 max. 15 max. ma. 
Plate Input 120 max. 150 max. watts 
Suppressor Input 5 max. 5 max. watts 
Screen Input 15 max. 15 max. watts 
Plate Dissipation 40 max. 50 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 7.5 7.5 a-c volts 
D-C Plate Voltage 1000 1250 1250 1500 volts 
D-C Sup'r Voltage 45 0 45 45 volts 
D-C Screen Volt. # f 300 300 300 300 volts 

124000 28800 35200 34000 ohms 

D-C Grid Volt.' f -100 -100 -100 -100 volts 
1 14300 14300 14300 14300 ohms 

Peak R-F Grid Volt. 150 145 150 180 volts 
D-C Plate Current 92 80 92 100 Ma, 

D-C Screen Current 29 33 27 35 ma. 
D-C Grid Cur. ( Approx.) 7 7 7 7 ma. 
Driving Power ( Approx.) 0.95 0.9 0.95 1.95 watts 
Power Output ( Approx.) 60 64 80 110 watts 

R-F POWER AMPLIFIER 6 OSCILLATOR - Class C Telegraphy 

futrode Connection - Grids i2 & 13 tied together 

fey-down conditions pi., tube without modulation "  

CC3 ¿CAS 

D-C Plate Voltage 1250 max. 1 1500 max. volts 
D-C Screen Volt. (Grids 42 e. 43) 200 max. 200 max. volts 
à Obtained by grid resistor of value shown or by partial self - bias 

## ;:eai:Z;On essentially negative may be used if the positive peak of 
iy,.,,dio - frequency envelope does not exceed 1151 of the carrier con -
dit  

#. 41' l .ents1; ; Xt page.  

FEB. 2. 1940 
ICA RADIOTRON DIVISION 
RC. WeURACTURIMG COmPAMY IC 

DATA 2 
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R-F POWER AMPLIFIER PENTODE 

(continued from preceding page) 

COS 

D-C Grid Volt (Grid 41) -300 max. 
D-C Plate Current 95 max. 
D-C Grid Current 15 max. 

creen Input '120 max. 
lilate Input 

15 max. 
late Dissipation 40 max. 

Typical Operation: 
Filament Voltage 7.5 
D-C Plate Voltage 1250 

D-C Screen Voltage # j 180 
L46700 

D-C Grid Voltage • j -100 
112500 

Peak R-F Grid Voltage 160 
D-C Plate Current 92 
D-C Screen Current 23 
D-C Grid Cur. ( Approx.) 8 
Driving Power ( Approx.) 1.2 
Power Output (Approx.) 80 

. From fixed supply of value shown. Regulation of 
be adequate to lImit the screen voltage, under 
600 volts. Series screen resistor of value shown 

. except where the 604 is employed as & buffer amplifier 
- ootained by grid resistor of value shown or by 

bias method. 

For the 804 as a crystal-controlled oscillator, 
ating conditions are: d-c plate volts, 1250; 
volts, 0; d-C screen volts, 300; grid resistor, 
d-c plate ma., 42; and d-c screen ma., 24. 

HIGH-FREQUENCY OPERATION 

1CAS 

-300 max. volts 
100 max. ma. 
15 max. ma. 

150 max. watts 
15 max. watts 
50 max. watts 

7.5 a-c volts 
1500 volts 
200 volts 

43500 ohms 
-100 volts 
7700 ohms 
190 volts 
100 ma. 

30 ma. 

12 ma. 
2.2 watts 
110 watts 

fixed supply should 
key- up condItIons. to 

should not be used 
and is not keyed. 

other self- or fixed-

typical oper-
d-c suppressor 

30000 ohms; 

rated plate volt-proxies« peraissilete percentate of canine, 
ate and Olate input 

FREQUENCY ( MC) 15 35 80 

Class C 100 68 76 

TELEPHORY PI::: P %tri l;Mni. In 
88 
86 

76 
76 

Class C. Plate-Nod. 100 75 50 
TELEGRAPHY - Class C 100 75 50 

TOP vita or 

e SOCKET CONNECTIONS DIMENSIONS of the 
GRID Nsi 804 are the same as those 

3 
PLATE for the 814. 

--- 
6 °NO3 4 --- 2 gl).-e 

TUBE MOURTING POSITIOO 

i, VERTICAL: Base down. 
5 I HORIZONTAL: Plane of 
FILAMENT electrodes vertical. 

AA'. PLACE OF ELECTRODES 

FEB. 2, 1940 RCA RADIOTRON DIVISION 
RCA Leue)04TuRING CONOrde INC 

DATA 3 
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R-F POWER AMPLIFIER PENTODE 
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DC PLATE VOLTAGE  
MAX.-SIGNAL DC PLATE 

CURRENT   175 max. 
MAX.-SIGNAL PLAIE INPUT   165 max. 

dik PLAT[ DISSIPATIONc. . .   45 max . 

ner Typical Operation: 

811A 

Power Triode 
GENERAL DATA 

Electrical: 

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

Amplification Factor  1E0 
Direct Interelectrode Capacitances ( Approx.): 
Grid to plat. 5  5 pf 
Grid to ilament 5  9 pf 
Flate to fil3mant 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 
Bulb ST19 
Cap  Medium (JEDEC Ko.C1-5) 
Base  Medien-Shell Small 4-Pin Micanol with Bayonet 

(JEDEC No.A4-10) 
3G 

Basing Des"gration for BOTTOM VIEW  

n 1- Fi lament 
Pin 2 - Do Not Use 

Ae4 PLANE OF ELECTRODES 

Pin 3- Grid 
Pin 4 - Filament 
Cap- Plate 

e
AF POWER AMPLIFIER & MODULATOR -- Class 8 

Maximum Ratings, Ab ,olute-Maximum Va ses: 

CCSd ICASb 

1250 max. 1500 max. volts 

175 max. ma 
235 max. watts 
65 max. watts 

Values are for two tubesd 

DC Plate Voltage  750 1250 1000 1250 1500 volts 
DC G- id Voltage°  0 0 0 0 -4.5 volts 
Peak AF Grid- to-Grid 

e Voltage   197 145 185 175 170 volts 
Zero-Signal DC Plate 
Current   32 50 44 54 32 ma 

indicates a zhange. 

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

DATA 
4-63 



811A 

Max.-Signal DC Plate 
Current   

EffectiveLoadResist-
ance ( Plate to 
plate)   

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

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

350 260 

5100 12400 

9.7 3.8 

178 235 

¡CAS 

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 per tube for use 
with amaximum modulation factorofi 

Maximum Ratings, Absolute-Maximum Values: 
CCS ¡CAS 

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

Typical Operation: 

DC Kate 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.)g. • 45 45 ma 
Driving Power ( Approx.)g. . • • 6.1 10 watts 
Power Output ( Approx  )   88 135 watts 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyh 

Maximum Ratings, Absolute -Maximum Values: 

CCS ¡CAS 

DC PLATE VOLTAGE  1250 max. 1500 max. volts 
CC GRID VOLTAGE   -200 max. -200 max. volts 
DC PLATE CURRENT  175 max. 175 max. ma 
DC 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 - volts e 
1750 ohms   - -70 volts 

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



811A 
From a cathode resistor of: 

270 ohms  -50 - volts 
330 ohms  - -70 volts 

Peak RF G'-id Voltage  140 175 volts 
DC Plate Current  140 173 ma 
DC Grid Current ( Approx.)g. 45 40 ma 
()giving Power ( Aporox.)g. . 5.7 7.1 watts 
Power Output ( Approx  )   135 200 watts 

SELF-RECTIFYING AMPLIFIER k -- Class C 

Maximum CCS Ratings, Absolute-Maximum Values: 

AC PLATE VOLTAGE ( RMS)  1750 max. volts 
DC GRID VOLTAGE   -125 max. vc.lts 
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 Mc: 

Values are for 2 tubes 

AC Plate Voltage IseiS)  1750 volts 
DC Grid Voltage:'" 

From a grid res'stor of: 
1500 ohms   -70 volts 

DC Plate Current  130 ma 
DC Grid Current ( Approx.)   46 ma 
Driving Power ( Aoprox.)"  12 watts 
Power Output ( Aporox  )   175 watts 
Useful Power Output ( Approx.)- 

75% circuit eff'ciency  130 watts 

AMPLIFIERk -- Class C 

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

Maximum CCS Ratings, Absolute-Maximum Values: 

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

Typical Operation: 

DC Plate Voltage  1125 volts 
DC Grid Voltage:f ,° 

From a grid resistor of: 
1400 ones   -35 volts 

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

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

DATA 2 
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811A 

LINEAR RF POWER AMPLIFIER -- Class AB2 

Stngl e-Stde band Suppressed-Carrier Service 

Maximum Ratings, Absolute-Maximum Values to 30 Mc: 

CCS ICAS 

DC PLATE VOLTAGE  1250 max. 1500 max. volts 
DC PLATE CURRENT: 
Max.-Signal ( Single-Tone) or 
Peak-Envelope ( Two-Tone)  175 max. 175 max. ma 

DC GRID CURRENT   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: 

DC Plate Voltage  1250 1500 volts 
DC Grid Voltage'  0 -4.5 volts 
Zero-Signal DC Plate Current. . 25 16 Ma 

Effective RF Load Resistance. . 5700 6000 ohms 
DC Plate Current  130 157 ma 

DC Grid Current   30 30 ma 
Peak RF Grid Voltage  78 88 volts 
Driver Power Output, ( Approx.)' . 7 8 watts 
Output-Circuit Efficiency ( Approx.). 90 90 % 
Useful Max.-Signal Power Output 

(Approx.)   120t 160t watts 

Typical Operation with "Two-Tone" Modulation at 30 Mc:" 

DC Plate Voltage  1250 1500 volts 
DC Grid Voltage'  0 -4.5 volts 
Zero-Signal DC Plate Current. . . . 25 16 ma 
Effective RF Load Resistance. . . . 5700 6000 ohms 
DC Plate Current: 

Peak-Envelope   130 157 ma 
Average   91 110 ma 

Average DC Grid Current   20 20 ma 
Peak-Envelope Driver Power Output 

(Approx.)"  7 8 watts 
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   120t 160t watts 
Average   60t 80t watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Kin. Max. 

Filament Current  1 3.75 4.25 amp 
Amplification Factor 12 144 176 
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. J. 



811A 

Plate-Filament Capacitance  - 0.52 0.88 Of 
Plate Current   1.3 16 36 ma 
Grid Current 1  4 25 85 ma 
Useful Rowe- Output 1  5 160 - watts.. 

mote 1: With dc filament voltage of 6.3 volts. 

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

Note 1: Withdc plate voltage of 2000 volts and dc grid voltage of-2 volts. 

Note 4: With dc plate voltage of 200 volts and dc grid voltage of • 50 volts. 

Note 5: With dc plate voltage of 1500 volts dc plate carrent of 175mai 
dc grid current of 34 to 50 ma; g- id resistor of 3500 ± 101 
ohms; and frequency of 15 Mc. 

▪ Continuous Commercial Service. 

Intermittent Commercial and Amateur Service. 

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

When two or more tubes are used precautions should be taken tc balance 
the plate currents. 

e For ac filament supply. 

Obtained by grid resistor of value shown or by partial self-bias methods. 

g For effect of load resistance on grid current and driving power, refer 
TUBE RATINGS -- Grid Current andDriving Poker in the Gene.al Section. 

h Key-down conditions per tube without modulation. Madulation.es,entially 
negative may be used if the positive peak of the at.dio-frequency enve-
lope does not exceed 115 per cent o f the carrier condition... 

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

The 811A is not recommended for oscillator service in appl,cations in-
volving wide variations in load. For such applications, the ol2A with 
its low amplification factor is preferred because of its ability to 
oscillate over a wide range of load variation. 

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

" From a self-rectify.ng driver. 

P From a driver witm a rectified, unfiltered, single-phase, ' all-wave 
plate supply. 

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

• Obtained preferably from a separate, well- regulated supply. 

8 Driver power output represents circuit losses and is the actual power 
measured .1t input to the grid circuit. The actual power required 
depends ors the operating frequency and the circuit used. 

This value of useful power is measured at ` oad of output circuit having 
indicated efficiency. 

u 
'Two- Tone Modulation. operation refers to that classofamplifier serv-
ice in which tile input consists of two equal monofrequency re signals 
having constant amplitude. These signets are produced in a single-
sideband suppressed-carrier system when tamo equal-and-constant ampli-
tude audio frequencies are applied to the input of the system. 

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

OPERATING CONSIDERATIONS 

Plate shows no color when tube is operated at max imun CCS 

ratings, and shows a barely percept iole red color at maximum 
ICAS ratings. 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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811A 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 

OF MAXIMUM PLATE VOLTAGE 1. PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 
Plate- 

Modulated 

Class C 

30 100 100 

60 89 89 

80 70 70 

100 55 55 

92C5-6905R2 

ALL DIMENSIONS IN INCHES 

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



811A 

AVERAGE PLATE CHARACTERISTICS 

rs, 
DC PLATE(Ib) OR DC GRID(IC) MILLIAMPERES 

92CM-6075 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N J. 
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811A 

OPERATION CHARACTERISTICS 

E46.3 VOLTS AC FOR 81 IA's 8. 2.5 VOLTS AC FOR 2A3's 

INPUT CLASS ABI-T WO TYPE 2A3's, PLATE-SUPPLY 
VOLTS 360;CATHODE - BIAS RESISTOR(R = 78 0 
OHMS, BYPASS CAPACITOR(C0=80).LF 

INTERSTAGE TRANSFORMER 01. 
PRI VOLTAGE RATIO MARY. 6 
1/2  SEC. 

OUTPUT: CLASS B-TWO TYPE 81IA's, PLATE-SUPPLY VOLTS 

(46)=1250; DC GRID VOLTS= 0; PLATE - TO - 
PLATE LOAD = 12 400 OHMS TYPE 

1311A 

300 

250 

50 

- B 

TYPE 
2A3 

+360V 

TYPE 
BI IA 

+ E6b 
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811A 

OPERATION CHARACTERISTICS 
E .r. = 6.3 VOLTS AC FOR 811A'S 8. 2.5 VOLTS AC FOR 2A3's 

CIRCUIT ARRANGEMENT:SAME AS ON DWG.92CM - 7138 
UNDER TYPE 811A 

INPUT: CLASS ABI -TWO TYPE 2A3'3;PL ATE - SUPPLY 
VOLTS = 360; CATHODE - BIAS RESI STOR (Ri)784 
OHMS, BYPASS CA PAC ! TOR (co=ao P 

I NTE RSTAGE TRANSFORMER (7): 

VOLTAGE RATIO PRIMARY: 

II 
•• 

IIi 6 
1/2 SEC. 

OUTPUT:CLASS B-TWO TYPE BHA'S; PLA7E-SUPPLY VOLTS   

(Ebb) = 1500; DC GRI D VOLTS "z - 4.5; PLATE - TO - 
PLATE LOAD = 124 00 OHMS 

fl 

•4•Z::: :::::::: -::-.:.-.:::.=:=11 pm II   mum Hon  immanimuni 
mi11111=1: .e..=::::::-115::::: 1111W.111.11-urali 
111111111111111 11111111 11111111 1111 1111111111 

'Mil flU link HMO IiiligiU OM 
miliilLigiii 311111111.11iiiu..11 I blame -prills* 4= Exr...• • •-:• 

Liiiiilitlel11 
. 

1113111Z111 
"1•9:1 - . 1 - 

II 
im • i 

•-::. 
Wallin:9 

-13::::1-• 
riLigil 11: 9: 

km 
- 1 .„-.„ .   u..ah. le 

e 
:1 c.... 

!Milian :  iiiiids:11111 In."" ii ii7:711.1 

P
O
W
E
R
 
O
U
T
P
U
T
-
W
A
T
T
S
 

D
C
 
P
L
A
T
E
 
M
I
L
L
I
A
M
P
E
R
E
S
 

_
 
_
 

N
 

N
 
(

0 
Co

 
0
 

0
 

u
 

0
 

u
 

0
 

0
 

0
 

0
 

o
 

o
 

0
 

o
 
 

.: :-z9- •.:1 I siiiiiimod: 
1 : .—.. zum:1•9 

-11111311i=errili 

17
 

o
 

(7,
 

T
O
T
A
L
 
H
A
R
M
O
N
I
C
 
D
I
S
T
O
R
T
I
O
N
-
P
E
R
C
E
N
T
 

_
 

N
 
(
.

0 
o
 

u,
 
.
 

O
 

o
 

o
 

o
 

o
 

o
 

grdpa-.-Eimadil-
Cii •. 1••••••••••.., 
,“ 

••• re 
adarandalnallit 
IHIRIUMPLUM:111 

" 
,t, 

elaqvIvvidevEMMida 
, + 

a 

• 
EgirNMEI 

us :mama 
•-• 0 º- . 

F . 

7 cr• 

I 

Q . 

• II: 

.. 

; 

• 

.) 40 50 60 
1NpuT SIGNAL (Eg) PER TU BE - RMS VOLTS 

92CM-7139 

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

DATA 5 

4-63 





812A 

Power Triode 
GENERAL DATA 

Electrical: 

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

Amplification Factcr  29 
Direct 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" ± 5/32" 
Maximum Diameter  2-7/16" 
Weight 2  7 oz 
Bulb  ST19 
Cap  Medium ( JEDEC No.C1-5) 
Base  Mum-Shell Small 4-Pin Micanol with Bayonet 

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

Pin 1 - Filanent 
Pin 2- Do Not We A 

Ad.PLANE OF ELECTOOES 

Pin 3 - Gr id 
Pin 4- Filament 

Cap-- Plate 

AF POWER AMPLIFIER & MODULATOR -- Class 

Maximum Ratings, Absolute-Maximum Values: 

CCSe ICASee 

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 2 tubes 

DC Plate Voltage  1250 150C volts 
DC Grid Voltage#. .   -40 -48 volts 
Peak AF Grid-to-Crid Voltage.   225 270 volts 
Zero-Signal DC Plate Current.   22 28 ma 

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

See next gage. ..- Indicatxs a change. 41›,... .:  

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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812A 

ccs ICASee 

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

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

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

(Approx.)   235 340 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for tse 
with amaximum modulatIon factor of i 

Maximum Ratings, Absolute—Maximum Values: 
cc's" IcAs" 

DC PLATE VOLTAGE  1000 max. 1250 max. volts 
DC GRID VOLTAGE   -200 max. -200 max. volts 
DC PLATE CURRENT  125 max. 150 max. ma 
DC GRID CURRENT   35 max. 35 max. ma 
PLATE INPUT   115 max. 175 max. watts 
PLATE DISSIPATION   30 max. 45 max. watts 

Typical Operation: 

DC Plate Voltage  1000 1250 volts 
1-110 -115 volts 

DC Grid Voltage .  
13400 3300 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°° 

Maximum Ratings, Absolute—Maximum Values: 

cc's° 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 
DC GRID CURRENT   35 max. 35 max. 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 

See next page. 

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



812A 

OPERATING CONSIDERATIONS 

11110 Plate shows no color when tube is operated at maximum CCS 
ratilgs, and shows a barely perceptible red color at maximum 

ICAS ratings. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

• 

• 

• 

• 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 

OF MAXIMUM PLATE VOLTAGE i PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 

Plate- 

Modulated 

Class C 

30 

60 

8.7 

100 

100 

89 

70 

55 

100 

89 

70 

55 

92C5-6905R2 

ALL DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE PLATE CHARACTERISTICS 
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812-A 

POWER TRIODE 

2 716  MAX. 

MEDIUM CAP 

STI9 BULB' 

MEDIUM- SHELL 
SMALL 4 - PEN 
BAYONET BASE 

• 
6 2 

5/32» 

± 5V:3; 

92CS-6905 

MAk'Cli 1, 1951 CE-5'1UL, TUBE DEPARTMENT 
RADIO CORPOEATION OF »AFRICA, lEARRISOK NEW JERSEY 



812 -A 

AVERAGE PLATE CHARACTERISTICS 
hittuitd_Frtf4-1 

E - 6.3 VOLTS DC 

PLATE ( Tb) OR GRID (IC) MILLIAMPERES 
MAY 13,1948 TUBE DEPARTMENT 92GM-6074 RI 

COIPORATJON 01 A.R., HARRISON Nrw Only 
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8I2-A 

OPERATION CHARACTERISTICS 
Th dittli- ht !I : : : 

E = 6.3 VOLTS AC FOR 812-A's & 2.5 VOLTS AC FOR 2A3's 

INPUT: CLASS A131- TWO TYPE 2A3%; PLATE- SUPPLY 
VOLTS= 360; CATHODE-BIAS RESISTOR (RI) = 780 
OHMS; BYPASS CAPACITOR (CO= 80 

INTERSTAGE TRANSFORMER ( T): 

VOLTAGE RATIO PRIMARY 
1/2 SEC. 

OUTPUT: CLASS 8- TWO TYPE 8I2-A3, PLATE VOLTS 
(E bb) = 1250; DC GRID VOLTS= -40; PLATE -TO-
PLATE LOAD= 12200 OHMS 

TYPE 
812-A 

300 

250 

O 

5 

CC 

a- 40 

to.1 

2 
cr 30 < 0 

o zu 20 iclO  

cc 

4 5 X 10 

. .. 7 . , O 

20 40 60 80 100 
INPUT SIGNAL ( 19) PER TUBE-RMS VOLTS 

FEB.27,1948 TUBE DEPARTMENT 
•••¡)10 coerc,,,,, or •. r. ,r• It.U+ 

92CM-6938 



8I2—A 

OPERATION CHARACTERISTICS 

 » E e = 6.3 VOLTS AC FOR 812-A's & 2.5 VOLTS AC FOR 2A3'5 
 CIRCUIT  ARRANGEMENT SAME AS ON DWG. 92CM-6938 

UNDER TYPE 8I2-A 

  INPUT:CLASS  AB' - TWO TYPE 2A3's; PLATE- SUPPLY 
VOLTS = 360; CATHODE-BIAS RESISTOR (R1)=780 
OHMS; BYPASS CAPACITOR (CO= 80,u F 

 1NTERSTAGE  TRANSFORMER (T): 

PRIMARY- 1.4 

. . • • 

 » E e = 6.3 VOLTS AC FOR 812-A's & 2.5 VOLTS AC FOR 2A3'5 
 CIRCUIT  ARRANGEMENT SAME AS ON DWG. 92CM-6938 

UNDER TYPE 8I2-A 

  INPUT:CLASS  AB' - TWO TYPE 2A3's; PLATE- SUPPLY 
VOLTS = 360; CATHODE-BIAS RESISTOR (R1)=780 
OHMS; BYPASS CAPACITOR (CO= 80,u F 

 1NTERSTAGE  TRANSFORMER (T): 

PRIMARY- 1.4 

II 

   OUTPUT:CLASS B- T WO TYPE 812-A's, PLATE VOLTS 
(Ebb).1500; DC GRID VOLTS'. - 48;PLATE - TO - 
PLATE LOAD = 13200 OHMS 

VOLTAGE RATIO 
I/2 SEC. 

   OUTPUT:CLASS B- T WO TYPE 812-A's, PLATE VOLTS 
(Ebb).1500; DC GRID VOLTS'. - 48;PLATE - TO - 
PLATE LOAD = 13200 OHMS 1  
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816 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA  

Electrical: 

Filament, Coated: 
Voltage  2.5   dc volts 

1111r Current  
Heating Time   2.0   amo 10   sec. 

Tube Voltage Drop ( Approx.) 15 volts 

Mechanical: 

Mounting Position  Vertical, Base Down 
Overall Lengtn   4-9/16" ± 1/8" 
III, 3-15/16" ± 1/8" 

Maximum Diameter   1-9/16" 
aleeated Length  

Bulb   ST-12 
Cap  Small 
Base   Small-Shell Sm&l 4-Pin 

Basing Designation for wilco VIEW   4P 

Pin 1- Filament 2 Pin 4 - Fi 1 arriert , 
Pin 2 - No Cathode 

Connect ior • Shield 
Pin 3- No Cap - Anode 

Connect ion 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absalute Values: . 

COND.-MERCURY TEMP. RANGE  20-60 °C 
PEAK INVERSE ANODE VOLTAGE   7500 max. volts 
PEAK ANODE CURRENT   500 max. ma 
(tVERAGE ANODE CURRENT  125 max. ma 

o For supply frequency up to 150 cycles per second. 

The table on the following page classifies suitable rectifier 

circuits for the 816 and shows their safe maximum input and 

maximum output operating conditions for a peak inverse volt-

age of 7500 volts. These values are ba, ed on a sine-wave i n-

lout and the use of a suitable choke preceding any capacito r 
in the filter circuit. 

OCTOBER 15, 1947 TUBE DEPARTMENT 
tADIO CORPORATION OS AVAtICA, HARRISON. NOW JERSEY 

DATA 



816 

HALF-WAVE MERCURY-VAPOR RECTIFIER e 
CIRCUIT° 

MAXIMUM 

AC INPUT VOLTS 

1RMS) * 

APPROX. 

DC OUTPUT VOLTS 
TO FILTER 

MAXIMUM 

DC LOAD 

CURRENT 
amperes 

SINGLE-PHASE 
FULL- WAVE 
12 tubes/ 

FIG.I 
5300 total 2390 0.25 

SINGLE-PHASE 
FULL- WAVE 
14 tubes) 
FIG.2 

5300 total £780 0.25 

THREE-PHASE 
HALF-WAVE 

FIG.3 
3050 per leg 3570 0.375 

THREE-PHASE 
DOUBLE-Y 
PARALLEL 
FIG.4 

3050 per leg 3570 0.75 

THREE-PHASE 
FULL- WAVE 

FIG.5 
3050 per leg 7140 0.375 

° For RECTIFIER CIRCUITS and 

to 

' For maximum peak inverse voltage 

tr011r 14 th anode-return of each 
of the filament- supply winding, 
side of tee filament to which 

SMALL CAp, 

RF FILTER 
Type 872-A 

of 7500 volts. 

tu0eisnot connected 
the return 

the cathode 

ww- . 91," MA X. 1 

CONSIDERATIONS refer 

to tre center tap 
should be made to that 

shield is connected. 

ST I2 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED ---

3 154: 

i '/J 

---T 

'! 

4 9/Ii' 

4 I/8" 

I 

SMALL - SHELL l‘s 
SMALL 4- PIN 

BASE 

92Cm - 6277R2 

OCTOBER 15, 1947 TUBEDEPARTIMENT 
lAD.0 COMIATION Of /MIKA, KAfilSON. NEW raw, 

DATA 



826 
TRANSMITTING TRIODE c\ 36‘ 

GENERAL DATA 

Electrical: 
Filament, Thoriated Tungsten:t 
Voltage  7.5   ac or dc volts 
Current  4  amp 

Amplification Factor . . . 31 
Direct Interelectrode Capacitances: 
Grid to Plate  5   ge 
Grid to Filament . 3   mmf 
Plate to Filament. 1.1   4,f 

Mechanical: 
Mounting Position  Verticai Only, Base up cr down 
Overall Length   3-1/2" t 3/16" 
Seated Length  3-1/16" t 3/16" 
Maximum Diameter   See Outline Drawing 
Bulb   T-16 
Base   Medium Mo'cled-Flare Septar 7-Pin 

Basing Designation for BOTTOM VIEW   7BC 

Pin 1- Plate 
Pin 2 - Filanent 
Pin 3-Grid 
Pin 4 - rilament 

Center-Tap 

Pin 5- G- id 
Pin 6- Filament 
Pin 7 - ate 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony  

Carrier conditions te r tube foruse with a ear. aoduLation factor of 1.0 

Maximum Ratings, Absolute Values: NA1-URAL COOLING 
CCS. /CAS"  

DC PLATE VOLTAGE   800 max. 1000 max. volt: 
DC GRID VOLTAGE  -600 max. -600 max. volts 
DC PLATE CURRENT   95 max. 125 max. ma 
DC GRID CURRENT  40 max. 40 max. ma 
PLATE INPUT  60 max. 95 max. watts 
PLATE DISSIPATION  30 max. 45 max. watts 

Typical Operation with Natural Cooling: 

DC Plate Voltage   - . . 1000 • • volts 

DC Grid Voltages   1 -160 . .•  vous 
4000 • o: 

Peak RF Grid Voltage   - . . 320 • • volts 
DC Plate Current   95 • • ma 
DC Grid Current ( Approx.) ° - . . 40 • • ma 
Driving Power ( Approx.) ° . . - . . 11.5 • . watt: 
Power Output (Approx.) . . . - . . 70 • • watt: 

t,e,",e,i,°: see next page. 

4 Indicates a change. 

xt— 

AUGUST 15, 1947 TUBE DEPARTMENT 
RADIO CORPORATION Of MIRKA, DAMSON. NUN JEESET 

DATA 1 
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826 

TRANSMITTING TRIODE 

Maximum Ratings, Absolute Values: FORCED—AIR 

DC PLATE VOLTAGE   
DC GRID VOLTAGE  
DC PLATE CURRENT   
DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION  

Typical Operation with 

DC Plate Voltage   

DC Grid Voltagee0   

Peak RF Grid Voltage   
DC Plate Current   
DC Grid Current ( Approx.) ° . • 
Driving Power ( Approx.) ° . . • 
Power Output ( Approx.) . . . . 

ccs• 
800 max. 

-600 max. 
95 max. 
40 max. 
75 max. 
40 max. 

Forced-Air Cooling: 

800 
f -no 

2800 
198 
94 
35 

6.3 
53 

COOLING 

1000 max. volts 
-600 max. volts 
125 max. ma 
40 max. ma 
125 max. watts 
60 max. watts 

1000 • . volts 
-100 • . volts 
2800 • . ohms 
210 • • volts 
125 . . ma 
35 . . ma 
6.6 . . watts 
90 . • watts 

RF POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

y-dotin condi tIeT tube without uodukitionœ  

Maximum Ratings, Absolute Values: NATURAL COOLING 
CCS. Witee 

DC PLATE VOLTAGE   1000 max. 1000 max. volts 
DC GRID VOLTAGE  -600 max. -600 max. volts 
DC PLATE CURRENT   125 max. 140 max. ma 
DC GRID CURRENT  40 max. 40 max. ma 
PLATE INPUT  95 max. 130 max. watts 
PLATE DISSIPATION  45 max. 55 max. watts 

Typical Operation with Natural Cooling: 

OC Plate Voltage 

DC Grid Voltagedà 

Peak RF Grid Voltage   
DC Plate Current   
DC Grid Current ( Approx.) 
Driving Power ( Approx  )   
Power Output ( Approx.) . . .   

- . . 
- . . 

- . . 
- . . 

1000 • • volts 
-70 • . volts 
2000 . . ohms 
425 • • ohms 
183 • • volts 
130 . ma 
35 • ma 
5.8 . . watts 
90 . . watts 

Maximum Ratings, Absolute Values: FORCED—AIR COOLING 
cos° IcAs" 

DC PLATE VOLTAGE   1000 max. 
DC GRID VOLTAGE  -600 max. 
DC PLATE CURRENT   125 max. 
DC GRID CURRENT  40 max. 
PLATE INPUT  125 max. 
PLATE DISSIPATION  60 max. 

t..."• ••#. °.°13.•: See next page. 

1250 max. volts 
-600 max. volts 
140 max. ma 
40 max. ma 
175 max. watts 
75 max. watts 

—In Indicates a change. 

AUGUST 15, 1947 TURE DEPARTMENT 
RADIO CORPORATION Of APAERICA. HARRISON. NEW ;ERSE./ 

DATAI. 
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TRANSMITTING TRIODE 

4-Typical Operation with Forced- Air Cooling: 

DC Plate Voltage   1000 . • 1250 • • volts 
-70 . • -125 . . volts 

DC Grid Voltagedià   12000 • • 3600 • • ohms 
440 . . 780 • • ohms 

Peak RF Grid Voltage   183 . • 245 • • volts 
DC Plate Current   125 • . 125 • • ma 
DC Grid Current ( Approx.) . • 35 • • 35 • • ma 

Driving Power ( Approx.) . . . 5.8 • . 7.7 • • watts 
Power Output ( Approx.) . . . . 86 . • 120 • • watts 

the filament is cen,er-tapped and the center lead is brought out of 
the tube. With this design, it is possible to minimize the effect of 
filament- lead inductnnce by connecting all three filament' leads in par-
allel through rf by-pass capacitors. The ci— ter lead of this parallel 
connection should nct be returned directly to the center-tao of the 
filament- transformer winding or to ground, although it may be by-passed 
to either o' these points if desired. RF by-passing of the grid- and 
plate- return circuit, should be made to the center lead of the fila-
ment. 

• Continuous Commercia l Service. 

se Intermittent Commercial and Amateur Service. 

e Obtained by grid resistor of value shown. Fixed supply not recommended 
for linear nodulatico, 

ee Grid voltages are given with respect to the mid- point of filament oper-
ated on ac. If dc is used, each stated value of grid voltage snould be 
decreased by one-half the filament voltage and the circuit returns made 
to the negative end of the filament. 

o Subject to wide variations as explained on sheet TUBE RATINGS in Gen-
eral Section. 

CC Modulation essentially negative may Ceased if pleepó:gie genocilictifioUe 
audio- frequency envelope does not exceed 1150o th 

à Obtained froc fixed sayply. by grid resistor ( 2000, 2000, 3600) or by 
cathode resistor (I2T, aao, lao). 

NOTE: when the 826 is used in the final amplifier or a preceding stage 
of a transmitter designed for break-in operation and oscillator keying, 
a small amount of fixed bias must be used tc maintain the plate current 
at a safe value. With plate voltage of 1250 volts, a fixed bias of at 
least - 22.5 volts should be used. 

Data on operating frequencies for the 826 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. Adequate shielding 
must be provided at the higher frequencies. At the very-high 
frequencies, push-pull operation is recommended and it is de-
sirable touse each tube with its two grid terminals cornected 
together aswell as itstwo plate terminals connected together, 
in order to reduce the respective lead inductances. 

4- Indicates a change. 

AUGUST 15, 1947 WU DEPARTMENT 
RADIO CORFOIATION OF AWING. NAllt1SO4 NEW RESET 

DATA 2 



826 
TRANSMITTING TRIODE 

3 

3/,6" 

5 
/16 MIN• 

.058'4.002"- .006" 
DIA. 

6 PINS 

.000' MIN. 

--T (NOTE 4) 

3/"DIA.a MA X. 

DIA. 

52" 

MEDIUM MOLDED. 
FLARE SEPTAR 
7- PIN BASE 

X 

I ',3j 3A; 
(NOTE 2) 

e 

92CM - 613IR2 BOTTOM VIEW  

I 3/,: R. mAx. 

(NOTE 3) 

52" 

NOTE 1 

.125"t .003' 

THE REFERENCE AXIS UY' IS DEFINED AS THE AXIS OF TOE 

BASE- PIN GAUGE DESCRIBED IN NOTE 1. 

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 0.37S . A FLAT- PLATE 

BASE- PIN GAUGE HAVING SIX HOLES 0.0800. A 0.000S . AND 

ONE HOLE O. LISO . U 0.0005 ARRANGED ON A 1.0000 . t 

0.0005' CIRCLE AT SPECIFIED ANGLES WITH TOLERANCE OF t5' 

FOR EACH ANGLE. GAUGE IS ALSO PROVIDED WITH A HOLE 

0.500 . t 0.010 . CONCENTRIC WITH PIN CIRCLE MOOSE CENTER 

IS ON THE AXIS VV'. 

NOTE 2: A FLAT- PLATE FLANGE GAUGE WITH MOLE 2.063 . - 

0.000. • 0.003. IS LOWERED OVER TUBE SEATED IN BASE-

PIN GAUGE SO THAT THE HOLE AXIS IS COINCIDENT WITH AXIS 

YO' WITHIN 0.150 ., ANDSO THAT THE BOTTOM SURFACE OF THE 

(continued on next page) 

AUGUST 15, 1947 pj DEPARDAIENT 

lACIO CORFORATION OF AMERICA HARRISON. NSW *MY 

CE-6131R24 



826 

TRANSMITTING TRIODE 

FLANGE GAUGE IS PARALLEL TO THE TOP SURFACE OF THE IIASL-

PIN GAüGE. AND UNTIL THE FLANGE GAUGE RESTS ON THE TUBE-

FLANGE SEAL AT POSITION XX'. THE PERPENDICULAR DIS-

TANCE BETWEEN TIE TWO GAUGES WILL OF AS SHOWN. 

ROTE 3: MINIMUM DIAMETER OF TUNE- SEAL FLANGE WILL BE 

SUCH THAT A RING GAUGE HAVING 1.0. OF 2.12S . - 

• 0.003 . ANO THICKNESS OF 0.125 . t 0.010° WILL MOT PASS 

THE FLANGE WHEN TRIED AT ANY ANGLE. 

NOTE R: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE 

WHICH PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

AUGUS1 15, 1947 TUBE DEPARTMENT 
tA010 CORPOtATIO.. Of AWIICA, MAIIISOM, NSW lt.SVI 

CE-6131R2P 
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4,00, 

830 - B 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 

25 

ilament 

Amplification Factor Thoriated Tungsten 
Voltage 10 -c 

Plate to Filament 1.8 or d-c vo:ts 

Current 2 amp. 

Direct Interelectrode Capacitances lapproxia: 
Grid to Plate 11 
Grid to Filarent 5 

umf 

lJf 
ppf 

Maximum Overall Length 6-11/16" 
Maximum Diameter 2-1/16" 
Cap Small Métal 
Base Medium 4-Pin Bayonet 

MAX IMUM RATINGS and TYP ICAL OPERAT ING CORD IT IONS 

A-F POWER AMPLIFIER & MODULATOR - Class B 

D-C Plate Voltage 1000 max. volts 
Max-Signal D-C Plate Current * 150 max. ma. 
Max-Signal Plate Input * 150 max. watts 
Plate Dissipation* 60 max. watts 
Typical Operation - 2 tubes: 

Unless otherwise specified, values are for 2 tubes. 
Filament Voltage 10 10 a-c volts 
D-C Plate Voltage 800 1000 volts 
D-C Grid Voltage -27 —35 volts 
Peak A-F Grid-to-Grid Voltage 250 270 volts 
Zero-Signal D-C Plate Current 20 20 ma. 
Max-Signal D-C Plate Current 280 280 ma. 
Load Resistance ( per tube( 1500 1900 OhMS 

Effective Load Res.(platetoplate) 6000 7600 ohms 
Max-Signal Driving Power 5 6 approx.watts 
Max-Signal Power Output 135 175 approx.watts 

R-F POWER AMPLIFIER - Class 8 Telephony 

Carrier conditions per tube for use with a wax. awdutation fact. of i.e 

D-C Plate Voltage 1000 max. volts 
D-C Plate Current 100 max. ma. 
Plate Input 90 max. watts îlate Dissipation 60 max. watts 
ypical Operation: 
Filament Voltage 10 10 a-c voilts 
D-C Plate Voltage 800 1000 volts 
D-C Grid Voltage -27 -35 volts 
Peak R-F Grid Voltage 85 85 volts 
D-C Plate Current 95 85 ma. 
D-C Grid Current ** 7 6 approx.ma. 

h Driving Power ** ° 9 6 approx.watts 
I Power Output 23 26 approx.watts 
", **, * Set n•al page. 

(continued an next neee) 

MAR. 20, 1936 
RCA RADIOTRON DIVISION 
K..reduinCtueedG COMPAIWI NC. 

TENTATIVE DATA 
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830- B 
R-F POWER AMPLIFIER, OSCILLATOR 

CLASS B MODULATOR 
Icontanuen iron preceding page, 

PLATE-MODULATED R-F POWER AMPLIFIER - Class  C Telephony 
 e 

Carrier conditions per tube for use with a max. miodutation fact. of 1.0 

D-C Plate Voltage 800 max. volts 
D-C Grid Voltage -300 max. volts 

100 max. ma. 
D-C Grid Current 30 max. ma. Alb ( 
D-C Plate Current 

Plate Input 80 max. watts 
Plate Dissipation 40 max. watts 
Typical Operation: 

Filament Voltage 10 10 a-c volts 
D-C Plate Voltage 600 800 volts 
D-C Grid Voltage -140 -150 volts 

1, 
Peak R-F Grid Voltage 255 265 volts¡ 
D-C Plate Current 95 S5 ma. 
D-C Grid Current ** 30 20 approx.ma. 
Driving Power ** 7 5 approx.watts 
Power (Input 38 50 approx.watts 

R-F POWER  AMPLIFIER 6 OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without modulation« 

D-C Plate Voltage 1000 max. . volts 
D-C Grid Voltage -300 max. volts 

D-C Grid Current. 150 max. max. ma. 
D-C Plate Current ma. 

30  
Plate Input 150 max. watts 
Plate Dissipation 60 max. watts 
Typical Operat ion: 
F i lament Vol tage 10 10 10 a-c volts 
D-C Plate Voltage 600 800 1000 volts 
D-C Grid Voltage -95 -105 -110 volts 
Peak R-F Grid Voltage 235 245 250 volts 
D-C Plate Current 140 140 140 ma. 0 
D-C Grid Current ** 30 30 30 approx.ma. 1 
Driving Power ** 7 7 7 approx.watts 
Power Output 45 70 90 approx.watts 

e AAAAA gad over any audio— frequency cycle. 

ee Subject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

e At crest of a— f cycle with modulation factor of 1.0. 

the audio— frequency enveloOe does not exceed 115S of the carrier con-11110 
fig Modulation essentially negative soy be used If the positive peak of 

cations. 

Foe op•ration of the 8304 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

• 
(continued on a.. bagel 

MAR. 20. 1936 TENTATIVE DATA 
RCA RADIOTRON DIVISION 
RCA 4.1.1inCTURING COYANY PIC 



830-B 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 

MAR. 20, 193;5 TENTAT IVE DATA 2 
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833A 

Power Triode 
THOR1ATED-TUNGSTEN FILAMENT RUGGED STRUCTURE 
ZIRCONIUM-COATED ANODE POST TERMINALS 

1250 WATTS CW INPUT ( CCS) TO 30 Mc WITH NATURAL COOLING 
1800 WATTS CW , NPUT ( CCS) T020 McWITH 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 Fac7or, for grid volts 
= -10 and plate ma - 200   35 

Direct Interelectrode Capacitances: 
Grid to plate   6.3 PeLf 
Grid to filament  12.3 mid 
Plate to filamert   8.5 wf 

Mechanical: 

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

Overall Length  8-5/8" ± 3/16" 
Maximum Diameter  4-19/32" 
Bulb  136 
Weight ( Approx  )  1 lb 
Terminal Connectiont ( See Dimensional Outline): 

F- Filament 

G -Grid 

P - Plate 

Thermal: 

Cooling: 

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

Fittings: 

Johnson ( E.F. Johnson Company, Waseca, Minn.) Assembly Cat. 
No.124-212 consisting of ceramic mounting for filament end 
and two heat-radiating connectors forgrid and plate terminals. 

See next page. .› Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 9-62 
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AF POWER AMPLIFIER & MODULATOR -- Class 13 

NATURAL COOLING 

CCS. ICAS" 

Maximum Ratings, Absolute-Maxsmum 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 Cooling: 

Values are for 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 

cc's* IcAs•• 
Maximum Ratings, Absolute-Max:mum 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 Cooling: 

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. 

"": See next page. 
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POWER TRIODE 

RF POWER AMPLIFIER - Class fl Telephony 

Carrier conditeons per tube for use with a *au. *adulation factor of 1.0 

NATURAL COOLING 

ccs ICAS" 

Maximum Ratings, Abs,lute Values: 

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 ,/oltage. . .   90 110 volts 
DC Plate Current  150 150 ma 
DC Grid Curremt ( Approx.)   2 2 ma 
Driving Power ( Appro,. *.   10 11 watts 
Power Output ( Approx.). .   150 200 watts 

FORCED- AIR COOLING 

CC.S. /CAS"  

Maximum Ratings, Absolute Values: 

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 Cooling: 

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 Currert ( Apprax.)   2 3 ma 
Driving Power ( Approx.)A.   14 21 watts 
Power Output IApprox.. .   225 250 watts 

PLATE-MODULATED RF POWER AMPLIFIER - Class C TelePnolY 

Carrier conditicns per tube for use with a sax. modulation factor of 1.0 

NATURAL COOLING 

cc's° IcAs"" 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  2500 max. 3000 max. volts 
C GRID VOLTAGE   -500 max. -500 max. volts 

PLATE CURRENT  400 max. 400 max. ma 

e For ac filament supply. 

At crcst of auDia—frequency cycle with modulation factor of 1.0. 

10-56 
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POWER TRIODE 

DC GRID CURRENT   
PLATE INPUT   
PLATE DISSIPATION   

GCS. /CAS" 

100 max. 100 max. m2 
835 max. 1000 max. watts 
200 max. 250 max. watts 

Typical Operation with Natural Cooling: 

DC Plate Voltage  2500 3000 volts 
DC Grid Voltage.  -300 -240 volts 

From a grid resistor of . 4000 3400 ohms 
Peak.RF Grid Voltage. . .   460 410 volts 
DC Plate Current  335 335 ma 
DC Grid Current (Approx.)'  75 70 M2 

Driving Power ( Approx.)..   30 26 watts 
Power Output ( Approx.). .   635 800 watts 

FORCED-AIR COOLING 

CCSe ICASee 

Maximum Ratings, Absolute Values: 

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 Voltage.  -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 watt2 
Power Output ( Approx.). .   1000 1500 watU 

RF POWER AMPLIFIER & OSCILLATOR--Class C Telegraphy' 
and 

RF POWER AMPLIFIER--Class C FM Telephony 

NATURAL COOLING 

ccs• ICASee 

Maximum Ratings, Absolute Values: 

DC GRID VOLTAGE   -500 max. -500 max. volts 
3000 max. 1 3300 max. volts DC PLATE VOLTAGE  

DC PLATE CURRENT  500 max. 500 max. ma 

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

m  Key—down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak o' 
the audio— frequency envelope does not exceed 1151 of the carrier 
conditions. 

e .es,e . See next page. 
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POWER TRIODE 

• 

ccs IcAs" 
DC GRID CURRENT   100 max. 
PLATE INPUT   1250 mat. 
PLATE DISSIFATION   300 max. 

Typical Operation with Naturel Cooling: 

DC Plate Voltage  2250 3000 
DC Grid Voltage   -125 -200 

From a grid 
resistor of   1500 3600 

From a catlode 
resistor of   235 425 

Peak RF Grid Voltage. 300 360 
DC Plate Current  445 415 
DC Grid Current 

(Approx.)"  85 55 
Driving Power 

(Approx.)"  23 20 
Power Output 

(Approx.)   780 10(40 

100 max. ma 
1500 max. watts 
350 max. watts 

3000 300C volts 
-160 -15E volts 

2300 215C ohms 

400 27C ohms 
310 35C volts 
335 500 ma 

70 7C ma 

20 25 watts 

800 1150 watts 

FORCED- AIR COOLING 

CeSe /CAS" 

Maximum Ratings. AbsD/ute Values: 

DC PLATE VOLTAGE  4000 max. 4000 max. volts 
DC GRID VOLTAGE   -500 max. -500 max. volts 
DC PLATE CURRENT  500 ma). 500 max. ma 
DC GRID CURRENT   100 max. 100 max. ma 
PLATE INPUT   1800 ma). 2000 max. watts 
PLATE DISSIPATION   400 max. 450 max. watts 

Typical Operation with Forced-Air Cooling: 

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 

• 
SuDject towide variation dependinj on tne impecanceof the Io.] circuit. 
Hip-impedarce load circuits require more grid Current and drivirrg power 
to obtain tue desired output. Low-impedanze load circuits need less 
grid current and driving power, but plate- circuit efficiency is 
sacrificed. The tri' er stage snou10 have gode' regulation and should 
be capable ef delivering consideraoly more than the required drieing 
power. 

àa Obtained from fixed supply, by grid resistor, Dy Cathode re5istor, or 
by combination methods. 

See next page. Indicates a thange. 
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POWER TRIODE 

NOTE: When the 833-A is used in the final amplifier or a preceding stage 
of a transmitter designed for break-in operation and oscillator keying, 
a small amount of fixed-bias must be used to maintain the plate current 
at a safe value. With a plate voltage of u000 volts, a fixed bias of at 
least -90 volts should be used. 

SELF-RECTIFYING OSCILLATOR OR AMPLIFIER - Class C 

NATURAL COOLING 

CCSe /CAS 

Maximum Ratings, Absolute Values: 

AC PLATE VOLTAGE ( RMS). 4250 max. 4650 max. volts 
DC GRID VOLTAGE   -315 max. —315 max. volts 
DC PLATE CURRENT  250 max. 250 max. ma 
DC GRID CURRENT   50 max. 50 max. ma 
PLATE INPUT**   1180 max. 1290 max. watts 
PLA-E DISSIPATION   300 max. 350 max. watts 

Typical Operation with Natural Cooling: 

AC Plate Voltag ( R)S). .   4000 4400 volts 
DC Grid Voltage °  -80 -85 volts 

From a grid resistor of 2200 2400 ohms 
DC Plate Current  240 240 Md 

DC Grid Current ( Approx.)   37 36 ma 
Driving Power ( Approx. (AA   13 13.5 watts 
Output-Circuit Ef-

ficiency ( Approx  )   85 85 % 
Useful Power Output ( Approxj 710° 800° watts 

FORCED- AIR COOLING 

ccs• 
Maximum Ratings, Absolute Values: 

AC PLATE VOLTAGE ( RMS)  
DC GRID VOLTA6E   
DC PLATE CURRENT  
CC GRID CURRENT   
PLATE INPUT   
PLATE DISSIPATION   

5650 max. volts 
-315 max. volts. 
250 max. ma 
50 max. ma 

1570 max. watts 
400 max. watts 

Typical Operation with Forced-Air Cooling: 

AC Plate Voltage ( RUS)  5300 volts 
DC Grid Voltagedi  -97 volts 

from a grid resistor of   2700 ohms 
DC Plate Current  240 ma 
DC Grid Current ( Approx.)   35 ma 
Driving Power (Approx.)id   14 watts 
Output-Circuit Efficiency ( Approx.) . 85 % 
Useful Power Output ( Approx.)   975° watts 

A* Power input to plate is 1.11 times the product of ac plate voltage 
Ires) and the dc plate current. 

" From a self- rectified driver. 

See next page. cates a change. 
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POWER TRIODE 

AMPLIFIER or OSCILLATOR -- Class C 

Wtth Separate, Recttfied, Unfiltered, Single-Phase, 
Full- Wave Plate Supply 

NATURAL COOLING 

CCS4 /CAS 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  2700 max. 3000 max. volts 
DC GRID VOLTAGE   -450 max. -450 max. volts 
DC PLATf CLRRENT  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: 

DC Plate Voltage  2500 2750 volts 
DC Grid VoItage4  -130 -135 volts 

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

ficiency ( Approx  )   85 85 
Useful Power Output 

(Approx.)   935° 1020° watts 

FORCED- AIR COOLING 

ccs° 
Maximum Ratings, 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 
DC Grid Voitageà  -155 

From a g- id resistor of   2100 
DC Plate Cdrrent  450 
DC Grid Current ( Approx.)   73 
Driving Power ( Approx.)tt   26 
Output-Circuit Efficiency ( Approx.) 85 
Useful Power Output ( Approx.) . . . 1240° watt 

• Continuous Commercial Service. 

e• IntermittwntCommercial and Amateur Serviie. 

t Power input to plate is 1.23 times the product of dc plate voltage 
, times dc plate current. 
- This value of useful power is measured at load of output circuit hawing 

the indicated efficiency. 

4,tt: See meat page. ...Indicates a change. 
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POWER TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Filament Current  1 9.4 10.6 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate   — 5.5 7.1 
Grid to filament. . .   — 10.1 14.5 mgf 
Plate to filament . .   — 6.4 10.6 muf 

Amplification Factor. .   2 31.5 38.5 
Grid Current  3 160 380 ma 
Plate Current ( 1) • • • • 3 490 810 ma 

Plate Current ( 2) • • • • 4 60 140 Ma 

Power Output  5 1150 — watts 

Note 1: With 10 volts dc on filament. 

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

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

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

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

è Obtained from a grid resistor of the value shown or frce a combination 
of grid resistor and cathode resistor. Fixed bias operation is not 

recmmte:gitaees= resistor not be bypassed for the plate 

tt :nrdomgra driver with a rectified, unfiltered, single-phase, full wave 
plate supply. 

RATINGS vs FREQUENCY WITH NATURAL COOLING 

FREQUENCY 30 50 75 Mc 

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

Class 8 telephony 
Class C telephony 
Class C telegraphy 

100 
100 
100 

98 
90 
90 

94 
72 
72 

% 
% 
% 

RATINGS vs FREQUENCY WITH FORCED—AIR COOLING 

FREQUENCY 20 50 75 Id, 

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

Class B telephony 
Class C telephony 
Class C telegraphy 

100 
100 
100 

97 
83 
83 

93 
65 
65 

% 
% 
% 

2-59 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 

4 

• 

• 

e 

• 

• 



±..003 

.437±.003 
DIA. 

2 TERMINA.D 

1.125 .812 
MAX. MIN. F 

é è 
JETEC N. J1-9 

833-A 

POWER TRIODE 

r  -2 '321 

G y  

.656 
MAX. 

— 2 %;± 1/46« 

2 TERMINALS 
JETEC N2 J1-7 
SE NOTE I 

T36 
LB 

NOTE 2 

.37±. .004" 
TO FLAT 

NOTE 3 
JETEC NeJNIO 

92CM-4706R5 

NOTE I: THE ANGLE FORMED ON ,A PLANE NORMAL TO T4E TUBE 

AXIS BY TKE INTERSECTION OF THE PLANE DETERMINED BY THE 

AXIS OF THE FILAMENT TERMINALS WITH THE PLANE DETERMINED 

BY THE AXIS OF THE GRID AND PLATE TERMINALS IS NOT MORE 

THAN 

NOTE 2: THE MOUNTING SHOULD PROVIDE LIBERAL CLEARANCE FOR 

THIS TIP. 

NOTE 3: TIE PLANE THROUGH THE FLAT SIDE OF THE FILAMENT 

TERMINAL IS 90° ±7° WITH RESPECT TO THE PLANE THROUGH THE 

AXES OF THE FILAMENT TERMINALS. 
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AVERAGE PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS •  1 1 1 
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835 
R-F POWER AMPLIFIER , 

A-F POWER AMPLIFIER, MODULATOR 
Filament Thoriated Tungsten 

Voltage 10 
Current 35 

Amplification Factor ." 12 
Direct lnterelectrode acitanees: 
Grid to Plate 9.25', 
Grid to Filament ..--\6' 
Plate to Filament , 

Maximum OveraU L\ens.tt. 
Maximum Diame4ef \\\ 

Base S 

RCA Socket ( Type UT-54-14) S.7) < 

\ ' (- ' r,) \ 
For addstsonal data, lee\Type l(s.( Th,e\ 35 setyand the 8 are 

sdentxiglaxcept ter seird\ctrodà b4Pacttances. 

Data on, operatin 'frequencies, ' thé 835 are given on the 
, sheet TRANS. TUBE RAIINOS vs FREQUENCY. 

.' 

a-c _or SJ"\-t volts 

apf 
we 

7-7/8" 
2-5/16" 

T-18 
Jumbo 4-Pin 

Stock No.9936 

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-Al Stock 40.9937 

Maxsmum Ratings Are Absolute Values 

MAXIMUM RATINGS 

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

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

The 836 Tas two separate cathodes each of which is connecteC to its 
respective heater. Plate circuit return should be made to the center-
tap of the heater transformer. 

m.- Indicates a change. 

Dec. 1, 1142 DATA 
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836 

HALF-WAVE HIGH VACUUM RECTIFIER e 
AVERAGE PLATE cNARACTERiSTIC 
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,046 mAx. 

1  

PLAT( VOCTS D.C. 02C 4422 

CAP 

.550-.576. 
1 r DIA. 

TUBE MOUNTING POSITION 

5119 BULB 

5 I MAX. 

6% 

any 

MAx 

MEDIUM 4- PIN 
BAYONET BASE 

92C-4479R4 BOTTOM 

SOCKET CONNECTIONS 

NC 2 

Pin 1- Heater 6 Cathode 
Pin 2 - No Connect ion 
Pin 3 - No ConneCt ion 
Pin a - Heater 6 Cathode 
Cap - Plate 

K , 
él 

AA'.,PLANE OF 
-.a— irdicates a change. 
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MODULATOR, A-F POWER AMPLIFIER, 
R-F POWER\,AIeLIFIER, OSCILLATOR 

Filament .4F.i.éted Tungsten 
Voltage 11 
Current J 15.5 

Amplification Fac 20.5 

Direct Interelectrod:eiCapacitances 
Grid to Ptete 47 ' 
Grid to Fiiimsent5 25.5 
Plate to Filamenr 4 

Overall Length 
Maximum Diacre 
Bulb 
Cap 
Base 

MAXINUIRRAT TYP 

A-F POWER AMfLIFIER 

D-C Plate Voltage 
Plate Dissipation . 
Typical Operation: 

Filament Voltage 
D-C Plate Voltage 
D-C Grid Voltage 
Peak A-F Grid Voltage 
D-C Plate Current 
Plate Resistance 
Load Resistance 
Power Output 

11 
1500 
-49 
44 
175 

1800 
3700 

46 

a-c or d-c volts 
amp. 

(approx.): 
mmf 
mPf 
muf 

17-1/2" ± 1/8" 
6-1/8" 
T-48 

No.19C2 
No. 3117 

OPERATING CONDITIONS 

ULATOR - Class A  

2500 max. volts 
600 max. watts 

11 
2000 
-65 
60 

270 
1500 
3100 
100 

11 
2500 
-92 
87 

240 
1600 
5000 
160 

A-F POWER AMPLIFIER & MODULATOR Class El 

D-C Plate Voltage 
Max-Signal D-C Plate Current * 
Max-Signal Plate Input * 
Plate Dissipation * 
Typical Operation - 2 tubes: 

Unless otherwise specified. values are for 2 totes. 
Filament Voltage 11 11 11 a-c volts 
D-C Plate Voltage 2000 2500 3000 volts 
D-C Grid Voltage -85 -111 -135 volts 
Peak A-F Grid-to-Grid Volt. 500 490 
Zero-Signal D-C PlateCur. 0.12 0.12 
Max-Signal D-C Plate Cur. 1.7 1.4 
Load Resistance ( per tubel 650 1000 
Effective Load Resistance 

(plate to plate) 2600 «CO 
Max-Signal Driving Power 20 12 
Max-Signal Power Cutout 2.2 2.3 

a-c volts 
volts 
volts 
volts 
ma. 
ohms 
ohms 
watts 

3000 max. 
1 max. 

2250 max. 
750 max. 

volts 
amp. 
watts 
watts 

490 volts 
0.11 amp. 
1.2 amp. 

1400 ohms 

5600 ohms 
6 approx.watts 

2.4 apProx.kw 
* AAAAA gad over any audio frequency cycle of elne—wave ford. 

4— Indicates a change 
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MODULATOR. A-F POWER AMPLIFIER, 
R-F POWER AMPLIFIER, OSCILLATOR  e 

(continued trig preceding page) 

R-F POWER AMPLIFIER - Class 8 Telephony 

Carrier conditions per tube for use with a nax. modulation fact. of i.o 

D-C Plate Voltage 
D-C Plate Current 
R-F Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

Filament Voltage 
D-C Plate Voltage 
D-C Grid Voltage 
Peak R-F Grid Voltage 
D-C Plate Current 
Driving Power s* ° 
Power Output 

e At crest of a-f cycle with modulation factor of 1.0. 

PLATE-MODULATED R-F PONER AMPLIFIER - Class C Telephony  

Carrier conditions ptr tube for use with a Bax. modulattun fact. of t.o 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
R-F Grid Current 
Platt Input 
Plate Dissipation 
Typical Operation: 

Filanent Voltage 
D-C Plate Voltage 
D-C Gria Voltage 
Peak R-F Grid Voltage 
D-C Plate Current 
0.0 Grid Current ** 
Driving Power ** 
Power Output 

R-F PONER AMPLIFIER 

Key-down conditions 

10.-C Plate Voltage 
D-C Gnu Voltage 
D-C Plate Current 
D-C Grid Current 
R-F Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

Filament Voltage 
D-C Plate Voltage 

" See next page. 

2500 max. volts 
0.75 max. amp. 

8 max. amp. 
1100 men. watts 
7°0 tax. watts 

11 11 11 a-c volts 
1500 2000 2500 volts 
-60 -44.5 -110 volts 
150 140 135 volts 

0.62 0.475 0.39 amp. 
40 25 20 approx.watts 
275 300 325 approx.watts 

11 
1500 
-250 
475 
0.9 
C.15 

75 
900 

OSCILLATOR - Cl 

2000 max. volts 
-500 max. volts 

1 max. amp. 
0.2 max. amp. 
6 max. amp. 

1800 max. watts 
500 max. watts 

11 a-c volts 
2000 volts 
-3rn volts 
525 volts 
0.85 amp. 

0.125 approx.amp. 
65 approx.watts 

1?S0 apProx.watts 

ass C Telegraphy 

per tube without modulation, 

2500 nun. 
-500 max. 

1 max. 
0.2 nets. 
10 Max. 

2500 max. 
750 max. 

volts 
volts 
amp. 
amp. 
amp. 
watts 
watts 

11 11 11 a-c volts 
1500 2000 2500 volts 

4- Indicates a change 

SEPT, 23. 1935 ( 4-37) 
RCA RADIOTION DIVISION 
K....NUFACIUM6 Coke.« SC 

DATA 



851 
MODULATOR, A-F,POWER AMPLIFIER, 

•  R-F POWER AIPIFIER, OSCILLATOR 
icontesse om preceding page) 

D-C Grid Voltage , 
Peak R-F Grid Voi,(ugg, 
D-C Plate Current V. 
D-C Grid Current **•-••1 
Driving Power .' , 
Power Output 

Subject to .4e. vairtions as • piikiAad on sheet TRANS. TUBE RATINGS. 

O Modulation es anti ly negative be usee If the positive peek of 
the positive p ah the audl fre ncy envelope does not exceed 115% 
of the carrier dit o s. 

For use of the 0 atLhe tsJjfis,rfçequencies, refer to sheet 
t TRANS. TLE PATiN VAtIREQtJENCV. 

‘.\ 

ir , 

-150 -200 -250 approx.volts  
375 425 450 approx.volts 
0.9 0 9 0.9 amp. 

0.15 0/1 2 0.1 approx.amp. 
55 ,, 50 45 approx.watts 
900 1250 1700 approx.watts 

TuaE svueot & CONNECTIONS 
TO END-MOUNTINCS. 

FIL GRID FIL. 

RCA TYPE 
LIT- ORS LI II IJ 

1'1 
PLATE 

RCA TYPE 

UT- lose 

SEPT. 23, 1935 ( 1-36) acx. RADIOTRON DIVISION 
RC • RAARFACTREING CCAMANY oc 

DATA 2 
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TYPICAL CHARACTERISTICS 
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857-B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 
Electrical: 

Filamentary 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 
(Insulated) 

Maximum Diameter 
Weight ( Approx.)   4 lbs 
Bulb   GT-56 
Cap  Skirted Large ( JETEC No.C1-10) 
Base   Terminal-Suppo rt Shell (JETEC No . FO-2) 

Temperature Control: 

Beating—When the ambient temperature is so low th a t the 

normal riseof condensed-merc ury temperat ureabove 

the amblent temperature will not bri ng the con-

densed-mercury temperature up to the m in imum va lue 

of the operating ranges specified under Maximum 

Ratings, some form of heat-co nse rv ing enc losure 

or auxi iary heater will be req u ired. 

Cooling—When the operating conditions are such that the 

max .mum value of the operating condensed-me rc ury 

temperature range is exceeded, provision :. hould 

be made for forced-air cooling suffici en t to pre-

vent exceeding the maximum val ue. 

Temperature Rise of Condensed-Mercury to Equilibrium 
Above Ambient Temperature ( Approx.):" 
No load  11.5 °C 
Full loac  15 °C 

• with filament volts . 4.75 and no heat-conserving enclosure. 

F2 - Filament, 
Cathode Shield, 
Shell ( Anode 

fi Return) 
Cap - Anode 

Vertical with filament end down Mounting Position  
Maximum Overall Lergth 

(Including flex•ble leads)   29-7/8" 
Seated Length  19-1/2" t 3/8 " 

7-1/8" 

mmIndicates a sump. 

JULY 1, 1955 DM DIVISION 
ISO CORPORATION OF NAOICA, NARRIKIN. NON AVM 

DATA 1 
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857-B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: For supply frequency of 6o cps 

Operating Condensed-Mercury 
Temperature Range 

25° to 60 0 C 30° to 40 0 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 FOR EQUIPMENT DESIGN 

Note Non. Max. 

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

Note 1: With 5 volts ros on filament. 

mote 2: with 0.75 volts ros on filament, 
perature at 250C. or above. 

mote 3: with 5 volts rms on filament, condensed-mercury temperature 
of 350 0 5°C, peak anode current of 100 amperes provided by half-
cycle pulse from a 60-cps sine wave and recurring approximately 
once a second. Tube drop is measured by an oscilloscope con-
nected between anode and center tap of filament transformer. 

and condensed-mercury tem-

OPERATING CONSIDERATIONS 

I-Ray WarnIng. X-rays are produced when the 857-8 is oper-

ated with a peak inverse voltage above 16000 volts 

(absolute value). These rays can constitute a health 

hazard unless the tube is adequately shielded for X-ray 

radiation. Although relatively simple shielding should 

prove adequate, make sure that it provides the required 

protection to the operator. 

Shselds and rf jolter circuses 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 life and performance. When shields are used, 

special attention must be given to providing adequate 

ventilation and to maintaining normal condensed-mercury 

temperature. Rf filters are employed to prevent damage 

caused by rf currents which might otherwise be fed back 

into the rectifier tubes. 

Averaged over any period of ye seconds eau joue. 

.> Indicates a change. 

JULY 1, 1955 
ILSE DIVISION 

I.A010 COUOIATICOI Of MORICA. HAMM. POW 11117 

DATA]. 
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857-B 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

For Ci rcuit Figures, see Front of this Section 

CIRCUIT 

MAX. 

TRANS. 
SEC. 

VOLTS 
(RAIS) 

E 

APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 

Ea,, 

MAX. 

DC 

OUTPUT 

AMPERES 

lay 

MAX. 

DC 

OUTPUT 

KW 

TO FILTER 

Fdc 

Fig. 1 

Half -ways 

Single- Phase 

1n-Phase Operation 

15400° 

7000à 

7000 

3200 

10 

10 
70 

32 

Fig. 2 
Full -Mane 

Single-Phase 

In-Phase Operation 

7700° 

3500à 

7000 

3200 

20 

20 
140 

64 

Fig. 3 
Series 

Single- Phase 

In-Phase Operation 

15400° 

70004 

14000 

6400 
20 

20 
;80 

.28 

Fig. 4 

Self -Wave 

Three-phase 

In-Phase Operation 

' esoo° 

4000• 

lorloo 

4800 
30 

30 
315 
44 

Fig. 5 
Parallel 

Three-Plate 

Quairature Operation 

8900° 

4coo• 

10500 

4800 

60 

60 
t30 

288 

Fig. 6 

Series 

Three- Phase 

Quadrature Cperation 

8900° 

4000A 

21000 

9600 

30 

30 
630 

338 

Fig. 7 

Half-Wave 

Four-Phase 

Quadrature Operation 
7700° 

3500à 
10100 

4600 

Rests- Induc- 

tsve ttve 

/mad Load 

.".6 40 

46 40 

Rests- Induc - 

ttve ttve 

Load Load 

364 404 

156 184 

Fig. 8 

Half-wave 

Six-Phase 

Çuadrature Operation 
7700° 

35001 

10500 

4800 

Rests- Indue- 

two ttve 

Load Load 

58 40 

38 40 

Rests- Induc - 

tsve two 

Load Load 

359 420 
182 192 

p For maximum peak inverse anode voltage of 22000 volts ana matimum aver-
age current of 10 amperes. 

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

JULY 1, 1955 
MOE DP/MPC)N 

IAO*0 CO.OÉATION 01 MODICA. 11.01150N, NIW JIMMY 

DATA 2 



857-B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

JULY I, 1955 CE-4649R3 
TUIIE INVISION 

RADIO CORPORATION Of AMERICA, NARRISON, NEW ROM 
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857-B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

TERMINAL- SUPPORT SHELL 

SIZE AND SHAPE 
OF HOLES MAY 

VARY OR THEY 
MAY BE OMIT TED 

-0.500- 18h5" 

NON- INSULATED INSULATED BUSHING 
BUSHING 

- 0.W 

0.000 - 0.406 I I .063 MAX. 

 4.06 
4. 37 5 

JETEC No. FO- 2 

RCA No. 39 I 

JULY 1, 1955 CE-4653R2 TUBE t4VBION 
RADIO :01PORATION OF »AMC& HARRISON, PAF W JERSEY 

92C5- 4633R2 





861 

SCREEN GRID R-F POWER AMPLIFIER 

Filament Thoriated Tungsten 
Voltage 11 
Current 10 

Amplification Factor 300 approx. 
Transconductance for 

plate current of 130ma. 2100 
Direct Interelectrode Capacitances ( approx. 

Grid to Plate 0.1emaximum 
Input 14.5 
Output 10.5 

Overall Length 
Maximum Radius 
Bulb 
Capiopposite filament basal 
Cap Ion sida of l'uni) 

Base 
RCA End- Mountings Types 

a-c or d-c volts 
amp. 

pmhos 
: 

NPf 
pp f 
ppf 

17-3/22" ± 1/8" 
6-5/8" 

GT-56 with arm 
No. 3909 
No.3910 
110.3503 

UT-1085, UT-1086 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

R-F POWER AMPLIFIER - Class  
Carrier condltions ter tube for use with a max. 
D-C Plate Voltage 
D-C Screen Voltage 
D-C Plate Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 2500 
D-C Screen Voltage ° 500 
D-C Grid Voltage -60 
Peak R-F Grid Voltage 250 
D-C Plate Current 190 
D-C Grid Current " 4 
Driving Power O " 20 
Power Output 140 

0 Use of a stries resistor Is not recommended. 
o At crest o a- f cycle .4th modulation factor of 1.0. 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

3000 
500 
-60 
245 
175 

4 
15 

160 

Telephony 
modulation factor of 1.o 

3500 max. 
750 max. 
250 max. 
600 max. 
35 max. 

400 max. 

3500 
500 
-60 
215 
150 

4 
15 

175 

volts 
volts 
ma. 
watts 
watts 
watts 

volts 
volts 
volts 
volts 
ma. 

approx.ma. 
approÀ.watts 
approx.watts 

Carrier tond:Lions per tube for 
D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 

elth external shielding. 
See next page. 

x- Indicates t change. 

use with a max. modulation factor of z.o 

3000 max. volts 
750 max. volts 

-1000 max. volts 
300 max. ma. 
75 max. ma. 

650 max. watts 
30 max. watts 
270 max. watts 

JULY 1, 1958 
RCA RADHDTRON DIVISION 
CA uANUiACTURNG COMPA.V.1111C 

DATA 

e-
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861 
SCREEN GRID R-F POWER AMPLIFIER 

(continued free preceding pagel 

Typical Operation: 
D—C Plate Voltage 

D—C Screen Voltage' 

2000 
130000 
1 425 

D—C Grid Voltage 1 { 3900 —250 
Peak R—F Grid Voltage 675 
D—C Plate Current 250 
D—C Grid Current " 65 
Driving Power " 45 
Power Output 285 
Obtained from modulated fined supply or modulated plate-voltage  
through 
1;aed rlIy g si erci"d.: IIeak resistor or partial self-bias methods. 

R—F POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 

Key—down conditions per 

D—C Plate Voltage 
D—C Screen Voltage 
D—C Grid Voltage 
D—C Plate Current 
D—C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D—C Plate Voltage 2000 3000 3500 volts 
D—C Screen Voltage ° 500 500 500 volts 

{63C0 6300 6300 ohms 
—250 —250 —250  volts 

Peak R—F Grid Voltage 725 725 725 volts 
D—C Plate Current 300 300 300 ma. 

D—C Screen Current 60 50 40 Ma. 

D—C Grid Current " 40 40 40 approx.ma. 
Driving Power " 30 30 30 approx.watts 
Power Output 400 600 700 approx.watts 

! Obtained by grid- leak resistor or other fi xed- or sel f-blas method. 
'.. Use of serles resistor is not recommended. 
I Modulation essentiel ly negative may be used 1 f the positive peak of 

the audio- frequency envelope does not exceed 115% of the carrier 
.. conditions. 

Subject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

For use of the mi at the higher frequencies, refer to sheet 
TRANS. TUBE RATINGS vs FREQUENCY. 

D—C Grid Voltage • 

2500 
50000 
400 

3800 
—225 
625 
220 
60 
40 
340 

3000 
70000 

375 
3600 
—200 
575 
200 

volts 
ohms 
volts 
ohms 
volts 
volts 
ma. 

55 approx.ma.  
35 approx.watts 
400 approx.watts 

addd ly 

n— I ndicates a change. 

tube without modulation! 
3500 max. volts 
750 max. volts 

—1000 max. volts 
350 max. ma. 
75 max. ma. 

1200 max. watts 
35 max. watts 
400 max. watts 

JULY 1. 1938 
RCA RADIOTRON DIVISION 

CC.41.Ny SC 

DATA 
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SCREEN GRID R-F POWER AMPLIFIER 

I r - - 
- - 

RCA TYPE 
  UT- 101% 

II GRID 

I.PLAIE-LEAD TO UNBASED ARAI 

L - ..SCREEN-IJETAL SIDE CAP 

NOTE - SCREEN CONNECT ON TO 
BOTH BLADE AND mETAL 
SIDE CAP 

AF. 18 , 1933 (9-36) PICA ItADIOTRON DIVISION 

KA urea.% .CluRING CO•awry 'MC 

DATA 2 

• 

\496> 
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AVERAGE PLATE CHARACTERISTICS 

Ef=i1 VOLTS D.C. SCREEN VOLTS •:-• 500 il  
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VALUES TO GIVE PLATE 
CURRENT CUT-OFF OF 10 NIA. 

PLATE 
VOLTS 

2000 
3000 
4000 
5000 
6000 

GRID 
VOLTS 

-60 
-61 
-82 
-ea 
-83 

JUNE 22.1934 

PLATE -AMPERES 

RCA RADIOTRON DIVISION 
ICA Well.01.1111NG COWAN, ve 

O 
o 

92S-5548 

0 
f-

9 

3 
a 
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865 

SCREEN GRID R-F POWER AMPLIFIER 

Filament Thor iated Tungsten 
Voltage 7.5 a-c or d-c volts 
Current 2.0 amp. 

Amplification Fact or 150 approx. 

Mutual Conductance for 
plate current of 18 ma. 750 wine 

Direct Interelectrode Capacitances: 
Grid to Plate 0.10*mitx i mum mmf 
Input 8.5 mmf 
Output 8.0 NO 

AS3X i mum Overall Length 5-3/4" 
Max imum Diameter 2-1/16" 
Bulb ST-16 
Cap Snel l Metal 
Base Medium 4-Pin Bayonet 

MX IMUN RAT INGS and TYPICAL OPERATING CONDITIONS 

R-F POKER AMPLIFIER- Class B (Telephony) 

Carrier conditions ter tube for use with a sax. modulation fact. of s.o 

D-C Plate Voltage 750 max. volts 
D-C Screen Voltage 175 rrax. volts 
D-C Plate Current 30 tree. nu. 
R-F Grid Current 4 max. amp. 
Plate Input 22.5 max. watts 
Screen Input 3 nex. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 500 750 volts 
D-C Screen Voltage 125 125 volts 
0-C Grid Voltage -30 -30 volts 
D-C Plate Current 30 22 nu. 
D-C Grid Current 5 3 approx.ma. 
Driving Power ° ** 2 1.5 approx.watts 
Power Output 3 4.5 approx.watts 

0 At crest of .-f cycle eith modulation factor of 1.0. 

PLATE-MCOULATED  R-F PC:A.4ER AMPLIFIER - Class C Telephony 

Carricr coati& tow per tube for use with a aux. acclutation fact. of 1.0 

D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
R-F Grid Current 

* filth external shielding. 
,444 See next page. (continued on next page) 

500 sex. volts 
175 max. volts 
-200 max. volts 

60 max. nu. 
15 max. ne. 
4 sex. amp.. 

SEPT. 30, 1936 DATA ICA RADIOIRON DIVISION 
P•ANIXAC11011.46 COWAN.. NC 



865 

SCREEN GRID R-F POWER AMPLIFIER 
(continued from preceding page/ 

Plate Input 30 max. watts 
Screen Input 2 max. watts 
Plate Dissipation 10 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 375 500 volts 
D-C Screen Voltage 125 125 volts 
D-C Grid Voltage -120 -120 volts 
D-C Plate Current 50 40 ma. 
D-C Grid Current ** 11 9 approx.ma. 
Driving Power ** 3 2.5 ,Ipprox.watts 
Paver Output 8.5 10 l_pprox.watts 

R-F PER AMPLIFIER t. C6CILLATCR - Class C Telegraçhy 

fey-down conditions per tube without modulat ion • 

D-C Plate Voltage 750 max. volts 
D-C Screen Voltage 175 max. volts 
D-C Grid Voltage -200 max. volts 
D-C Plate Current 60 max. ma. 
D-C Grid Current 15 max. ma. 
R-F Grid Current 5 max. amp. 
Plate Input 45 max. watts 
Screen Input 3 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 7.5 7.5 a-c volts 
D-C Plate Voltage 375 500 625 750 volts 
D-C Screen Voltage 125 125 125 125 volts 
D-C Grid Voltage -80 -80 41 -80 volts 
D-C Plate Current 55 50 45 40 ma. 
D-C Grid Current ** 11 9 6 5.5 approx.ma. 
Driving Power ** 2.5 2.0 1.2 1.0 uprox.watts 
Power Output 8.5 10 14 16 approx.watts 

" Subject to hide variations as expialned on sheet TRANS. TUBE RATINGS. 

ï modulation essentially negative Nay be used if the positive peak of 
the audio—frequency envelope does not exceed 115g of the carrier con— 
ditions. 

For use of the 865 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs. FREQUENCY. 

SEPT. 30, 1936 
RCA ItADIOTION DIVISION 
RCA uANIAACIUMNG COMPANY MC 

DATA 
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865 

• SCREEN GRID R-F POWER AMPLIFIER 

RCA RADIOTRON DIVISION 
IC, uàvoufACTURING CC..., NC 

JUNE 15, 1936 DATA 2 





866-A/866 

• HALF-WAVE MERCURY-VAPOR RECTIFIER 
This tyte supersedes RCA Types 866 and 856-A  

Filament* Coated 
Voltage 2.5 a-c volts 
Current 5.0 amp. 

Overall Length 5-3/8" ± 3/16" 
Seated Height 5-3/4" ± 3/16" 
Maximum Diameter. 2-7/16" 

filppulb ST-19 
Cap Medium, with Insulating Collar 
Base Medium 4-Pin, Bayonet 
RCA Socket Stock No.9937 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS 

III, Rating  Rating e Rating 3  

Supply Frequency 150 150 1000 max.  
Condensed-Mercury , oc 

Temperature Range* 25-60 25- 70 25-70 
Peak Inverse 

Plate Voltage 10000 2000 5000 max. volts 
Peak Plate Current 1.0 2.0 1.0 max. amp. 
Average Plate Current 0.25 0.5 0.25 max. amp. 
Tube Voltage Drop 15 15 15 approx.volts 

The filament of the 866-A/866 is partially shielded .rom the plate to 
permit operation from a power supply having a frequency vp to 1000 
cycles per second. Tre filament should be allowed to come up to oper-
ating temperature 0e ,ore plate voltage is applied. For average con-
ditions, the delay i, approximately 30 seconds. 

# Operation at re± 5°C is recommended. 

For shielding and r-f filter circuits, referto Type872-A/872. 

NOTES ON RATINGS 1 and 3 
The table on the next page gives empirical values ot choke in-

ductance III and the condenser capacitance ICI for choke- input-
to- filter circuits which will keep the peak plate current below 
the recommenced maximum, provided the average d- c load current 
'does not exceed the maximum load-current values shown. Values 
of IL/ and ICI are based on a 60-cycle a- c voltage supply. 

The capacitance IC) is small enough to prevent excessive surges 
when power is first applied to the circuit, and yet large 
enough togive adequate filtering. If the inductancefl.1 is in-
creased, it is permissible to increast the capacitance in the 
same proportion. In a two- section fi ter with two inductances 

of unequal value, the larger inductance should be placed next 
to the rectifier tubes. With such an arrangement, the maximum 
value of each capacitance should be determined on the basis of 
the value of the inductance preceding it. 

The circuits ( see Type872-P/8721 of Figs. 1,2, andO will give a 
ripple voltage lessthan 5% when used w.th a two-section filter 
having theminimum cf inductance and the corresponding maximum 
of capacitance. The circuits of Figs.4 and 5 will give a rip-
ple voltage of less than 1%. For any o these circuits, better 
filtering may beobtained with the inductances larger than the 
minimum given -n tie table. For these larger inductances, the 
corresponding capacitances may be increased by the same per-
centage as the inductances to give st Il better results. 

-ww- Indicates a caanae. 

JUNE 30, 1944 RCA VICTOR DIVISION 
10010 COIPOIATICN Of mime. HAMM, NM HMI 

DATA 
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866-A/ 866 

HALF-WAVE MERCURY-VAPOR RECTIFIER 
For Circuits, refer to Tyte 872-A1872. 

(continued from preceding pige) 

CIRCUIT 

A-C 

INPUT 

VOLTS" 
(RMS) 

MAX. 

D-C 

OUTPUT 

you's 
TO 

FILTER 

CHOSE INPUT 

ONE-SECTION FILTER 

mAx. 

D-C 

LOAD 

CURRENT 

amperes 

MIN. 

CHORE 

(L) 

henrys 

MAX. 

CONDENSER 

(C) 

pf 

SINGLE-PHASE 
FULL-WAVE 
(2 tubes) 
F1G.1 

3535 per tube 
3000 • • 
2000 • • 
1500 • • 

3180 
2700 
1800 
1350 

8.0 
6.8 
4.5 
3.4 

1.25 
1.5 
2.1 
2.8 

0.5 
0.5 
0.5 
0.5 

SINGLE-PHASE 
FULL-wAVE 
(4 tubes) 
FIG.2 

7070 total 
6000 • 
5000 • 
4000 • 

6360 
5400 
4500 
3600 

16.0 
13.5 
11.0 
8.9 

0.6 
0.7 
0.9 
1.1 

0.5 
0.5 
0.5 
0.5 

THREE-PHASE 
HALF-RAVE 

FIG.3 

4080 per leg 
3000 • • 
2000 • • 
1500 • • 

4780 
3510 
2340 
1750 

3.2 
2.2 
1.« 
1.1 

f.4 
2.0 
3.0 
4.0 

0.75 4 
0.75 
0.75 
0.75 

THREE-PHASE 
DOUBLE-Y 
›ARALLEL 
FIG.4 

4080 per leg 
3000 • • 
2000 • • 
1500 • • 

4780 
3510 
2340 
1750 

2.0 
1.5 
1.0 
0.7 

0.5 
0.7 
1.1 
1.5 

1.5 
1.5 
1.5 
1.5 

THREE-PHASE 
FULL-WAVE 

FIG.5 

4080 per leg 
3000 • • 
2000 • • 
1500 • • 

9570 
7020 
4680 
3510 

1.8 
1.4 
0.9 
0.7 

0.5 
0.7 
1.2 
1.5 

0.75 
0.75 
0.75 
0.75 

SINGLE-PHASE 
FULL.-WAVE 
(2 tubes) 
FIG.1 . 

3535 per tube 
3000 • • 
2000 • • 
1500 • • 

3950 
3300 
2260 
1700 

- 

- 

_ 

- 
- 
_ 

0.25 
0.25 
0.25 
0.25 

• With condenser input to fil er. 
•• For use under the conditions of the 

If the 866-A/866 is to be used 
conditions such that the peak inverse 
the o- c input voltage and d-c output 
be multiplied by a factor of 0.5 
volt conditions. 

,....-- 2 7/,6"MAX. --..1 

--. 194e:KAAx. •-•-• 

MEDIUM CAP-' - I 

under 

voltage 
to 

' 

10000-vol peak inverse rating. 
frequency and/or temperature 

voltage is limited to 5000 volts. 
values in the table should 

give new values for the 5000-

BOTTOM VIEW OF 
SOCKET CONNECTIONS g 

1 

ST19 BULB 

ZONE WHERE 
CONDENSED MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

--f 

5 

I 

s',. 

3/i6 

6 3 ••. 

0 

2 3 

• 

I a 
r ieri, 4 

...GAS TUBE TYPE 
q 

Pin 1 -Filament 
4.• Pin 1- No Connect ion 

Pin 3 - No Connection 
/16 Pin 4 - Filament 

Cap - Plate 

MEDIUM 4-PIN 
BAYONET BASE 

w 1 
TuBE MOUNTING POSITION  

VERTICAL: Base down. 
HORIZONTAL: No. 

we- Indicates a cnande. 92CM-6215R1 

JUNE 30, 1944 
RCA VICTOR DIVISION 

RADIO CORPORATION OF APARRICA HARRISON, NEW JERSEY 

CATA 



869-B 5\5:9‘61 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 
Electrical: 

Filamentary Cathcde, Coated: 
Voltage   5 ± 5%   ac volts 
Current 19 amperes 
Minimum Heating Time 

at Rated Voltage 60 seconds 
Peak Tube Voltage 

Drop ( Approx.) 15 volts 

Mechanical: 

Terminal Connectiols: 

Base   

Temperature Control: 

ileatIng—Whenthe ambient temperature is so low that the normal rise 

of condensed-rrercury temperature above the ambient tempera-

ture will not bring the condensed-erercury temperature up to 

the minimum value of the operating ranges specified under 

Maximum Rat ings, safe form of heat-conserving enclosure or 

auxiliary heater will be required. 

Cooling—When the operating conditions a-e such that the maximum 

value of the operating condensed-mercury temperatu-e range 

is exceeded, provision should be made for forced-air 

cooling sufficient to prevent exceeding the naximunt value. 

Temperature Rise 0' Condensed Mercury to Equilibrium 
Above Ambient Temperature ( Appro›.): . 

No Load   15 
Full Load   20 

F2 - Fi lament 

Cap- Anode 

F1 - Filament, SMIELD 
CAI, 

Cathode Shield 
(Anode Return) DI AA SO EE C 

FOSON LEFT SIDE OF TUBE 
TYPE MARKING ON BASE 

Mounting Positior   Vertical with filameit end down 
Overall Length   14-1/4" 0/16" 
Maximum Diameter   5-1/8" 
Bulb   GT-40 

Cap   Skirted Large fJEFEC No.C1-9 
RCA No.3905 

PETEC No.A3-20 
1 RCA No.3502 

HALF-WAVE RECTIFIER--In-Phase Operation. 

Maximum Rat ings, Absolute Values: For su6Ply frequency of to cbs 

Operating Condeneed-Mercury 
Temperature Range 

30° to 60°C 30° to 63°C 30° to 60°C 

PEAK INVERSE 
ANODE VOLTAGE 10000 max. 15000 max. 20000 max. volts 

. .e. See next page. 

NOV. 1, 1952 TUBE DEPARTMENT 
RADIC CORPORATION OF AMERICA. NAIIIIGON. NEW JERSEY 

DATA 1 
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869-B 

HALF-WAVE MERCURY-VAPOR RECTIFIER e 
Operating Condensed-Mercury 

Temperature Range 

30° to 60°C 300 to 50°C 300 to 40°C 

ANODE CURRENT: 
Peak . . . , 10 max. 10 max. 10 max. amp 
Average" . . 2.5 max. 2.5 max. 2.5 max. amp 
Fault, for dura-

tion of 0.1 
second max. 100 max. 100 max. 100 max. amp 

HALF-WAVE RECTIFIER--Quadrature Operation" 

Maximum Ratings, Absolute Values: For suPP/y frequency of 6o cPs 

Operating Condensed-Mercury 
Temperature Range 

30° to 60°C 30° to 60°C 30° to 60°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 

Role Min. Mar. 

Filament Current 
Critical Anode Voltage 
Peak Tube Voltage Drop 

Note I: With 5 volts rms on filament. 
Mute 2: With 0.75 volts rmsonfilament, and condensed-mercury temperature 

at 30°C. 
mote 3: With 5 volts mis on filament, condensed-mercury temperature of 

35 0 06 0c, peak anode current of 50 amperes provided by half-cycle 
pulse from a 60-cps sine wave and recurring approximately once a 
second. Tube drop is measured by an oscilloscope connected be-
tween anode and center tap of filament transformer. 

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

o Filament voltage in phase with anode voltage. 

ee Filament voltage out of phase (150° to 120°) with anode voltage. 

** Averaged over any period of 30 seconds maximum. 

1 21 amp 
2 100 volts 
3 17 volts 

OPERATING NOTES 

X-Ray Warning. X-rays are produced when the 869-13 is 

operated with a peak inverse anode voltage above 16000 

volts ( absolute valuel. These rayscan constitute a health 

hazard unless the tube is adequately shielded for x-ray 

radiation. 

NOV. 1, 1952 TUBE DEPARTMENT 
IIAEHO CORPORATION OF AMERICA, HAtRISON. NEW JERSEY 

DATA 1 



869-B 

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

CIRCUIT 

MAX. 

TRANS. 

SEC. 

VOLTS 

(RM 

E 

APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 

Eav 

MAX. 

DC 
OUTPUT 

S)AMPERES 

an 

MAX. 

RC 

OUTPUT 

OM 

TO FILTER 

Pdc 

II/ Fig. I 

Half -Wave 14000° 6300 2.5 16 

Single-Phase 10600e 4700 2.5 12 

In-Phase Operation 700Cr 3100 2.5 8 

Fig. 2 

Full -Wave 7000° 63C0 5.0 32 

¡  Single-Phase 5300e 4700 5.0 24 

In-Phase Operatic(' 35°°. 31 °° 5.0 16 

Fig. 3 

Series 14000° 12700 5.0 64 

Single-Phase 1060Ce 95C0 5.0 48 

In-Fhase Operation 7C00. 6300 5.0 32 

Fig. 4 

Half-Wave 8 Ica° 9500 7.5 72 

Three-Phase 6100e 7100 7.5 54 

In-Phase Operation 4000. 4700 7.5 36 

Fig. 5 
Parallel 8100° ç5oo 15.0 .43 

Three-Phase 6100e 7100 30.0 :15 

Quadrature Operation 4.0ŒI 4700 30.0 143 

Fig. 6 

Serles 8100D ICCO 7.5 43 

Three-Phase 61006 14200 15.0 215 

Quadrature Operation 4°°°. 9500 15.0 143 

Rests- Induc- Rests- Indue-

Fig. 7 tsve tive twe hoe 

Half-Have Load Load Load Load 

Four-Phase 7000°. 9000 9.0 10.0 el OD 

Quadrature Operation 5300 6700 18.0 20.0 121 135 

3500 4500 18.0 20.0 81 90' 

Rests- Indue- Rests- Indite - 

Fla. 8 trier Live tsve true 

Half-Wave Load Load Load Load 

Six-Phase 7000° 9500 9.5 10.0 91 96 

Quadrature Operation 5300' 7100 19.0 20.0 136 143 

350Cr 4700 19.0 20.0 91 96 

Fo- maximum peak inverse anode voltage of 20000 volts, and condensed - 
mercury -temperature range of 300 to $00C. 

à For maximum peak inverse anode voltage of 15000 volts, and condensed - 
mercury -temperature range of 300 to 500C. 

' Fo- maximum peak inver3e anode voltage of 10000 volts, and coadensed - 
mercury -temperature range of oc  tO 60.C. 

NOV. 1, 1952 TUREDEPARTMENT 
14010 CORPOltAitON OF ...FRIC• mAtt15011. NEW 01151V 

DATA 2 



869 -8 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

ANODE I -1 r--.800"I .007" 

.713" MIN. .13t3" 
1.813" 

SKIRTED LARGE 1.408" I 
CAP 

JETEC Na CI- 9 
RCA N2 3905 

GT40 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

(- 1 

2.825" 
DI A.«  

.594 
MAX 

14 I/4 "t 3/1; 

BASE 
JETEC NRA3-20 
RCA N2 3502 

2.094 

F.  .Cx)ei— 
' 

1.031" _i7-.125' ri .820 MIN..ged ,  
.083"* -- J .750 '688 

I-.-- —.125"± .005" 

-- 1 -"  I Amer 
312±.0. 0301A.L `F2 
TWO PINS 

F.1 r. FILAMENT AND CATHODE 
SHIELD (ANODE RETURN) 

F27.- FILAMENT 

92CM - 4330R4 

NOV. 1, 1952 
TUBE DEPARTMENT 

RADIO COIPOIATION OF »AMC& MARRISON. NEW 111511 

CE-4330R4 
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872-A/872 

This Type Supersedes RCA Types 872 and 872-A 

Filament" Coated 
Voltage 5.0 a-c volts 
Current 7.5 amp. 

Maximum Overall Length 6-1/2" 
Maximum Diameter 2-5/16" 
Bulb T-18 
Cap Medium Metal, with Insulating Collar 
Base° Jumbo 4-Large Pin 
RCA Socket ( Type UT-541-A) Stock No.9936 

Marsala. Rattngs Are Absolute Values 

MAXIMUM RATINGS 

Peak Inverse Voltage 
For Supply Frequency up to 150.... 

Cond.-Mercury Temp. 20° to 6o°C I 10000 max. volts 
Cond.-Nercury Temp. 20° to 7o°C 5 5000 max. volts 

Peak Plate Current 5 max. amp. 
Average Plate Current 1.25 max. amp. 
Tube Voltage Drop ( Approx.) 10 volts 
° ease shell it not connected within the base to either filament lead. 
e Operation at 400 a 5.0 is recommended. 
. -he filament of the 872-6/872 should be allowed to come up to operating 

temperature before plate voltage is applied. For average conditions 
the delay is approximately 30 seconds. 

If the plate return of each tube is not connected to the center-tap of 
the filament-supply winding, the return should De made to the ode of 
the filament tc which tee cathode shield is connected. 

nieiding and r-f fitter circuits should be isolated from toe trans-
mitter as much as possible in order to avoid toe detrimental erects of 
magnetic and electrostatic fields. These fields tend to produ,s break-
down in the mercury vapor, aredetrlmental to tube life and make ' liter-
log difficult. External shielding should be used when the tubes are in 
proximity to these external fields. R- f filtering should be vsea when 
the tubes are affected by r- f voltages. When shields are used, special 
attention must be given to adequate ventilation and to the maintenance 
of normal Condensed-merCury temperature. 

The table below classifies suitable rectifier circuits forthe 872-4/872 
and shows their safe maximum input and maximum output operatirg condi-
tions for a peek Inverse voltage of 10000 volts. The values are based 
on sine-wave input and the use of & suitable choke preceding any conden-
ser in the filter circuit. If the 872-A/872 is to be used under tem-
perature conditions such that the peak Inver,e voltage is limited to 
5000 volts, the ac input voltage and d-c output voltage values in the 
able should be multiplied by a factor of 0.5 togive the maximum values 
or the 5000-volt conditions. 

CIRCU'T 
mAxIllum A-C 
me VOLTS. 

(OHS) 

APPROX. D-C 
OUTPUT VOLTS 
TO FILTER 

MAO. D-C Our-
PUT CHARM 
amperes 

S1 12(= P lilaVE 
3535 

per tube 3180 2.5 

SItilEig:U ,,,?1.LIAVE 7070 
total 6340 2.5 

THREE-PHASE eALF-WAVE 
Fig. 5 

x0110 
per leg 8730 3.75 

THREE-PHASE 0808LE-T 
PARALLEL Fig. 5 

e080 
per leg 4780 7.S 

THREF-PHASE FULL-HAVE 
Fig. 5 

woes 
per leg 95.70 S.75 

I' For maximum peak inverse voltage of 10000 volts. 

*AUG. 1. 1942 
RCA RADIOTION DIVISION 

uNduS.Ci WONG COLO». MC 

TENTATIVE DATA 



CIRCUITS FOR HOT-CATHODE MERCURY-VAPOR 
RECTIFIER TUBES 

• 

ERMS 
DC 

OUTPUT 
VOLTAGE 

E Av. 
ERMS 

E 

\ TO S1NGLE•PHASE SUPPLY TO SINGLE-PHASE 

FIG. I FIG. 2 

SUPPLY 

ERIAS 

OUTPUT 

VOLTAGE 

• 
D-C 

Ç4,, REACTOR 

NTER-
PHASEE • 

TO THREE-PHASE 
SUPPLY 

TO ONE PHASE 
THREE-PHASE 

FIG. 3 

Of TO THREE-PHASE 
SUPPLY SUPPLY 

...-

FIG. 

TO ONE PHASE Of 
THREE-PHASE SUPPLY 

4 

ERMS 
.. 

D-C 
OUTPUT 
VOLTAGE 

EAv. 
_ 

TO THREE-PHASE 
SUPPLY 

• 

\ / \ 
TO ONE PHASE or THREE-PHASE 

FIG. 5 

I • 
SUPPLY 

FIGURE CIRCUIT E AVERAGE E INVERSE 'AVERAGE 

' " t E-Zillere 
ru(2 TUBES) 

°"31° E VAHIA,08, 
0.450 ERMS 

3.14 r AV r RAG( 0438 , MAX IMUM 

2 SINGLE-PHASE 
FULL-WAVE 
(4 TUBES) 

0.634 ENAximui2 

0.800 CRMS 

1,92 E AVERAGE "Se IMAXIMuM 

3 THREE -PHASE 
HALF- wAvE 

0 827 £ bAARIMUM 
1.170 ERS 

2 . 09 E AuERAGE 0.827 I,22,,,,,,,,, 

4 THREE-PHASE 
DOUBLE - Y 
PARALLEL 

0.827 ( MAXIMUM 
, ,,,,, .. 
I.I'. . RMS 

2.08 C AvERAGE 1.81 1 HA xiMUM 

5 THREE-PHASE FULL- WAVE 1.65 E 8,AA IMU8, 
2.34 ENINS 

I• 045EAVERAGE 0.855 iMAXIMUM 

CONDITIONS ASSUMED :-

( I ) SINE-WAIF SUPPLY ( 2 BALANCED PHASE VOLTAGES (3) ZERO TUBE DROP 

(4) PURE RESISTANCE LOAD (5) NO FILTER USED 

MAR. 16,1934 RCA RADIOTRON DIVISION 
RCA MARNRACIIRRING CONRAN, NC 

925 -4315 



872-A/872 

O HALF-WAVE MERCURY-VAPOR RECTIFIER 
2 ;,;E, MAX 

CAP 

Tie BULB-

ZONE WHERE 
CONDENSED-MERCuRv 
TEMPERATURE SHOULD 

BE MEASURED \ 

I; 

02-MAx 

tab *et. 

FOUR PINS 

I- 1.867 MAX. 

607 

971' 

8, MAX. 

\JUMBO 4-
LARGE PIN 
B,S,E ( 1839) 

BOTTOM VIEW OF BASE  

92C -6396 

TUBE MOUNTING POSITION 

VERTICaL: Base down. 
HORIZONTAL: No. 

SOCKET CONNECT  
Pin 1 - go Connect ion 
Pin 2- Filament, Cathode Shield 
Pin 3 - So Connection 
Pin a - Filament 
Cap - Plate 
• - Gas Type Tube 

AUG. 1, 1942 
RCA RADIOTRON DIVISION 
PCA WffliACTUOING COUPNIT IC 

TENTATIVE DATA 2 





45, 

• 
1616 

HALF-WAVE HIGH-VACUUM RECTIFIER 

Filament Coated 
Voltage t 2.5 a—c volts 
Current 5.0 amp. 

Maximum Overall Length E-13/16" 
Maximum Diameter 2-1/16" 
Bulb T-16 
Cap Medium Metal 
Base Medium 4—Pin, Bayonet 
RCA Socket (UT-542—A) Stock No. 9937 

Ratimun Ratines Are Absolute Values 

MAXIMUM RATINGS 
Peak Inverse Voltage 5500 max. volts 
Peak Plate Current 0.8 max. amp. 
Surge Current 2.5 max.* amp. 
Average Plate Curreit 0.13 max. amp. 

* Equipment should be designed so that this value is not exceeded dur-
ing switchiag operations. 

t Should not deviate more than a SS from the rated value. 
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Super-Power Triode 
5 MW PEAK POWER OUTPUT IN LONG- PULSE SERVICE AT 440 MHz 

CERAMIC-METAL SEALS INTEGRAL WATER DUCTS 
DOUBLE-ENDED 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 Runge Search Radar, Pulsed Transmission 
in Commutocations Service. andParticle Accelerator Service. 

ELECTRICAL 

Filamentary Cathode, Multistrand Thoriated Tungsten"— 
Current ( I5L): 
Typical dperating range value   6800 to 7200a A 
Maximum range vaJue   7000 to 7400a A 
Maximum value for starting, even 
momentarily  2000 A 

Minimum time to reach operating current  30 
Minimum timeatnormal operating 
current before platevoltageisapplied 60 

Voltage ( DC)tb 
Typical range valme for prescribed 
operating current  3.6 to 4.5 V 

Maximum valLeunierany condition. . .   4.65 V 
Direct Interelectrode Capacitances 

Grid to plate  150 pF 
Cud to cathnde  1600 pF 
Elate to cat l'ode   less than 1.0 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 
1m-rated   175 lb 
T.rat ,d   340 lb 

THERMALP , 

Ceramic- Bushing Temperature  1,50 max °C 
Metal- Surface Temperature  150 max °C 
Minimum Storage Temperature  -65 min °C 
Water Flow 

Pressure 
Absolute D'fferential 

Typ. Min. Flaw Typ. 
Flow Flow FlowC-
gl. g/. psi 

To plate. total flow for two 
paralel input and output 
coolant courses 160 150 45 max 

To uppergridcoclant course 3 2 25 max 
To lower coolant course . . . 3 2 25 max 

0 RADIO CORPORATION OF AMERICA 
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Water Flow ( cont'd) 

Pressure 
Absolute Differential 

Typ. Mtn. for Typ. 
Flow Flow FlowC 
g/m g/m psi 

To grid cathode 
coolant course   35 30 30 max 

Resistivity ofwater at 25°C: 
Plate and grid water  I min 14-2- cm 
Grid-cathode water  5 min 1411- cm 

Water temperature from any outlet   70 max °C 
External gas pressured  65 max psig 
Gauge pressure at at-, ),),), d  90 max osig 

TERMINAL DIAGRAM ( Bottom View) 

Fl - Filament Terminal ( Inner) 
FO - Filament Terminal ( Outer) 

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 Br 

For a maximum "ON" ttmee of 2200 microseconds in any 
34000- microsecond interval 

Absolute-Maximum Ratings 

GLORF 

GLIRF 

KLRF 

PLRF PURF 

FO FI 

GUORF 

GUIRF 

KURF 

lip to lip to 
450 MHz 605 MHz 

Peak Positive-Pulse Plate Voltage f, g. 34 25 kV 
Peak Negative Grid Voltage  150 150 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 factori of 0.06 and pulse duration of 2000 microseconds 

At 440 MHz At 550 Mil,: 
Peak Positive Pulse Plate- to-Grid 
Voltagef ,9   30 33 20 kV e 

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

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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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 Drivirg Power Output.   170 200 225 kW 
Useful Power Output at Peak 
of Pulse ( Approx  )   4 5 2.5 MW 

Absolute-Maximum Ratings 

For a .axtmum "ON" time of 10000 eicroseconds tn any 

155000- microsecond interval 

Up to 
450 MHz 

Peak Positive-Pulse 
Plate Voltagef  g  28 kV 

Peak Negative Grid Voltage   150 V 
Peak Plate Current   250 A 
Peak Cathoce Carrenth  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 wove shape in cathode-drive circuit at 440 MHz 

with dt.ty factori 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 Currert   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 

Input Strap-Resonart Frequency . . . . 90 ILO MHz 
Output Strap-Resonant Frequency. . .   300 340 MHz 
Useful Power Output  1 4 - MW 

Note I: For conditions with filament current at prescribed 
typical operatingualuesupplied with the tube, see footnote ( a), 
peak positive- pulse plate- to- grid voltage = 32000 max. volts, 
peak current = 18 max. amperes, frequency = 400 ta 450 MHz, 
pulse duration = 2000 microseconds, duty factor = 0.86, and 
peak pulse driving power = 220000 max. watts. 

a The typical and maxicum operating filament currents recommended for each 
tube are specified on a label attached to the outside diameter. of the 
plate terminal of each tube. The specified maximum filament current for 
each tube is amaximum rating which should not be exceeded, eve, momen-
tarily, during operation of the tube. The life of the tube can be con-
served by operating the filament at the lowest current which will enable 
the tube to provide tie desired power output. Because the filament when 
operated near the maaimum value usually provides emission in excess of 
any requirrments within the , uhe ratings, the filament rurrenr should 
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be reduced tea value that will give adequate but not excessive emission 
for any particular application. Good regulation of the filament carrent 
is, in general, economically advantageous from the viewpoint of tube life. 

Measured between KIM and CORP ( See terminal Diapve). 

C Measured directly across cooled element for the indicated typical flow. 

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

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

The magnitude of any spike on the plate voltage pulse should not exceed 
its peak value by more than 10%, and the duration of any spike when 
 d at the peak- value level should not exceed 100 microseconds. 
The peak value is defined as the maximum value of • smooth curve through 
the  rr of the fluctuations over the top portion of the pulse. 

g Under moat conditions pressurised cavities will be required for operation 
at the indicated typical voltages to prevent flash- over at the tube seals. 

Peak cethode current isthe total of the peak plate current and the peak 
rectified grid current. ( Pulses are not coincident, hence they cannot 
be added arithmetically). 

.1 Duty factor is the product ofthe pulse duration and repetition rate. 

Preferably obtained from actthode bias resistor. 

m The driver stage is required to supply tube losses, rf circuit losses, 
and rf power added to the plate circuit. The driver stage should be 
designedtaprovide an excess ofpower above the indicated value to take 
cannot rrrrr tions in line voltage, in component., and initial tubechar-
acteristics during life. 

The follociop footnotes kóiliyt  to the RCA 
Tube Operating 

Considerations given at the n See tlectrical Considerations - Filament or H  

g See Cooling Considerations - Forced-Air Cooling. 

g See Cooling Considerations - Liquid Cooling. 

r 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 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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SIMPLIFIED DIMENSIONAL OUTLINES 

UPPER GRID INPUT TERMINAL 
CONTACT AREAS 

JPPER R CATI4DDE 
TERMINAL 

17.000 
MAX. 

LONER GAO INPUT 
TERMINAL CON—ACT 

AREAS 

ei) 

4--I LIFTING PLATE 

LOWER RF CATI ADDE TER/ANAL 

DIMENSIONS IN INCHES 

UPPER MOUNTING 
SURFACE 

UPPER GRID OUTPUT 
TERMINAL CONTACT 

AREA 

UPI;gtulaiLAPLIIATE 

4)PLATE WATER 
CONNECTIONS 

LOWER RF PLATE 
TERMINALS 

LOWER GRID OUTPUT 
TERMINAL CONTACT 

AREA 

R MOUNTING 
SURFACE 

13113bARI 

A detailed Dimensional Outline and associ•tedG•ugeDra•ings • re given in 
the Technical Bulletin available upon request. 
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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, osctl-
lator, and frequency multiplier in compact mobile and aircraft 
equipment at frequencies up to 4 Gc/s and above and at altitudes 

up to 25,000 feet without pressuri,ation. 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage ( AC Dr DC1   6.3 t 10% V 
Current at 6.3 V   0.300 A 

Cathode Warmup Time ( Average) to reacn 80% 
of operating plate current  10 
DC plate supply volts = 80, grid volts r 0, 
cathode res stoir on, load resistor= Inn, 
heater volts = 3.3 

Amplification Factor   70 
Transconductance   22500 mmhos 

DC pl ate nA = 14, cc plate vol ts 125, 
cathode resistor = 50 n 

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 Terninal 
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 550Mcis ( Including 
heater-terminals connector)  Jettronb No.CD7010, 

or equivalent 
Cavities ( Including heater-
terminals connector). . . .J-V-Mc No.0-7980 Series, Resdeld 

No.I0 Series, AML, Inc,a MCL, 
inc,f or equivalent 

Terminal Connections ( see Dimensional Outline): 

H - Heater Pin 
K - Cathode Cylinder 

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

(Adjacent to pinch-off) 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 9-65 
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4028A 
PLATE PULSED SERVICE--CLASS C 

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

seconds in any 5000- microsecond 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 , s 
Duty Factor 0  001 
Plate-Seal Temperatureh  225 °C 

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

With duty factor.' of0.001 and pulse 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 1.-/ 
Useful Power Output at Peak of Pulse ( Approx  )   1000 W 

Typical Operation as Frequency Doubler to 1 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 II 
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 ntO 

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 

Heater negative with respect to cathode  50 V 
Heater positive with respect to cathode  50 V 

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

DC Plate Voltage   250 300 V 
DC Grid Voltage  -6.5 -9 V 
Grid Resistor  500 700 f/ 
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 MU 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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CHARACTERISTICS RANGE VALUES 

Min Mal 

Heater Current   I 0.270 0.330 A 
Direct Interelectrode Capacitances 
Lind to P13'e  _ 1.7 2.4 pF 
Grid to cathode  5.0 6.5 pF 
Plate to cathode   0.08 pF 

Heater-Cathode Leakage Current 
Heater nEgat've with 
respect to cathode  1,2 30 µA 

Heater positive with 
-tpect to catnode  , 3 30 µA 

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

Note I: With 6.3 volts ac or dc on heater. 
Note 2: With 60 volts dc between heater and cathode, heater nega-

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

tive with respect to cathode. 
Note 4: With dc plate voltage of 200 volts, dc grid voltage of 

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

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

a Grayhill, Inc., 561 Hillgrove Ave., LaGrange, Ill. 

Jettron Paoducta, Inc., 56 Route 10, Hanover, N.J. 

C Fidelitone Microw•ve, Inc., JVM Division, 6415 N. Ravenswood Ave., 
Chicago, Ill. Indicated No. applies to • series of cavities covering 
the range from 220 to 3500 Mc/a. 

d Resdal Engineering Corp., 330 South Fair Oaks Ave., Pasadena, Calif. 
Thi aseries of cavataes covers the range from 215 to 2325 licfs. 

C Applied Microwave Laboratory, Inc., 106 Albion St., Wakefield, Ma.. 
f . 

Macrowave Cavity Laboratory, Inc., 10 Reach Ave., LaGrange, Ill. 

0 '  defined se the numolthe duration of all individual pollees 
which occur during the indicated interval. Pulse duration. is defined 
age the time interval between the two pointa on the pulse et which the 
in•taintaineous value is 70% of the peak power value. The peak value is 
defined en the 'muumuu value of • smooth curve through th ge of 
the fluctuations over the top portion of the pulse. 

In applications where the plate dissipation exceeds 2.5 netts, it is 
important that • large area of contact be provided between the plate 
cylinder and the terminal to provide adequate heat conduction. 

j Duty factor is the product of pulse dui- lotion and repetition rate. For 
 hie pulae durations and pulse repetition rates, the duty factor 
als defined a's the ratio of time "ON . to total elapsed time in any 5000-
microsecond interval. 

Key- down conditionmper tube without amplitude modulation. Modulation 
essentially negative may be used if the poeitive peak of the audio 
frequency envelopedoesnot exceed 115percentofthecarriecconditions. 

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. 

tieh3li RADIO CORPORATION OF AMERICA 
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4028A 

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 

G1- 1 

G1-2 

Go 

No- Go 

0.25200" +M ein" 
-0.00007" 

0.24500" 40.00007" 
-0.00000" 

0.320" 40'001" 
-0.000" 

0.003" Max 

- 

G3- 1 

G3-2 

Go 

No- Go 

0.55700" +0'00000 " 
-0.00007" 

0.54700" +0'00007 " 
-0.00000" 

- 

. 

- 

- 

92C5-10370 
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DIMENSIONAL OUTLINE 

230 MAX-a.1 Fe-

14- . 115 MAX. 

.180 MAX. 

PLATE TERMINAL 

.6274.025 

.250 + 002 
-.005 320 MIN. 

DIA. INOTE 41 
(NOTES 2 El 4) 

.0524.003 

f 
REFERENCE 
PLANE "A" 
(NOTE 11 

5804.020 

.760 4.030 

ANNULAR SURFACE ' C" 

ANNULAR SURFACE " B" 

CATHODE TERMINAL 

.250 4 .002 

DIA. 
(NOTES I,2,3 41 

.010 MAX. 

.058 .1154.020 

HEATER •" PINS  , 
,,,.,„ 1 
..  

DIA. 

cga CERAMIC GRID FLANGE 
.552 4.005 
  DIA. 

.080 MIN. 
(ANNULAR SURFACES 

"8" AND"C' 

INTERNAL CONNECTION 
DO NOT USE 

924-13059 

(NOTES 3851 

DIMENSIONS IN INCHES 

Reference Plane " A" is defined as that, plane against which annular surface 
'E" 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. 
Nate I: With anrular surface "B" restingon reference plane "A". The axis 
of thecathode cylinder will be within 2° of a line perpendicular to refer-
ence plane "A". 
Note 2: The axes of the plate cylinder and cathode cylinder will coincide 
within 0.0 )0 inch. 
Note 3: lhe axes of the cathode cylinder and grid flange will coincide 
within 0.005 inch. 
Note 4: The diameter along the0.320 inch minimum length is measured with 
'CD" and 11,0-03' ring gauges 01-1 and 01-2. respectively. 
Note 5: Th:s diameter is measured with "03" and "B10-03" gauges G3-1 and 
G3-2, respectively. 

RADIO CORPORATION OF AMERICA 
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TYPICAL CATHODE-DRIVE POWER AMPLIFIER CIRCUIT 

PLATE-CATHODE 

' 
I 

92CS-U636 

TYPICAL BROADBAND AMPLIFIER CIRCUIT 

OUTPUT 

Sus-owe 

CI: 100 to 500 pF. 
C2, C3, C4, C6, C7, Cg, C9, 0.8-8.S pF 

Glass Dielectric Trimmers—JFD VC 20G or equivalent. 

C5 : 500 pF. 
J2: ANC Connectors. 

LI, L2, L3, L4, L5, L6, L7: 

For Frequency Range of: 
200-500 Mc/s—Two Turns, 1/2 inch Dia., Spaced 3/8 inch, 

Silver- Plated # 14 Wire. 
500-1000 Mc/s--One Turn, 1/2 inch Dia., Silver-Plated 

#14 Wire. 

RFC', RFC2: Ohmite Z-450 RF Chokes, or equivalent. 
V: RCA- 4028A 

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

Ef =6.3 VOLTS 
Ib•PLATE CURRENT 
Ic.GRID CURRENT 

frff,  1•11.1 

 81' 
• 

-ttr-ri 
" zw,  

L. 

o o o 

PLATE ( Ib) OR GRID ( lc) MILLIAMPERES 92cm_13062 
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Average Constant-Current Characteristics 
CATHODE-DRIVE SERVICE 

Ef =6.3 VOLTS 

Ic•GRID MILLIAMPERES 
Ib. PLATE MILLIAMPERES 

•  •• • 

• • •• 

• 
• 

• • •• 

••  ••• BO 

•• • • ••••• • • 

••  • • • 

CATHODE—TO—GRID VOLTS 
92CIA - 13063 

• 

• 
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Typical Oscillator Power Output as a Function 

of Variations in Heater Voltage 

AT 100% POWER OUTPUT: 
DC PLATE-TO- GRID VOLTS•200 
DC PLATE MA. • 25 

3 4 5 
HEATER VOLTS 

92CS,1624R1 

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

Ei.6.3 VOLTS 

LUMPED-CONSTANT SOCKET. 

1.5 2 2.5 

PLATE DISSIPATION—WATTS 

92CS-11488 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 





4037A 

High-Mu Triode 
OCTAL-BASED PENCIL TUBE 

For RF-Powor-Amplifier, Oscillator, and 
Frequency-XOtiplierApplicationsatAltitudes 
up to 100,000 Feet Without Pressurization 

Replaces Type 2C40A in Most Applications 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage (AC or OC)   6.3 ± 10% V 
Current at 6.3 vc" ,  0.145 A 

Cathode Warmup Time to reach 90 percent of 
Typical cspillatcr poser output   10 max 
Operating dc plate currert  15 max 

Amplification Factor  30 
Transconductance for dc elate mA = 18 

and dc plate volts r 250.   5500 4mhos 
Direct lnterelectrode Capacitances ( Approx ) 

Grid to 0te   1.1 pF 
Grid to cathode   1.8 pF 
Plate to cathode 0  05 max PF 
Cathode to ri cathode termin-'   100 pF 

MECHANICAL 

Operating Position  Any 
Maximum Overal' Length 3  125 in 
Maximum Diameter 1  312 in 
Base. . . Small H-Wafer Octal 6-Pin ( JEDEC Group I, No.66-108) 
Terminal Connections BOTTOM VIEW 

Pin 1- Po Not Use 
Pin 2- Heater 
Pin 3 -Cathode 
Pin 5- Cathode 
Pin 7- Heater 
Pin 8- Cathode 

KR- Cathode ri terminal 
(Cylinder adjacent 
:o base) 

G- Grid ( Flange between 
insulator sections) 

P- Plate ( Cylinder adjacent 
to upper insulator section) 

THERMAL 
Plate Seal Temperature  175 max °C 

CLASS AI RF AMPLIFIER 

MaximumCCSRatings, 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 CJrrent  25 mA 

e RADIO CORPORATION OF AMERICA 
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4037A 

Plate Dissipation °  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 Mr, 

RF POWER AMPLIFIER AND OSCILLATOR -- CLASS C TELEGRAPHY 

Key- down rondtttons per tube wtthout amplitude modulation b 

MaximumCCSRatings, Absolute-Maximum Values up to 2000 Mc/s 

For Altitudes up to 25000 ft 

DC Plate Voltage  
DC Grid Voltage   
DC Plate Current  
DC Grid Current   
Plate Input   
Plate Dissipation°  
Peak Heater-Cathode Voltage 
Heater negative with respect to cathode . . . 
Heater positive with respect to cathode . . . 

Typical CCS Operation 

As oscillator in cathode- drive circuit 

At 500 2000 

DC Plate-to-Grid Voltage  262 252 
DC Cathode-to-Grid Voltagec   12 2 
DC Plate Current  23 23 
DC Grid Current ( Approx.)   6 3 
Useful Power Output ( Approx.)   3 0.45 

360 V 
-100 V 

25 mA 
8 mA 
9 W 

6.25 W 

90 V 
90 V 

3000 Mc/s 

252 V 
2 V 

25 mA 
4 mA 

0.1 

As rf power ampltfier incathode-dripe circuit at 500 Mc/s 

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

Maximum Circuit Value 

Grid-Circuit Resistance 0  I le 

• 

• 

e 

• 

• 
PLATE-MODULATED RF POWER AMPLIFIER -- CLASS C TELEPHONY 

Carrier conditions per tube for use witha 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 III 
DC Grid Voltage   -100 V 
DC Plate Current  22 mA 
DC Grid Current   8 mA 
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Plate Input   6 W 
Plate Dissipationa  4.25 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  1 MS-1 

CHARACTERISTICS RANGE VALUES 

Note Min Mott 

Heater Current  1 0.130 0.160 A 
Direct lnterelectrode Capacitances 

Grid to plate   0.8 1.3 pF 
Grid to cathode   1.5 2.1 pF 
Plate to cathode  0.05 pF 

Heater-Cathode Leakage Current 
Heater negat've with 

respect to cathode  1,2 50 a 
Heater positive with 

respecc to cathode  1,3 - 50 a 
Reverse Grid Current  1,4 - 1 pA 
Amplification Factor  1,5 22 38 
Transconductance  1,5 4000 7000 pmhos 
Plate Current ( 1)   1,5 13.5 24.5 mA 
Plate Current ( 2) I  6 55 pA 
Power Output  1,7 0.15 

Note 1. With 6.3 volts se or dc on heater. 

Note 2: With 100 voles dc between heater mnd cathode, heater negative 
with respect to cathode. 

Note 3: With 100 volts de between h d cathode, heater positive 
with respect to cathode. 

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

Note 5: With de plate- supply voltage of 250 volt., cathode revistor of 
200 ohms, and cathode bypass capacitor of 1000 microfarads. 

Note 6: With dc plate voltage of 250 volt, end de grid voltage of -25 
volta. 

Note 7: With dc plate voltage of 250 voltm, grid resistor ad:tasted to 
give • dc pli te current of 25 milliamperes in a cavity- type 
ostillator operating at 1800 t 25 megacycles per second. 

8 In epplications where the plate dissipetion exceeds 2.5 watts, it is 
important that • lure area of cont•ct be provided between the plate 
cylinder and the terminal to provide adequate heat conduction. 

Modulation   
the 'audio - frequeney 1!):,,,:re iz.:utbee.*.udd ill5tPeerpcoesnittio("teataf 
rier conditions. 

C Obtained from grid resistor. 

SPECIAL TESTS AND PERFORMANCE DATA 

Low- Pressure Voltage Breakdown Test 

This test ( similar to MIL- E- 1D, par. 4.9.12.1) is periodically 
performed on a sample lot of tubes. Tubes are tested in a 
chamber at an air pressure equivalent to an altitude of 25,000 
feet. Breakdown should not occur whrn a 60- cycle rma voltage 
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of 500 volts is applied between the plate cylinder and grid 
flange. 

Law-Frequency Vibration Performance 

This test ( similar to MIL- E- 1D, par. 4.9.19.1) is performed 

on a sample lot of tubes from each production run under the 
following conditions: 

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

High-Frequency Vibration Performance 

This test ( similar to MIL- E- 1D, par. 4.9.19.2) is performed 
on a sample lot of tubes from each production run. The tube 
is vibrated perpendicular 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 pub 

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- Frequency Vibration 
Performance. 

Transconductance  3900 min µmhos 

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

Shorts and Continuity Test 

This test ( similar to MIL- E- 1D, par. 4.7.3) is performed on 
all tubes from each production run. Voltage applied between 
adjacent elements of the tube under test should be between 20 
and 70 volts dc or peak ac. Plate and cathode terminals are 
tied together and connected to the grid terminal through the 
shorts test equipment. Tubes are tapped with a rubber tapper 

three times in each ofthreemutually 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 assembly) are held by clamping to 
the cathode cylinder. Tubes should withstand gradual appli-
cation of a torque of 12.5 inch- pounds upon theplateterminal 
without causing fracture of the glass insulation. 

Dynamic Life Performance 

This test ( similar to MIL- E- 1D, par. 4.11.3.2) isperformedon 
a sample lot of tubes from each produ,tion run to insure high 
quality of rf performance. Each tube is life- tested in a 
cavity- type oscillator at 500 t 15 Mcis under the following 
conditions: 

Heater voltage of ô.3 volts, plate- supply voltageofd00 volts, 

cathode resistor adjusted to give adcplate current of 25 mA 
and value recorded, heater positive with respect to cathode 
by 100 volts, and plate- seal temperature of 175° C min. 

At the end of 500 hours, the tube should not show permanent 
shorts or open circuits and will be criticized for the total 
number of defects in the sample lot and for the number of 
tubes failing to meet the following limit. 

Power Output  0.2 sin W 

For conditions shown under Characteristics Range Values 
Notes 1,7. 

OPERATING CONSIDERATIONS 
Mechanical 

The maximum plate- seal temperature of 175° C is a tube 
rating and i. to be observed in the same manner as other 
ratings. The temperature of the plate seal should he measured 
on the plate seal. The temperature may be measured with tem-
perature- sensitive paint, such as Teapilaq. The latter is 
made by the Tempil Corporation, 132W. 22nd Street, NeviYork 11, 
N. Y., in the form of a liquid or stick. 

The mounting for the 4037A in cavity- type circuits should 

support sise tube by the cathode cylinder which should make 
firm contact to the cavity surface. Connections to the grid 
flange and plate cylinder must be made by contacts with flexi-
ble leads to allow for variations in tube dimensions and 
eccentricities of the tube structure. In addition the plate 
connector should make firm, large- surface contact and be capa-
ble ofconducting heat so that the plate- seal temperature will 
not exceed 175° C under any operating conditions. Contact 
should not be made to the 0.230- inch cap at the plate- terminal 
end of the tube as indicated on the Dimensional Outline. 

Electrical 

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

DIMENSIONAL OUTLINE 

230 ImAX -HI 14— 

PLATE TERMINAL 
.250 * 005 DIA — 

.567 MAX Dm 

GRID TERMINAL , 
.812 * .005 DIA.-mi 

.750 MAX. DIA 

CATHODE RF TERMINAL 
1 025 *. 005 014. • 

1.201 010 

SKIRT 
BASE 

JEDEC GROUP 
No.136-108 

1.312 MAX. 

.312 MAX. 

f--.375 ± 005 
.855 *.020 

 I1.._ F.035 MAX. 

t 
.375 ±.015 

i 
t .015 

A .030 

1  

.490 

J,  
.160 * 015 

— f .380 

STIPPLED REGION ( NOTE I) 

DIMENSIONS IN INCHES 

3.125 
MAX. 

92CM-1147282 

Note I: Keep all stippled regions clear. De not allow con-
tacts or circuit components to protrude into these areas. 

DATA 3 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



4037A 

Average Characteristics 
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Traveling-Wave Tube 
HELIX-TRANSMISSION- LINE TYPE 

FREQUENCY RANGE INTEGRAL PERIODIC-
1-- 2 Gc ( L- Band) PERMANENT-MAGNET TYPE 

Electrical: 
Heater, for Unipotential Cathode: 

Voltage FAC or DC)   6.3 ± 5% volts 
Current at heater volts = 6.3   1.75 amp 
Starting Current   Must never exceed 4 amperes, 

even momentarily 
Minimum Cathode Heating Time   3 minutes 
Frequency Fange  1 to 2 Dc 
Cold Insertion Los«  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 VSWF 1 8'1 max. 

Mechanical: 

Operating Fbsition   Any 
Maximum Overall Length 20  50" 
Maximum Height   3.875" 
Maximum Width  3.125" 
Maximum Shell Diamet.?.r   1.625" 
Weight (Approx.)   6.5 pounds 
Connectors: 

RF Input  Type N P;ug ( LG-18 6/8) 
RF Output Type N Pug ( 11G-18 8/8) 
Terminal Leads . . . . See accompanying Dimensional :halite 

Thermal: 

Collector Temperaturea   225 max. 
Air Flow into Radietor   25 min. 

OC 
cfm 

RF POWER AMPLIFIER 

Maximum Ratings, Absalute-Maximum Values: • 

DC Collector Voltage   3000 volts 
DC Helix Voltage 2fi00 volts 
DC Grid-No.2 Voltage 1700 volts 
DC Collector Current   80 ma 
DC Helix Current   3 ma 
DC Grid-No.2 Current   1 ma 
RF Power Input   5 watts 

a Tue thermos:at, C Swi LZ fil, open when col leuo r temperature ezzeeds 225° C. 
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Typical Operation at I.4Gc: 

DC Collector Voltage   2200 volts 
DC helix Voltage   2200 volts 
DC Crid-No.2 Voltage   1500 volts 
DC Collector Current   70 ma 
DC Helix Current 025 ma 
DC Crid-No.2 Current 0  25 ma 
Gair at 10 Watts   28 db 
Satt,rated Power 0utut   13 watts 

CHARACTERISTICS RANGE VALUES 

Note Nin. Max. 

Heater Current   1 - 2 amp 
OC Collector Voltage   2,3 1800 2500 volts 
DC helix Voltage   2,3 1800 2500 volts 
DC Crid-No.2 Voltage   3 1150 1600 volts 
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 volts = 6.3. 

Note 2: Normally the tube is operated with the helix voltage equal to the 
collector voltage. 

Note 3. Specific operating value is supplied with each tube. 

OPERATING CONSIDERATIONS 

The magnetic field required to focus the electron beam in 

the 4053 is supplied by integral periodic permanent magnets. 

Although the periodic-magnet structure is difficult to de-

magnetize and has little stray field, care should be taken to 

prevent the presence of any appreciable external transverse 

magnetic field which might cause defocusing of the electron 
beam within the tube. Magnetic material should be kept at 

least eight inches away from the tube. 

Impedance match between the 4053 rf power output and the 

load should have a voltage standing wave ratio 1VSWR1 no 
greater than 2: 1. With VSWR's in excess of this value, 

oscillations may occur causing permanent damage to the tube. 

Tubes should not be operated without a termination. 

Forced- air cooling of the collector is necessary whenever 
collector current is flowing. Failure to observe this pre-

caution may result in permanent damage to the tube. It is 

recommended that the forced- air cooling be applied when the 
heater power is applied. 

A thermostatic switch is mounted on the collector of the 
4053 which opens when the collector temperature exceeds a 

safe limit. It is recommended that the thermostatic switch 
be used in an interlock circuit in the power supply for the 

collector, helix, and grid-No.2 voltages. The thermostatic 

switch will carry 6 amperes at 125 volts ac or 3 amperes at 
240 volts ac. 
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The paver sup 0y , hould r.elix-,u;rent over-
load protective device to prevent damage to the tube in the 

event of toss of , ollector voltage. Such a condition would 

cause the entlre electron beam current to flow to the helix 

and thereby overheat that electrode. If it is desired to remove 
all voltages by a single control, the time-constant vIlues of 

the power suprly .ihould be chosen so that the helix voltage 

decays faster than the collector voltage. 

As thegrid-No.2 voltage increases from zerotothe operat-

ing value, the helix current may reach as h'gh a; 10 ma in 

the vicinity of 200 to 600 volts on grid No.2, then will fall 

below 2 ma at the proper operating grid-No.2 voltage. The 

helix supply should have adequate regulation to hunde this 

transient during the turn on procedure. In order to protect 

the tube, the hell', supply should also have an interlock to 

open the circuit i'the helix current exceeds 3 ma fonqer than 

a 'ew milliseconds. 

Nountlng. The 4053 may be mourted in any position by 
means of bolts through either set of holes in the two mounting 

blocks. 

Electr:cal copnecttons are made to the 4353 be means of 
the seven leads. -hesecolor-coded, flexible, insulated leads 

are identified or the Dtmenslonal Outltne. RF input and 

output connections are madetotype N plugs ( dG-18 E/Ui or the 

tube ( see Dtmenslcnal OutlInel. The collector is connected 

to the capsule and is normally grounced. 

The rated values for collector voltage, helix voltage, 

and grid-No.2 voltage are high enougn to be dangerous to the 

user. Care snoull be taken during adjustment of circuits. 

especiallywhenexpnsedcircuit parts areat ahigh dc potential. 

STARTING PROCEDURE 

Voltages thow d be applied to the 4053 in the fallowing 

sequence: Apply the rated heater voltage and allow tube to 
warm-up for3minutes minimum. Then apply thecollector voltage 

as specified on the tube label. Next, apply the helix voltage 

as specified an tie tube label. Finally, increase the grid-
No.2 voltage in a few milliseconds : o obtain the collector 

current spccified on the tube label. The three power tupplies 
can be controlled by one switch provided there is asu'ficient 

delay in apprcation of the grid-No.2 voltage to allow the 
collector and Sel iv voltages to stabilize first. 

TURN—OFF PROCEDURE 

To turn off the tube, remove the electrode voltage!, in the 
following lequence. First reduce the grid-No.2 voltage, then 

remove the helix voltage, collector volage, 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. 
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DIMENSIONAL OUTLINE 

3.125 
MAL 

_1 1.625 MAX. 
DIA. 

20.50 
MAX. 

3 FLEXIBLE LEADS 
18 NCHES LONG —‘ 
SEE COLOR CODE \ 

4.600 
.050 2 

TYPE N 
CONNECTORS 
(UG-18B/U) 

3.875 
MAX. 

No. 0-32 
—OUTPUT .75 DEEP .228 

4 HOLES — 1.015 DIA. 
4 HOLES 

2.187 
MAX. 

10 860 
± 125 

INPUT 

4 FLEXIBLE LEADS 
18 INCHES LONG 
SEE COLOR CODE 

DIMENSIONS IN INCHES 

9.360±.250 

L500 
1'.125 

92CS - 12587R1 • 
COLOR CODE OF LEADS 

HEATER   Brown 

HEATER, CATHODE, GRID No.I .   Yellow 
HELIX  Orange 

Blue 

COLLECTOR, SHELL   Black 
THERMOSTATIC SWITCH 121  White 

GRID No  2 e 
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High-Mu Triode 

CERAMIC-METAL PENCIL TUBE 
FAST WARM-UP TIME WITH EXCELLENT THERMAL STABILITY 

For Plate- or Grid-Pulsed Oscillator and Grid- or Cathode-
Pulsed Amplifier Applications to 4000 Mc/s and for Fre-

quency Multiplier Service to over 1000 Mc/s 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage ( AC or DO   6.3 ± 10% v 
Current at heater volts = 6  3   0.295 A 

Amplification Factor   70 
Transconductance, for dc plate mA = 40, 

dc plate volts = 150   35000 mhos 
Direct Interelectrode Capacitancesa 

Grid to lata  1.9 pF 
Grid to cathode  5.6 pF 
Plate to cathode   0.07 max pF 

MECHANICAL 

Operating Position   Any 
Weight   0.4 oz 
Altitude ( without pressurization, 3500 V dc applied 

between platecylinderandgrid flange)  25000 ft 
Dimensions and Terminal Connections  See Accompanying 

Dimensional Outline 
Socket for Heater Pins . . Grayhill No.22-3b, Cinch 54A16325c, 

or equivalent 
Terminal Connections ( See Dimensional Outline) 

G- Grid 
P- Plate 

THERMAL 

Plate-Seal Temperature   225 max °C 

PLATE-PULSED SERVICE - Class C 
Maximum Ratings, Absolute-Maximum Values 

For a marimum "Or time d of 50 microseconds 
in any 5000-mtcrosecomd interval 

Peak Positive- Pulse Plate-Supply Voltage   3500 V 
Peak Plate Current ( from pulse supply)   3 A 
DC Plate Current   40 mA 
DC Grid Current  15 mA 
Plate Dissipation  10 W 
Pulse Duration   5 pa 
Duty Factmr 0  01  
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As Plate-Pulsed Osci 

With duty foe 

1 microsecond a 

Peak Positive-Pulse 
DC Plate Current   
DC Grid Current 
Grid Resistor 
Useful Power Output at Peak of Pulse   1300 

Typical Operation 

IlatorwithRectangular Shape at 3300 Mc/s 

tor f of 0.001 and pulse duration of 

t a pulse repetition rate of 1000 pps 

Plate-Supply Voltage   1750 
3 

1  4 
2000 

V 
mA 
mA 

cl 

GRID-PULSED OR CATHODE-PULSED SERVICE - Class C 

Maximum Ratings, Absolute-Maximum Values 

With duty factor of 0.01 and pulse width of 5 microseconds 

Plate Supply Voltage   2000 V 
Peak Plate Current   3 A 
DC Grid Bias Voltage   -100 min V 
Peak Grid Current  1.5 A 
Plate Dissipation  10 

Typical Operation 

As Grid-Pulsed Amplifier with Rectangular Shape at 1090 Mc/s 

With pulse duration of 0.5 microsecond at a 

pulse repetition rate of 2000 pps 

Plate Supply Voltage   1000 V 
Peak Plate Current   1.5 A 
DC Grid Bias Voltage   -30 V 
Peak Driver Power  50 W 
Peak Power Output  600 W 

With external shield. 

Gr.Yhill. Inc.. 561 Hinge., Ave., LeGrtinge, Ill. 

e Cinch Mfg. Co., 1026 South Homan Ave., Chicago, tu. 

"ON" time is defined,. thesumofthe duration of all individual pulses oc. 
curring during the indicated interval. 

e Pulse Duration la defined as the time interval between the 2 points onthe 

Duty Factor is the product of pulse duration and repetition rate. For 
variable pulse duration» and pulae repetition rates InPal, the duty factor 
is defined as the ratio of time "ON" to total elapsed time in any 5000-
microsecond interval. 

pulse at which the instantaneous value is 70% of the peak power value. 

IAA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



4055 

DIMENSIONAL OUTLINE 

• 

1.77 .797 
MAX. 1.025 

REFERENCE I , 
¡ON  

.580 
1.020 

PLATE 
.2504-.002 01A 

(NOTE 2) 

CERAMIC 
ANNULAR 

SURFACE "C" 

ANNULAR 
SURFACE "B" 
(NOTE 0 

CATHODE 

.250188g DIA. 

(NOTES 1,2,3) 

.1501.020 --C -.010 MAX. 

f .0581.010 

GRID FLANGE 
.552 1.005 INA 

(NOTE 3) 

HEATER PINS 

C-20 4:gge  DIA. 

.1151.020 ( AT TIPS) 

.080 MIN. 
ANNULAR 
SURFACES 
("e" a"c") 

INTERNAL CONNECTION 
(DO NOT USE) 

92CS-12976 

DIMENSIONS IN INCISES 

Reference Plane " A" is defined as that plane against which annu-

lar surface " B" of the grid flange abuts. 

Annular Surface " B" is on the side of the grid flange toward the 
cathode cylinder. 

Annular Surface " C" Is on the side of the grid flange toward the 

plate cylinder. 

Mote I: With annul ar surface " B" resting on reference plane " A", 

the axis of she cathode cyl ioder will be within 2° of a line per-

pendicular to reference plane " A". 

Note 2: The axes of the plate cyl inder and cathode cyl inder wi II 
coincide within 0.0110 inch. 

Note 3: The anca of the cathode cyl ioder and grid flange will coin-
cide within 0. (I10 inch. 
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Plate-Current Cutoff Characteristic 

35 

Ef=6.3V 
It, FOR CUTOFF CONDITION 

EQUALS 50 µamps 

40 

' 

e d —30 
0 25 

20 

15 

10 

5 
• 

PLATE VOLTS 

z 

92CS-I3207 

Average Characteristics in Cathode-Drive Service 

20 

Ef 6.3 V 
 - PLATE CURRENT 
GRID CURRENT ---

15u 200 250 
PLATE VOLTS 

92CS- 3208 
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• 

• 

e 

Average Constant-Current Characteristics 

in Cathode-Drive Service 

Ef .6.3 V 
PLATE MILLIAMPERES 
GRID MILUAMPERES 

E-4 o 
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.... 
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Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

For Use at Frequencies Up to 4000 Mc/s in Pulse Service 
and 2000Mc/s in CFF Service 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage ( AC or DC): 

Under transmitting conditions  6.0 ± 10% V 
Under standby conditions   6.3 max V 

Current at 6.0 \.   0.300 A 
Amplification Factor   40 

Transconductance   7300 filhos 
For dc plate current of 22 mA and 
dc plate vcltage of 200 V 

Direct Interelectrode Capacitances (Approx.) 
Grid to plate  1.8 pF 
Grid to cathode  3.2 pF 
Pl , t. to cathode 0  07 max pF 

MECHANICAL 

Operating Position  Any 

Dimensions and Terminal Connections . . See Dlmensional Outline 
Plate Seal Temperature   175 max oc 
Weight ( Approx.)   0.4 oz 
Sockets 

Heater termilalsconnector  Grayhill No.22-3a 

TERMINAL CONNECTIONS ( See h _tm ,nstonol uutime) 

H - Heater 
K -Cathode ( Cylinder 

adjacent tc heater 
pins) 

G- Grid ( Flange between 
glass sectiols) 

P- Plate ( Cylinder 
adjacent tc pinch-off) 

PLATE- PULSED OSCILLATORD--CLASS C 

Maximum COSc Ratings, Absolute-Maximum Values 

For a maximum "ON" timed of 5 microseconds in any 
500- microsecond interval. 

For altitudes up to 3C,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 stePl.' 

Peak Rectified Grid Current  1.5 A 
DC Plate Current   0.03 A  
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DC Grid Current 
Plate Dissipation 
Pulse Duration   

Lp to 4000 Mc/s 

0.013 A 
7 W 
5 us 

Typical Operation with Rectangular Wave Shape in 
Cathode-Drive Circuit at 3300 Mcis 

With duty factorg of 0.01 and pulse duration of 1 microsecond 

Peak Positive-Pulse Plate-Supply Voltage°  1750 V 
Peak Negative-Pulse 

Grid-bias voltage  110 V 
From grid resistor of  100 n 

Peak Plate Current   3 A 
From pulse supply 

Peak Rectified Grid Current  1.1 A 
DC Plate Current   0.03 A 
DC Grid Current 0  011 A 
Useful Power Outpul  800 W 

At peak of pulse m (approx.) 

RF POWER AMPLIFIER AND OSCILLATOR--CLASS C TELEGRAPHY 

Key- down conditions per tube utthrut amplitude modulationi 

Absolute-Maximum Ratings 

For altitudes up to 60,000 feet 

CCS ICAS 

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 
Plate Dissipation  8 13 W 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. . 50 50 W 

Heater positive with respect to cathode. . 50 50 W 

Typical Operation as Oscillator in Cathode-Drive 
Circuit at 500 Mas 

CCS ICAS 
DC Plate-to-Grid Voltage   325 380 V 
DC Cathode-to-Grid Voltage"  25 30 V 
DC Plate Current   35 35 mA 
DC Grid Current ( Approx  )   11 13 mA 
Useful Power Output ( Approx  )   5" 6" W 

Typical Operation as Oscillator in Cathode-Drive 
Circuit at 1700 Mc/s 

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  )   1" W 
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Typical Operation as RF Power Amplifier in 
Cathode-Drive Circuit at 500 Mc's 

CCS ICAS 

DC Plate- to-Grid Voltage   342 395 V 
DC Cathode-to-Grid Voltagem  42 45 V 
DC Plate Current   35 40 mA 
DC Grid Current ( Approx  )   13 15 mA 
Driver Power Outpit ( Approx  ) 2  4 3 W 
Useful Power Outpst ( Approx  ) 

Maximum Circuit Values 

Grid-Circuit Resistance 0  I 0.1 MD 

FREQUENCY MULTIPLIER 

Absolute-Maximum Ratings 
Fas altitudes up to 60,000 feet 

7 5n ion w 

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 rrA 
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 ca -hode. . . 50 50 V 

Typical Operation as Tripler to 510 Mc/s in Cathode-

Drive Circuit 

CCS 1CAS 

DC Plate- to-Grid Voltage   410 472 V 
DC Cathode- to-Grid Voltagem  110 122 V 
DC Plate Current   26 36.5 mA 
DC Grid Currert ( Approx  )   4.1 5.8 mA 
Driver Power Output ( Approx  ) 2  75 4.5 W 
Useful Power Output ( Approx  )   2.1n 3.4n W 

Maximum Circuit Values 

Grid-Circuit Resistance  0.1 0.1 14.(2 

Grayhill Irc., 561 Hillgrove Ave., LaGrange, Ill. 
b 

In thas c_ea. of service, the heater should be allowed to germ up for • 
minimum os 60 second. before plate voltagok is applied. 

C Continuout. Commercial Service. 

d "ON" time ia defined., the sum of the duration of all individual 'tutees 
which occur during tie indic•ted interval. Pulse da-atino is dsfined as 
the time interval between the two points on the polie at which the instan-
tone°,, value is 70% of the peak power value. The Peak value is defined 
es the maximum value of a smooth curve through the average of the fluctu-
ations over the top portion of the pulse. 

e The magnitude af any spike on the plate voltage pulse should not exceed 
a value of 2000 volt, with respect to cathode and tut duration should not 
exceed 0.01 microsecond measured at the peak- pulse-velue level. 

In appl ic•tions where the plate di a•ip•tion exceeds 3 w•tt a, it i • im-
portant that • large ires of contact he provided bet•een the elate cylin-
der and the connector in order to pro• ide •dequtte best conduction. 
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g Duty factor is the product of pulse duration and repetition rate. For 
variable pulse durations end pulse repetition rates , the duty factor is 
defined si the ratio of time ON" to total elapsed time in any 500- micro-
second interval. 

h The power output at peak of pulse is obtained from the ancrage power 
output usiog the duty factor of the peak pulse. This procedure is 
necessary sincethepower output pulse duty factor may be less thon the 
applied voltage pulse duty factor becouse of a delay in the start of rf 
power output. 

j Modulation, essentially negative, may be used if the positive peak of 
the audio- frequency envelope does not exceed 115 percent of the   
conditions. 

Intermittent Commercial and Amateur Service. 

g From • grid resistor, or from suitable combination of grid ... i . tor 
and fined supply or grid renne tor and cathode resistor. 

n This value of useful power is d at load of output circuit having 
an efficiency of about 75 percent. 

DIMENSIONAL OUTLINE 

MAX 

2.057 
MAX. 

.220 
1.020 

1.670 

+.075 
-.050 

025 
MAX. .040 MAX.T.-

2 HEATER PINS 
.020 6.002 DIA. 

t f 600 °1 I ...e- PLATE TERMINAL 

87c) MIN .250 t 005 DIA 
, t.025 400 (NOTE I) 

1 DIA MAX 

—....1 ,..„ 687 MAX DIA 

GRID TERMINAL 

1..../ i—;003023 

.800 .400 8124.005 DIA. 
t.025 MAX. 

DIA. I I (NOTES ia. 21 

.600 
M N. CATHODE TERMINAL 

.250±.005 DIA 

MAX. 
---4 uNTINNED 

t .040 AT 
TIPS OF PINS 

DIMENSIONS IN INCHES 

nace- voltes 

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. 

Nota 2: Tilt of grid- terminal flange with respect to rotational 

axis of cathode terminal in 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. 
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Electronic Components and Devices Harrison, N.1. 





111'111111.1...... 111i. '11111.;*11 



4060-4061 

L-Band Pencil-Tube Oscillator-Amplifier 
1090 Mc's , 500 W PEAK 
TheseLkits° are Designed to Implement New Airborne Transponder Systems 

ELECTRICAL 

Neaten for Unipotential Cathode 
Voltage ,'.C .Dr D-1  6.3 t 10% V 
Current It 6.3 V (Total)  0.66 max A 

1090 Mc Frequency   /s 
RF Coaxial Output 

Terminal  Sealectro No.50-047-0129 
Characteristic impedance lapprox  )  50 D 

Output Inn   1.5:1 
All phase angles 

MECHANICAL 

Operating Position  Any 
Dimensions and Terminal Connections . See Dtmenstonvl Outltnes 
Weight (Approx  )  7 oz 

ENVIRONMENTAL 

The units will rennin stable within t 2 5 ilc/s in frequency and 
3 dB in peak power output (from nominal conditions) under any 

combination of the following conditions: 

Vibration  Curve IV of MIL-E-5400 
and Curve IV MIL-T-5422E 

Shock   15 
Ambient Temperature   -54 to 95 °C 
Altitude  30000 ft 
Output VSWR   1.5:1 

All phas.. 
Plate and Heater Voltage Variation  ± 10 
Duty Factor   0.01 

GRID- PULSED OSCILLATOR--CLASS C 

Absolute-Maximum Ratings 

For a maximum "ON" time s of 12.5b microseconds 
in any 2500-nicrosecond interval 

DC Plate Voltage  1100 V 
Each unit 

Peak Oscillator Grid Current  0.5 A 
Peak Amplifier Cathode Current  2 A 
Peak Plate Current 

Oscillator  0.7 A 
Amplifier   1.5 A 

Plate Dissipation   18 W 
Total 

Peak Neater-Cathode Voltage 
Heater negative w th respect to cathode   60 V 
Heater positive with respect to cathode   60 V 

RADIO CORPORATION OF AMERICA 
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4060-4061 

TYPICAL OPERATION 

With Rectangular Wave Shape in Grid-Drive Circuit at 1090 Mc/s 

With duty factor c of 0.01 and pulse duration of 

0.45 microsecond 

DC Plate Voltage  1000 V 
E-,ch u, 't 

Oscillator Grid Bias  -80 V 
Amplifier Cathode Bias  25 V 
DC Plate Current  20 mA 

Total 
Useful Power Output   500 W 

At peak of puise 

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

b This value is for continuous pulsing. The "OM" time can be 25 micro-
seconds when the units are operated 10 minutes per hour. 

C Duty factor is the product of pulse duration and repetition rate. For 
 hie pulse durations and pulse repetition rates, the duty factor is 
defined as the ratio of the time "ON" to total elapsed time in any 2500-
microsecond interval. 

d 
The ruggedised oscillator- amplifier combination is built to satisfy all 
AIMS/FAA ( Army Integrated Meteorological Systems) requirements. 

DATA I RADIO CORPORATION OF AMERICA 
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4060-4061 

RECOMMENDED GRID-PULSE AMPLFIER ( MODULATOR) 

-I-=  

INPUT PULSE 

UG-6258  i ...lv 

270 
8NC OHM 

CONNECTOR 470pF /AS 

27 5.6 
OHMS OHMS 

WATT 

-80V 

470 
OHMS 

W/17-7 

1 

ISO 
OHMS 

1 
WATT 

PARASITIC . 
SUPPRESSOR -

+25 V 

-80V 

- 

OUTPUT PULSE 

1/16 AMP TO 
FUSE GRID 

150 
OHMS 

WATT 

• 0.3µN WINDING ON A NON- INDUCTIVE 

50-OHM VITREOUS RESISTOR. 
921AI-1201 
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4060-4061 

DIMENSIONAL OUTLINES 

3/8 —.-

1/4 —1— 

.865 
4060 *.0I3 

3/4 

CLAMPING AREA AREA 

92LM-1199 

3/32 

HEATER 
TERMINALS 

FROM 
OSCILLATOR 

4061 

92LIM-1200 

GRID 
TERMINAL 

4060 
LEFT SIDE VIEW 

3/8 —'-

3/4 

3/4 

.11  

1..._ CLAMPING AREA 

41/16 

3/4 

TO 
AMPLIFIER 

TUNING PLATE PLATE 
SCREW VOLTAGE LEAD 

RED 12 MIN. 

1/4 

3/32 

HEATER 
TERMINAL 

,45"'"1 

9/32 

4061 

LEFT SIDE VIEW 

2 13/16   CATHODE TERMINAL 

I 7/8 
.280 
MAX. 

4 3/8 

3/32 

TUNING 
SCREW 

SHELL IS SECOND 
HEATER TERMINAL 49 

DIMENSIONS IN INCHES 

These units are supplied without the mounting brackets; they 
are also available with brackets upon request. 

.865 
015 

e 
PLATE 

VOLTAGE LEAD 
RED 12 MI. 
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Typical Change in Power Output 
vs. Temperature 

• 

• 

• 

e 

• 
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CURVES 
FOLLOWING 
OUTY 
Eu  AAIPL. 
Ec OSC. 

APPLY FOR EACH OF THE 
CONDITIONS: 

FACTOR • .001; .01 
• +25V 
4 -80V 

.... 

._ 

Ef • 8.9V, Eb • 900V -• 
. 

Ef • 6.3V, Eb • 100OV: 

E. • 5.7V, E • 1100V -• 

_ 

_ 

-55 -35 -15 5 25 45 

TEMPERATURE -* C 

Typical Output Frequency 
vs. Temperature 

65 es 

921,5-1204 

0)3 

e 
Iasi 

>- 

CURVES A >PLY FOR EACH OF THE 
FOLLOWING CONDITIONS: 
E f • 5.7V AND Eb• 900V 
Er • 6.3 V AND Eb•1000V 
Ef • 6 9V AND 4•1100V 
Ek /*CPL. • +25V 
EcCMC • -80V 

-._,_-: t 

. 

 ,  , 

_ 
I  

— 
. . 

FACTOR 

4 

• 01 ---:----.=-. — 
r'--- - 
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: 
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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 Applications 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type Oxide-
Coated Umipotential Cathode: 

Voltage ; AC or DCY  f 5.5 typical volts 
t 6.0 max. volts 

Current at heater volts = 5.5 . 17.3 amp 
Minimum heating time at 

heater volts = 5  5  5 milutes 
Mu-Factor, Grid No.2 to Grid No.1, 

tor plate volts = 2500, grid No.2 
volts = 600, and plate ma. = 600. 17 

Mechanical: 

Operating Position  Any 
Overall Length.   3.25" 
Diameter  3.725" ± 0.035" 
adiator  Integral part of tube 

Weight ( Approx  )  2 lbs 
Terminal Connection:. ( See Dimenstonac Outline): 

G - Grid No 1 I • 
G2 - Grid No.2 
H - Heater 

K - Cathode 
P- Plate 

Thermal: 

Terminal Temperaturp ( Plate, 
grid No.2, çrid Nn.1, 
cathode, and heater)  250 max. 

Air Flow: 
rhrough radsator -- Adequate air flow to limit the plate-

terminal temperature to 250° C should be delivered by a 
blower through the radiator before and during the applica-
tion of heater, plate, grid No.2, and grid No.I voltages. 
Typical value, of air flow directed through the radiator 
versus platedissipation are shown in accompanying Typtcal-
Cool:ng-Regulrements curve. Plate power, grid-No.2 power, 
heater power, and air flow may be removed simultaneously. 

To grid No.2, grid No.:, cathode, and heater terminals--
A sufficient quantity of air siculd be direLted at the 
heater termina, and allowed to flow past each of these 

RADIO CORPORATION OF AMERICA 
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terminals so that its temperature does not exceed the 

specified maximum value of 250 0 C. An air flow of 10 cfm 

is usually adequate. 

VOLTAGE REGULATOR 

Maximum CCS 4 Ratings, Absolute-Maximum 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 

Min. Max. 

1. Heater Current   16.3 18.2 amp 
2. Direct Interelectrode Capacitances: 

Grid No.1 to cathode   37 46 µµf 
Grid No.1 to grid No.2   46 62 µµf 
Grid No.1 to plateb  - 0.17 µµf 

Grid No.2 to cathode°  - 1.40 µµf 
Grid No.2 to plate   14.6 17.8 puf 
Plate to cathodeb ,c  - 0.017 µµf 

3. Grid-No.1 Voltaged ( 1)   5 30 volts 
4. Grid-No.1 Voltage° ( 2)   5 30 volts 
5. Grid-No.2 Currentd (1)   -15 0 ma 
6. Grid-No.2 Current ° (2)   -30 0 ma 
7. Pulse Emission Voltage f  650 volts 

a Continuous Commercial Service. 

b Wits external, flat, metal shield having diameter of 8., and center 
hole approximately 3. in diameter provided with spring fingers that 
connect the shield to grld-No.2 terminal. Shield is located in plane 
of grid-No.2 terminal perpendicular to the tube axis. 

C With external, flat, metal shield having diameter of 8. . and center 
hole approximately 2-3/8. in diameter provided with spring fingers that 
connect the shield to grid-No.1 terminal. Shield is located in plane 
of grid-No.1 terminal perpendicular to the tube axis. 

With dc plate voltage 3500 volts, dc grid-No.2 voltage of 400 volts, 
grid-No.1-circuit resistance of 30,000 ohms, and dc grid-No.1 voltage 
adjusted to give a dc plate current of 0.25 ampere. 

With dc plate voltage of 600 volts, dc grid-No.2 voltage of 400 volts, 
grid-No.1-circuit resistance of 30,000 ohms, and dc grid-No.1 voltage 
adjusted to give a dc plate current of 0.5 ampere. 

With grid Not, grid No.2, endplate tied together; and a pulse-voltage 
source connected between plate and cathode. Thehalf-sinusoid ( Approx.) 
pulse is 2 microseconds between the two points on the pulse at which 
the instantaneous value Is 50% of the peak value, pulse- repetition 
frequency is 60 cps, and duty factor is 0.00012. The voltage- pulse 
amplitude Is adjusted until a peak cathode current of 90 amperes is 
obtained. After 2 minutes at this value, the voltage-pulse amplitude 
will not exceed 650 volts peak. 

SPECIAL TEST 

5-to-400 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable- frequency vibra-

tion. With heater voltage of 5.5 volts ac, dc plate supply 

• 
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• 

• 

voltage of 450 volts, dc grid-No.2 supply voltage of 50C volts, 

ard grid-No.I sLpply voltage adjusted to give dc plate current 
of 1Orna. Plate loat resistor = 2000 ohms, grid- No.; resistor 

= 1000 ohms, and grid-No.I resistor = 30 ohms. The tube is 

vibrated along each of three mutually perpendicular axes over 
a 6-minute sweep consisting of: 

fa) 5 to 22cpswith a fixed doubleamplitude of0.2401nch±10%. 

fb) 22 to 200 cps at a fixed acceleration ot 10 g t 10%. 
(c) 200 to 40C cps at a fixed acceleration cf 3 g t 10%. 

At the end of this test, the tubes are required to meet 
the limits of items 1,3.4,5,6, and 7 under Charactertsttcs 
Range Values. 

OPERATING CONSIDERATIONS 

The maxtmum-rated plate and gri d-No.2 vo ltages of thus 

e tube are extremely dangerous. Great care sho u ld be taken 

during theadjustmeni pf circuits. The tube and its associated 
apparatus, especially nil part.; which may be at high potential 

above ground, should be housed in a protective erclosure. 

The protective housing should be designed with interlocks so 

that personnel cannot possibly come in contact with any high-

potential point in the electrical system. The interlock 
devices should function to break the primary circuit of the 

high-voltage supplies when any gate or door on the protective 
housing is opened, and should prevent the closing of the 

primary circuit untTI the door is again locked. 
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3 725.2.035." DI A NOTE 

NOTE 3 

PLATE-
TERMINAL 
CONTACT 
SURF CE 

3240" 

eteti 

NOTE 3 

3.0305.020-DM 
NOTES t i2 

GRID -MU - . 
TERMINAI. .10B 
CONTACT MIN 
SURFACE 25o. 

MIN. 

NOTE 

MM. 

ARCOOLED 
- 1  

RADIATOR 

—7 I.475- 
tole 

eri153-criREFtERENCE 

. " LINE 

• --1-ii21 1.545" 
--T -i eitted 

131S Lbee 

I  

IN  'D ay 

1 

• 

0.085 

.I3e; 
.7 LO 

0.015 DIA. 
NOTES I 2 

uyrtee.m& 
NOTES 1i2 --"" 

2.32et.01eDIA 
NOTESIIi2 

IZEI INDICATES CERAMIC 
BUSHING 

1=3 STIPPNLcETDE REGION 
HEATER-TERMINAL 
CONTACT SURFACE 

\--GRID-Nttl-ERMINAL 
CONTAC1"SURFACE 

EATER-CATHODE-
TERMINAL 

CONTACT SURFACE 

92CM- HUORI 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 

BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No.I 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 
GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE TUBE IS 

OBTAINED WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE 

SHOULDER A- A'. THE TUBE IS PROPERLY SEATED ON THE SHOULDER 

WHEN A 0.010"-THICKNESS GAUGE 1/8" 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 DIAMETEROFEACH TERMINAL ISHELD TO INDICATED 
VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS 

CONTACT SURFACE. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

• 
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SKETCH G 

• 
In: Ire zee 1  0 I .socr„ t F I:ggerj--F 

.225-) 

REFERENCEN 
SURFACE A-A' 

e «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 H5 AND THE AXIS OF 
POST P ARE COINCIDENT WITHIN .001.: 

HI 
3.7851:1.'1.000e 

DIA. 
H2 

3.265e.0005" 

H3 

3.0650- 5.0005" 
DIA. 

H4 
2.3420.'5.000e 

DIA. 

P 
.61400«+.0005"DIA. 

1.7490.t.0005« 
De. 

'32ef.er A' 

DETAIL OF POST 
.050' 
t.002" 

92CM-III09 
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TYPICAL COOLING REQUIREMENTS 

AIR FLOW THROUGH RADIATOR IN EITHER DIRECTION. 
MAXIMUM PLATE— TERMINAL TEMPERATURE:250 ° C 

CURVE I A BCD 

PRESSURE DROP— 
INCHES OF WATER 

0.35 0.6 I 1.5 

MAX MUM ALLOWABLE TEMPERATURE R SE 
WITH INCOMING—AIR TEMPERATURE OF 45 C 

• 

q, 
(r) 

250 500 750 000 1250 1500 750 
PLATE DISSIPATION —  WATTS 

92CM-11100 
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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-
municationsEouipmentasanRF Power-Amplifier Tube 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage ( AC o- 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.1 to plate  0.24 max. µµf 
Grid No.1 to filament & grid No.3 3, 

internal shield, grid No.2, and 
base sleeve   11 med 

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 1/8" 
Maximum Diameter  1-21/32" 
Bulb  T12 
Cap   Small (JEDEC No.C1-1) 
Socket Uandard Octal 8- Contact 
Base  Small Wafer Octal 8-Pin with " 770" Sleeve 

(J(DEC Group 1, No.B8-150) 
Basing Designation for BOTTOM VIEW  7CL 

Pin 1- Filament Tap, 
Grid No.3, 
Internal 
Snield 

Pin 2- Filament 
Pin 3-Grid No.2 

Pin 4 - Same as Pin 1 
Pin 5- Grid No.1 
Pin 6- Same as Pin 1 
Pin 7- Filament 
Pin 8- Base Sleeve 
Cap- Plate 

RADIO CORPORATION OF AMERICA 
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RF POWER AMPLIFIER & OSCILLATOR -- Class C TelegraphyA 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CAP Ratings, Absolute—Maximum Values: 

111) to 6o Mc 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC GRID-No.1 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)   °C 220 max. 

Typical Operation: 
As amplifier at 175 Mc 

DC Plate Voltage  400 volts 
DC Grid-No.2 Voltage*   190 volts 
From a series resistor of   18000 ohms 

DC Grid-No.1 Voltaget   -60 volts 
From a grid resistor of   30000 ohms 

DC Plate Current  150 ma 
DC Grid-No.2 Current  11 ma 
DC Grid-No.1 Current ( Approx  )   2 ma 
Driving Power ( Approx.)   4.5 watts 
Power Output ( Approx  )   30 watts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance*   30000 max. ohms 

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

• Intermittent Commercial and Amateur Service. 

* Obtained preferably from a separate source, or from the plate supply 
voltage with avoltage divider, or through e series resistor. A series 
grid-No.2 resistor should be used only when the 4604 is used in a 
Circuit whiCh is not keyed. Grid-No.2 voltage must not exceed 400 
volts under key-up conditions. 

à Obtained from fixed supply, by grid-No.1 resistor, or by Combination 

methods. 

à When grid No.1 is driven positive and the 4604 is operated at maximum 
ratings, the total dc grid-No. 1-circuit resistance should not exceed 
the specified value of 30,000 ohms. If this value is insufficient to 
provide adequate bias, the additional required bias must be supplied 

by a fixed supply. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Max. 

Filament Current at 6.3 volts ac  0.59 0.71 amp 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Direct lnterelectrode Capacitances: 
Grid No.1 to plate  — 0.24 puf 
Grid No.1 to filament e. grid No.3 

d internal shield, grid No.2, ano 
base sleeve 9  5 12.5 µuf 

Plate to filament e. grid No.3 & 
internal shield, grid No.2. . 
and base sleeve 7  3 9.5 pelf 

Plate Current*  46 94 ma 
Grid—No.2 Current4  — 5.5 ma 
Useful Power Output4  47 — watts 

6 With 6.3 volts ac an filament, dc plate voltage of 300 volts, dc grid-
No.2 voltage of 200 volts, and dc grid-No.1 voltage of -26 volts. 

4 In a single-tube, ,elf-excited-oscillator circuit, and w th 6.3 volts 
at on filament, dc plate voltage of 600 volts, dc grid-No.2 voltage 
of 200 volts, grid-No.1 resistor of 30,000 t 106 ohms, dc plate current 
of 100 to 112 ma., dc grid-No.1 current cf 2 to 2.5 ma., and frequency 
of 15 ilc. 

OPERATING CONSIDERATIONS 

The bulb becomes hot during operation. To insure adequate 

cooling, therefore, it is essential tnat free circulation of 

ai- be provided around the 4604. 

The plate shomG no color when the 4604 is operated at full 

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. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Morrison, N. J. 
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CAP 
JEDEC t•12. C1-1 

T12 BULB 

BASE 
WIT1-1.707'SLEEVE 
JEDEC GROUP I, 

NE. 138-150 

92C5-9625R3 

RATING CHART 
ICAS Class-C Telegraphy or Telephony Service. 

so 100 150 200 
FREQUENCY— Mc 

92C5-108117R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL CHARACTERISTICS 
Ef - 6.3 VOLTS AC 

  GRIO-Na  2 VOLTS.200   
GRID-Na 1 VOLTS- ECI 60 u. NZ 

; b EC1=.30 

Ét., 20  

10 

atirl 

MCI 

o 100 200 
PLATE VOLTS 

300 400 

92CS-101314 

o 100 200 300 400 
PLATE VOLTS 

92C5-10816 
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Electron Tube Division Harrison, N. J. 



4622 

• 

• 

• 

CONDUCTION COOLED 

FOR USE UNDER SEVERE 

SHOCK AND VIBRATION 

Beam Power Tube 
cERmoLox ® 

MATRIX-TYPE CATHODE 

4500 WATTS PEAK POWER 

OUTPUT AT 1215 Mc 

The 4622 is the same as the 7646 except for the following items: 

Mechanical: 

Socket: 

For use a: 

than 400 
frequencies higher 
Mc  See Mounting Arrangement 

Thermal: 

Conduction-Cylinder Temperature  250 max. °C 
Seal Temperature ( Plate, grid No.2, 

grid No.1, cathode, and heater)  250 max. °C 
Cooling, Conduction: 

The candu,tion cylinder must be thermally coupled to a 

constant-temperature device ( heat sink--solid or liquid) to 

limit the conduction cylinder to the specified maximum value 

of 2500 C. The plate, grid-No.2, grid- No. I, cathode, and heat-

er terminals may also require coupling to the heat sink to 

limit theirrespective seal temperature tothe specified maximum 
value of 2500 0. 

SKETCH GI 

1930 
3.001 

MAX. CLEARANCE 

.60 
001 

.100 1: .239 ± 001 
H5 

.070 5.001 92C.3.12m 
DIMENSIONS IN INCHES 

The axes of the cylindrical holes 1-1, through Hs and the 

axis of post P and coincident withil 0.001.. 

The axes of the gauge ring I.D. and gauge ring D.D. are 
coincidert within 0.001". 

GAUGE RING 

HO 
1315 

GAUGE RING 
0.0. 

GAUGE RING 
1.D. 

.952 ± 301 

H1 
1.116 5.001 

H2 
1.018 5.001 

H3 
.7635.001 

H4 
.518 5.001 

ddoll®ei RADIO CORPORATION OF AMERICA 

lie Electronic Components and Devices Harrison, N. J. 
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.900 4.005 r—  NOTE 2 

CONDUCTION 
CYLINDER 

PLATE 

PLATE 
TERMINAL 
CONTACT 
SURFACE 
(NOTE I) 

GRID-No 2 
TERMINAL NOTE 3 
CONTACT 
SURFACE 985 MIN. 
'NOTE I .060 MIN.-E 

.090 
 MIN. 
.175 1 • 

+ 4.015 400 MINA 
7 - I 

.025 GRID-Not .0..3,4,, 
3.025 TERMINAL ^III'. 

CONTACT 
SURFACE 
(NOTE I) 

El STIPPLED REGION 
(NOTE 3) 

ke• CERAMIC 

1 PLATE -CORE 
760 TEMPERATURE 
'64IN. MEASUREMENT 

POINT 

1.880 
±D50 

f J65 
0 MIN. MIN. 

1.085 1630 
MIN. 4.030 

120 .140r—f 
MIN. MIN. 600 

735 MIN. t MIN. 
.320 

.095 4.020 
MIN. 

I.480 HEATER-CATHODE 

.260 MAX. CONTACT SURFACE 
MIN. TERMINAL 

(NOTE I) 

HEATER TERMINAL 
CONTACT SURFACE 

(NOTE I) 

•ELECTRODE-TEMPERATURE 
MEASUREMENT POINT 92CM-116911131 

DIMENSIONS IN INCHES 

Note I: With the cy I ndrical surfaces of the plate termi-

nal, grid-No.2 terminal, grid-No.1 terminal, heater-cathode 

terminal, and heater terminal clean, smooth, and free of 

burrs, the tube will enter a gauge as shown in sketch GI. 

The tube is properly seated in the gauge when a D.010" 

thickness gauge I / EV' wide will not enter between a heater-

cathode terminal and the bottom surface of H4 . The gauge 

is provided with a slot to permit making measurement of 

seating of heater-cathode terminal on bottom of hole H4 . 

Note 2: With the tube seated in gauge and with the conduc-

t ion cy I inder c lean, smooth, and free of burrs, the gauge 

ring will slip over conduct ion cylinder as shown in sketch 

G I' 

Note 3: Keep all stippled regions clear. Do not al low con-

tacts or ci rcuit components to protrude into these annular 

volumes. 

RADIO CORPORATION OF AMERICA 0 
Electronic Components and Devices Harrison, N. J. 
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SUGGESTED MOUNTING ARRANGEMENT 

& LAYOUT OF ASSOCIATED CONTACTS 

1_.._- NOTE 

1.250 s.œl 
DIA. 

1.155 x.001 
DIA. 

.905 3.001-.1 
DIA. 

.650 ±.001---
DIA. 

SEE DETAILY---

051-L. 

.2653.005 

.126 
t.005 

T—No.97-252° 

1 .850 
97-253. 3.005 

Nlo.97-25 
  .360 

No 97; .145 1.005 
255- ±.005 

-140 5.005 

.3po ± D01 DIA. 
r1- 094 DIA 

.156±.001 
DIA. 

DETAIL "A« 

*CONTACT RING 

MADE BY INSTRUMENT 

SPECIALTIES CO 
LITTLE FALLS, N.J. 

92CM-10875R3 

DIMENSIONS IN INCHES 

Note I: If a clamp is used, it nust be ad jusTable in 

plane normal tc The major tube axis to compensate for var-

iations in concentricity between the conduction cylinder 
and the contact terminals. 

D • RADIO CORPORATION OF AMERICA 

lib Electronic Components and Devices Harrison, N. J. 
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4622 
COOLING CHARACTERISTICS 
Typical Clamp Conduction-Cooling System 

A AND 13.CONDUCTION CYLINDER AT AVERAGE OF TC1,2 AND3 
.4' AND e= HEAT SINK (CHASSIS) AT AVERAGE OF TC4,5,6 AND7 
TC THERMOCOUPLE 

TC4 

.890 

TC3 

.906 
±.00I 
EPA. 

DIMENSION IN INCHES  

tthlmff it  
11 

250 

50 

AT SINK 

TC6 
• 

1.624 

.750 

TCI 

TC 5 
TC2 

I - 
•••••••• 

*" 11II HEIEFal 
.•11,1•1111. 

 lEmPimw-dalfriLlii 

•-4 4   

• 
__  Em:Mimumumezzal: 

&I img:EP. 

" I - 1134111; 

indie in ni m gMa  memuseugamme eg 

liii 111111 III  
O 50 100 150 200 250 

PLATE DISSIPATION— WATTS 
300 

92CM - 10872 

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 LOW FILAMENT POWER 
TO 2500 MICROSECONDS FOR AIRBORNE USE 

WATER COOLED 

For RF-Pulse Power Ampltfter st Frequencies from 195 to 600 MH., 
in Search Radar, Telemetry, and Particle Accelerator Service. 

ELECTRICAL 

Filamentary Cathode, Multistrand, 
Matrix-Type, Oxide-Coated--
Voltage: a,i 
Maximum, with dc or 60-Hz ac excitation . . 1.00 v 
Maximum, with 400-Hz ac excitation  1.05 V 
Typical, with dc or 60-Hz ac excitation .   0.95 V 

Current: 
Typical operation value at 0.95 volt, with 
60-Hz excitatior   W95 

Minimum time tc reach operating filament 
voltage  30 

Minimum time at normal operating filament 
voltage before other voltages are applied. 90 

Mu- Factor, Grid No.2 to Grid No  1   7 
Direct lnterelectrode Capacitances 
Grid No.1 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 cathoce ( including bypis 
capacitors)   18000 max pF 

MECHANICAL 

Operating Position  Tube axis vertical, either end up 
Overall Length 8  62 ± 0.31 in 
Maximum Diameter   11.25 in 
Weight ( Approx.)   38 lb 
Terminal Connections  See Dtmenstonal Outline 

THERMAL k,m 

Ceramic- Insulator Temperature  150 max °C 
Metal-Surface Temperature. 100 max °C 
Minimum Storage Temperaturek   -65 min °C 
Water Flow 

Max. Pressure 
Absolute Dtfferenttal 

Typ. Mtn. for Typ. 
Flow Flow Flow') 
g/m g/m pst 

Through filament block. . . • 1.2 0.8 18 
Through dc cathode block . . . 1.2 0.8 18 

Through grid-No.1 block . • 1.2 0.8 14 
Through grid.No.2 block . • 1.2 0.8 18 

0 RADIO CORPORATION OF AMERICA 
Flee:romp Components and Devices Harrison, N.J. 
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Water Flow ( coned) 
Max. Pressure 

Absolute Differential 
Typ. Min. for Ty.p. 
Flow Flom Flown 
8/. glu psi 

Through plate: 
For plated dissipations 
upto10 kW ( Average) . . 14 12 30 

For plate dissipations of 
10 kW to 30 kw ( Average). 22 20 60 

Resistivityof water 
at 25°C   1 min W-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 

Gi-RF Grid-No.1 Terminal G2 
Contact Surface 

Glw-DC Grid-No.1 and Coolant 
Connection 

G2- DC Grid-No.2andCoolant 
Connection 

KR -RF Cathode Terminal 
Contact Surface for 
Circuit Returns 

P - RF Pl ate Terminal Contact 
Surface 

PA- DC Pi ate ard Cool ant 
Connect ion 

FR 

PULSED RF AMPLIFIERA 

For frequencies from 195 to 600 MHz and a maximum "ON" time as 
specified in any 25000-mtcrosecond interval 

Absolute-Maximum Ratings 

"ON" time 15 ms 2500 Ps 

Peak Positive-Pulse Plate Voltaged   55 - kV 
DC Plate Voltagee  25 25 kV 
Peak Positive-Pulse Grid-No.2 Voltage fa.   2.2 2.2 kV 
DC or Peak Negative-Pulse Grid-No.I Voltage  400 400 V 
Peak Plate Current   80 30 A 
Peak Grid-No.2 Current   15 2 A 
Peak Rectified Grid-No.I 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.I Current   0.06 0.2 A 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Absolute-Maximum Ratings ( cont'd) 

"ON" time 15 ws 2500 ms 

Plate Input ( Average)  16 70 kW 
Plate Dissipation ( Average)  8 30 kW 

Typical Plate-Pulsed Operation 

In Class B service at 425 MHz with a rectangular wayeshape pulse 
of 13 microseconds and a duty factor of 0.00-í 

Peak Positive-Pulse Plate Voltaged . 50 kV 
Peak Positive Pulse Grid-No.2 Voltage T   2.1 kV 
Peak Negative-Pulse Grid-No.I Voltageh   325 V 
Peak Plate Current   75 A 
Peak Grid-No.2 Current   8 A 
Peak Rectified Grid-No.I Current   10 A 
DC Plate Current   0.3 A 
DC Grid-No.2 Current 0  03 A 
DC Grid-No.I Current 0  04 A 
Peak Driver Power Output ( Approx.)   20 kW 
Useful Peak Power Output   2 MW 

Typical Grid-Pulsed Operation 

In Class B setvice at the frequencies shown with a rectangular 
waveshape pulse of 2000 microseconds and a duty factor of 0.06 

At 425 Hz At 600 Hz 

DC Plate Voltage'  20 21 kV 
Peak Positive-Pulse Grid-No.2 Voltagef   2 2 kV 
Peak Negative-Pulse Grid-No.I Voltageh   350 350 V 
Peak Plate Carrert   27 26 A 
Peak Grid-No.2 Current   1.6 1.6 A 
Peak Rectified Grid-No.I Current . . .   1.2 1.2 A 
DC Plate Current   1.62 1.56 A 
DC Grid-ho.2 Current 0  096 0.096 A 
DC Grid-No.I Current 0  072 0.072 A 
Peak Driver Power Output ( Approx.) . . 2.7 2.7 kW 
Useful Peak Power Output   275 250 kW 

Maximum Circuit Value 

Grid-No.I Circuit Resistance   500 n 

a Berause the filament voltage, when operated near the maximum value, 
provides emission in excesli of any requirements within tube rating., 
during life the filament voltage should ne reduced to a ' vane that will 
give adequate but not exc sss i eeee i ee ioa. Careful attention to main-
taining the value consistent with adequate ee i ss ion will reault in con-
serving the life . f the tube. The filament voltage shou7.d be measured 
at the respective liquid coolant connections on the tube mide of the 
threads. This procedure is essential for accurate measurement of the 
filament voltage. At 400 cycles some heating of the filament leads and 
rf cathode terminal ( cathode heater) occurs; this condition is not detri-
mental to tube operation or tube life. 

Measured directly across cooled element for the indicated typical flow. 

C This premoure is related to the output-catity preseuriaation es required 
to prevent corona or external arc- over. 

The magnitude of sty spike on the plate *voltage pulse should not exceed 
its peak value by more than 4000 volts, and the duration of any » pibe 
when measured st the peak- value level should not exceed 10% of the 
maximum "Mr time. The output cavity mast be preasurixed as required 
to prevent corona or external arc- over at the ceramic inoulator. 

e High speed " fault' protection moat be used with all grid- pulsed appli-
cations and with all plate- pulsed applications where the pulse length 
exceeds 20 microseconds. 

0 RADFO CORPORATION OF AMERICA 
Erectronic Components and Devices Harrison. N. J. 
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The magnitude of any spike on the grid-No.2 voltage pulse should not 
exceed its peak value by more than 250 volts, and the duration of any 
spikechen measured at the peak- value level should not exceed 10% of 
the maximum " ON" time. 

g A negative dc voltage of 300 volts maximum may be applied to grid No.2 
to prevent any tube conduction between pulses. 

h The grid-No.1 voltage may be • combination of fixed and self bias 
obtained from a series grid resistor. 

l orft=lorftrgrreranón oolh% liVa="."ing Tube Oper-

a tingSee Electrical Considerations - Filament or Neater 

See Cooling Considerations - Liquid Cooling 

See Cooling Considerations - Forced- Air Cooling 

^ See Classes of Service. 

CHARACTERISTICS RANGE VALUES 

Note Mtn 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 

Mote I: At filament voltageof0.95 volt and ac filament exci-
tation at 60 Hz. 

Note 2: Measured with special shield adapter. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL 
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES, 

ICE-279A AVAILABLE FROM: 

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

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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SIMPLIFIED DIMENSIONAL OUTLINEg 

INDEX/ 
PTN 

OUTPUT ENO 

DC eEC,TeDL4 ANT 

M I:ItleATCçf T.EreeeL 

EXHAUST CAP 
MARE NO CONNECTION 

DO NOT REMOVE 

"Ce.41e-',Jier-
COOLANT - CONNECTION NUT 

RF CATHODE TERMINAL 
CONTACT SURFACE 

DO NOT MARE 
----CONNECTION TO SCREWS 

OOLANT OUTLET 

COOLANT INLET 

l62 
t-3' 

INSULATED FILANENT 
TERMINAL & 

COOLANT CONNECTION 

DIMENSIONS IN INCOES 

g A detailed Dimensional Outline and associattd Gauge DrewIngs gl vex 

in the Techhic•I Bulletin available upon reque. I. 

0 RADIO CORPORATION OF AMERICA 
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UNINSULATED FILAMENT 
TERMINAL & COOLANT CONNECTION 

UNINSULATED FILAMENT 
TERMINAL & COOLANT CONNECTION 

INPUT END  

DC GRID-NI 2 & COOLANT 
CONNECTION 

\ 
RF CATHODE TERMINAL 
CONTACT SURFACE 

DC GRID-Nil & COOLANT 
CONNECTION 

02CL-9658VIS 

DATA 4 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 MHz 

The 4616VI to the same as the 4616 except the 4616VI does not 
have a water. separator. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Hrrison. 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 450MHz 

ELECTRICAL 

Filamentary Cathode, Multistrand, Matrix-Oxide-Type k--
Current ( DC): 
Typical operating value   1800 A 
Maximum value°  2000 A 
Maximum valua for starting, 
even momentarily   2000 A 

Minimum -.. ime to reach operating current   30 s 
Minimum time at ncrmal operating current 
before plate voltage is applied  60 s 

Voltage ( DC):b 
Typical value required 
to obtain 1300 amperes   1.5 V 

Direct Interelectrode Capacitances 
Grid to plate   160 pF 
Grid to cathode   1500 pF 
Plate to catnoce   Less than 1.0 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 Outline) 

THERMAL' ," 

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 cissipation up 
to 50 kW ( Average) 40 35 4 

For plate dissipation of 
150 kW ; Average) . . . . 100 90 25 

Max. Pressure 
Absolute Differential 

Typ. Min. for Typ. 
Flow Flow Ftowc 
giro g/m psi 

RADIO CORPORATION OF AMERICA 
Electronic Compolents and Devices Harrison, N. J. 
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Mater Flow (con'd) Mao. Pressure 
Absolute Differential 

Typ. Min. for Typ. 
Flow Flow Flowc 
g/m ghit psi 

To upper grid coolant 
course   3 2 25 

To lower grid coolant 
course   • 3 2 25 

To grid-cathode coolant 
course   12 10 6 

Resistivity of water at 25°C: 
Through plate and grid coolant courses. . I min kt2-cm 
Through grid-cathode coolant course . . . 5 min M.2-cm 

Water temperature from any outlet   70 max °C 
External gas pressure"  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 GLIFIr 
GLIRF - Lower RF Grid Input Terminal 
GLORF - Lower RF Grid Output Terminal KLRF KURF 
PLRF - Lower RF Plate Terminal 
PURE - Upper RF P1,:tr, Termirl 

PULSED RF AMPLIFIER ° 

Absolute-Maximum Ratings 

For a maximum "Or time of 25 microseconds in any 
2500- microsecond interval, forfrequencies up to 450 Mn: 

PLRF PURF 

FO Fl 

GUIRF 

Peak Positive-Pulse Plate Voltage f  40 kV 
Peak Negative Grid Voltage  200 V 
Peak Plate Current  500 A 
Peak Cathode Currentg   750 A 
DC Plate Current  5 A 
DC Cathode Currentg   7.5 A 
Plate Input (Average)   200 kW 
Plate Dissipation ( Average)   150 kW 

Typical Plate-Pulsed Operation 
With Rectangular Wave Shape inCathode-Drive Circuit 

With duty factor of 0.01 and pulse duration of 25mtcroseconds 

At 425 MHz 

Peak Positive-Pulse Plate-to-Grid Voltage" 30000 35000 
Peak Cathode-to-Grid Voltage'   60 70 
Peak Plate Current  
Peak Cathode Currentg 
DC Plate Current 
DC Cathode Currentg 

310 400 
525 680 
3  I 
52 6.8 

V 
V 
A 
A 
A 
A 

DAIA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Peak Driver Power Output j   250 350 kW 
Useful Peak Power Output  5 8 MW 

e The specified maximum filament current is a maximum rating witch should 
not be exceeded, even momentarily, during operation of the tube. The 
life of the tube can be conserved by operatinp the filament at the lowest 
current which mill enable the tube to provide the desired power output. 
Because the filament when operated near the maximum value ucually pro-
vides emission in excess of any requirements within the tube ratings, 
the filament current should be reduced to a value that mill give adequate 
but not excessive emission for any particular application. Good regu-
lation of tie filament current is, in genera!, economically advantageous 
from the viewpoint of tube life. 

Measured between KLBF and KURF ( See ferminal Diagran). 

C Measured directly across cooled element fox the indicated typical flow. 

d This pressure is ranted to the output- cavity pressurization when re -
quired to prevent iorona or external flanh-over. 

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

f The magnitude of any spike on the plate voltage pulse should not exceed 
its peak value by more than 10%. and the duration of any spike * hen 
measured at the peak- value level should not exceed5916of the pulse dnration. 

g Peak or avelage cathode current is the total of the peak or average plate 
current and the peak or average rectified grid current. ( Pulses may 
not be coincident, hence they may not necessarily he added dilectly). 

h Preferably obtained from a cathode bias recintor. 

j The driver stage is required to supply tub. losses, ri circuit losses, 
and rf power ended . o the plate circuit. The driver stage should be 
designed tu provide an excess of power above the indicated value to take 
care of variations in line voltage, in components, in initial tube 
characterictics, and in tube characteristi.s during life. 

The following footnotes apply to the RCA Transmitting The Peerating 
Considerations given at the front of this ne,tion. 

k See Electrical Considerations - Filament or Heater. 

m See Cooliny? Considerations - Forced-Air Cooling. 

11 See Cooling Considesations - Liquid Cooling, 

P See Classes of Service. 

CHARACTERISTICS RANGE VALUES 

Note Vin Vqx 

Filament Voltage   1 I 1.8 V 
Input Strap-Resonant Frequency  90 120 MHz 
Output Strap-Reson.int Frequency . . 240 280 MHz 
Direct Interelectrode Capacitances 

Grid to slate   120 180 pF 
Grid to .7:athode   1250 1700 pF 

Note I: WIth 1800 amperes through filament. 

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

Commercial Engineering 
Electronic Components and Devices 
Radio Corporation of America 
Harr.son, New Jersey 

0 RAD'O CORPORATION OF AMERICA 
Electronic Components and Devices Hanson, N. J. 6-66 
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SIMPLIFIED DIMENSIONAL OUTLINE' 

UPPER RF GRID 
INPUT TERMINALS 
CONTACT AREAS 

UPPER RF CATHODE— 

I1.000 
MAA 

s4--LIFTING PLATE 

UPPER MOUNTING 
SURFACE 

LOWER RF GRID INPUT— LOWER RF CATHODE TERMINAL 
TERMINAL. COO/TACT_, FILAMENT TERMINAL ONNERI 

ARE AS FILAMENT TERMINAL OUTER) 

DIMENSIONS IN INCHES 

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-10923ARI 

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

DATA 2 RADIO CORPORATION OF AMERICA 
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Beam Power Tube 

FORCED-AIR COOLED UHF GRID-DRIVE OPERATION 
INTEGRAL RADIATOR 300 WATTS UHF TV OUTPUT AT 890 Mc 
MATRIX-TYPE CATHODE 410 WATTS PEP OUTPUT AT 30 Mc 

DISTRIBUTED AMPLIFIER SERVICE TO 500 Mc 

For Use as an e Power Amplifier in Television and S ingle-
Sideband Suopressed-Carrier Service and as a Broadband 
UHF Ampl ifier in Mobile and Stationary Equipment. 

Electrical: 

Unipotential Cathode, Matrix-Typeb: 
Voltage (AC or DC)   6.3 voltc 
Current at heater volts = 6.3   3.5 amp 
Minimum heating time   60 sec 

Mu-Factor, Gric No.2 to Grid No.1 for 
plate volts = 450, grid-No.2 volts = 
325 and plate amperes = 1.2   12 

Direct Interelectrnde Capacitances: 
Grid No.1 to plate 0  062 max. pi 
Grid No.1 to cathode   20 pt 
Plate to catnode   6.2 max. PT 
Grid No.1 to gril No.2   19 pf 
Grid No.2 to plate   2.2 P' 
Grid No.2 to cathode   590 max. pf 

Mechanical: 

Operating Position   Any 
2  19' 

2.262' 
Weight ( Appro›.)   4.5 oz 
Radiator   Integral part of tube 
Terminal Connections ( See Dlwewelawat Outline): 

G1-Grid-No.1- H- K - heater- d 

Term i nal H-K Cathode-

GI (RADIATOR) 

Contact Terminal 
Surface Contact 

G2 -Grio-No.2- Surface 
Terminal G2 P- Plate-
Cortact Terminal 
Surface WoureiNG Contact 

H- Healer- FLANGE) Surface 
Terminal H-K 

BASE CYLINDER) H  
Contact (CENTER PIN) 

Surface 

Maximum Overall Length 
Maximum Diameter   

Thermal: 

Terminal Temperature ( Plate, grid No.2, 
grid No.1, cathode-heater, and heated . . . 250 max. 
Plate-Core Temperature   250 mas. °C 

Air Flow°: 
Through radiator -- Adequate air flowtolimit the raoi-
ator core temperature to 250° C should be delivered by a 
blower through the radiator before and during theapplica-
tion of plate, grid-No.2, and gr;c1-No.1 voltages.  

RADIO CORPORATION OF AMERICA DATA I 

Electronic Components and Devices Harrison, N. 1. 4-65 
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To Plate, Grid-No.z, Grid-No.1, Cathode, and Neater Termt-
nals -- A sufficient quantity of air should be directed at 
the heater terminal and allowed to flow past each of these 
terminals so that their temperature does not exceed the 
specified maximum value of 250° C. 

During Standby OPeratton -- Cooling air is required when 
heater voltage is applied to the tube. 

During Shutdown Operation -- Air flow should continue for a 
few minutes after all electrode power is removed. 

RF POWER AMPLIFIER-- Class B Television Serviced 

Synchronizing- level conditions per 
tube unless otherwise specified 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC Plate Voltage   2200 volts 
DC Grid-No.2 Voltage   400 volts 
DC Plate Current   375 ma 
DC Grid-No.1 Currert   100 ma 
Grid-No.2 Input  8 watts 
Plate Dissiratirr   400 watts 

Typical CCS Operation in Grid-Drive Circuit: 

For frequency of 890 Mc and Bandwidth of 8.5 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   260 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 

• 

• 

• 

• 

e 
LINEAR RF POWER AMPLIFIERd 

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   2200 volts • 
DC Grid-No.2 Voltage   400 volts 
DC Grid-No.1 Voltage   -100 volts 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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DC Plate Current at Peak of Envelope . . . . 450' 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 Fesistance   30000 chms 
Grid-No.2-Circuit Impedance  See Note e 
Plate-Circuit Impedance See Note f 

Typical CCS Operation with "Two-Tone Modulation": 

At 30 Mc 
DC Plate Voltage   2000 volte 
DC Grid-No.2 Voltaje   400 volte 
DC Grid-No.1 Vol tae   -44 volts 
Zero-Signa' DC Plate Current   100 ma 
Effective RF Load Resistance   3200 ohms 
DC Plate Current at Peak of Envelooe . 335 ma 

Average DC Plate Current   250 Ma 

DC Grid-No.2 Currert at Peak ot Envelope . 20 ma 
Average DC Grid-No.2 Current   13 ma 
DC Grid-No.1 Cirret   0 ma 
Peak-of-EneelopeDriverPowerOutput ( A.pprox.) 0.3 watt 
Output-Cir:uit Efficiency ( Approx.) 92 
Distortion Products Level: 

Third order  30 dl' 
Fifth order  34 db 

Useful Power Output ( Approx.): 
Average  205 watts 
Peak of enve'oP,  410 watts 

The maximum rating for a signal having a minimum peak—to—averne powe. 
ratio less than 2, such as is obtained in . Single— Tone. oberntion, 
300 ma. During short periods of circuit adjustment under Single— 
Tone . conditions, the average plate current may be as high a; 450 ma. 

The followirg footnotes apply to the RCA fransnitting Tube Orating Con— 
siderations given at front of this section. 

See f:ectrical Considerations--Filamert or Heater 

C See Cooling Considerations -- Forced—Air Cooling 

d See C:asses of Service 

C See Uectrical Considerations --Grid—rr, 2 Voltage Supply 

See Uectrical Considerations--Plate loltage Supply 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.). 
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4624 DIMENSIONAL OUTLINE 
PLATE TERMINAL CONTACT e 

SURFACE (RADIATOR) 

e L 
REFERENCE LINE 

Y ( 3 PINS)-.e 
GRID No.I 

ni NOTE .3 
CE2CERAMIC 

A - 2.19 max. 
8 - 1.660 0 0.060 
C - 0.610 t 0.040 
D - 2.262 max. dia. 
E 0.710 min. 
F - 0.470 max. 
O - 0.355 max. 
N - 0.065 max. 
J - 0.024 max. K - 1.035 max. di a. 

Note la 
L - 0.400 min. dia. 

- AA 
AD-AJ 
APAc-4 ..ij 

PLATE CORE 
TEMPERATURE 

MEASUREMENT POINT 

NOTE 4 
MESH RING 

AE 

CATHODE-HEATER 
FLANGE TERMINAL 
CONTACT SURFACE 

(NOTE If) 

T (4 FLANGE 
HOLES) 

(PIN CIRCLE) 

ri PIN) 
GRID No.2 

Z (4 RECESSES) 

(I PIN) 
HEATER 

V (FLANGE HOLE 
CIRCLE) 

92CS-12502 

DIMENSIONS IN INCHES 

- 0.500 ± 0.010 W - 0.081 ± 0.002 dia. 
Note Id Note 20 

N - 0.300 max. X - 0.081 0 0.002 dia. 
P - 0. 200 max. Note 2c 

- 1.625 t 0.015 di a. Y - 0.126 t 0.002 dia. 
Note le Note 20 R - 0.885 max. Z - 0.245 min. dia. S - 63° t 5 AA - 0.200 min. T - 0.175 o 0.005 dia. AB - 0.325 min. U - 0.939 dia. Ac - Note lb V - 2.000 dia. AD - Note 1c 

AE - 0.085 max. 

DATA 2 RADIO CORPORATION OF AMERICA 
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Mote I: Concentricity between the various diamete ,scnthe 
major tube axis . s such that the tube will enter a gauge 

having suitably spaced concentric apertures and posts of 

the following diameters: 

(al Ease seat -- 1.500 

(b1 Flared f'ange ofcathode-heatercylinderte-minal 
C.680 

(cl Cathode-neater cylinder terminal 1101--0.400 

(c11 Cathode-neater cylinder terminal 100)-0.525 

le) Fadiator--1.660 

(fl Cathode- heater flange terminal contact surface--
1.760 

Mote 2: Concentricity of the base pins is such that the 
tube wil 1 enter the gauge in Note I laving suitably spaced 

apertures of the following diameters: 

(al Grid-No.1 pins --0.1450 

(b1 Neater pin-0.0830 (. 123 Dia x 82° CSK.1 

(cl Grid-No.2 pins-0.0930 

Note 3: Keep all stippled regions clear. Do not allow 

contacts or circuit components tc protrude into these 

annular regions. 

Note 4: RF gasket, such as METEX * ND.A2733, or equivalent. 

* Metex Electronics Corn., Walnut Ave., Clark, N.J. 

TYPICAL 
OUTPUT CAVITY TUNING CHARACTERISTICS 

2.615 ID 

I 875 OD 
 t . 

PLATE 
TERMINAL 

MVO .... •••• 

.630 

20=20 OHMS 

CATHODE-
HEATER 
TERMINAL 

lT  

: . 

11'1-
400 500 600 700 800 

FREQUENCY—Ms 

_t 

F-
900 1000 1100 

97C5-1250I 
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TYPICAL COOLING CHARACTERISTICS 

INCOMING 

CURVE 
A 

(¡(  

IR TEMPERATURE- 24.0 ._._-7 —DIRECTION OF AIR FLOW 

PLATE DISSIPATION 
WATTS   
100 
200 
300 
400 

7-777 
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PLATE CORE TEMPERATURE • C ( SOLID LINE) 
0 05 I I 5 2 25 3 
PRESSURE DROP IN INCHES OF WATER ( DASHED LINE) 

92CM-12496 
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Beam Power Tube 
CERMOLOX 8 INTEGRAL LOUVERED- FIN RADIATOR 

410110RIATED-TUNGSTENMESH FILAMENT FORCED-AIR COOLED 

FnrSingle-SidehandService in Stationary anoiPortableEquipment. 
Rated as aLin ,, ar RF Power Amplifier in Class Apt Suppressed 
Carrier Service. Also Useful as AF Amplifier or Modulator, 
RF Power Amplifier and Oscillator in Class- C Telephony and 

Telegraphy and Other Special Service. 

Ille ELECTRICAL 
ilamentary Cathode, Thoriated-Tungsten Mesh Type 
Voltage (ac pc cc) a  f4.5 to 4.75 typ V 

1 5.0 max V 
Current: 

Tyoical val je at s.5 V   125 A • Madmuirva'uetorstérting, even momentarily  300 A 

Cold Resistance  0.005 C 
Minimum heating time   15 s 

Mu-Factor, Grid No.2 to Grid No.1 for plate 
volts =2000, grid-No.2 volts= 1375, and dc 
plate amperes = 9   10 

Direct Interelectrodp Capacitances 
Grid No.1 tc plte°  0.60 max pF 
Grid No.1 to fiiagient  60 pF 
Plate to fiamente  0.11 max pF 
Grid No.1 to gr'd No.2   65 ' pF 
Grid No.2 to plate   13 pF 
Grid No.2 to filament°   3.3 max pF 

MECHANICAL 

Operating Position  Vertical, either end up 
Maximum Overall Length   5.65 in 
MaximLm Diameter   6.17 in 
Terminal Connections   See Dimensional Outline illediator   Integral part of tube 

ight ( Approx.)   10 lb 

THERMAL 

Terminal Temperature   250 max °C 
Plate, grid No.1, gricNo.1, 
cathode- filament en l filament Il late-Core Temperature   250 max °C 

See Dimensional Outl ,ne for temperature-measurement points 

Forced-Air Coolingf 

Air FJow 
Through Radiator — Adequate air flow to limit the plate-core 

temperaturE co 250° C should be delivered by a blower through 
the radiator before and during the application of filament, 
plate, grio-No.2, and grid-No.1 voltages. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Air Flow ( Cont'd) 
To Plate, Grid-No.?, Grid-Nod, Cathode- Filament, ,,,.,1Filanient 

Terminals — A sufficient quantity of air should be allowed 
to flow oast eachoftheseterminals so that their temperat ure 
does not exceed the specified maximum value of 2500 C.() 

During Standby Operation — Cooling air is required when only 
filament voltage is applied to the tube. 

During Shutdown Operation — Air flow shoul d cont i nue for a fee 
minutes after all electrode cower is removed. 

TERMINAL DIAGRAM ( Bottom View) 

Gi-Grio-r,o.1-lerminal Contact 
Surface 

-Grid-No.2-Terminal Contact 
Surface 

F- Filament-Terminal Contact 
Surface 

K,F- Cathode-Fi lament-Terminal 
Contact Surface 

P- Plate-Terminal Contact 
Surface 

LINEAR RF POWER AMPLIFIERg 

SINGLE-SIDERAND SUPPRESSED-CARRIER SERVICE 

Peak envelope conditions for a signal having 
a minimum peak- to- average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   7500 V 
DC Grid-No.2 Voltage   1650 V 
DC Grid-No.I Voltage   -750 V 
DC Plate Current at Peak of Envelope   4.0 A 
DC Grid-No.I Current   500 mA 
Grid-No.2 Input'   150 W 
Plate Dissipation  10 kW 

Maximum Circuit Values 

Grid-No.I-Circuit Resistance ( Under any Condition) 
F.xed bias   5000 
Fixed bias ( In Class AS oneratio- ) 25  000 i-, 
" b. -   Not recommended 

Grid-No.2 Circuit Impedance See footnoteh 
Plate Circuit Impedance See footnotei 

Typical Class AB' CCS Operation with "Two-Tone" Modulation e 

in a grid- drive circuit, at 30 Mc/s 

DC Plate Voltage   7000 V 
DC Grid-No.2 Voltage   1500 V 
DC Grid-No.I Voltage   -200 V 
Zero- Signal DC Plate Current   0.5 A 

Effective RF Load Resistance   1200 âllt 
DC Plate Current at Peak of Envelope   3 
Average DC Plate Current 2  15 111, 
DC Grid-No.2Currentat Peak of Envelope  0.1 A 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Average DC GrA-No.2 Current   0.07 A 
Peak- Envelope Driver Power Output ( Approx.). . . See footnoted IIII,Output Circuit Efficiercy ( Approx  )   90 % 
Useful Power Output ( Approx.) 

5000 W 
Peak Envelop, ,  10 kW 

L'NEAR RF POWER AMPLIFIERf 

AM TELEPHONY SERVICE 

glirarrier condition, forjase with /least/aura mcdulatron factor of 1 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   7500 V 
DC Grid-No.2 Voltage   1650 V 
DC Grid-No.I Voltage   -750 V 
DC Plate Current   2 lk 
DC Grid-No.I Current   500 mA Illerid-No.2 Input  150 W 
late Dissipation  i0 kW 

Typical Class AB1 CCS Operation 

1,1 a cathode drive ctrcutt, nt 400 Mc/s 

DC Plate Voltage   6500 V 
DC Grid-No.2 Voltage   1250 V 
DC Grid-No.I 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 tabe terminals. 

b With external flat metal. shield 8 inches in diameter having a center hole 
3 inches in diameter. Shield is located in plane of the grid-No.2 termi-
minal, perpendicular ta che tube axis, and is connected to grid No.2. 

C With external flat metal sNield 8 inches in diameter having a center hole S 2- 3/S inches in diameter. Shield is located in plane of the grid- No. 1 
terminal, perpendicular to the tube axis, and is connected to grid No.l. 

Driver power output represents circuit losses and is the actual power 
 d at input to grid-No.1 circuit. The actual power required depends 
on the operating flequencv and the circuit used. The tube driving power 
is approximately eero watts. 

e Typical value for 1 ampereof DC plate current eith carrier turned off. 

The foilowing footnotes apply to the RCA reseavatri-v ruSe Operating Con-
siderations giver al fruit of this section. 

e
f See Cooling Considerations -- Forced-Air Cooling. 

See Classes cf Se ' vice. 

See glectrical Co,sidevotions--Grid-No.2 Voltage Supply 

j See Ylectrical Conside,ations--Plate Voltage Supply 

e 
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DIMENSIONAL OUTLINE 

6.17 DIA. MAX. 
NOTE lo 

RADIATOR 

PLATE CORE TEMPERATURE 
prEASURDAENT POINT 

\‘'‘ 
CONTACT SURFACE j  
PLATE TERMINAL 

3.2502.015 DIA. 
NOTE lb 

GRID-No.2 TERMINAL 
CONTACT SURFACE   
3.028 2E/14 DIA. — I  

NOTE lc 
GRID-No. I TERMINAL".......—.1 
CONTACT SURFACE 
2.319 ± e12 DIA. 
NOTE Id 8 2 

CATHOOE-FILAMENT 
TERMINAL CONTACT 

SURFACE 
1850 2.010 DIA. 
NOTES N Et 2 

10 'fee-

42, I L940 
S.040 

L330 

.250_ 
MIN. 

STIPPLED REGION NOTE 3 

613CERAMe INSULATOR 
• TERMINAL TEMPERATURE 

MEASUREMENT POINT 

• 
MIN. 
.22 jr ° 

il I 
  A75 

I 8.000 .850 
REFEINENCEJ I .200 t.035 
SURFACE ±res  

r- FILAMENT TERMINAL CONTACT SURFACE 
  .751 ± .010 DIA. NOTES lç Et 2 
  NOTE If 

920.-13039 

DIMENSIONS IN INCHES 

Note I: Concentricity between the various diameters is such tha. 
the tube will enter a gauge having suitably spaced concentric 

apertures and posts of the following diameters: 

a. Radiator - 6.241 

b. Plate Terminal - 3.288 

C. Grid-No.2 Terminal - 3.061 

d. Grid-No.1 Terminal - 2.338 

e. Cathode- Filament Terminal - 1.878 

f. Filament Terminal (OD) - 0.908 

4. Filament Terminal ( ID) - 0.722 

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 cathode- filament and grid-No.1 terminals extend 
from the edge of its terminal to the pl ane co inc ident with t 

edge of the adjacent larger terminal. 

Mote 3: Keep all stippled regions clear. Do not allow contacts 
or circulf components to protrude into these annular regions. 

e 
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PREFERRED MOUNTING ARRANGEMENT 

• 
-VT 

1.050 1 3.430 DIA. 
1 
r5-3.208 DIA. 

7:1J 1.350 

REFERENCE LINE 

SEE DETAIL — 

.000 
'531 -:002 DIA • 

DErAIL 

2.500 DIA 

NOTE 2 

.020 WIDE 5.425 DEEe 
(El SLOTS EQ. SP.) 

 ri .761 DIA. 

) I SECTION A A' 
.800 

92CS-12.90R2 

430 

f 

Note 1: Finger stock is No.97-360 made ly lnstrurent 

Specialties Co., Little Falls, N.J. 

Note 2: Cathode ring dia. is 2.030 inches when ut.ing 

eNo.97-360 finger stonk or 2.080 inches when usingNo.97-135 
finger stock. Made by Instrument Specialties Co., Little 
Falls, N.J. 

• 

• 

a RADIO CORPORATION OF AMERICA 
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Typical Cooling Characteristics 

INCOMING AIR TEMPERATURE-25° C 

PLATE DISSIPATION 
CURVE WATTS 
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e 0.D. x 
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• 

• 

e 

• 

• 
o 50 100 150 200 250 300 350 

PLATE CORE TEMPERATURE °C (SOLID LINE) • 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 1500 Volts 

Mina 

FILAMENT VOLTS • 4.5 TO 4.75 

GRID- No. 2 VOLTS 81500 

PLATE AMPERES • Ib 

GRID- No. I AMPERES • I. ci - 

GRID- No. 2 AMPERES • I c2 

0 

BUMMIUUMMI   
Reenmea es anima o co 7_ Ian cv III 

aaminan n 
Rensuman n um Ma UUUUUU 'MUCCI MIMI 8  

711111 

I 1111  

I 1 Ill I 
..... 

01111 1111111 IIIIII II 
MIIIIMUIBU UM • I  al U air» eau,2 mu Rome 

11111 11 11111 1111111111 11111111 
U UMW NMI  MUM IZIM  I VI IIM 
Mina. ,. UM • MUM» Mal IMMU := U  Inn MMM 
MUUMUU U..  Mall IM I= MINI »MU MIN MUM 
MUM= .. MUM MUUMUU »Mlle MII IBM SUMO - Mal MUM 
ma - UM UUUUUUU MIMI MIMI Raffle». - MUM 
MUM 0 MU UM MU UUUUUU IMIMM swim meal 
Ran Rs 1111111M11•11111 »WI la BB IIMUMI »BM . . 
M UMemenonmanmeam emnmamma mane 

11111111E111111111111 'MIMI 
.........11.... UUUUUU IiII—...... • ...........,.. UUUUUU I... HIM BUBO ' . . 
MMIIMMIMIU Mall IOU ir 

 um 
mamma so usliiiiiiiiiiim -r  
1111111111111111111111111111111 III 
IMIIIIIIIIIIIIIIIIIIIIINIIIIIIMM 

181.1111,8811-111118181.11111,11111 

8 111,111111111184111111111111111111 
eeOrt Di me a, .r... am nimassams ism anumunumumunna 

I i I  . I ÇaD IIRililhIiUI Iii I ' a %N!lv II Mr  

..I IIMMIIIIIr4 ridireirlilleat  

-i re'llillir iillitillf, rif ei . .g. Ai I WI, 
, • iI M;;CM. qua nit»: rieminueneffleiema_ wino/Rama 

iiIIIVienntarilinlikM115 I 
>mr &Dr 91.1 U AIM MMUM....mme AMA. ambr.mr.mrammena 

1111111•11dMIIIIIMIlliailtiliall111111 

111111111111111111111111 11111 Ill 

Hi I 1 

o 
o 
o 

o 
o 
o 
a 

o 
o 
o 

o 
> 

o 

L_w  

CL 

o 

o 
o 
o 
N 

o 
o 
o 

O 0 0 0 0 
O 0 0 0 
N , N 

GRID No I VOLTS 
92CM-I3489 

RADIO CORPORATION OF AMERICA e4, 
Electronic Components and Devices Harrison, N J. „.110j1r 



4628 

Cavity Tuning Characteristics 
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Cavity Tuning Characteristics 
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5558 

HALF-WAVE MERCURY-VAPOR RECTIFIER \ 

GENERAL DATA 

Electrical: 

Heater, for eipotential Cathode: Mtn. Av. Max. 

Voltage   4.75 5.0 5.25 volts 
Current at 5 volts   - 4.5 4.9 amp 

at bode: 
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 Leneh    7" 
Seated Length   6-1/4" 1 1/4" 
Maximum Diameter   3" 
Bulb   ST-23 
Cap   Medium IJETEC Mo. C1-5I 
Base   Medium-Shell Small 4-Pin, Bayonet 

IJETEC No. A4-101 
BOTTOM VIEW 

Pin 1- Heater 

Pin 2- Cathode 
(Anode 
Return) 

Temperature Control: 

Heating--When the ambient temperature is so low that 

the normal rise of condensed-mercury temperaturi 
above the ambient temperature will not bring tho 

coldensed-mercury temperature up to the minlmun 

value of the operating ranges specified under 

Nartmum Ratings, some form of heat-conserving en-

closure or auxiliary heater will be regu'red. 

Cooling—When. the operating condit'oriF are such that the 

maximum value of the operating condensed-mercury 

temperature range is exceeded, provision should be 

made for forced-air cooling sufficient to prevent 

exceeding the maximum value. 

Temperature Rise of Condensed Mercury 
to Equilibrium Above Ambient 

Temperature ( Approx.):. 
No Load   22 °C 
Full Load   28 °C 

Pin 3-No 
Conn. 

Pin 4- Heater, 
Cathode 

Cap- Anode 

e with heater volts • 4.75 and no heat-conserving enclosure. 

.-indicates a enamor, 

APRIL 1, 1953 TUBE DEPARTMENT DATA 
RADIO ,-OREORATIOM Of AMERICA, HARRISON, NEW JERSEY 
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5558 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

4aximua Ratings, Absolute Values: up to 150 cps 

berating Condensed-Mercury 
Temperature binge 

30° to 80°C 30° to 80°C 

PEAK INVERSE 
ANODE VOLTAGE   2000 max. 5000 max. volts 

CATHODE CURRENT: 
Peak   15 max. 15 max. amp 
Averages  2.5 max. 2.5 max. amp 
Fault, for duration 

of 0.1 second max. 200 max. 200 max. amp 

° Averaged over any Interval of 15 seconds maximum. 

3'01A.MAx 

MEDIUM CAP 
JETEC NaCI-5 

ST-23 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN 

BAYONET BASE 
JETEC N2A4-10 

I" 

MAX 

64; 
tke 

92C5 -6701R3 

APRIL 1. 1953 
MOE DEPIUTIAENT 

RADIO CORPORATION 00 AMEEICA. NARRIION, NEW »tn. 

'í1110 

DATA 
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5561 
HALF-WAVE MERCURY-VAPOR RECTIFIER \ 

DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage*  5 
Current   10 

Peak Voltage Drop(Approx ) 15 

volts 
amp 

volts 

Mechanical: 

Mounting Position   Vertical, Heise Down' 
Overall Length  let 1/4 " 
Maximum Diameter  
Bulb  ST-3C 
Cap   3917 
Rase  Large Metal-Shell Super-Jumbo 4-Pin, bayonet 

Maximum Ratings, Absolute Values: 

PEAK INVERSE ANODE VOLTAGE 
INSTANTANEOUS ANODE CURRENT: 
Below 25 Cycles   12.8 max. 8 max. 
25 Cycles and Higher. .   40 :max. 16 max. 

AVERAGE ANODE CURFINT# .   6.4 max. 4 max. 
SURGE ANODE CURRENT for 

0.1 sec. max. 203 max. 80 max. 
COND.-MERCURY TEMT. RANGE ° 40 - 80 25 - 5D 

Welder_ 
Continuous Control 
Service Service  
3000 max. 10000 max. volts 

amp 
amp 
amp 

amr, 

* Heater voltage must be applied at least 5 minutes before 
anode voltage is applied. 

# Averaged over any 15-second interval. 

o Recommended condensed-mercury temperature 40°C. 

MAY 1, 1946 MOE DIVISION TENTATIVE DATA 
RADIO CORPORATICN Of MIRKA, NARRISOPC NEW MIRY 
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HALF-WAVE MERCURY-VAPOR RECTIFIER 

3WDIA. MAX 

CAP*3917 

CONTROLLING 
MERCURY 

TEAPE RATURE 

EIASE*4310 

HEATER TERMINAL CATHODE TERMINAL 
NOT USED 

92C S-6707 

ANODE TERMINAL 

45. 

ANODE RETURN 
a CATHODE TERMINAL 

MAY 1, 1946 SUM DIVISION CE-6707 
lAm0 COMOIATION 01 A11KA. HAUItOH, NM AMY 
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5618 
VHF POWER PENTODE 

MINIATURE TYPE 

GENERAL DATA  

Electrical: 

Filament, Coated: 
Filament Arrangement Series* Parallel**  

Voltage  6.0± 10% 3.0 tso$ ac or cc volts 
Current  0.23 0.46   amp 

Direct Interelectrode Capacitances: 0 
Grid No.1 to Plate . . . 0.24   mp.f 
Input  7.0   mgf 
Output   5.0   mgf 

O With no externa shield. 

Mechanical: 

Mounting Position  Vertical, or Horizontal with pins 
No.1 & No.5 in a horizontal plane 

Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length from Ease Seat toBulb Top (excluding tip). . 2" t 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Ease   Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   7CU 

Pin 1- Filament (-) 
Pin 2 - PI ate 
Pin 3- Grid No.2 
Pin 4- Grid No.3, 

Int. Shield 

Pin 5- Filament 
Mid-Tap 

Pin 6- Grid No.1 
Pin 7- Filament ( 4) 

AF POWER AMPLIFIER & MODULATOR--Class Al  

Maximum ' CAS" Ratings, Absolute Values: 

DC PLATE VOLTAGE   300 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  125 max. volts 
GRID-No.2 INPUT  2 max. watt, 
PLATE DISSIPATION  5 max. watt 

Typical Operation: 

Filament Arrangement Series* Paratlel**  

DC Plate Voltage   250' 250 volts 
DC Grid-No.3 Voltage   0. 0.. volts 
DC Grid-No.2 Voltage   75 75 volts 
DC Grid-No.1 ( Control-

Grid) Voltage' -8 -8 volts 
Peak AF Grid-No.1-to-

Grid-No.1 Voltage. 8 8 volts 

See next page. 

OCTOBER 15, 1947 VeMHDEPARTMENT TENTA- IVE DATA 1 
100.0 COIPOIATION Of /MIKA. IIAMON. ffEW MU. 



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-No.2 Cu- rent 1.5 2.0 ma 
Max.-Signal DC Grid-No.2 Current 3.5 4.5 ma 
Transconductance   3500 3600 µmhos 
Effective Load Resistance 

(plate to plate). . . 12000 12000 ohms 
Total Harmonic Distortion. . . . 10 10 % 
Max.-Signal Power Output . . . . 1.2 1.4 watts 

Circuit Values: 
Grid-No. 1-Circuit Resistance   f 5000 min. ohms 

1 100000 max. ohms 

RF POWER AMPLIFIER 6 OSCILLATOR--Class C Telegraphy°°  
and 

RF POWER AMPLIFIER--Class C FM Telephony  

Maximum ICAS" Ratings, Absolute Values: 

DC PLATE VOLTAGE   300 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  125 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. . . -125 max. volts 
DC PLATE CURRENT   30 max. ma 
DC GRID-No.1 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 
40 Mt 8o Mc  

DC Plate Voltage   300 300 volts 
DC Grid-No.3 Voltage*   0 0 volts 
DC Grid-No.2 Voltage°   1 f 75 75 volts 

32000 32000 ohms 
{ -45 -45 volts 

DC Grid-No.1 Voltage*** . 30000 30000 ohms 
1400 1400 ohms 

Peak RF Grid-No.1 Voltage. 65 65 volts 
DC Plate Current   25 25 ma 
DC Grid-No.2 Current   7 7 18,1 

DC Grid-No.1 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.1-Circuit Resistance   f 5000 min. ohms 
1 100000 max. ohms 

, u,etul poser output is approximately 5.0 odatts for 40 Mc and 4.5 watts 

for 80 Mc. 

• •. .SOaUtm. see next ne9e. 

OCTOBER 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO CORPORATION OP Mee ICA. HARRISON. NEW JERSEY 



5618 
VHF POWER PENTODE 

FREQUENCY MULTIPLIER 

Maximum ICAS" Ratings, Absolute Values: 

DC PLATE VOLTAGE   
DC GRID-No.2 ( SCREEN) VOLTAGE  
DC GRID-No.1 ( CONTRDL-GRID) VOLTAGE. 
DC PLATE CURRENT   
DC GRID-No.1 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. watt!.; 
5 max. watt> 

Typical Operation: . Doubler Tripier 

to 8o Nc to 8o Nc  

DC Plate Voltage   300 300 volt 
DC Grid-No.3 Voltage.   0 0 volt!. 
DC Grid-No.2 Voltage°  f 75 75 volt!: 

1 4000 41000 ohm. 

DC Grid-No.1 Voltage¿   t -125 
68000 68000 ohm, 

-125 volt-, 

Peak RF Grid-No.1 Voltage. .   160 160 volt!. 
DC Plate Current   25 25 Ma 

DC Grid-No.2 Current   5.5 5.5 ma 
DC Grid-No.I Current ( Approx.)   1.85 1.85 ma 
Driving Pomar ( Approx  )   0.75 0.75 wat .7 
Power Output (Appro.)* . 4.2 3.4 watt: 

Circuit Values: 

Grid-No. 1-Circuit Resistance   f 5000 min. ohm. 
100000 max. ohm; 

4, Useful power output isapproximately 3.5 wdtts for doubler service and 
2.7 watts for tripler operation. 

' For series filament arrangement, filament voltage is applied between 
pins No.1 and lo.?. The grid-No.1 voltageisreferred to pin NO. b. and 
grid-No.3 ipin No.4) is connected to pin no.l. 

• For parallel filament arrangement, filament voltage is applied between 
pin No.5 and pins Nob and No.7 connected together. The grid- No.! 
voltage is referred to pin No.5 and grid eci.3 ( pin No.4) is connectec 
to pin No.5. 

ee Intermittent Commercial and amateur Servie. 

▪ For dc filament supplY. 

en Obtained from a fi xed supply Orby agrid-No.1 resistor ( 30000) or cath-
ode resistor ( 1400). 

o Obtained from a separate source, or from the plate voltage supply wité 
a voltage divider. Series screen resistor of value shown should be 
used only *here the 5618 is employed as a buffer amplifier and is not 
keyed. 

oo 
Key-down conditions per tube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of tee audio-
frequency envelope does not exceed 1155 of the carrier corditions. 

e filament may be connected in either parallel or series arrangement. 
With parallel connection, grid No.3 ( pin No.n) is connected to pir 
No.5; for series operation, connect pin No.4 to pin No.1. 

Obtained from a fixed supply,orbyagrid-No.1 resistor of value shown. 

OCTOBER 15, 1947 TUBE DEPARTMENT TENTA 'IVE DATA 2 
IMOIO COMPOUTION OF AWRICA, .1115014, NEW JUSFY 
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AVERAGE CHARACTERISTICS 
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5671 

Power Triode 
FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Filament, Mult.strand Thoriated Tungsten: 
Excitation  Single-Phase AC or DC 
Voltage'  11 ± 5% volts 
Current at heate- volts = 11  285 amp 
Minimum heat.ng time  15 SEC 

Amplification Pactor for grid volts 
-50, plate amperes - 2  40 

Direct Interelectrode Capacitances 
(Approx.): 
Grid to plat , 50 
Grid to filament  90 
Plate to filament   1.5 

met. 
iiref 

Mechanical: 

Operating Position  Vertical, filament end up 
Maximum Overall Length  25" 
Maximum Diameter  17" 
Weight ( ApProx  )  228 pounds 
Raoiator  Integral part of tube 
Air Jacket  RCA-241F1 

F - Filament 

G - Grid 

P- Plate 

Thermal: 

Air Flow: 

Through rodtator--The specified air flow for various plate 

dissipations as indicated below should be del.vered by a 

blower vertically upward through the radiator before and 

during the aptlication of any voltages. Fila.nert power, 

plate power, and air may be remcved simultaneously. 

Plate Dissipation  15 20 25 kw 

Air Flow   1100 1450 1800 cm 

Static Pressure  0.85 1.5 2.2 in. of water 

To ftlament seals  10 nin. cfm 

The specified air flow should be directed from a 1- 1/4'-

diameter nozzle into thefilament header before and during 

the application of any voltages to limit the Iemperature 

of the filamert seals to the maximum value. 

..indlcates a change. 

RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Divisron lamben, N. J. 9-62 



5671 

Input Air Temperature ( To radiator)   45 max. 
Radiator Temperature  180 max. 
Bulb Temperature  180 max. 
Seal Temperature ( Filament, grid, 

and plate)   165 max. 

AF POWER AMPLIFIER and MODULATOR -- Class B 

Maximum CCS b Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  15000 max. volts 
MAX.-SIGNAL DC PLATE CURREN7°   6 max. amp 
MAX.-SIGNAL PLATE INPUT°  90 max. kw 
PLATE DISSIPATION°  25 max. kw 

Typical Operation: 

Values are for 2 tubes 

Filament Voltage  10 11 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 condlt:ons pertube for use 
with a max. modulation factor of 

Maximum CCSb Ratings, Absolute-Maximum 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   kw 55 max. 
PLATE DISSIPATION   17 max. kw 

Typical Operation: 

At 1 6Mc 

Filament Voltage  10 11 volts 
DC Plate Voltage  10200 12500 volts 
DC Grid Voltage:. 

From a fixed supply of  -1500 -1500 volts 
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.lf  1350 1960 watts 
Power Output ( Approx  )   28 40 kw 

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



5671 

RF POWER AMPLIFIER and OSCILLATOR -- Class C Telegraphy 

Key-down cord.ttons per tube wtthout modulattong 

Maximum CCSb Ratings, Absolute-Maxtmum Values: 

DC PLATE VOLTAGE  15000 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  8 max. amp 
DC GRID CURRENT   1 max. an 
PLATE INPUT   100 max. kw 
PLATE DISSIPATION   25 max. kw 

Typical Operation: 

At 1.6leb 

Filament 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 resi:dor 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.   1700 2040 watts 
Power Output ( Approx  )   55 70 kw 

▪ When the 5671 is operated at less than maximum ratings, the filament 
voltage may be reduced to 9.75 volts. 

CCS Continuous Commercial Service. 

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

d The driving stage viodld have good regulation and should be capable 
of supplyirg considerably more than the required driving power. 

e Obtained from a fixe supply, grid resistor, or a combination of both. 

low Frequency driving power is absorbed by the grid and grid resisto, 
and does not include iircult losses. At higher frequencies the pond. 
furnished by the driver must be greater because of Increa,ed tube and 
circuit losses. 

g modulation essentially negative may be used if the positive peak of the 

h 
Obtained from a fixed supply, a cathode resistor, a grid resistor, or 
from a combination of a fixed supply and self- bias. 

audio- frequency envelc.pe does not exceed 115% of the carrier conditions. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Ntn. Max. 

Filament Currert  1 265 305 amp 
Amplification Factor 1  2 35 45 
Direct Interelectrode Capacitances: 
Grid to plate   45 59 Pi., 
Grid to filament  72 104 µµf 
Plate to f'lament   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 d change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Divkion Harrison, N. J. 
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Mote Mtn. Max. 

Peak Cathode Current  7 50 — amp 
Grid Current 1  6 — 9.5 amp 
Useful Power Output 1  8 59 — kw 

Note I: with 11 volts ac on filament. 

Note 2: With Oc grid voltage of —50 volts and dc plate voltage adjusted 
to give dc plate current of 2 amperes. 

Note 3: ntlçlji% grc ig lieletmr rg tOorl2 t:. ::%csi plate voltage adjusted 

Note 4: nt ids%grd'icdp)lec,i,Ilag rófen7.1g? volts and dc plate voltage adjusted 

Note 5: With dc plate voltageof 15000 volts and dc grid voltage adjusted 
to give dc plate current of 50 ma. 

Note 6: With dc plate voltage of 2600 volts and instantaneous grid 
voltage adjusted to give instantaneous plate current of 35 
amperes. 

Note 7: Represents the maximum Lnoble cathode current ( plate current and 
grid current) for the ti..be under any condition of operation. 

Note 8: in self—excited oscillator circuit and with dc plate voltage of 
15000 volts. dc plate current of 6.6 amperes, dc grid current of 
0.8 to 1.0 ampere, grid resistor of 1600 6 108 ohms, and 
frequency of 1.6 Mc. 

MAXIMUM 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 % 

e 

• 

e 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Div snarl Harrison, N. J. 
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3 1" 
.2 HCLES 
.177" DIA. 

(NA lb DRILL 

30"t 

7.328: 
4.015" 
DIA. 

3 et . 5" 

EXHAUST TUBE COVER 

25" 
MAX. 

16 

2;svmAx. lo 

-f-

15 r 

PLATE 
TERMINAL 

2 FILAMENT TERMINALS 
.676" t .010" DIA. 

SEE NOTE  

1. 

MAX. 

6.250" 
MAX. 

GRID TERMINAL SEE NO 

1"t 
- MAX. 
2  

01A. 

101" 

E) 

21f 

MAX. 

v  

1\ ._ AIR- COOLED 
RADIATOR 

92C M- 6897R3 

NOTE: FLEXIBLE CONNECTIONS ARE REQUIRED. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL PLATE CHARACTERISTICS 
Ef II VOLTS AC 

r 

PLATE AMPERES 

92CA4-6899R1 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

Ef=IIVOLTS AC • • 

Ic GRID AMPERES 
Ib=1.1 ATE AMPERES 

FM« 

III  
+11 

GRID VOLTS (EC) 
92CM-690R 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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UHF MEDIUM-MU TRIODE 
"PENCIL TYPE" FOR GROUNDED—;,F1:, SEPVIE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 

e Current 0  135   amp 
irect lnterelectrode Capacitances: 
Gr ,d to Plate  1.3   gmf 
Grid to Cathode  2.3   mgf 
Plate to Cathode . . . . 0.09 max  mgf 

Characteristics, Class AI Amplifier: 

Pl ate Voltage  135 
athode-Bias Resistor  68 volts ohms 

Amplification Factor   20 
Plate Resistance   3225 ohms 
Transconductance   6200 mmhos 
Plate Current  24 ma 

Mechanical: 

Terminal Connectons 

H- Heater 

K- Cathode 

G- Grid 

P - P-ate 

Mounting Position  Any 
Dimensions   See Outline Drawing 

RF POWER AMPLIFIER cl OSCILLATOR- Class ( 

Iltacximurn Ratings, Absolute Values: 
PLATE VOLTAGE   165 max. volts 

DC GRID VOLTAGE  -90 max. volts 
DC CATHODE CURRENT  30 max. ma 
DC GRID CURRENT 8 max. ma 
PLATE INPUT  5 max. watts 
PLATE DISSIPATION'   5 max. watts 111WEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 90 max. volts 
Heater positive witn respect to cathode. 90 max. volts 

PLATE- SEAL TEMPERATURE   175 max. °C 

Typical Operation as Grounded-Grid Oscillator at 1700 Mc:' 

DC Plate Voltage   120 volts II, Grid Voltage  -8 volts 
From a grid resistor of  2000 ohms 

e In applications where the plate dissipation exceeds 2.5 wattS, it is 
important that a large area of contact be provided between tee plate 
cylinder and is leed connector to provide adecwate heat conduction. 

• At 3000 Mc, and with full ratings, a useful output of approximately 50 
milliwatts may be obtaired.  

FEB. 1, 1950 mcomumtur TENTATIVE DATA 
11A0.0 CORPOIATION 0f AMERICA, 11111MISON. NEW Obis 



5675 

UHF MEDIUM-MU TRIODE 

DC Plate Current   25 ma 
DC Grid Current ( Approx  l •   4 ma 
Power Output ( Approx.)   475 mm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note N:n. Nan. 

Heater Current   1 0.125 0.145 amp 
Grid—to—Plate Capacitance.   1.1 1.5 µµf 
Grid—to—Cathode Capacitance  2.0 2.6 µµf 
Plate—to—Cathode Capacitance 0.09 µµf 

Note 1. With 6.3 volts ac or dc on heater. 

INSTALLATION NOTES 

Connections to the cathode cylinder, grid disk, and plate 

cylinder should be made by flexible spring contacts only. 

The connectors must make firm, large—surface contact, yet 

must be sufficiently flexible so that no part of the tube 

is subjected to strain. Unless this recommendation is ob— 

served, the glass—to—metal seals may be damaged. 

FEB. 1, 1950 TENTATIVE DATA 
WBEMPARTMENT 

RADIO CORPORATION Of AMERICA. AMNON. NEW TERM 
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UHF MEDIUM-MU TRIODE \ e' 

2.018" 
MAX. 

0.220", 
±0.02 

0.312« 
MAX. 

II 0.800" 
MIN. 

0.863" ±0.025"  1 

1.656" 
+0.oso" _ ...7 1 

t 
0.7930.025', -r-

1 °Meoo 
IN. ' 

0.018%0.002" - 0.001.01A. 
2-HEATER TERM : NALS 

ANODE TERMINAL 
0.250"±0.00eDIA. 

(NOTE I) 

0.687'MAX. DIA. 

f-± 0.003" 
0.032 

GRID TERMINAL 
0.812"t 0.0035" DIA. 
(NOTES I& 2) 

CA-HODE TERMINAL 
0.250.'t 0.003" DIA. 

--1=0.04emAx. 

I S'±0.040"AT 
TERMINAL TIPS 

92CS - 7340,11 

MOTE I: mAX. ECCENTRICITY OF IAXIGI OF ANCDE TERMINAL 
OR GR ID-TERMINAL FLANGE WITH RESPECT TO THE t_ IAXIS4 OF 
THE CATHODE TERM: NAL IS 0.008". 

MOTE 2: TILT OF GRID-TERMINAL FLANGE WI TH RESPECT TO RO-
TATIONAL 4%15 OF CATHODE TERMINAL IS DEiERM1NED BY CHUCK-

NG THE CATHODE TERMINAL, ROTATING THE TUBE, AND GAUGING 

THE TOTAL TRAVEL DISTANCE OF THE GR ' D-TERM 1 NAL FLANGE 

PARALLEL TO THE AX IS AT A POINT APPROXIMATELY 0.020" 

INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. THE 
TOTAL TRAVEL DI STANCE WILL NOT EXCEED 0.020". 

JAN. 1, 1951 
TUBE DEPARTMENT CE-734091 

0010 COWORATION O MIIIICA. HARRISON, NEW WISH 
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AVERAGE PLATE CHARACTF.H5T103 
- 77-7-7777 

77 
Ef = 6.3 

2 

4,1 

o o 
e 

- _ o  
PLAT E ( Ib) OR GRID 1c) MILL LAMPE RE S 

AUG 23,1949 TUBE DEPARTMENT 92CM- 7343 
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Power Triode 
VHF GRID-DRIVE OR CATHODE-DRIVE OPERATION 

INTEGRAL RADIATOR 
FORCED-AIR COOLED 
THORIATED-TUNGSTEN 

FILAMENT 

4000 WATTS CW OUTPUT AT 220 Mc/s 
7000 WATTS CW OUTPUT AT 30 Mc/s 

6350 WATTS VHF TV OUTPUT 
AT 216 Mc/s 

For Use In VHF Television and CW Service in 
Stationary and Portable Equipment 

ELECTRICAL 

Filamentary Cathode, Thoriated-Tungsten Typeg 

Voltage ( AC Dr DC)   {12.6 typ V 
13.2 max V 

Current: 
Typical value at 12.6 volts  29 
For starting, even momentarily   175 max A 

Cold Resistance  0.052 
Heating Time   15 min s 
Amplification Factor   29 
Direct Interelectrede Capacitances 
Grid to plate  18 pF 
Grid to filament   19 DF 
Plate to filament  0.5 DF 

MECHANICAL 

Operating Position  Vertical, either end up 
Maximum Overall Length 7  12 in 

4 68 in 
Weight ( Approx.)   6-1/4 lbs 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline) 

Maximum Diameter ( See Dimensional Outline) 

F - Filament 
FM - Filament 

Mid-Tap 
G - Grid Terminal 

(Flange) 
P - Plate Terminal 

(Radiator) (FLANGE) 

THERMAL 

P (RADIATOR) 

Air Flowh 

Through Radiator--Acequew air flow to limit the plate-core 
temperature to 180° C should bedelivered by ablower through 
the radiatorbeforeandduringthe application ofall voltages. 
The flowofircoming airat temperatures up to t50 C are given 
for various plate dissipations ind,cated in the fo'lowing 
tabulation: 

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

DATA I 
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Percentage of maximum rated 
plate dissipation for each class 
of service ....... . . .  100 80 60 per cent 

▪ Minimum air flow   300 214 125 cfm 
w> Static pressure  2.9 1.47 0.58 in of water 

To grid and Filament terminals   10 min cfm 
The specified air flow from a 1"-diameter nozzle should be 
directed into the filament header before and during the appli-
cation of any voltages in order to limit the temperature of 
the filament and grid terminals to the specifiedmaximunivalue. 

During standby operation— Cooling air is required when heater 
voltage is applied to the tube. 

Terminal Temperature ( Filament, grid, 
and plate)   180 max °C 

Plate Core Temperature ( See Dimensional Outline) 180 max °C 
Bulb Temperature ( At hottest part)   180 max °C 

AF POWER AMPLIFIER & MODULATOR -- CLASS Bj 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   6200 V 
Max.-Signal DC Plate Current   1.5 A 
Max.-Signal Plate Input  8700 W 

-e-Plate Dissipation  4000 W 

Typical Operation 

Values are for 2 tubes 

DC Plate Voltage   4700 V 
DC Grid Voltage  -200 V 
Peak AF Grid-to-Grid Voltage   900 V 
Zero-Signal DC Plate Current   0.3 A 
Max.-Signal DC Plate Current   2.8 A 
Effective Load Resistance ( Plate to plate)  3640 cl 
Max.-Signal Driving Power ( Approx  )   195 W 
Max.-Signal Power Output ( Approx.)   8800 W 

▪ RF POWER AMPLIFIER -- CLASS B TELEVISION SERVICEj 

Synchronizing- level conditions per tube unless otherutse 
specified at frequency of 54 to 216 Mc/s 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   4500 V 
DC Plate Current   2 A 
DC Grid Current ( Pedestal level) 0  325 A 
Plate Input  9000 W 
Plate Dissipation  4000 W 

Typical Operation in Cathode-Drive Circuit 

Bandwidth of 10 8.5 6 M, 
3000 3200 4300 V 
-105 - 110 - 150 V 

DC Plate Voltage   
DC Grid Voltage  
Peak RF Grid Voltage 

Synchronizing level   380 435 500 V 
Pedestal level   290 310 355 V 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Bandwidth of 10 8.5 6.0 Mc/s 
DC Plate Current 

Synchronizing level   1.8 1.8 2 A 
Pedestal level I  36 1.35 1.5 A 

DC Grid Current 
Synchronizing level   0.265 0.400 0.439 A 
Pedestal level   0.115 0.130 0.118 A 

Driving Power ( Approx.) 
Synchronizing level   625 770 983 W 

Power Output ( Approx.) 
Synchronizing level   3150 4000 6350 W 
Pedestal level   1800 2300 3590 W 

GRID-MODULATED RF POWER AMPL1FIERj 

CLASS C TELEVISION SERVICE 

Synchronizing- level condition, per tube unless 
otherwise specified. At frequency of 54 to 216 Mc/s 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   3700 V 
DC Grid Voltage (White level)  -800 V 
DC Plate Current   1.9 A 
DC Grid Current ( Pedestal level)   0.225 A 
Plate Input  6500 W 
Plate Dissipation  4000 W-. 

Typical Operation in Cathode-Drive Circuit 

Bandwidth of 8.5 Uzi , 

DC Plate Voltage   3200 V 
DC Grid Voltage 

Synchronizing level   -110 V 
Pedestal level   -220 V 
White level   -520 V 

Peak RF Grid Voltage   435 V 
DC Plate Current 

Synchroniing level   1.8 A 
Pedestal eve]   1.25 A 

DC Grid Current ( Approx.) 
ynchron;:ing le,'  1 0  400 A 

Pedestal ' eve] 0 110 A 
Driving Power ( Approx.) 

Synchronizing lc./el   770 W 

Power Output ( Approx.) 
Synchronizing 1ee1   4000 W 
Pedesthl level   2300 W 

PLATE-MODULATED RF POWER AMPLIFIER -- CLASS C TELEPHONYj 

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

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   5000 V 
DC Grid Voltage  -1000 V 
DC Plate Current   1 A 
DC Grid Current  0.3 A 
Plate Input  5000 W 
Plate Diss.pation  2700 W-. 

trei 
RADIO CORPORATION OF AMERICA 

Ile Electronic Components and Devices Harrison, N. J. -65 
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Typical Operation in Grid-Drive Circuit 

Up to At 
30 Mc/s 110 Mc/s 

DC Plate Voltage   4700 4000 V 
DC Grid Voltage  -400 -350 V 

1 From :1 grid resi ,,tor of  1425 1460 0 
Peak RF Grid Voltagea  675 600 V 
DC Plate Current   0.96 0.93 A 
DC Grid Current ( Approx  )   0.28 0.24 A 
Driving Power ( Approx  )   170 130 W 
Power Output ( Approx.)   3700 2800 W 

Typical Operation in Cathode-Drive Circuit 

Up to At 
30 Mc/s 110 Mc/s 

DC Plate Voltage   4700 4000 V 
DC Grid Voltage  -400 -350 V 

From cgr.J resistor of   1425 1460 0 
Peak RF Grid Voltage   675 600 V 
DC Plate Current   0.96 0.93 A 
DC Grid Current ( Approx  )   0.28 0.24 A 
Driving Power ( Approxlb   720 600 W 
Power Output ( Approx.)   4200 3200 W 

RF POWER AMPLIFIERA OSCILLATOR -- CLASS C TELEGRAPHY 
AND 

RF POWER AMPLIFIER -- CLASS C FM TELEPHONY 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   6200 V 
DC Grid Voltage  -1000 V 
DC Plate Current   1.4 A 
DC Grid Current  0.3 A 
Plate Input  8700 W 

-. Plate Dissipation  4000 W 

Typical Operation in Grid-Drive Circuit 
Up to 30 Mois 

DC Plate Voltage   6000 
DC Grid Voltage 

From a fixed supply of   
From a grid resistor of  
From 3 cathode resistor of   

Peak RF Grid Voltage   
DC Plate Current   
DC Grid Current ( Approx 
Driving Power ( Approx  ) 
Power Output ( Approx.) 

Typical Operation in 

DC Plate Voltage 

-550 
1900 
360 
875 
1.25 

0.290 
225 

6000 

V 

Cathode-Drive Circuit 

Up to At At 
30 Mc/s 110 Mc/s 220 Weis 
6000 5000 4900 V 

A change. 

DATA 2 RADIO CORPORATION OF AMERICA 
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Up to At At 
30 e/s 110 Mc/s 920 Mc/s 

DC Grid Voltage 
From a fixed suoply of . . • -550 -1000 -200 V 
From a grid resistor of. . . 1900 4100 807 0 
From a sathodie resistor of   360 740 134 C 

Peak RF Grid Voltage   875 1350 432 V 
DC Plate Current   1.25 1.1 1.25 A 
DC Grid C.irrent ( Approx.). . 0.290 0.245 0.25 A 
Driving Power ( Approx  )   1225 1680 542 W 
Power Output ( Approx.) . . . 7000 5500 4000 W 

SELF-RECTIFYING OSCILLATOR OR AMPLIFIER -- CLASS Cj 

Maximum CCS Ratings, Absolute-Maximum Values 

AC Plate Voltage ( RMS)   7000 V 
DC Grid Voltage  -300 V 
DC Plate Current   0.635 A 
DC Grid Current  0.135 A 
Plate Inputc   4900 W 
Plate Dissipation  4000 

Typical Operation 

AC Plate Voltage ( RMS)   6600 V 
DC Grid Voltage  -127 V 
DC Plate Current 0  625 A 
DC Grid Current ( Approx  ) 0  105 A 
Driving Power ( Approx.)d   60 W 
Power Output ( Approx.)   3350 W 

AMPLIFIER OR OSCILLATOR -- CLASS Cj 

With , eparate, rectified. unfiltered, 
sing ,e-phase, full-waveplatesupply 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   5600 V 
DC Grid Voltage  -600 V 
DC Plate Current   1.25 A 
DC Grid CLrrent 0  270 A 
Plate lnpute   8600 W 
Plate Dissipation  4000 

Typical Operation 

DC Plate Voltage   5000 V 
DC Grid Voltage  -260 V 
DC Plate Current   1.2 A 
DC Grid Current ( Approx  ) 0  260 A 
Driving Power ( Approx.)f   150 W 
Power Output ( Approx.)   5650 W 

• Driver moculated approximately 30 1. 

Carrier pcwer of driver modulated 100%. 

C Plate input is 1.11 t ices the product of In. ac voltage ( rms.) and tne di 
plate current. 

d From a sel f—rect i fied driver. 

Indicates change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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e Plate input is 1.23 times the product of the dc plate voltage and the dc 
plate current. 

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

The folloning footnote. apply ào itsh=::onsmitting tube Operating Con-

siderations gioen at front of e See Electrical Considerations- Filament or Heater. 

Ii 
See Cooling Considerations- Forced- Air Cooling. 

j See Classea of Service. 

RATINGS VS FREQUENCY 

FREQUENCY 

Maximum Permissible Percentage 
of Maximum Rated Plate Voltage 
and Plate Input 

Class B Television Service 
Class C Television Service 
Class C Telephony, Plate-
Modulated 

Class C Telegraphy and 
FM Telephony 

Class C Amplifier or Os-
cillator, Self-Rectifying 

Class C Amplifier or Os-
cillatorwith Separate, Rec-
tified, Unfiltered Plate 
Supply 

Maximum Permissible Percentage 
of Maximum Rated DC Grid Volt-
age and DC Grid Current 

Class 6 Television Service 
Class C Television Service 

Class C Tel ephony, Plate-
Modulated 

Class C Telegraphy and 
FM Telephony 

Class C Amplifier or Os-
cillator, Self-Rectifyirg 

Class C Amplifier or Os-
cillator with Separate, Rec-
tified, Unfiltered Plate 
Supply 

30 1110 220 Mc/s 

Full Ratings--54 to 216 Mc/s 
Full Ratings--54 to 216 Mc/s 

100 

100 

100 

100 

Full 
Full 

100 

100 

100 

100 

84 

84 

84 

84 

72 

72 

72 

72 

Ratings--54 to 216 Mc/s 
Ratings--54 to 216 Mc/s 

Volt. Cur. 

100 60 83 % 

100 60 83 % 

100 60 83 % 

100 60 83 % 

CHARACTERISTICS RANGE VALUES 

Note Min Max 

Filament Current   I 27 31 A 
Amplification Factor   1,2 25 33 
Direct lnterelectrode Capacitances 

Grid to plate  - 16.5 20.5 pF 
Grid to filament   - 15.5 22.5 pF 
Plate to filament  - 0.38 0.62 pF 

-.Indicate. • change. 

e 

• 

• 

DATA 3 RADIO CORPORATION OF AMERICA 
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Note Min Mao 

Grid Voltage   1,3 - 125 - 190 V 
Plate Voltage  1,4 1350 1750 V 
Plate Voltage  1,5 2600 3400 V 
Useful Power Output  1,6 3 - kW 

Note I: With 12.6 volts rms on filament. 

Note 2: With de grid voltage of- 25 volts measured from center-tiip of fila-
ment en.Plar, and Sc plate voltage adjusted to give de plate current 
of 0.5 ampere. 

Note 3: With dc plate voltage of 4000 volts, and de grid voltage ildjunted 
to give de plate current of 0.05 ampere. 

Note if: With dc grid voltage of 0 volts m eee u e ed from center- tap of fila-
ment supply, and dc plate voltage adjusted to give dc plate current 
of 0.5 ampere. 

Note 5: With de grid voltage of - 50 volts measured from center- tap of fila-
ment supply, and dc plate voltage adjusted to give dc plate current 
of 0.5 ampere. 

Note 6: In • self-excited, coaxial, oacilletor circuit and with dc plate 
voltage of 5000 volts, dc plate current of 1.1 amperes grid re-
sistor of 1500 t 10% ohms, dc grid current of 0.250 to 0.300 ampere, 
and frequency of 110 Mc/s. 

odim RADIO CORPORATION OF AMERICA le Electronic Components and Devices Harrison, N. J. 
DATA 4 
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DIMENSIONAL OUTLINE 

A 

SEE NOTE 

M2A.5X.1 .31± .06 

NO. 27 DRILL 
.144 DI A . RIBBON LEADS 

3.5 FILAMENT 
MIN. MID-TAP 

FILAMENT,,  

3.94 MAXI r2 1 reef 
DIA   

4.56 
0.03 
DIA. 

FLANGE 
(GRID) 

712 
MAX. 

2.75 
MAX. 

,,,FILAMENT 

2.50 

0.38 

3.68 
±38 

.062 
±.01S 

REFERENCE 
SURFACE 

RADIATOR 
(PLATE) 

5.25 
± 12 

EXHAUST TUBE L-2.0 
CAP, MAKE NO MAX. 
CONNECTION 

  462 ±.06 

.5 MAX. 

92CM-7058R3 

DIMENSIONS IN INCHES 

e Temperature Measurement Point. 

Note: Plane of filament leads will not deviate more than 3-1/2° from plane 
passing through AA' normal to grid flange. 

DATA 4 RADIO CORPORATION OF AMERICA 
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Typical Cooling Characteristics 

CURVE 

PRESSURE DROP— 
INCHES OF WATER 

CURVES TAKEN ACCORDING TO NAFM• *NATIONAL Assocene OF 
STANDARDS -- BULLETIN No. 103 FAN MFRS.. GENERAL MOTORS . 

BLDG. DETROIT. MICHIGAN 

MAX. ALLOWABLE 
TEMP. RISE WITH 
INCOMING— AIR 

• TEMP. OF 45° C 
I 120 

iIi 

o. 

la 100 

o 
a BO 

mumaaampturo.e.yer,Yammusaminva 
MMMMMMM avarvc‹,,amoaemmmn, •eAll 
mmumwmarawa 

 rammromumquer, num. 
a 

 -emouverrammow4  
'mum ,,  

'mane  M  
 rdimmumwarear, 

,a• MMMMMMM um,.  
 IMVOIMOUBMW 
 fi à 
 umrermIA  
 r awamrammeAmme,  
 UMWAUVO ,  ,d  

IFIlln 
 FAMILMIMU 

IIOWIMMI   
 rmvaume ,4  
  A 

AIR FLOW AT TEMPERATURES 
UP TO 45•C THROUGH 
RADIATOR IN DIRECTION 

 TOWARD THE FILAMENT END. 

20 40 60 80 
PER CENT OF MAXIMUM—RATED PLATE DISSIPATION 

FOR EACH CLASS OF SERVICE 

92CM-1109M 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N .1 
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Typical Constant-Current Characteristics 

Er = 12.6 VOLTS AC 
lc = GRID AMPERES 

Iy) = PLATE AMPERES 

GRID VOLTS (EC) 

92CM- 7082 

DATA 5 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N .1 
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VHF BEAM POWER TUBE 
9— PIN MINIATURE 1.1'PE 

• 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.0 t 10% . ac or dc volts 
Current   0.75   amç 

Transconductance for Plate 
current of 45 ma. . . . 7000   

Mu-Factor, Grid No.2 
to Grid No.1 . . 16 

Direct Interele:trode Capacitances:° 
Grid No.1 to Plate . . 0.3 max  
Input   9.5   
Output   4.5   

° With no external shield. 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length   2-3/8" 

2" t3/32" 
7/8" 

1-6-1/2 

Length, Base Seat to Bulb Top iexcludirg tip) 

Maximum Diameter   
Bulb   

gmhos 

mm1 
bimt 

  Small-Button Noval 9-Pin ( JETEC No.E9-1) 
8dsing De3igration for BOUOM VIE4   94 

Pin 1- Plate 

Pin 2- Ne 

ConnEctiun 

Pin 3- Grid No.3 

Pin 4- Heater 

Pin 5- Heater 

Pin 6- Grid No.2 

Pin 7- Cathode 

Pin 8- Grid No.1 

Pin 9- Grid No.1 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 
Carrier condttions Per tube for use with a co. modulation fact,' of 1.0 

CC'S . ICAS "  

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID-No.3 ( SUPPRESSOR) 

I VOLTAGE . . 0 max. 0 max. 
*DC GRID-No.2 ( SCREEN) 

VOLTAGE . . 250 max. 250 max. volts 
DC GRID-No.1 ( CONTROL - 

GRID) VOLTAGE . . -125 max. -125 max. volts 
DC PLATE URREIT   40 max. ma 
DC GRID-No.2 CURRENT 15 max. 50 max. 15 max. ma 
DC GRID-No.1 CURRENT 5 max. 5 max. na 411,PLATE INPUT   10 max. 15 max. watts 
GRID-No.2 INPUT   1.5 max. 1.5 max. watts 
PLATE DISSIPATION   8 max. 12 MdX. watts 

250 max. 300 max. volts 

il.• 111 : See next page. 

volts 

MAY 3, 1954 
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VHF BEAM POWER TUBE 

CCSe ICASee 
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   250 300 
Grid No.3   Connected to cathode at socket 
DC Grid-No.2 Voltage* . .   250 250 volts 
DC Grid-No.1 Voltage* . .   -39 -42.5 volts 
From a grid resistor of 39000 18000 ohms 

Peak RF Grid-No.1 Voltage . 46.5 53.5 volts 
DC Plate Current   40 50 ma 
DC Grid-No.2 Current . . .   5.6 6 ma 
DC Grid-No.1 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.1-Circuit Resistance 0  1 max. megohm 

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

RF POWER AMPLIFIER—Class C FM Telephony 

CCS . 'CAS" 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . .  300 max. 350 max. volt1 
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.1 ( CONTROL-GRID) 
VOLTAGE . . . - 125 max. -125 max. volts 

DC PLATE CURRENT   50 max. 50 max. 
DC GRID-No.2 CURRENT 
DC GRID-No.1 CURRENT 
PLATE INPUT   

é 

15 max. 15 max. ma 
5 max. 5 max. ma 
15 max. 17 max. watts 

Obtained preferably from a separate source modulated with the plate 
supply. or from the modulated plate supply through a series resistor. 

• Obtained from grid—No.1 resistor or from a combination of grid—No.1 
resistor with either fixed supply or cathode resistor. 

'I Key down conditions per tube without amplitude modulation. Nodulatior 
essentially negative may be used if the positive peak of the audio— 
frequency envelope does not exceed 115N of the carrier conditions. 

• See next page. —*Indicates a change 
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5763 

VHF BEAM POWER TUBE 

ccei ICASee 

1RID-No.2 INPUT  2 max. 2 max. watts 
(..ATE DISSIPAT,ON . . . . .  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 surtace). . 250 max. 250 max. °C 

Typical Operation up to 30 Mc: 

pC Plate Voltage   300 350 volts 
Grid No.3   Connectedto cathode at socket 
DC Grid-No.2 Voltage . . .   250 250 volts 
DC Grid-No.1 Voltage. . . .   -28.5 -28.5 volts 
From a grid resistor of   18000 18000 ohms 

Peak RF Grid-No.1 Voltage   37.5 37 volts 
DC Plate Current   50 48.5 ma 
DC Grid-No.2 Current . . .   6.6 6.2 ma 
CC Grid-No.1 Current 

(Approx.) . . . . 1.6 1.6 
'a 

Driving Power ( Approx.) . . . 0.1 0.1 wat t Useful Power Output lAporox.) 10.3 . watts120 

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.1 Voltages . . .   -60 - volts 
From a grid resistor of .   22000 - ohms 

,Peak RF Grid-No.1 Voltage . . 80 - volts 
Roc Plate Current   50 - ma 
DC Grid-No.2 Current . . . . 5 - ff111 

DC Grid-No.1 Curent ( Approx.) 3 _ ma 
Driving Powe- ( Approx.) • • • 0.35 _ watt 
Useful Power Output ( Approx.) 7" _ watts 

Maximum Circuit Values (CCS or ICAS Cofiditions): 
prid-No.1-Circuit Res;stance   0.1 max. megohn 

FREQUENCY MULTIPLIER 

Maximum CC3* Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . .   300 max. volts 
DC GRID-No.3 ( SUPPRESSOR) VOLTAGE . . .   
pc GRID-No.2 ( SCREEN) VOLTAGE   0 max. volts 250 max. volts 

GRID-No.1 ( CONTROL-GRID) VOLTAGE . . . -125 max. volts 
DC PLATE CURRENI   50 max. ma 

e Continuous Comnhrcial Service. 

ee Intermittert Commercial and Amateur Service. 

111.0: See next page. 4- Indicates n change 
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5763 

VHF BEAM POWER TUBE 

DC GRID—No.2 CURRENT   15 max. ma 
DC GRID—No.1 CURRENT   5 max. ma 
PLATE INPUT   15 max. watts 
GRID—No.2 INPUT   2 max. watts 
PLATE DISSIPATION   12 max. watts 
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode . 100 max. volts 
Heater positive with respect to cathode . 100 max. volts 

BULB TEMPERATURE ( At hottest 
point on bulb surface) 

Typical Operation: 

DC Plate Voltage   
Grid No.3   
DC Grid—No.2 Voltage   
DC Grid—No.1 Voltage°   

From g,id resistor of . . 
Peak RF Grid—No.1 Voltage . 
DC Plate Current   
DC Grid—No.2 Current   
DC Grid—No.1 Current ( Approx.)  
Driving Power ( Approx.) . . .   
Useful Power Output ( Approx.)   

Doubler 
to 175 NC 

300 
Connected to 

—75 
75000 

95 
40 
4 
1 

0.6. 
2.1' 

250 max. °C 

Tribler 
to 175 Mc 

300 volts 
cathode at socket 

* volts 
—100 volts 

100000 ohms 
120 volts 
35 ma 
5 ma 
1 ma 

0.6 watt 
1.3 e watts 

Maximum Circuit Values (For maximum rated conditions): 

Grid—No. 1—Circuit Resistarse 0  1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current 
Grid No.1—Plate Capacitance 
Input Capacitance   
Output Capacitance   
Transconductance 
Plate Current 
Grid—No.2 Current 
Reverse Grid—No.1 Current . 

Note 

2 
2 
2 
13 
13 
13 
1,4 

NOTE I: With 6 volts ac or dc on heater. 

NOTE 2: with no external shield. 

NOTE 3: With dc plate voltage of 250 volts. dc grid—NO.2 voltage of 25( 
volts, and dc grid—No.1 voltage of —7.5 volts. 

NOTE 4: With dc plate voltage of 250 volts, dc grid—No.2 voltage of 25( 
volts. dc grid—No.I voltage of —7.5 volts, and grid—No.1—circuil 
resistance of 0.1 megohm. 

• Obtained from a fixed supply, or by a grid—No.I resistor of value shown 

• This value of useful power is measured at load of output circuit. 

Mtn. 

0.69 

8.0 
3.8 
5100 
33 

Max. 
0.81 
0.3 
11.0 
5.2 
8900 

57 
10 
2 

amp 

mgf 
mmf 
mmf 
mhos 
ma 
ma 

µamp 

• 

111, 
Data on Operating Frequencies for the 5763 are given 

on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

—*Indicates a change 
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AVERAGE PLATE CHARACTERISTICS 
WITH E2 A3 VARIABLE 
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WATER 

5770 

POWER TRIODE 
FORCED-AIR COOLED, GROUNDED-GRID TYPE 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated—Tungsten: 
Excitation . . . Single Phase AC or CC 
Voltage  11 ± 0.6 . . . . ac or dc volts 
Current  295   amp 
Starting Current: lt is not necessary to provide means fo r I inti 

ng fFall rialtrden Islaeritts acurrentec aonn  be fee;, 

safely to the cold  filament. 

Cold Resistance  0.005   ohm 
Mirimum Heating Time . . 15   seconds 

Amplification Factor . . . 39 
Direct Interelectrode Capacitances ( Approx.): 

Gri,c1 to Plate  53 •  gmf 
Grid to Filament . . . . 89   umf 
Plate to Filament. . . . 1.2   mea 

Mechanical: 

Terminal Connections: 

F— Fil ament 
G — Gri d— F1 ange 

Terri nal 

P — Water—Cooled 
Plate 
Terminal 

Mounting Position  Vertical, Filament End Up 
Maximum Overall Length   24-1/2" 
Maximum Diameter   9-1/2" 
Water Flow   20 to 25 grxr 

The spec i f ied water flow must start before the appl ; cat ion of any vol t-
apes, and may be removed simultaneously with the filament and plate 
power. 

Air Flow: 
Tc Plate Seal and Bulb: 

At fréquences below 1.7 Mc  Natural 
At frequencies above 1.7 Mc  cfn Up to 250 

tdequa -..e forced-al r cool ing should be provided to 1 mi t. the 
tempereture of tie plate seal and bulb to their specif lea maxi-
mum values. The amount of air flow req,i red wi 11 increase with 
the operat f requency. The cool inq air should start before 
the applicet ion of any vol tages and shvutd be distributed uni-
formly arched the pl at e seal by mean s of a sui table air manifold 
and an air deflector. The air flow may be removed simultane-
ously wi th filament and plate power. 

Tc Filament Seals and Grid Seal   10 min. cfr 
The specified sir flow should be di rected vertical ly from a 
1-1/0 diameter nozzle into the filament header before and 
during the application of any vol tages. It may be removed 
simultaneously with filament and plate power. 

Outlet Water Temperature   70 max. 
oc 

Bulb Temperature   180 max. oc 
Seal Temperature ( Filament, grid, plate) .   165 max. °C 

et- Indicates a change. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 1 
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5770 

POWER TRIODE 

Components: 
Water Jacket   RCA MI-19460 
Gasket   RCA MI-27001 
Air Manifold   RCA MI- 19482-1 
Air Deflector  RCA MI- 19482-2 
Filament Connector ( 2 required)  RCA MI-19481 
Corona Shield  RCA MI-27008 
Felt Pad ( for corona shield)   RCA MI-27009 
Porcelain Insulator  RCA MI-27002 
Mounting Clamp   RCA MI-27003 
Filament Transformer   RCA-212T1 
Current Limitina Reactor   RCA-204R1 

AF POWER AMPLIFIER & MODULATOR - Class B  

Maximum GCS . Ratings, Absolute Values: 

DC PLATE VOLTAGE  ' 15000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'  6 max. amp 
MAX.-SIGNAL PLATE INPUT.   90 max. kw 
PLATE DISSIPATION'   50 max. kw 

Typical Operation: 
Values are for 2 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.-Si.g. Driving Power ( Approx.li 120 688 watts 
Max.-Sig. Power Output ( Approx.) . 37 117 kw 

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

A The driving stage should have good regulation and should be capable of 
supplying considerably more than the specified driving power. 

PLATE-MODULATED RF POWER AMPLIFIER- Class C Telephony  
Carrier conditions per tube for use with a wax modulation factor of 1.0 

Maximum CGS . Ratings, Absolute 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.   f-1500 -1500 volts 
1 21C0 1400 ohms 

*. e: See next page. 

SEPT. 15, 1949 nn* C*PA It TIMM' TENTATIVE DATA 1 
RADIO CORPORATION 0, AMER/CA. NARRISON. NEW JERSEY 
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POWER TRIODE 

30** . 5" 

7.328" 
t.015" 
DI A. 

30"±.5 

12 HOLES 
.177" () IA. 

(N± 16 DRILL) 

TOP VIEW SEE NOTE 
2 FILAMENT POSTS 
.676"i.010" DIA. 

6.250" 
MAX. 

g I/2" 

MAX. 

GRID TERMINAL (SEE NOTE) 

2 1/4 "MAX. 0 

2" 
1___ 

5.688" 
t.015" 
DIA. 

4.500" 
±.047" 
DIA. 

PLATE 

000 

7 14MAX. 

DI A. 

2 1/2 ”MAX. 

.500" 
1..020" 

13" 

± Vs" 

24 1/2" 

MAX. 

NOTE: FLEXIBLE CONNECTIONS ARE REQUIRED 

92CM - 7070 

FEB. 1, 1949 TUBE DEPARTMENT 
RAM CODOUTION O MMICA, MARMON. NEW Mr/ 
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5771 

POWER TRIODE 
WATER & FORCED- AIR COOLED 

GENERAL DATA  

Electrical: 

Filament, Mul t i strand Thoriated-Tungsten: 
Excitation . . . . Single Phase AC or DC 
Vol tage  7.5 ± 0.4 . . . . ac or dc vol ts 
Current  170   amp 
Starting Current: The filament current should never exceed 800 

amperes, even momentarily. 

Cold Resistance. . . . 0.0055 ohm 
Minimum Heating Time . 15   seconds 

Ampl i f i cat ion Factor . . 20 
Di rect I nterl ect rode Capacitances ( Approx.): 
Grid to Plate  24.5   mmf 
Grid to Filament . . . 47   meif 
Plate to Filament. . . 3   mo.f 

Mechanical : 

Term i nal Connect ions: 

F- Filament 

G- Grid 

P- Water-Cool ed 
Plate 

Mounting Posi t ion- 
Maximum Overall Length 
Maximum Diameter   
Water Flow   

The specified water flow must start before application of any volt-
ages, and may be removed simultaneously with the filament arm] ptate 
power. 

Air Flow   20 min. cfm 
The specified air flow should be di rected vert ical 1 y frame , f-Oiameter 
nozzle onto tme top portion of the bulb before and during the appli-
cation of any voltages. 

Outlet Water Temperature   70 max. °C 
Bul b Temperature   180 max. °C 
Seal Temperature ( Fi ament, grid, plate) . 165 max. oc 

Components: 

Water Jacket   RCA MI- 19461 
Jacket Wrench  RCA MI- 19436 
Gasket   RCA MI -7441 
Terminal-Post Chuck Connector (4 requi red) RCA MI- 19466 
Chuck Wrench (2 requi red)   RCA MI- 19424 
Fil ament Trarsformer   RCA-203T1 

Grid terminals 
are spaced dia-
metrically wid-
er than fila-
ment terminals. 

Vertical, Fi 1 amert End Up 
  11-5/16" 

7" 
12 to 20 gPm 

At POWER AMPLIFIER 3. MODULATOR - Cl ass 6  

Maximum CCS . Ratings, Absolute Values: 

DC PLATE VOLTAGE   12500 max. volts 

I: See next page. 
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POWER TRIODE 

MAX.- SIGNAL DC PLATE CURRENT' 
MAX.-SIGNAL PLATE INPUT .   
PLATE DISSIPATION'   

Typical Operation: 

DC Plate Voltage 
DC Grid Voltage 
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 ( Approx.) . . 55 kw 

Values are for 2 tubes 

5 max. amp 
45 max. kw 

22.5 max. kw 

12500 volts 
-600 volts 

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

# inc driving stage should have good regulation and should be capable of 
supplying considerably more than the specified driving power. 

RF POWER AMPLIFIER - Class B Telephony  

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

Maximum CGS . 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 vol ts 
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 

• At crest of audio- frequency cycle with modulation factor of 1.0. 

PLATE-MODULATED RF POWER AMPLIFIER- class C Telephony 

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

Maximum CCS . 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. la 
PLATE DISSIPATION  15 max. 

6.0 : See next page. 

FEB. 1, 1949 TENTATIVE DATA 1 TUBE DEPARTMENT 
IADO CO1POIATION OF AMERICA, HAMMON, NEW Mire 
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POWER TRIODE 
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5876 

High-Mu Triode 
GLASS-METAL PENCIL rYPE 

FAST WARM-UP TIME STURDY COAXIAL ELECTRODE STRUCTURE 

For Use in Cathode-Drive Service 
at Frequencies up to 3000 Mc 

The 5876 is the same as the 5876A except for the following Items: 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. flax. 

Heater Current  1 0.125 0.45 amg 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode  1,2 - 100 ma 

Heater positive with 
respect to cathode  1,2 - 100 ma 

Emission Voltage  5 - 14 volts 
Plate Current ( 2)   1,11 - 100 ma 

Note 1: Witi 6.3 volts as or dc on heater. 

Note 2: With 100 volts dc between heater and cathode. 

Note 6: With dc voltage on grid and plate which are connected together 
and adjusted to produce a cathode current of 30 ma. and have 
5.5 volts on heater. 

mote 11: With dc plate voltage of 250 voltsand dc grid vol tage 0-15 volts. 

SPECIAL TESTS & PERFORMANCE DATA 

Intermittent Dynamic Life Performance: 

This test ( similar toMIL-E-1D, paragraph 4.11.3.2/ isper - 

formed on a sample lot of tubes from each production run to 

insure high quality of rf performance. Each tube it life-

tested in a cavity-type oscillator at 500 ± 15 Mc under the 

following conditiols: Heater voltage of 6.3 volts, plate-

supply voltage of 300 volts, cathode resistor is adjusted ta gip give adc plate current of25 ma. and value is recorded, plate-
circuit load resistance of zero ohms, heater positive with 

respect tocathode by 100 volts, and plate-seal temperature of 

I75c Cmin. Heater voltage is cycled at a rate of 110 minutes 

on and 10 minutes off. 

At the end of 500 hours, the tube will not show permanent 

shorts or open circuits and will be criticized forthe total 

gl, number of defects in the sample lot and for the number of 

tubes fail lug to meet the following limits: 

Power Output  0.2 min. watt 
For conditions with 6.3 volts ac or dc on heater, dc plate 

volts = 200, grid resistor adjusted to give a dc plate current 

o' 18milliamperes in acavity-type oscillator operating atI70C 

± 15 Mc. 

Shorts and C'onttnutty Test specified in data for type 5876A. 

Indicates 4 change. 
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Except forthe following, other tests shown under type 58764 
are not performed on the 5876: 

Low-Frequency Vibration Performance 
Shorts and Continuity Test 
Glass-Seal-Fracture Test 

r .187 MAX. 

I.312 MAX. 
2.012 
MAX. 

MAX 

1.640 
.060 
-035 

.863 
:Alms 

.793 
0.025 

.025 I 

.220 
t.020 .040 MAX 

.020..002-.001 DIA. 
2 HEATER PINS 

METAL 
PLATE TERMINAL 
.250 ±£103 MA. 
(NOTE 0 

GLASS .613T 
MAX. PA 

GRID TERMINAL 
.812 5.0035 DIA. 
(NOTES 152) 

METAL 
CATHODE TERMINAL 

.250 ±.003 MA. 

.080 MAXUNTINNED 

.115 t .040 AT 
TIPS OF PINS 

92CS-12318 

DIMENSIONS IN INCHES 

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 0.008". 

NOTE 2: IILT 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". 

cates a change. 
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High-Mu Triode 

• 

• 

e 

• 

• 

• 

GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use in Cathode-Drive Service at Fre-
quencies upto 3000 Mc. The 5876A is Uni-
laterally Interchangeable with Type 5876. 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at 6.3 volts 0  135 amp 

Amplificat:on Factor  56 
Transconductance, for dc plate ma. = 

18, dc plate volts = 250  6500 ¿mhos 
Direct Interelectrode Capacitances:' 
Grid to plate   1.4 Iii-a 
Grid to cathode   2.4 mia 
Plate to cathode 0  035 max. Auf 

Mechanical: 

Operating Position  Any 
Dimensions and Terminal 
Connections   See Dimensional Outline 

Socket for Heater Pins. . Grayhill No.22-3°, Cinch 54A16325c, 

or equivalert 
Terminal Connections ( See Dimensional Outline): 

H - Heater 
K - Cathode 

G - Grid 
P - Pl ate 

Thermal: 

Plate-Seal Temperature (Measured 
on plate seal)  175 max. Oc 

RF AMPLIFIER -- Class AI 
Maximum CCSd Ratings, Absolute-Maximum Valués: 

For altitudes up to too,000 feet 
and frequencies up to 1700 Mc 

DC PLATE VOLTAGE  300 max. volts 
DC GRID VOLTAGE   -100 max. volts 
DC PLATE CURRENT  25 max. ma 
PLATE DISSIPATION° 6  25 max. watt; 

Ce) RADIO Tube DivisionOlOCOR Hanson, CORPORATION OF AMERICA Electron ICA ElJ 
DATA I 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  90 max. v,lts 
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 

Key-down conditions pertube without amplitude modulation f 

Maximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes up to too,000 feet 
and frequencies uP to 1700 Mt 

DC PLATE VOLTAGE  360 max. volts 
DC GRID VOLTAGE   -100 max. volts 
DC PLATE CURRENT 25 max. ma 
DC GRID CURRENT   tt ma max. 
PLATE INPUT   man. watts 
PLATE DISSIPATION*  6.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  )0 max. volts 
Heater positive with 

respect to cathode  90 max. volts 

Typical Operation in Cathode-Drive Circuit: 

As oscillator 

At frequency of 

DC Plate-to-Grid Voltage  262 252 252 volts 
DC Cathode-to-Grid Voltageg   12 2 2 volts 
DC Plate Current  23 25 25 ma 
DC Grid Current ( Approx.)   6 3 4 ma 
Useful Power Output ( Approx.) . .   3 0.75 0.1 watts 

As rf power amplifier at 500 Mc 

DC Plate-to-Grid Voltage  326 volts 
DC Cathode-to-Grid Voltageg   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 

500 1700 3000 Mc 

Maximum Circuit Values: 

Grid-Circuit Resistance 0  1 max. megohm 

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

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amraximum modulation factor oft 

Maximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes up to zoo,00m feet 
and frequencies uP to 1700 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 w;th 

respect to cathode  90 max. volts 
Heater positive w'th 

respect to cathode  90 max. volts 

Maximum Circuit Values: 

Grid-Circuit Retistdnce 0  1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum CCS4 Ratings, Absolute-Maximum Values: 

For altitudes uk to 100,000 feet 
and frequencies up to 1700 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: 

Tripler Doubler 
to 48oMc tO 960 MC 

DC Plate-to-Grid Voltage  390 370 volts e DC Cathode-to-Grid Voltage' . .   
DC Plate Current  90 70 volts 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-Circuit Re.sistance 0  1 max. 0.1 max. megohm • 

6 RADIO CORPORATION OF AMERICA 
Electron Tube Division liarrison, N. J. 
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4 Without external shield. 

Grayhill. Inc., 561 Hillgrove Avenue, LaGrange, Illinois. 

C Cinch Manufacturing Company, 1026 South Homan Avenue. Chicago, Illinois. 

d tinuous Commercial Service. 

e applications where the plate dissipation exceeds 2.5 watts, it is 
, portent that a large area of contact be provided between the plate 

cylinder and the connector to provide adequate heat conduction. 

mcdulation essentially negative may be used if the positive peakof 
the audio-frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

O Obtained from grid resistor. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.127 0.143 amp 
Direct lnterelectrode 
Capacitances: 
Grid to plate   1.2 1.6 
Grid to cathode   fflf 
Plate to cathode  2.1 2.7 ggf 

— 0.035 mgf 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode 1  2 50 ma 

Heater positive with 
respect to cathode 1  2 50 µa 

Leakage Resistance: 
From grid to plate 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 ga 
Emission Voltage  6 10 volts 
Amplification 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 pa 
Plate Current (3) 1  9 0.5 - ma 
Power Output  1,10 0.285 watt 

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

Note 2: With 100 volts dc between heater and cathode. 

Note 7: With grid 100 volts negative with respect to plate and cathode 
which are connected together. 

Note 4: With plate ) 00 volts negative with respect to grid and cathode 
which are connected together. 

Note 5: With dc plate voltage of 250 volts, dc grid voltage of -2.5 
volts, grid resistor of 0.5 megohm. 

Note 6: With dc voltage on grid and plate which are connected together 
adjusted to produce a cathode current of 30 ma.. and with 5.5 
volts on heater. 

Note 7: With dc plate-supply voltage of 250 volts, cathode resistor of 
75 ohms, and cathode bypass capacitor of 1000 la. 

Note 8: With dc plate voltage of 250 volts and dc grid voltage of 
-12 volts. 

Note 9: With dc plate voltage of 1250 volts and dc grid voltage of 
-5 yolks. 

Note 10: With dc plate voltage of 200 volts, grid resistor adjusted to 
give a dc plate current of 18 milliamperes in a cavity-type 
oscillator operating at 1700 0 15 Mc. 

• 

• 

RADIO CORPORATION OF AMERICA 
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SPECIAL TESTS 1. PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test ( similar to MIL-E- ID, pa.-agraph 4.9.12.11 it 

performed on a sample lot of tubes from each produ,tion run. 

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-cycle rires voltage of 500 volts is applied between 

the plate cylinder and grid flange. 

Low-Frequency Vibration Performance: 

This test ( similar to MIL-E- 1D, paragraph 4.9.19.11 is 

performed on a sample lot of tubes from each prodection run 

under the following conditions: 

Heater voltage of 6.3 volts, dc plate supply voltage of 250 

volts, grid voltage of -2.5 volts, and plate load resistor 
of 10,000 ohms. The tubes are vibrated in a plane per-

pendicular to the tube axis at 25 cps at an acceleration of 

2.5 g. The rims output voltage across the plate: load re-

sistor as a result of vibration of the tube will not exceed 
100 millivolts. 

High-Frequency Vibration Performance: 

This test ( similar to MIL-ELID, paragraph 4.9.19.21 is 

performed on a sample lot of tubes fsom each production run. 
The tube is vibrated perpendicular to its axis, with np 

voltages applied to the tube. Vibration frequency is 40 to 6.0 

cps and acceleration is 10 g. At the end of this test, tubes 

will not show temporary or permanent shorts or open circuits 
and will meet the following limits: 

Heater-Cathode Leakage Current  50 max. pa 

For conditions shown under Characteristics Range Values 

Notes 1,2. 

Low-Frequency Vibration ( rms1   100 max. mv 

For conetions shown above under bow-Frequency Vibration 

Performance. 

Transconductance  5150.min. µMhos 

For conditions shown under Characteristics Range Values 
Notes 1,7. 

Plate Current 121   55 max. µa 

For conditions shown under Characteristics Range Values 

Notes 1,8. 

Shorts and Continuity Test: 

This test ( sim.lar to MIL-E- ID, paragraph 4.7.3) is per-

formed onall tubes from each product in run. Voltage applied 

between adjacent elements of the tube under test will be 

between 20 and 70 volts dc or peak ac. Plate and cathode 

terminals aretied together and connected to the gr'd terminal 
through the shorts test equipment. Tubes are tappec wrth a 

rubber tapper three times in each of three mutually per-

pendicular directions. If ashort indication is obtained, the 

e RADIO CORPORATION OF AMERICA 
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tapping cycle is repeated two times for verification. Ac-

ceptance criteriaisbasedonthe "Resistancevs.Time Duration" 

curve shown in paragraph 4.7.7 of MIL- 1-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" t 

1/64" apart with the grid flange centered between these 

supports. Tubes will withstand gradual application, per-

pendicular to tube axis, of a force of 30 pounds upon the 

grid flange without causing fracture of the glass insulation. 

Heater Cycling Life Performance: 

This test ( similar to MIL-E- ID, paragraph 4.11.71 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 will 

not show temporary or permanent shorts or open circuits, and 
will meet the following limits: 

Grid-Plate and Cathode 

Leakage Resistance  25 min. megohms 

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

Heater—Cathode Leakage Current  100 max µa 

For conditions shown under Characteristics Range Values 

Notes 1,2. 

I-Hour Stability Life Performance: 

This test ( similar to MIL-E- ID, paragraph 4.11.3.1.al is 

performed on a sample lot of tubes from each production run 

to insure that the tubes have been properly stabilized. Tubes 
are operated under the following conditions: 

Heater voltage of 6.3 volts, plate dissipation of 2 to 2.5 

watts. At the end of 1 hour, the change intransconductance 
value for each tube, referred to its initial transcon-

ductance reading, will not exceed 15% of the initial value, 

for conditions shown under Characteristics Range Values 
Notes 1,7. 

50-Hour Survival Life Performance: 

This test ( similar to MIL- E- ID, paragraph 4.11.3.1.bl 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 for i-Hour 

Stability Life Performance except that all voltages are cycled 

at the rate of 110 minutes on and 10 minutes off. At the end 
of 50 hours, the tubes are required to meet the follow-
ing limits: 

Power Output   0.2 min watt 
For conditions shown under Characteristics Range Values 
Notes 1,1o. 

RADIO CORPORATION OF AMERICA 
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Plate Current ( 21   100 max. µa e For conditions shown under Characteristics Range Values 

Notes 1,8. 

Shorts and Ccntinuity Test specified above. 

Intermittent Dynamic Life Performance: 
This test ( similar to MIL-E- ID, paragraph 4.11.3.21 is 

performed on a sample lot of tubes from each production run 

to insure high cuality of rf performance. Each tube is life-

tested in a cavity-type oscillator at 500 ± 15 Mc inter the 

following concitions: 

Heater voltage of 6.3 volts, plate supply voltale of 300 

volts, cathode resistor is adjusted to give a dc 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 175° C 

minimum. Heater voltage is cycled at a rate of 1.0 minutes 

on and 10 minutes off. At the end of 500 hours, the tube 

will not show permanent shorts or open circuits and will be 

criticized forthe total number of defects in the sample loi 

and for the number of tubes failing to meet the ' ollow-

ing limits: 

Power Output  0.2 min. wat/ 

For conditions shown under Characteristics Range Values 

Notes 1,1o. 

Plate Current ( 21   150 max. 

For conditions shown under Characteristics Range Values 

Notes 1,8. 

Shorts and Continuity Test specified fbove. 

OPERATING CONSIDERATIONS 

The mounting for this type in coaxial-line,parallel-line, 

or lumped circuits may support the tube securely Dy any one 

of the three terminals. Connections totheothertwoterminals 

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 glas, se4Is of the heater pins and damage tse tube. 

The cathode should preferably be connected to one side of 

the heater. Wien, 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. 

ter RADIO CORPORATION OF AMERICA 
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r--.167 MAX. 

«8» 

2.012 
MAX. 

I .600 
441N. 

.855 
2.020   

1 

L640 
*06 
-.035 

MAX 

.220 
t o .040 MAX 

2 HEATER PINS 
.0204.002- 001 DIA. 

METAL 
PLATE TERMINAL 
.250 2.003 DIA. 
(NOTE 0 

GLASS 607 
MAX. MA. 

r ,— 14.003 
.o32 

.-r 
METAL 

GRID TERMINAL 
.612 ICICO5 DIA. 
(NOTES 112) 

METAL 
CATHODE TERMINAL 

.250 IOW DIA. 

X« MAX. 
INNED 

I._ .115 t .040 AT 
TIPS OF PINS 

irecS-12sc 

DIMENSIONS IN INCHES 

NOTE 1: MAXIMUM ECCENTRICITY OF CENTER LINE ( AXIS) OF 

PLATE TERMINAL OR GRID-TERMINAL FLANGE WITH RESPECT TO 

THE CENTER LINE ( AXIS) OF THE CATHODE TERMINALIS0.008". 

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". 

-.Indicates a change. 
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AVERAGE CHARACTERISTICS 

Ef • 6.3 VOLTS 

• • 

••  

4 

o .n o 
o 

o 

t t  
o 

PLATE (I& OR GRID ( ic) MILLIAMPERES 

o 

o 

_J 

a. 

92CM-7426 
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Medium-Mu Triode 

e
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 o, DC: 

Under transmitting conditions   6.0 +5% volts 

Under standby conditions  6.3 max. volts 
Current at 6.0 volts  0.280 amp 

Amplification Factor  27 
Transconductance, for dc plate ma. . 

25, dc plate volts - 200  6000 µmhos 
Direct Interele=trode Capacitances: 4 
Grid to plate   1.7 pof 
Grid to cathode   2.4 
Plate to cathode 0  07 max. of 

Mechanical: 

Operating Position  Any 
Dimensions and Terminal 
Connections   See Dimensional Outline 

Socket for Heater Firs. • Grayhill No.22-3b, Cinch 54416325e, 
or equivalent 

Terminal Connections ( See Dimensional Outline): 

H - Heater 
K - Cathode 

- Grid 
P - Plate 

Thermal: 

Plate-Seal Temperature (Measured 
e on plate seat)  175 max. 

RF AMPLIFIER -- Class AI 

Maximum CeSd Ratings, Absolute-Maximum Values: 

For altitudes up to loa,000 feet 
and frequencies uP to 2000 Mc 

alk DC PLATE VCLTAGE  330 max . vo lts 
W DC GRID VOLTAGE   -100 max. volts 

Oc 

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 le 
Heater positive with 

respect to cathode  90 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.5 max. megohm 

PLATE-PULSED OSCILLATOR Y -- Class C 

Maximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes up to 100,000 feet. frequencies up 
to 4000 Mc, and for a maximum "ON" timeg of 5 
microseconds in any 5o00-microsecond Interval 

PEAK POSITIVE-PULSE 
PLATE-SUPPLY VOLTAGEh   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. msec 

Typical Operation: 

In cathode-drive circuit with rectangular 
wave sha/se at 3300 Mc, with duty factori of 
o.00i, and pulse duration of i microsecond 

Peak Positive-Pulse 
Pla:e-Supply Voltage'   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 Gr '0.0011 d Current   amp 
Useful Power Output at 

Peak of Pulse" ( Approx  )  1200 watts 

RF POWER AMPLIFIER AND OSCILLATOR -- Class C Telegraphy 

Rey down condition's per tube without amplitude modulation' 

Maximum Ratings, Absolute-Maximum Values: 

For altitudes uP to 100.000 feet 
and frequencies up to 2000 Mc 

CCSd /CAS 

DC PLATE VOLTAGE  320 max. 400 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 

RADIO CORPORATION OF AMERICA e 
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DC PLATE CURRENT  35 max. 40 wax. 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 wax. volts 

Typical Operation: 

As rf power amplifier in cathode-drive circuit 

At 500 Mc At 1000 Mc 
DC Plate-to-Grid Voltage. . . . 
DC Cathode-to-GridVoltageP .   
DC Plate Current  33 35 33 35 
DC Grid Current ( Approx.) . .   13 13 12 13 
Driver Power Outpu - ( Approx.)   2 2.5 1.9 2.4 
Useful Power Output ( Approx.)   7.5 8.5 5.5 6.5 

As oscillator in cathode-drive circuit 

At 500 Nc 
DC Plate-to-Grid Voltage  347 z01 volts 
DC Cathode- to-Grid VoltageP . .   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 

347 401 330 383 volts 
47 51 30 33 volts 

ma 
ma 

watts 
watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amaximum modulation factor oí r 

Maximum Ratings, Absolute-Maximum Values: 

For altitudes up to loo,000 feet 
and frequencies up to 2000 Mc 

ccsd IcAsn 

DC PLATE VOLTAGE  260 max. 320 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 
DC PLATE CURRENT  35 max. 33 max. ma 
DC GRID CURRENT   15 max. 15 max. ma 
PLATE INPUT   8.5 max. 10.5 max. watts 
PLATE DISS(PATION°. . .... 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 

...Indicates a change. 

RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N. J. 5-62 



5893 

-.Typical Operation: 

In cathode-drive circuit at 500 Mc 

DC Plate-to-Grid Voltage  286 345 volts e 
DC Cathode-to-Grid Voltage ° . 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 up to loo,000 feet 
and frequencies uP to 2000 Mc 

ccsd rcAsn 
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   12 max. 12 max. 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 up to t000 Mc 

DC Plate-to-Grid Voltage. . . . 290 350 Jblts 
DC Cathode-to-Grid Voltage ° . . 40 50 volts 
DC Plate Current  33 33 ma 
DC Grid Current ( Approx.) • • • 7 8 ma 4110 
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 

4 without external shield. 

Grayhill, Inc.. 561 Hillgrove Avenue, LaGrange, Illinois. 

Cinch Manufacturing Company, 1026 South Homan Avenue. Chicago, Illinois. 

d Continuous Commercial Service. 

e In applications where the plate dissipation exceeds 2.5 watts, it is 
important that a large area of contact be provided between the plate 
cylinder and the connector in order to provide adequate heat conduction. 

f in this class of service, the heater should be allowed to warm up for 
a minimum of 60 seconds before plate voltage s applied. 

-.indicates a change. 

• 

• 

• 
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g "ON . time is defined as the sum of the cu-ation o' all individual 
pulses whici occur during the irdicated interval. Pulse duration is 
defined as the time interval between the two points on the pulse at 
which the instantaneous value is 70% of : he peak power valt.e. 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. 

h The magnitude of any spike on the plate voltage pulse should not exceed 
a value of 2000 voltk with respect to cathode and its duration should 
not exceed 0.01 microsecond measured at the peak- pulse-value level. 

Duty factor is the product of pulse duration and repetition rate. For 
variable pulse durations and pulse repetition rates, the duty factor 
is defined as the ratio of time ' ON' to total elapsed time In any 
5000-microsecond interval. 

k The power oJtput at peak of pulse is obtained from the average power 
output using the duty factor of the peak pulse. This procedure is 
necessary since the power output pulse duty factor may lam less than 
the applied voltage pulse duty factor becaJse of a delay in the start 
of rf power output. 

M Modulation essentitCly negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

" Intermittert Commercial and Amateur Service. No operating or ' ON' 
period exceeds 5 minutes and every ' Ott period is followed by an ' OFF' 
Or stand by period of at least the same or greater duratior. 

0 Obtained from grid resistor. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 0.260 0.300 amp 
Direct lnterelectrode 

Capacitances: 
Grid to plate   1.30 1.80 Polf 
Grid to cathode   - 2.05 2.95 Pihf 
Plate to cathode  - 0.07 ffle 

Heater-Cathode Leakage Current. 
Heater negative with 

respect to cathode 1  2 - 200 Pa 
Heater positive with 

respect to cathode 1  2 - 500 Pa 
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 - I. Pa 
Emission Voltage  6 - 14 volts 
Peak Emission Current 1  7 2.75 - amp 
Amplification Factor 18 18 36 
Transconductance 1  8 4800 7200 umhos 
Plate Current ( 1) 1  8 16 34 ma 

e Plate Current ( 2) 1  9 - 55 Pa 
Power Output  1,10 4.5 - watts 
Power Output at Peak of Pulse. 1,11 750 - watts 
Change in Output Frequency. . 12 - 3 Mc 

Note 1: With 6.0 volts ac or dc on heater. 

Note 2: With 100 volts dc between heater and cathode. 
• Mote 3: With grid 11:10 volts negative with respect to plate and cathode 

which are tied together. 

Note 4: With plate 300 volts negative with respect to grid and cathode 
which are tied together. 

et- Indicates a change. 
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Note 5: With dc plate voltage of 200 volts, dc grid voltage of —2.5 
volts, grid resistor of 0.1 megohm. 

Note 6: With dc voltage on grid and plate which are tied together 
adjusted to produce a cathode current of 30 ma, and with 5.4 
volts on heater. 

Note 7: With 150 volts on grid and plate which are connected together, 
duty factor of 0.001, and pulse duration of 1 microsecond. 

Note 8: With dc plate voltage of 200 volts, cathode resistor of 100 t 
10% ohms. and cathode bypass capacitor of 1000 µf. 

Note 9: With dc plate voltageof 200 volts, dc grid voltage of —20 volts. 

Note 10: With dc plate voltage oP 350 volts, cathode resistor adjusted 
to give a dc plate current of 33 milliamperes in a cavity—type 
oscillator operating at 500 ± 15 Mc. 

Note 11: with peak positive—pulse plate supply voltage of 1750 volts. 
grid resistor varied to give dc plate current of 3 ma, dc grid 
current of approximately 1.3 ma, duty factor of 0.001, pulse 
duration of 1 microsecond, and frequency of 3300 ± 100 Mc. 

Note 12: At end of Peak Power Output test, reduce heater voltage to 5.4 
volts and note change in output frequency, then increase heater 
voltage to 6.3 volts and note change in output frequency. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test ( similar to MIL-E- 1D, paragraph 4.9.12.11 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 will not occur when 

a 60-cycle rms voltage of 400 volts is applied between the 

plate cylinder and grid flange. 

Low-Frequency Vibration Performance: 

This test ( similar to MIL-E-10, paragraph 4.9.19.11 is 

performed on a sample lot of tubes from each production run 
under the following conditions: 

Heater voltage of 6.0 volts, dc 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 will not exceed 100 millivolts. 

High-Frequency Vibration Performance: 

This test ( similar to MIL- E- ID, 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 applied to the tube. Vibration frequency is 40 to 60 

cps and acceleration is 10 g. At the end of this test, tubes 
will not show permanent shorts or open circuits. 

Shorts and Continuity Test: 

This test ( similar to MIL-E- ID, paragraph 4.7.31 is per-

formed on all 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 CharactersstIcs Range Values, Rotes 1,5. 

RADIO CORPORATION OF AMERICA 
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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 

will withstand gradual application, 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 

will withstand gradual application 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 Isimi•ar to MIL- E- ID, paragraph 4. 1.3.21 is 
performed on a sample lot of tubes from each production run 

to insure high quality of rf performance. Each tube ' s life-

tested in a cavity-type oscillator at 3300 t 100 Mc under the 
following conditiors. 

Heater voltage uf 6.0 volts, peak positive- pulse plate 

supply voltage of 1750 volts, grid resistor is adjusted 

to give a dc plate current of 3 ma., dc grid current of 

approximately 1.3 ma., duty factor of 0.001, and pulse 
duration of I microsecond. 

At the end of 100 hours, the tubes will have a minimum 

peak pulse power output of 600 watts. 

500-Hour Dynamic Life Performance: 

This test : similar to MIL -E-ID, paragraph 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 under the 
following conclitiois: 

Heater voltage of 6.0 volts, plate supply voltage of 350 

volts, cathode resistor is adjusted to give a dc plate 
current of 33 ma. 

At the end of 500 hours, the tubes will have a minimum 
power output of 3.5 watts. 

OPERATING CONSIDERATIONS 

The mountIng for this type incoax al- line, parallel- line, 
Ill> 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 mount:ne for this type in cavity-type circuits should 

preferably support the tube by the grid flange wh ch should 
make firm contact to the cavity surface. 

The heater pins of this type should not be soldered to 
111, circuit elements. The heat of the soldering operation may 

crack the glass seals of the heater pins and damage the tube. 

RADIO CORPORATION OF AMERICA DATA 4 
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,e ,Jthode should preferably be connected Is., one side of 

the heater. When, in some circuit designs, the heater is not 

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. 

-..-.230" MAX, 

t 

2.057" .870„ 
MAX. t.025 

1.67d„ 
+.075 
-.050" 

8.02 

.60d 
MIN. 

MAX. 
DIA. 
4.1  

-.1 

.80d, .400 
MAX. 

.60(5 
MN. 

.220: 
3.020- MAX. .040"MAX.)---

2 HEATER PINS 
.020"t.002134,A. 

...-pLATE TERMINAL 

.250±005 DIA. 
(NOTE 0 

larrMAX. DIA. 

1-m2" 

GRID TERMINAL 

.8IA .005 " DIA, 
(NOTES 

CATHODE TERMINAL 
.250-*.005 DIA 

—.our MAX. 
--4 uNTINNED 

.04d AT 
TIPS OF PINS 

92C5- 7419R3 

NOTE 1: MAXIMUM ECCENTRICITY OF CENTER LINE IAXIS) 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-
TATIONAL AXIS OFCATHODE TERMINAL ISDETERMINED 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 PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PERFORMANCE CHARACTERISTIC 
-J-1 -4-I4J-I-IIIII1 1" 11,1,11III1 

4 PULSE REPETITION RATE= 100OPPS 

•--•, PULSE DURATION r I MICROSECOND   
„  FREQUENCY. 3375 Mc 

•_1• CIRCUIT EFFICIENCY = 25 7. 
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Power Triode 

• 

FORCED-AIR COOLED 

For UHF Plate-Pulsed Oscillator and Amplifier Service 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 

Voltage ( AC or DC)  6.3 volt!: Current   3.4 amr 

Minimum heating time  1 minute 
Amplification Factor  25 
Direct Interelertrode Capacitances: 

Gr-id to plate   6.0 Pf 
Grid to cathode   11.0 pf 
Plate to cathode'   0.19 max. pf 

Mechanical: 
Operating Position  Any 
Overall Length  3-5/16" t 3/32" 
Diameter  1.750" t 0.010" 
Might ( Approx  )  
Radiator  Integral part of U.> ≥" 
Mounting  Special 
Terminal Diagram (:;ee Dimensional OutIsne): 

GROUNDED-GRID TYPE 

P- Plate 
G- Grid 

K - Cathode 
H - Heater 

Thermal: 

Air Flow: 
The spec;fied air flow for various plate dissipations, as 

indicated in the tabulation below, should be delivered by a 
blower onto the respective terminals and seals, and through 

the radiator before and during the application of any volt— 

ages. neater power, plate power, and air may be removed 
simultaneously. 

Plate Dissipation 150 200 250 watts 
Min. Ar Flow 5.7 1C 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 constalt at 135 0 C rise above 
ambient temperature. The air flow must be adequate to lim't 

the temperature of the radiator, grid terminal, cathode 

terminal, and seals to their respective maximum values. 

Radiator TemperatLre ( Measured on core 
at end adjacent to plate ring)  180 max. °C 

Grid-Terminal Temperature   150 max. °C 
Indicates a change.  
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Cathode-Terminal Temperature  
Seal Temperature ( Plate, grid, and cathode)   

150 max. OC 
150 max. °C 

PLATE-PULSED OSCILLATOR & AMPLIFIER— Class C 

Maximum Ratings, Absolute-Maximum Values: 

For maximum "on" time b of lo psec loo 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. amo 
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 factor° of 0.01 

Peak Positive-Pulse 
Plate-Supply Voltage  5500 7500 volts 

Peak Negative-Pulse 
Grid-Bias Voltage   375 500 volts 

Cathode Resistor-d   100 100 ohms 
Peak RF Grid Voltage  625 850 volts 
Peak Plate Current 

From 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 Pulsee ( Approx.)   8000 14000 watts 

with external shield connected to grid. 

.0i" time is defined as the sum of the durations of all the individual 
pulses which occur during the interval of 1000 microseconds. Pulse 
duration 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 peak unite is defined as the maximum value of a smooth curve through 
the average of the fluctuations over the top portion of the pulse. 

e Duty factor is the product of pulse duration and repetition rate. For 
variable pulse durations and pulse repetition rates, the duty factor 
is defined as the ratio of time .on to total elapsed time in any 000-
microsecond interval. 

d 1. 5;' osr.recioamcmeerneadfia that l appl ications, ieonntsi: entire biasr ,1 tiger iodb_traeisniesdt ofrrtóra samcaayt red e re-

e The power output at peak of pulse is obtained from the average power 
output using the duty factor of the peak power output pulse. This pro-
cedure is necessary since the power output pulse duty factor may be 
less than the applied voltage pulse duty factor because of a delay in 
the start of rf power output. 

-..Indicates a change. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 3.05 3.75 amp 
Amplification Factor 1  2 18 32 
Grid-Plate Capacitance  - 5.6 6.6 pf 
Grio-Cathode Capacitance  - 10.5 12.5 Of 
Plate-Cathocie Capacitance   3 0.12 0.26 pf 
Plate Voltage 1  4 500 650 volts 
Plate Voltage 1  5 690 1140 volts 
Grio Voltage 1  6 - -165 volts 
Peak Cathode Cu-rent 1  7 12 - amp 
Useful Power Output at Peak of Pulse. 1,8 12 - kw 

Note 1: with 6.5 volts on heater. 

Note 2: With dc grid voltage of - 15 volts, and dc plate voltage adjusted te 
give dc plate current of 250 milliamperes. 

Note 3: With external shield connected to grid terminal. 

Note 4: With dc grid voltage of- 10 volts, and dc plate voltage adjusted to 
give dc plate current of 750 milliamperes. 

Note 5: With dc grid voltage of - 20 volts, and dc plate voltage adiusted to 
give dc plate current of 250 mIlliamperes. 

Note 6: with dc plate voltage of 1600 volts, and dc grid voltage adjusted to 
give dc plate current of 1 milliampere. 

Note 7: Represents the maximum value of cathode current ( Plate current 
and grid carnet) for the tube under any condition of operation. 

Note 8: With peak positive- pulse plate-supply voltage of 75e0 volts, 
cathode-bias resistor of 100 t to per cent ohms, peak plate 
current from pulse supply of 6.5 amperes, peak reJtified grid 
current of 0.5 ampere, duty factor of 0.01, and frequency of 
1250 Mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE A PLATE INPUT 

300 

2000 

Plate-Pulsed OscillatorandAmplIfter Serv:ce 

IOC 

75 

DIMENSIONAL OUTLINE and MOUNTING ARRANGEMENT 
shown unde , Type 6161 also apply to the 59 116 

OPERATING NOTES 

Rated neater voltage sho u ld be appli ed for at least one • minute to allow the cathode to reach normal operat'ng temper-
ature before voltages are applied to the other electrodes. In 

circuits where the plate is grounded and the negative oulse is 
applied to the cathode, the heater supply must be iusulated to 

withstand the peak- positive- pulse plate-supply voltage, and it 

should also present aminimum amount of capacitance loading to e the pulse- supply source. 

indicates a change. 
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AVERAGE CHARACTERISTICS 
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6026 
OSCILLATOR TRIODE 

SUBMINIATURE TY.E 

For radiosonde service nt 400 Mr 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltaae range.. . . . 5.2 to 6.6  ac Cr lc volts 
Current at 6.3 volts. 0.2   amp 

Direct Interelectrrde Capacitances ( Approx.):° 
Grid to plate  1.3 µµ f 
Grid to cathode and heater  2 mo-f «•:-
Plate to :athode and heater   0.42 

Characteristics, Class AI Amplifier: 

Plate-Supply Vcltage  120 vol's 
Cathode Resistor  220  ohms 
Amplification Factcr  24 
Plate Resistance ( tpprox  )   4000 ohms 
Transconductance  5900 µmhps 
Plate Curren 12 ro 

Mechanical: 

Mounting Position   Any 
Maximum Lergth ( Excluding flexible leads)   1-1/2' 
Length, Bulb Seat to Bulb Top(Excludlng tip). 1.20.)" ± 0.060' 
Maximum Diameter 0  400" 
Dimensional Outline   See Gene ,aL Section 
Bulb  T-3 
Leads, Flexible   5 

Length  1-1/2' to 1-3/4" 
Orientation and diameter  See Dimensionat Outline 

BOTTOM VIEW 

Lead 3 - Cathode 

Lead 4 - Heater 

Lead 5 - Heater 

Lead - Grid 

Lead 3 - Plate 

OSCILLATOR - Class C Telegraphy 

Maximum Ratings ., Absolute 

DC PLATE VCLTAGE  150 max. volts 
DC GRID VOLTAGE   -50 max. volts 
TOTAL CATHODE CURRENT   40 max. ma 

Values 

* Heater—voltage range and maximum ratings sre established gn basis that 
tube heater will be supplied from batter es in radiosonde and similar 
applications utilizing equipment designee for extreme eompa.tness and 
light weignt and rezuiring tube life OF only a few hours. 

° Without ex:ernal shield. 

ndicates a change. 
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6026 

OSCILLATOR TRIODE 

DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION  
PEAK HEATER—CATHODE VOLTAGE  

10 max. ma 
3.3 max. watts 

3 max. watts 
0 max. volts 

Typical Operation as Oscillator at 400 Mc: 

DC Plate Voltage   135 volts 
Grid Resistor  1300 ohms 
DC Plate Curren.  20 ma 
DC Grid Current ( Approx  l  9.5 ma 
Useful Power Output  1.25 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

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 µµ f 
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 µmhos 
Transconductance   4 4600 8000 µmho 
Plate Current  3 8 16 ma 
Plate Current  4 9.5 18.5 ma 
Plate Current  5 300 mamr 

Note 1: Without external shield. 

Note 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, dc plate—supply volts = 120, and 
cathode resistor ( ohms) 220. 

Note 4: With 6.3 volts ac on heater, dc plate—supply volts = 120, and 
cathode resistor ( ohms) • 220. 

mote 5: With 5.2 volts ac on heater, dc plate—supply volts . 120, dc 
grid volts . —12, and cathode resistor ( ohms) = 220. 

OPERATING CONSIDERATIONS 

It is recommended that the cathode of the 6026 be connec— 

ted directly to the heater. 

The flex:61e leads of the 6026 are usually soldered to 

the circuit elements. Soldering ofthe connections should 

be made as faras possible from the glass button. If this 

precaution is not followed, the heat of the soldering op— 

eration may crack the glass seals and damage the tube. 

—.Indicates a change. 
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6146A 

Beam Power Tube 

111, HIGH POWER SENSITIVITY 
90 WATTS CW INPUT ( ICAS) 

UP TO 60 Mc 
CONTROLLED ZERO- BIAS 

PLATE CURRENT 

• 

RCA " DARK HEATER" 
60 WATTS CW INPUT ( ICAS) 

AT 175 Mc 
CONTROLLED POWER OUTPUT 

AT REDUCED HEATER VOLTAGE 

For RF Power Amplifier and Oscillator Service 
and as an AF Power Amplifier and Modulator in 
Both Mobile and Fixed Equipment. The 6146A is 
Unilaterally Interchangeable with the 6146. 

GENERAL DATA 

Electrical: 

Heater, for Lnipctential Cathode: 
Voltage ( Ac or DC)*   

e Current at hea'er volts = 6.3 . 
Transconductaece, for plate volts 

200, grid-No.2 volts = 200, and 
plate ma. = 100   

Mu-Factor, Grid No.2 to Grid No.1 
for plate volt.; = 200, grid-No.2 
volts = 200, and plate ma. = 100. . 

Direct Interelec:rode Capacitances:b 
Grid No.1 to plate  
Grid No.1 to cathode & grid No.3 

& internal shield, grid No.2, 
base sleeve, and heater   

Plate to cathode & grid No.3 
& internal snield, grid No.2, 
base sleeve, and heater   

6.3 
1.25 

7000 

4.5 

0.24 max. 

13.0 

8.5 

volts 
amp 

¿mhos 

Pf 

Pf 

Pf 

Mechanical: 

Operating Po.;ition  Any 
Maximum Overall Length  3-13/16" 
Seated Length   3-1/8" ± 1/8" 111, Maxinum Diameter  1-23/32" 
Weight ( Approx  ) 2  3 oz 
Bulb  T12 
Cap  • 
Bases ( Alternates): 

Large-Wafer Octal with Sleeve: 
8-Pin ( JEDEC Group 1, No.88-86) 

Large-Wafer Octal with External Barr 
8- Pin (JEDEC Group 1, No.88-96) 

Small-Wafer Octal with Sleeve: 
8-Pin ( JEDEC Group 1, No.88-150) 

Small-Wafer Octal with External Barriers 
8-Pin (JEDEC Group 1, No.88-158) 

Small ( JEDEC No.C1-1) 

ers and Sleeve: 

and Sleeve: 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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6146A 

Basing Designation for BOTTOM VIEW  7CK 

Pin 1- Cathode, 
Grid No.3, 
Internal 
Shield 

Pin 2- Heater 
nin 3-Grid No.2 
Pin 4- Same as 

Pin 1 

Bulb temperature ( At hottest 
point on bulb surface) 

Pin 5- Grid No.1 
Pin 6--Same as 

Pin 1 • 
Pin 7- Heater 
Pin 8- Base Sleeve 
Cap- Plate 

220 max. ace 
AF POWER AMPLIFIER .1 MODULATOR -- Class ABic 

Maximum Ratings, Absolute-Naxtmum Values: 

CCSd 'CAS° 
DC PLATE VOLTAGE  600 max. 750 max. volts e 
DC GRID-No.? VOLTAGE  250 max. 250 max. volts 
MAX.-SIGNAL DC PLATE CURRENT f • 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT. . . . 60 max. 85 max. watts 
MAX.- SIGNAL GRID-No.? INPUT. 3 max. 3 max. watts 
PLATE DISSIPATIONf  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 CCS Push-Pull Operation: 

Values are for 2 tubes 

DC nlate Voltage  400 500 600 volts 
DC Grid-No.2 Voltageg   190 185 180 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source. . . . -40 -40 -45 volts 
Peak AF Grid-No.1-to-Grid-No.1 

Voltage"  80 80 90 volts illik 
Zero-Signal DC Plate Current.   63 57 26 ma IF 
Max.- Signal DC Plate Current.   228 215 200 ma 
Zero-Signal DC Grid-N0.2 
Current   2.5 2 1 ma 

Max.-Signal DC Grid-No.? 
Current   25 25 23 ma 

Effective Load Resistance 
(Plate to plate)   4000 5500 7000 ohms e 

Max.-Signal Driving 
Power ( Approx.)   0 0 0 watts 

Max.-Signal Power Output 
(Approx.)   55 70 82 watts 

Typic ,0 ICAS Push- Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltageg   200 195 volts 

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



6146A 

DC G-id-No.1 Voltage: 

e
From fixed-bias source  -50 -50 volt s 

Peak AF Grid-No.1-to-Grid-No.1 
Voltageh  100 100 volts 

Zero-Signal DC Plate Current  28 23 ma 
Max.-Signal DC Plate Current  229 223 ma 
Zero-Signal DC Crid-No.2 Current. 1 1 ma 
Max.-Signal DC Crid-No.2 Current. 27 26 ma 
Effective Load Resistance e (Plate to plate)  6000 8000 ohms 
Max.- Signal Driving Power ( Approx.)  0 0 watts 
Max.-Signal Power Output ( Approx.). 95 120 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance under any condition:i 
With fixed bias   0.1 max. megohm 
With cathode Lias   Not recommended • 

AF POWER AMPLIFIER & MODULATOR -- Class AD2k 

Maximum Ratings, Absolute-Maximum Values: 

CCS ICAS 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE. . . . .   250 max. 250 max. volts 
MAX.-SIGNAL DC PLATE CURRENT f 125 max. 135 max. Ma 

MAX.-SIGNAL PLATE INPUTf. . . • 62.5 max. 90 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT. . 3 max. 3 max. watts 
PLATE DISSIPATION 20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative w,th 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 max. 135 max. volts 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  400 900 600 volts 
DC Grid-No.2 Vo .tagrg   175 175 1E5 volts 
DC Grid-No.1 Vo'tagr: 

From fixed-bids source. . . . -41 -44 -44 volts 
Peak AF Gric-No.1-tn-Grid-No.1 
Voltage   95 102 97 volts 

Zero-Signal DC Plat, Current. • 33 27 22 ma 
Max.-Signal DC Plat, Current. • 232 242 207 ma 
Zero-Signal DC Grid-No.2 
Current   1.1 0.7 0.6 ma 

Max.-Signal DC Grid-No.2 
Current   18 18 17 ma 

Max.-Signal DC Grid-No.1 
Current   1.6 1.9 1.1 MA 

Effective Load Resktance 
(Plate to plate)   3700 4600 6800 ohms 

Max.-Signal Dri ,, ing Power 
(Approx.).  0.2 0.3 0.2 watt 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 8-63 
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6146A 

Max.-Signal Power Output 
(Approx.)   62 83 90 watts 

Typical ICAS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltageg   190 165 volts 
DC Grid-No.1 Voltage: 

From fixed- bias source  -48 -46 volts 

III 
Peak AF Grid-No.1-to-Grid-No.1 

Voltage   109 108 volts 
Zero- Signal DC Plate Current  28 22 ma 
Max.-Signal DC Plate Current  270 240 ma 
Zero- Signal DC Grid-No.2 Current. 1.2 0.3 ma 
Max.-Signal DC Grid-No.2 Current. 20 20 ma 
Max.- Signal DC Grid-No.1 Current. 2 2.6 ma 
Effective Load Resistance 

(Plate to plate)  5000 7400 ohms 411, 
Max.- Signal Driving Power ( Approx.)  0.3 0.4 watt 
Max.-Signal Power Output ( Approx.).   113 131 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No. 1-Circuit Resistance:" 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

LINEAR RF POWER AMPLIFIER -- CLass AB 1 

Single-Sideband Suppressed-Carrier Service 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values uP to 6o Mc: 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 
MAX.-SIGNAL 

DC PLATE CURRENT  125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT 60 max. 85 max. watts 
MAX.-SIGNAL 

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 " Single-Tone" Operation: 0 

At 6o Mc 

DC Plate Voltage  400 600 600 750 volts 
DC Grid-No.2 Voltage g . . .   190 180 200 195 volts 
DC Grid-No.1 Voltager . . .   -40 -45 -50 -50 volts 
Zero-Signal DC Plate Current  32 13 14 12 ma 
Effective RF Load Resistance  2000 3500 3000 4000 ohms 

• 

• 

e 

• 
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6146A 

CCS ¡CAS 

Max.- Signal DC Plate Current. 114 100 115 110 ma 
IlleMax.-Signal DC 

Grid-No.? Curr.nt  12 11 14 13 ma 
Max.-Signal Peak RF Grid-No.1 

Voltage   40 45 50 9) volts 
Max.- Signal Driving Power 

(Approx.)   0 0 0 0 watts 
Max.-Signal ;Dowe, Output 

in k  (Approx.)   77 41 48 60 watts 

Ill, Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit ResIstance:i 
With fixed- bias   30000 max. ohms 
With cathode bias   Not recommended 

• PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier condit.ons per tube for use with a maximum 
modulation factor of i and at frequencies up to 6c Me 

CCS ¡CAS 

Maximum Ratings, Absolute- Maximum Values: 

For maximum plate voltage and maximum plate 
input above 6o Mc, see Rating Chart I 

DC PLATE VOLTAGE  480 max. 600 max. volts 
DC GRID-No.? VOLTAGE  250 max. 250 max. volts 
DC GRID-No.1 VOLTAGE - 150 max. -150 max. volts 
DC PLATE CUFPFN1  117 mas. 125 max. ma 
DC GRID-No.1 CUhREN -  4 max. ma 
PLATE INPUT   3.5 max.  45 max. 67.5 max. watts 
GRID-No.2 INPUT   2 mae. 2 max. watts 
PLATE D1SSIFATICN  13.3 mae. 16.7 max. watts 
PEAK HEATER-CATI-ODE VOLTAGE: 

Heater necative w,th 
respect to cathode  135 max. 135 max. volts 

Heater positive with 
respect to cathod.  135. max. 135 max. volts 

Typical Operation: 

DC Plate Voltage  400 475 600 volts 
DC Grid-No.? Voltage: 4 

From a gr,c1-43.2 series 
resistor of: e 33000 ohms  51000 ohms  150 - volts vo lts 
56000 135  56000 ohms  - - 150 volts 

DC Grid-No. 1 Voltage:t 
From a gr,d-No.1 resistor 

of 27000 ohms   -87 -77 -87 volts 
Peak RF Grid-No.1 Voltage . . 107 95 107 volts S DC Plate Current )12 94 112 ma 
DC Grid-No.? Current  7.8 E.4 7.8 ma 
DC Grid-No.I Currerrt ( Approx.). 3.4 "i.8 3.4 ma 

RADIO CORPORATION OF AMERICA DATA "3 
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Maximum Circuit Value ( CCS or ICAS): 

Grid- No. 1- Circuit Resistance"   30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy' 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

At frequencies up to to Mc. For maximum plate voltage 
and maximum plate input above to Mc, see Rating Chart fi. 

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  140 max. 150 max. ma 
DC GRID-No.1 CURRENT  3.5 max. 

.5 max. 4 max. ma 
67 PLATE INPUT   90 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: 

6146A 

CCS WAS 

Driving Power ( Approx.) . . . . 0.4 0.3 0.4 watt 
Power Output ( Approx  )  32 34 52 watts e 

• 

• 

As amplifier up to to Mc 

DC Plate Voltage  500 600 600 750 volts 
DC Grid-No.2 Voltage:" 

From a grid-No.2 series 
resistor of: 
36000 ohms  170 - volts e 
51000 ohms  - 150 volts 
43000 ohms  - - 180 - volts 
56000 ohms  - 160 volts 

DC Grid-No.1 Voltage:" 
From a grid-No.1 resistor of: 

27000 ohms  -66 - - - volts 
20000 ohms  - -58 - -62 volts 
24000 ohms  - -71 - volts • 

From cathode resistor of: 
430 ohms  - - -71 - volts 
470 ohms  -66 -58 - -62 volts 

Peak RF Grid-No.1 Voltage .   84 73 91 79 volts 
DC Plate Current  135 112 150 120 ma 
DC Grid-No.2 Current  9 9 10 11 ma 
DC Grid-No.1 Current ( Approx ) 2.5 2.8 2.8 3.1 ma e 
Driving Power ( Approx.) . .   0.2 0.2 0.3 0.2 watt 
Power Output ( Approx  )   48 52 66 70 watts 

RADIO CORPORATION OF AMERICA 
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6146A 

CCS ¡CAS 

• 
Typical Operation: 

As amp/ifler up to 175 14c 

DC Plate Voltage  320 400 volts 
DC Grid-No.2 Voltage:w 

From grid-No.2 series resistor of: 
13000 ohms   180 - volts 
20000 ohms  190 volts 

DC Grid-No.1 Voltage:' e from a grid-Nc.1 resistor of: 
27000 ohms  -51 - volts 
24000 ohms  -54 volts 

From cathode resistor of 
330 ohms  -51 -54 volts 

Peak RF Gric-No.1 Voltage   64 se vcits 
DC Plate Current  140 150 ma e DC Grid-No.2 Current  
DC Grid-No.1 Current ( Approx  )   10 10.z ma 2 2.;'  ma 

Driving Power ( Approx.)   3 ",. watts 
Power Output ( Appro-‹  )   25 3.i.. watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1 Urcuit 1,?sistanc.f,   30000 max. ohms 

• 

• 

Heater voltage fluctuations will cause variations in power output. See 
Test No.8 under Characteristics Range Value:. 

Without external shiete. 
Subscript 1 indicates that grid-No.I current does not flow during any 
part of the input cycle. 

Continuous Commercial Service. 

Intermittent Commercial and Amateur service. 
Averaged over any audio- frequency cycle of sine-wave form. 

Obtained preferably ' ram a separate source or from the plate-voltage 
supply with a voltage divider. 

The driver stage shoold be capable of supplying the No.1 grid,. of the 
class AB, s-age with the specified driving voltage at low distortion. 

The type of input coupling network used should not introdu,e ' ow much 
resistance in the grid-No. 1 circuit. Transformer or impedance coupling 
devices are recommended. 

k Subscript 2 indicate: , that grid-Not currert flows during some part of 
the input cycle. 

'I Driver stage should be capableof supplying the specified driving power 
at low distortion to the No.1 grids of the AB 2 stage. 

n To minimize distortion, the effective resistance per grid-Mo.1 circuit 
of the AB, stage should be held at a low value. For this purpose, the 
use of trànsforner c.upling is recommended. inflo case, however, should 
the total dc grid-No.1-circuit resistance exceed 30000 ohms when the 
6146A is operated at maximum ratings. For operation at less than maxi-
mum rating:, the dc grid-No.1-circuit resistance may be as high as 
100000 ohms. 

P " Single- Tore . operation refers to that clins of amplifier service in 
which the grid No.1 input consists of a monofrequency rf signal having 
constant amplitede. This signal is producvd in a single-sidetand sup-
pressed-carrier system whena single audio frequency of constant ampli-
tude is applied to the input cf the system. 

CI Obtained preertbly from a separate, well regulated source. 

✓ Obtained from a fixed supply. 

• Obtainedprsferably froma separate sourcemodulated with theplate supply, 
or from the modulated plate supply through a series resistor. 

RADIO CORPORATION OF AMERICA 
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6146A 

Obtained from grid-No.1 resistor or from a combination of grid-No.1 re-
sistor with either fixed supply or cathode resistor. 

U when grid No.1 is driven positive ang the 61A6A is operated at maximum 
ratings, the total dc grld-No.1-circuit resistance should not exceed 
the specified value of 30000 ohms. If this value is insufficient to 
provide adequate bias, the additional required bias must be supplied 
by a cathode resistor or fixed supply. For operation at less than max-
imum ratings, the dc grid-No.1-circuit resistance may be as high as 
100000 ohms. 

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

W Obtained preferably from separate source, or frcmithe plate-supply volt-
age with a voltage divider, or through a series resistor. A series grid-
No.2 resistor should be used Only when the 61A6A is used in a circuit 
wh.ch is not keyed. Grid-No.2 voltage must not exceed A00 volts under 
key-up conditions. 

m Obtained from fixed supply, by grid-No.1 resistor,by cathode resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Nin. Max. 
1. Heater Current   1 1.175 1.325 amp 
2. Direct Interelectrode Capac-

itances: 
Grid No.1 to plate . . . . 2 0.24 pf 
Grid-No.1 to cathode & grid 

No.3 á internal shield, 
base sleeve, grid No.2, 
and heater   2 12.0 15.0 pf 

Plate to cathode á, grid 
No.3 & internal shield, 
base sleeve, grid No.2, 
and heater   2 7.3 9.5 pf 

3. Plate Current  1,3 46 94 ma 
4. Zero-Bias Plate Current. . 1,4 330 - ma 
5. Grid-No.2 Current  1,3 _ 5.5 ma 
6. Dynamic Grid-No.2 Current. 1,5 . 3 21 ma 
7. Useful Power Output I. . . 1,5 47 - watts 
8. Useful Power Output E  See Note 6 

Note 1: With 6.3 volts ac on heater. 

Note 2: without external shield. 

Note 3: with dc plate volts = 300, dc .grid-No.2 volts = 200. and dc grid-
No.1 volts = -33. 

Note it: with dc plate volts = 100, dc grid No.2 volts = 200, and dc grid 
No.1 volts = - 100. Grid No.1 is square-wave pulsed at 1009 kc to 
zero volts. Limit value is peak-pulse current. 

Note 5: in a single- tube, self-excited oscillator circuit, and with dc plate 
volts = 600, dc grid-No.2 volts = 180. grid-No.1 resistor ( ohms) = 
30000 o 10%, dc plate ma. = 112. dc grid-No.1 ma. = 2 to 2.5. and 
frequency ( Mc) = 15. 

Note 6: With çonditions in test No.7 reduce heater voltage to 5 volts, use-
ful power output shall be at least 90 per cent of that at heater volts 
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MAXIMUM RATINGS vs OPERATING FREQUENCY 

• 

• 

• 

• 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 

Of MAXIMUM- RATED PLATE VOLTAGE i PLATE INPUT 

T£LERHONY TELEGRAPHY 

Class C 

Plate-Modulated 

Class C 

Unmodulated 

Voltage Input Voltage Input 

60 1CD 100 100 ICO 

80 84 92 84 52 

125 65 78 65 78 

150 58 72 58 72 

160 55 70 56 70 

175 53 67 53 67 

OPERATING CONSIDERATIONS 

The maximum bulb temperature of 220 ° C is a tube rating 

and is to be obEerved in the same manne- as other ratings. The 

temperature may be measured with tempe-ature-sensitive paint, 

such as Tempilaq. Thelatter is made by he Tempil Corporation, 

132 W. 22nd Street, New York II, N.Y. 

To insure adequ4te cooling it is essential that free cir-

culation of air be provided around the tube. In mast cases, 

no addition -q1 air is required. 

The plate shows no color when the .5146A is operated at full 

ratings under eithe- CCS or ICAS conditions. 

Connections to the plate should be made with a flexible 

lead to prevent an strain on the seal at the cap. 

During standby Partods in intermittent operation, it is 

recommended that the heater voltage te maintained at normal 

operatrng value when the period is less than 15 minutes, and 

that it be reduced to 80 per cent of ncrmal when the period is 

between 15 minutes and 2 hours. For longer periods, the heat-

er voltage should be turned off. 

The maximum- rated plate and grid-No.2 voltages of this 

tube are extremely dangeraus. Great , are should betaken dur-

ing the adjustment 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 enclosuse. The 

protective housing should be designed with interlocks so that 

personnel can mot possibly come in contact with any high- po-
tential point in the electrical system. The interlock devices 

should functior to break the primary circuit of the hieh-volt-

age supplies wien any gate or door on the protectiwe housing 
is opened, and should prevent the closing of the primary cir-

cuit until the door is again locked. 
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9 
116—  MAX. 

DIA. 

CAP 
JEDEC No.CI-1 

TI2 BULB 

BASE 
JEDEC GROUP I 

No. B8-86 
88-98 
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OR 

B8-159 

fi MAX. 

DIA. 

DIMENSIONS IN INCHES 

±i 13 
3 

16 
MAX. 
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Beam Power Tube 

HIGH POWER SE 
RCA " DARN HEATER" WITH 

85 WATTS CW INPUT ( ICAS) 
UP TO 60 Mc 

CONTROLLED ZERO-BIAS 
PLATE CURRENT 

NSITIVITY 
5- TO 8-VOLT RANGE 

50 WATTS CW INPUF ( ICAS) 
AT 175 Mc 

CONTROLLED POWER OUTPUT 
AT REDUCED HEATER VOLTAGE 

For RF Power Amplifier and Oscillator Service and as 
an AF Power Amplifier and Modulator in Both Mobile 
and Fixed Equipment. The 6146B/8298A is Unilaterally 
Interchangeable with types 6146, 6I46A, and 8298. 

Electrical: 

Heater, for Jnspotential Cathode: 
Voltage ( AC or DC)   6.3 volts 
Current at heate- volts = 6  3 1  : 25 amp 
Minimum heating -ime   60 sec 

(SeeSpec2a/Performance Data forheateroperation in stationary 
and mobile equipment) 

Transconductance, for plate volts = 200, 
grid-No.2 volts = 200, and plate ma. = 100 . 7C00 gmhos 

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:' 
Grid No.1 to plate   0.22 max. pF 
Grid No.1 to cathode & grid No.3 

internal shield, grid No.2, 
base sleeve, and heater  

Plate to cathode & grid No.3 
6 internal shield, grid N0.2, 
base sleeve, and heater  8.5 Pf 

Mechanical: 

Operating Position   Any 
Maximum Overall Length   3-13/16" 
Seated Length  3-1/8" ± 1/8' 
Maximum Diameter   1-21/32" 
Weight ( Approx.)   2.3 oc 
Bulb   Ti? 
Cap  Small ( JEDEC No.C1-1) 
Bases ( Alternates): 

Small-Wafer Octal with Sleeve: 
8-Pin ( JEDEC Group 1, No.88-160) 

Small-Wafer Octal with External Barriers and Sleeve: 
8-Pin ( JEDEC Group 1, No.89-159) 

(:(1 RADIO CORPORATION OF AMERICA DATA I 
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Babing ,Jesign,tion for BOTTOM vILW  

Pin 1- Cathode, 
Grid No.3. 
Internal 
Shield 

Pin 2- Heater 
Pin 3- Grid No.2 G3,K 
Pic 4- Same as Pin 1 Is 
Pin 5- Grid No.1 
Pin 6- Sa,e as Pin 1 
Pin 7- Heater 
Pin 8- Base Sleeve 
Cap- Plate 

Bulb Temperature ( At hottest point 
on bulb surface)   260 max. oc 

AF POWER AMPLIFIER & MODULATOR -- Class ABC 

CCS° /CAS° 

Maximum Ratings, Absolute- Maximum Values: 

DC Plate Voltage   600 max. /50 max. volts 
DC Grid-No.2 Voltage   250 max. 250 max. volts 
Max.-Signal DC Plate Current°  175 max. 220 max. ma 
Max.-Signal Plate Input° . .   90 max. 120 max. watts 
Max.-Signal 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 

Typical Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage   600 750 volts 
DC Grid-No.2 Voltage f  200 200 volts • 
DC G-id-No.1 Voltage: 

With fixed- bias source . . -47 -48 volts 
Peak AF Grid-No.1-to-

Grid-No.1 Voltage°   94 96 volts 
Zero-Signal DC Plate Current 48 50 ma 

Max.-Signal DC 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 

• 

• 

• 
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Maximum Circuit Values ( CCS or ICAS): e Grid-No.1-Circuit Resistance 
under Any Coodition:k 
With fixed bias 0 1 max. megohm 
With cathode bias  Not recommende.1 

AF POWER AMPLIFIER & MODULATRR -- Class AST i 

11. CCS Maximum Ratings, Absolute- Maximum Values: ¡CAS 

DC Plate Voltage   600 max. 750 max. volts 
DC Grid-No.? Voltage . .   250 max. 250 max. volts 
Max.- Signal DC Plate 

Current °   175 max. 220 max. ma 
Max.-Signal Plate Input° 90 max. 120 max. watts e Max.-Signal 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 

Typical Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Vol tag,  500 600 600 750 volts 
DC Grid-No.2 Vo;tagef . . 200 20C 200 150 volts 
DC Grid-No.1 Vo ,tage: 

From fixed- bias source. -46 -4E -47 -39 volts 
Peak AF Grid-No.1-to-

Grid No.1 Voltage . . . 108 106 114 1:0 volts 
Zero-Signal CC Plate 

e Current   50 40 50 40 Ma 

Max.- Signal CC Plate 
Current   308 27C 328 294 m2 

Max.-Signal DC Grid No.2 
Current   26 27 26 28 Ma 

Max.-Signal DC Grid No.1 
Current 2  7 1.,12.. 3.4 7.6 Ma 

Effective Load qesistance 

e (Plate to plate)  3620 5200 4160 6050 ohm, 
Max.-Signal Driving Power 

(Approx.) k 0  2 0.7 0.2 0.5 matt 
Max.- Signal Power Output 

(Approx.)   100 11C. 130 148 watts 

Maximum Circuit Values (CCS or ICAS): 

e
Grid-No.1-Circuit Resistance: . 

With fixed bias   30000 max. ohms 
With cathode Idas   Not recommended 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Hanson. N. J. 
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LINEAR RF POWER AMPLIFIER -- Class AB I 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions fora signal having 
a minimum peak- to-average power ratio of 2 

CCS ¡CAS 

Maximum Ratings, Absolute- Maximum Values: 

DC Plate Voltage  600 max. 750 max. volts 
DC Grid-No.? Voltage  250 max. 250 max. volts 
DC Plate Current at Peak 

of Fr-IN/elope   175 max. 220 max. ma 
Plate Dissipation   27 max. 35 max. watts 
Grid-No.? 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  136 max. 135 max. volts 

Typical Operation with " Two- Tone Modulation": 

At go Mc 

DC Plate Voltage  600 750 volts 
DC Grid-No.? Voltage"   200 200 volts 
DC Grid-No.1 Voltage"   -47 -48 volts 
Zero- Signal DC Plate Current.   24 25 ma 
Effective RE 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.? Current at 

Peak of Envelope 7  4 6.3 ma 
Average DC Grid-No.2 Current. 5 3.9 ma 
Distortion Products Level : 0 

Third order   24 26 db 
Fifth order   30 31 db 

Useful Power Output ( Approx.): 
Average 24  5 30.5 watts o 
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 per tube for use with a maximum 
modulation factor of 1; at frequencies uP to 6o Mc 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

For maximum plate voltage and maximum plate 
input above 6o Mc. see Rating Chart I 

DC Plate Voltage  480 max. 600 max. volts 
DC Grid- No.? Voltage  250 max. mlx. volts 

• 

• 
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CCS ICA.) 

DC Grid-No.1 Voltaoe  -150 max. - 150 M3X. volts 
DC Plate Currert  145 m.15. 180 max. ma 
DC Grid-No.1 Currcrt  3.5 ,ax. 4 max. M3 

Plate Input   60 max. 85 max. watts 
Grid-No.2 Input   2 max. 2 max. watts 
Plate Dissioation   lb max. 23 max. watts 
Peak Hester-Cathode Voltage: 
Heater neoative with 

respect to cathooe.•  135 ma>. 135 max. volts 
Heater positive with 

respect to cathode..  1:35 mix. 135 max. volts 

Typical Operation: 

DC Plate Voltage  475 600 volt; 
DC Grid-No.2 Voltageg . 165 175 volt; 
DC Grid-No.1 Voltage:r 

From a grid-No.1 
resistor of: 
26000 ohms  -86 volts 
27000 ohms  - -92 volts 

Peak RF Grid-No.1 Voltage 106 114 volts 
DC Plate Current  125 140 ma 
DC Grid-No.2 Curren*  8.5 9.5 ma 

DC Grid-No.1 Cu- rent ( Approx ) 3.3 3.4 ma 

Driving Power ( Apprcx.) . .   0.4 0.5 watt 
Power Output ( Ainprox  )   42 62 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistances . . . 30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

CCS WAS 

Maximum Ratings, Absolute- Maximum Values: 

At frequencies ut to to Mc. For maximum plate voltage 
and maxinwm plate input above 60 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.1 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 neoative with 
respect to cathode  135 max. 135 max. volts 

Heater positive with 
respect to cathode  135 max. 135 max. volts 

RADIO CORPORATION OF AMERICA 
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Typical Operation: 
CCS ¡CAS 

As amtottfler 0, to to Mc is 
DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltage t   200 200 volts 
DC Grid-No.1 Voltage: u 

From a grid-No.1 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.1 Current ( Approx  ) 2  8 2.7 ma 
Driving Power ( Aeprox.) 0  3 0.3 watt 
Power Output ( Aeprox  )   63 85 watts 

Typical Operation: 
As am/ujier up to 175 Mc 

DC Plate Voltage  320 400 435 volts 
DC Grid-No.2 Voltaget   210 220 230 volts 
DC Grid-No.1 Voltage:u 

From a grid-(')o.1 resistor of: 
26000 ohms  -52 - - volts 
30000 ohms  - -55 - volts 
24000 ohms  - - -56 volts 

Peak RF Grid-No.1 Voltage   65 67 73 volts 
DC Plate Current  170 180 210 Ma 

DC Grid-No.2 Current  12 12 11 ma 
DC Grid-No.1 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.1-Circu t Resistance' . . . . 30000 max. ohms 

• with no external shield. 
Subscript 1 indicates that grid-No.1 current does not flow during any 

part of the input cycle. 

C Continuous Commercial Service 

d intermittent commercial and Amateur Service. 

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

Ost,,,,teyleCige:evrâbtligefrdoiziadesreparate source or from the plate voltage 

g The driver stage should be capable of supplying the NO.1 grids of the 
c'ass AB, stage with the specified driving voltage at low distortion. 

h The type of input coupling network used should not introduce too much 
resistance in the grid- NO.) circUit. Transformer or impedance coupling 

devices are recommended. 

j Subscript 2 indicates that grid-Not current flows during some part of 

tie input cycle. 
k Driver stage should be capable of supplying the specified driving power 

at low distortion to the No.) grids of the AB, stage. 

To minimize distortion, the effective resistance per grid-No.) circuit 
of the AB2 stage should be held at a low value. For this purpose the 
use of transformer coupling is recommended. In no case, however, should 
the total dc grid-No. 1-circuit resistance exceed 30.000 Ohms when the 
tube is operated at maximum ratings. For operation at less than max-
imum ratings, the dc grid-No.1-circuit resistance may be as high as 

100.000 ohms. 

• 

e 

• 

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



6146B/8298A 

• 

n Obtained preferebly from a separate, well--egulated source. 

P Referenced to either of the two tones and without the use of feedbace 
to enhance lineority. 

Obtained preferably from a separate sour, e modulated wit, the plate 
supply, or from the modulated plate supply through a series eesistor. 

▪ Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with ether fixed supply or cathode resistor. 

• when grid No.1 is driven positive and the tube is operatec at maximum 
ratings, the total dc grid-No.1-circuit resistance shouIC not exceed 
the specified value of 30,000 ohms. If this value is insufficient to 
provide adequate bias, the additional migo' red bias must be supplied 
by a cathode resistor or fixed supply. For operation a: less trier 
maximum ratings, the dc grid-No.1-circuit -esistance may De as high ai. 
100.000 ohms. 

u 

Obtained preferably from separate source, or from the pate- supply 
voltage 'vital a voltage divider, or through a series resisto ,. A serien 
grid-No.2 resistor should be used only when the tube is used in a circuit 
which is not ke!ed. Grid-No.2 voltage must not exceed 435 volts uncle, 
key- up conditions. 

Obtained from fixed-suPP1Y, by grid-No.1 resistor, by catharleeesistor. 
or by combination methods. 

CHARACTERISTICS RANGE VALUES 

Test No. Note ihn. Max. 

1. Di rect I nterel ectrode 
Capac i tances: 
Grid No.1 to plate . . . . 1 0.22 pf 
Grid No.1 to cathode 8, 

grid rto.3 A internal • 
shield, base sleeve, 
grid N1D.2, and heater. . 1 12.0 1.5.0 

Plate to cathode á grid 
No.3 8, internal shield, 
base sleeve, grid No.2, 
and hanter   1 7.3 9.5 Of 

2. Plate Current  2 46 94 ma 
3. Zero- Bias Plate Current. 3 330 - Md 

4. Grid-. 2 Current  2 5.5 ma 

Note 1: With no external shield. 

Note 2: With heater voltage of 6.75 volts, dc plate voltage of 400 volts, 
dc grid-No.2 voltage of 200 volts, and dc grid-No.1 voltage of 
-34 volts. 

Note 3: With heater voltage of 6.75 volts, dc plate voltage of 100 volts, 
dc grid-ko.2 voltage of 200 volts, and dc grid-No.1 voltage of 
-100 voltS. 4rid No.1 is square-ware pulsed at 1000 kC to zero 
volts. Limit value is peak- pulse cerrent. 

• SPECIAL PERFORMANCE DATA 
Stationary Equipment Operation: 

Mtn. 
Design 
Center Max, 

Heater, for Unipotesitial Cathode: 
Voltage ( AC or DC)"   _ 6.3 - volts 
Current at 6.3 volts 1  050 - 1.20C amo 

41) Dynamic Grid-No.2 Current". . . - - 1.5 ma 
Useful Power Output"  59 - watts 

RADIO CORPORATION OF AMERICA 
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✓ It is recommended that the design-center neater voltage be 6.3 volts; 
the heater power supply should not fluctuate more than 101 to insure 
long life. 

w In a single- tube, self-excited oscillator circuit, and with ac heater 
voltage of 6.3 volts, dc plate voltage of 600 volts, dc grid-No.2 vol-
tage of 200 volts, grid-No.1 resistor of 24,000 t 10% ohms, dc plate 
current of 150 max. ma., dc grid- Not current of 2.5 to 3 ma., and 
frequency of 15 e. 

Mobile Equipment Operation: 
Design 

Nin. Range Max. 

Heater, forUnipotential Cathode: 
Voltage ( AC or DC) x  
Current at 6.75 volts  1.100 

Dynamic Grid-No.2 Current ). 
Useful Power Output IY   59 
Useful Power Output II   

6.0-7.5 - volts 
- 1.230 amp 
- 15 Ma 

watts 
See Note Z 

Overvoltage Heater Life Tests: 

Continuous heater life tests are performed periodically on 

sample lots of tubes with if volts on the heater, all other 

electrodes " floating". Intermittent heater life tests are 

performed periodically on sample lots of tubes with II volts 

on the heater, a cycle of I minute "ON" and 4 minutes "OFF". 

After 1000 hours of the continuous heater life test and after 

48 hours of the intermittent heater life test, the following 

tests are performed: 

With heater voltage of 6.75 volts and ± 100 dc volts between 

cathode and heater, the heater-cathode leakage current will 

not exceed 100 microamperes. 

With ac or dc heater voltage of 6.75 volts, grid-Nc.I volts 

= - 200 and cathode, grid No.2, and plate grounded, the 

minimum grid-No.1 leakage resistance will be 10 megohms. 

With ac or dc heater voltage of 6.75 volts, plate volts = 

-200, and cathode grid No.1 and grid 10.2 grounded, the 

minimum plate leakage resistance will be 10 megohms. 

It is recommended that ,5e heater voltage operate within the range of 
6.0 to 7.5 volts and within excursions from 5 to 8 volts in battery 
operation. See Useful Polee , Output test II and Oueruoltage Tests. 

In a single- tube, self-excited oscillator circuit, and with ac heater 
voltage of 6.3 volts, dc plate voltage of 600 volts, dc grid-No.2 vol-
tace of 200 volts, arid-No.1 resistor of 24,000 t 10% ohms, dc plate 
current of 150 may. ma., dc grid-No.1 current of 2.5 to 3 ma., and 

frequency of 15 Mc. 

With conditions in note ( y) above, reduce heater , oltage to 5 volts. 
Useful power output will be at least 101 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 Tempil 

Corporation, 132 W. 22nd Street, New York II, N.Y. 
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To insure adecupte cooling it is essential that free 

circulationof air be provided around the tube. In mostcases, 

no additionsl air is required. 

The plate snows no color when the 6146B/8298A is operated 

at full ratings under either CCS or 1CAS conditions. 

Connections to the plate should ne made with e flexible 

lead to prevent any strain on the seal at the cap. 

purtng standby pertods in intermittent operation, it is 

recommended that the heater voltage pe maintained at norma' 

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, cor longer periods, the 

heater voltage should be turned off. 

The max ,mum-ratectplate and grIct-Ne.2 voltages oftkis tube 

are extremely dangerous. Great care should be taker during 

the adjustmen° of circuits. The tube and its associated 

apparatus, especially all parts which may be at high pntential 

above ground, should behoused in a protective enclosure. The 

protective housing should be designed with interlocks so that 
personnel can lot possibly come in contact with any high- po-

tential point in theelectrical system. The interlock devices 

should functiontonreak the primary circuit of the high- volt-

age suppli«s wnen any gate or door on the protective housing 

is opened, and should prevent the closing of the p(imary cir-

cuit until the door is again locked. 

CAP 
JEDEC t4o.C1-1 

BULB 
112 

BASE 
JEDEC GROUP I 

No. 813-150 
OR 

No. B8-I59 

9 
1— MAX. 
16 

3-
a 

±i 

4.— I fi MAX. 

DIA. 

DIMENSIONS IN INCHES 

13 
16 

MAX. 

92C5-12249RI 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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RATING CHART I 

Class C Telephony Service 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
Triode Connection 
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Maximum Circuit Values (CCS or ICAS): 

• Grid-No.1-Circuit Resistance under any condition:"'j 
With fixed bias   0.1 max. megohm 
With cathode bias   Not recommended 

AF POWER AMPLIFIER & MODULATOR -- Class AB I° 

T,-, ode CDOneCtl0O--Grid NO.2 Connected to Plate 

CCS ¡CAS 

Maximum Ratings, Absolute-Maxmom Valves: 

DC PLATE VOLTAGE. . . . . . . . 400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT° . 90 max. 90 max. ma 

MAX.-SIGNAL PLATE INPUT°. . . . 35 max. 35 max. watts 
PLATE DISSIPAT'ON°. . . . . . . 20 max. 25 max. watts 
PEAK HEATE4-CATHODE VOLTAGE: 
Heater négative with 

respect to cathode  135 max. 135 ma>. volts 
Heater posit ,ve with 

respect to cathode  135 max. 135 ma>. volts 
BULB TEMPERATURE ( At hottest 
point on bulo surface). . . . 220 max. 220 max. CC 

Typical Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  250 400 400 volts 
DC Grid-No. I Voltage  -50 -100 -100 vol ...s 
Peak AF Grid-No.1-to-Grid-No.1 

Voltageg  100 200 200 vol '.s 
Zero-Signal DC Plate Current. . 120 40 40 ma 
Max.-Signal DC Plate Current. . 125 100 100 ma 
Effective Load Resistance 

(Plate- to-plate) 5000 8C00 BODO ohms 
Max.-Signal Drivihg Power 

(Approx.)   0 0 0 watts 
Max.- Signal Power Output 

(Approx.)   10 22 22 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance under any condition:h.h 
With fi>:ed bias 0  1 max. megohm 
With cathode bias . 0  5 max. megohm 

AF POWER AMPLIFIER & MODULATOR -- Class AB2° 

Maximum Ratings, Absolute-Maximum Values: 

CCS ICAS 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 
MAX.-SIGNAL DC PLATE CURRENT°   125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT°. . .   62.5 max. 90 mas. waLts 
MAX.-SIGNAL GRID-No.2 INPUT.   3 max. 3 max. wets 
PLATE DISSIPATION °  20 max. 25 max. watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CCS ICAS 
PLAS-HEAiLk-CAIHODE VOLIAGE: 

Heater negative with 
respect to cathode  135 max. 135 max. volts 

Heater positive with 

respect to cathode  135 max. 135 max. volts 
BULB TEMPERATURE ( AT hottest 

point on bulb surface). . . . 220 max. 220 max. oc 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  400 500 600 volts 
DC Grid-No.2 Voltagef   175 175 165 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source. . . . -41 -44 -44 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage   95 102 97 volts 

Zero-Signal DC Plate Current. • 33 27 22 ma 
Max.-Signal DC Plate Current. . 232 242 207 ma 
Zero-Signal DC Grid-No.2 
Current   1.1 0.7 0.6 ma 

Max.-Signal DC Grid-No.2 
Current   18 18 17 ma 

Max.-Signal DC Grid-No.1 
Current   1.6 1.9 1.1 ma 

Effective Load Resistance 
(Plate to plate)  3700 4600 6800 ohms 

Max.- Signal Driving Power 
(Approx.)"  0.2 0.3 0.2 watt 

Max.- Signal Power Output 

(Approx.)   62 83 90 watts 

Typical ICAS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltagef   190 165 volts 
DC Grid-No.1 Voltage: 

From fixed- bias source  -48 -46 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage  109 108 volts 
Zero-Signal DC Plate Current  28 22 ma 
Max.-Signal DC Plate Current  270 240 ma 
Zero-Signal DC Grid-No.2 Current. . .   1.2 0.3 ma 
Max.-Signal DC Grid-No.2 Current. . .   20 20 ma 
Max.-Signal DC Grid-No.1 Current. . .   2 2.6 ma 
Effective Load Resistance 

(Plate to plate)  5000 7400 ohms 
Max.-Signal Driving Power ( Approx.)".   0.3 0.4 watt 
Max.-Signal Power Output ( Approx.). .   113 131 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No. 1-Circuit Resistance:" 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

• 

• 

• 

• 

• 

• 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions Per tube for use 
with amaximum modulation factor pfi 

CCS ICAS 

Maximum Ratings, Absolute- Maximum Values: 

DC PLATE VOLTAGE  480 max. 600 max. volts 
DC GRID-No.2 VOLTA3E  25C max. 250 nax. volts 
DC GRID-No.1 VOLTAGE  - 15C max. -150 max. volts 
DC PLATE CURRENT  117 max. 125 flax, rre 
DC GRID-No.1 CURRENT  4 max. ma 
PLATE INPU-  3.5 max. 45 max. 67.5 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 ma>. volts 

BULB TEMPERATURE ( At hottest 
Point on bulb surface). • • 220 max. 220 mas. °C 

Typical Operation: 

At frequencies uP tobo Mc 

DC Plate Voltage  400 475. 600 volts 
CC Grid-No.2 Voltage:° 

From a crid-No.2 series re-
sistor of: 
33000 ohms  150 - - volts 
51000 ohms  - 135 - volts 
56000 ohms  150 volts 

DC Grid-Nc.1 Voltage: 
From a grid-No.1 resistor of 

27000 ohms  -87 -77 -87 volts 
Peak RF Grid-No.1 Voltage . . • 107 95 107 volts 
DC Plate Current  112 94 1i2 ma 
DC Grid-No.2 Current 7  8 6.4 7.8 ma 
DC Grid-No.1 Current ( Approx.). 3.t 2.8 3.4 ma 
Driving Power ( Approx.) . . . . 0.4 0.3 0.4 watt 
Power Output ( Approx  )   32 34 52 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No. 1-Circuit Resistancer  30000 max. ohms 

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

RF POWER AMPLIFIER -- Class C FM Telephony 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE 1,00 max. 750. max. volts 
DC GRID-No.2 VOL1AGE  250 max. 250 max. vo'ts 
DC GRID-No.1 VOLTAGE  - 150 max. - 150 max. voits 
DC PLATE CURRENT  140 max. 150 max. ma 
DC GRID-No.1 CURRENT 3.5 max. 4 max. ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PLATE INPUT . . . . 
GRID-No.2 INPUT   
PLATE DISSIPATION   
PEAK HEATER-CATHODE. VOLTAGE: 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  
BULB TEMPERATURE ( At hottest 

point on bulb surface). . . . 

Typical Operation: 

As ampl:fler uP to to Mc 

DC Plate Voltage  500 600 600 750 volts 
DC Grid-No.2 Voltagé*t 

From a grid-No.2 series 
resistor of: 
36000 ohms  170 - - - volts 
51000 ohms  - 150 - - volts 
43000 ohms  - - 180 - volts 
56000 ohms  - 160 volts 

DC Gr'd-No.1 Voltage:u 
From a grid-No.1 resistor of: 

27000 ohms  -66 - - - volts 
20000 ohms  - -58 - -62 volts 
24000 ohms  - - -71 - volts 

From a cathode resistor of: 
430 ohms  - - -71 - volts 
470 ohms  -66 -58 - -62 volts 

Peak RF Grid-No.1 Voltage . .   84 73 91 79 volts 
DC Plate Current  135 112 150 120 ma 
DC Grid-No.2 Current  9 9 10 11 ma 
DC Grid-No.1 Current ( Approx.)  2.5 2.8 2.8 3.1 ma 
Driving Power ( Approx.) . . .   0.2 0.2 0.3 0.2 watt 
Power Output ( Approx  )   48 52 66 70 watts 

Typical Operation: 

CCS ICAS 
67.5 max. 90 max. watts 

3 max. 3 max. watts flp 
20 max. 25 max. watts 

135 max. 135 max. volts 

135 max. 135 max. volts 

220 max. 220 max. °C • 

• 

• 
As amplIfter uP to 175 Mc 

DC Plate Voltage  320 400 volts 
DC Grid-No.2 Voltaget   

From grid-No.2 series 
resistor of: 
13000 ohms  180 - volts e 
20000 ohms  - 190 volts 

DC Grid-No.1 Voltage:u 
From a grid-No.1 resistor of: 

27000 ohms  -51 - volts 
24000 ohms  - -54 volts 

From a cathode resistor of: 
330 ohms  -51 -54 volts e 

Peak RF Grid-No.1 Voltage . .   64 68 volts 
DC Plate Current  140 150 ma 
DC Grid-No.2 Current  10 10.4 ma 
DC Grid-No.1 Current ( Approx.)  2 2.2 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, 
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Driving Power (Approx.)   ) 3 watt; 
Power Output ( Approx  )   25 35 watt; 

Maximum Circuit Values ( CCS or ICAS ): 

Grid-No.1 Circuit Res i st ancer   30000 max. ohms 

• Without external shield. 

Subscript 1 indicates that grid-No.1 current does not flow during any 
Part of the input cycle. 

C Continuous Commercial Service. 

d Intermittent Commercial and Amateur Servire. 

• Averaged over any audio- frequency cycle o' sine-wave form. 

Obtained preferably from a separate source or from the plate-voltage 
supply with a voltage divider. 

9 The driver stage should be capable of supplying the No.1 grids of the 
class A8 1 stage with the specified driving voltage at low distortior. 

h The type of input coupling network used should not introduce too much 
resistance in the grid-No.1 circuit. Transformeror impedance coupling 
devices are recommended. 

j When the 6146W/7202 is operated as a beam power tube in Class All, ser-
vice, only fixed bias should be used, and the dc grid-No.1-circuit re-
sistance should never exceed the specified value of 0.1 megem. 

When the 6146w/7212 is connected as a triode and its grid No.1 is oper-
ated with the fixed bias, the dc grid-No.1-circuit resistance should 
never exceed the specified value of 0.1 megohm. If higher values of 
grid-No,I-circuit resistance are desired, cathode bias must ne employ-
ed. Under no circumstances should the dc grid-No.1-circuit resistance 
exceed the specified value of 0.5 megohm. 

▪ Subscript 2 indicates that grid-No.2 current flows during some part of 
the input cycle. 

n Driver stage should be capable of supplying the specifies driving pow-
er at low distortion to the No.1 grids oF the A82 stage. To minimize 
distortion, the effective resistance per grid-No.1 circuit of the ellI2 
stage should be held at a low value. For this purpose, the use of 
transformer coupling is recommended. In co case, however, should the 
total dc grid- No. 1-circuit resistance exceed 30000 ohms when tse 
6146W/7212 is operated at maximum rating... For operation at less than 
maximum ratings, the dc grid-No.1-circuli resistance may be as high as 
100000 ohms. 

P Obtained preferably from a separate source modulated along with the 
plate supply, or from the modulated pate supply through a series 
resistor. 

2=e!i fthc7igel-Méd r::Piseo rce rted: er:rIgtri.eeefgele-ee" le-

✓ When grid No.1 is driven positive and the 61 ,16W/7212isoheratedatmux-
imum ratings, the total dc grid-No.1-circuit resistance Phould not ex-
ceed the specified value of 30000 ohms. If this value i.. iasufficient 
to provide adequate bias, the additional required bias must be supplied 
by a cathode resistor or a fixed supply. For operation at less than 
maximum ratings, the dc grid-No.1-circuit resistance may be as high as 
100000 ohms. 

s Key-down conditions per tube without amplitude modulation. Amplitvde 
modulation essentially negative may be used if the positive peakof the 
audio- frequency envelope does not exceed 115 per cent of the carrer 
conditions. 

Obtained preferably from separate source, or from the plate-supply volt-
age with a voltage divider, or through a series resistor. A series 
grid-No.2 resistor should be used only when the 6146W/7212 is used in 
a circuit which is not keyed. Grid-No.2 voltage must not exceed 400 
volts under key-up conditions. 

u obtained from fixed supply, by grid-No.1 resistor, by cattodé resistor, 
or by combination methods. 

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

Note Mtn. Max. 

.ter Current  1 1.175 1.325 amp e 
Direct ldterelectrode 
Capacitances: 
Grid No.1 to plate  2 - 0.24 Pf 
Grid No.1 to cathode & grid 

No.3 A internal shield, 
grid No.2, base sleeve and 
heater • 2 12.0 15.0 Pf frip 

Plate to cathode A, 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 _ 5.5 ma 
Heater-Cathode Leakage Current: 
Heater 100 volts negative • 

witF respect to cathode . . 1 - 100 µa 
Heater 100 volts positive 

with respect to cathode . . 1 - 100 µa 
Useful Power Output   4 47 - watts 
Mu-Factor, Grid No.1 to 
Grid No.2   5 3.6 5.4 

Note 1: With 6.3 volts ac on heater. 

Note 2: Without external shield. 

voioilftis6:.32z1t asjcdconghrT:or:Idcvortast=ell3t.s = 300, dc grid-No.2 Note 3) 

Note 8: In a single- tube, self-excited oscillator circuit, and with 6.3 
volts ac on heater, dc plate volts = 600, dc grid-No.2 volts = 
180, grid-No.1 resistor ( ohms) = 30,000 o 108, dc plate ma. = 
100 to 112, dc grid-No.2 ma. = 23 maximum, dc grid-No.1 ma. = 
2 to 2.5 and frequency ( Mc) = is. 

Note 5: With 6.3 volts ac on heater, dc plate volts = 200. plate ma. = 
100, and grid-No.2 volts = 200. 

SPECIAL RATINGS & PERFORMANCE DATA 

•500-g Shock Rating: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are Weld rigid and are subjected in 

four different positions to an impact acceleration of 500 g. 
At the end of this test, tubes are required to meet the follow-

ing limits: 

Useful RF Power Output  42 min. watts 

For conditions shown under Characteristics Range Val ues, 
Note 4.  e 

Heater-Cathode 

Leakage Current  See Characteristics Range Values 
The tubes must also meet the established limit for low- fre-
quency vibration (See below). 

Fatigue Rating: 

This test is performed on a sample lot of tubes from each • 
production run. Tubes are rigidly mounted and subjected to 
2.5-g vibrational acceleration at 25 cycles per second for 32 

RADIO CORPORATION OF AMERICA 
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TYPICAL CHARACTERISTICS 
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Beam Power Tube 
90 WATTS CW INPUT 60 WATTS CW INPLT 
(ICAS) UP TO 60 Mc (1CAS) AT 175 Mc 

For Useas anRF PowerAmplifier andOscillator 
as well asan AFPower Amplifier andModulator 
Under Severe Shock and Vibration Conditions 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)   6.3 t 10% volis 
Current at heater volts = 6.3   1.25 amp 

Transconductance, for plate volts 
200, grid-No.2 volts = 200, and 
plate ma. = 1.00 7000 µmhos 

Mu- Factor, Grid No.2 to Grid No.1 
for plate vo lts = 200, grid-No.2 
volts = 200, and plate ma. = 100. 4.5 

Direct Interelectrode Capacitances:a 
Grid No.1 to plate  0.24 max. Of 
Grid No.1 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 Of 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-13/16" 
Seated Length  3-'/8" + 1/8" 
Maximum Diameter  1-21/32" 
Weight ( Approx  )  2 oz 
Bulb  T12 
Cap   
Socket 

Small ( JEDEC No.C1-1) 
Standard Octa' 5-Contact 

Base. . . . Small Micanol-Wafer Octal 8-Pin with " 770" Sleeve 
(JEDEC Group 1, Na.B8-150) 

'Basing Designation for BOTTOM VIEW  7CK 

Pin 1- Cathode, A 

Grid No.3, 
Internal 
Shield 

Pin 2- Heater 
Pin 3 -Grid 4o.2 
Pin 4 - Same as 

Pin I AA'=PLANE OF ELECTRODES 

Pin 5- Grid No.1 
Pin 6- Same as 

Pin 1 
Pin 7 - deater 
Pin 8- Base 

Sleeve 
Cap - Plate 

6 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AF POWER AMPLIFIER & MODULATOR -- Class Aflib 

Maximum Ratings, Absolute-Naxtenum Values: 

CCS° /CASd 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 
MAX.-SIGNAL DC PLATE CURRENT° 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT °  60 max. 85 max. watts 
MAX.-SIGNAL 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 
BULB TEMPERATURE ( At hottest 

point on bulb surface)  220 max. 220 max. °C 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  400 500 600 volts 
DC.Grid-No.2 Voltagef   190 185 180 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source  -40 -40 -45 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltageg  80 80 90 volts 

Zero- Signal DC Plate Current. . • 63 57 26 ma 
Max.-Signal DC Plate Current. . . 228 215 200 ma 
Zero-Signal DC Grid-No.2 

Current 2  5 2 1 ma 
Max.-Signal DC Grid-No.2 

Current   25 25 23 ma 
Effective Load Resistance 

(Plate to plate)   4000 5500 7000 ohms 
Max.- Signal Driving 

Power ( Approx.)   0 0 0 watts 
Max.-Signal Power Output 

(Approx.)   55 70 82 watts 

Typical ICAS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  
DC Grid-No.2 Voltagef   
DC Grid-No.1 Voltage: 

From fixed- bias source  
Peak AF Grid-No.1-to-Grid-No.1 Voltageg   
Zero-Signal DC Plate Current  
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  )  

600 750 volts 
200 195 volts 

-50 -50 volts 
100 100 volts 
28 23 ma 

229 220 ma 
1 1 ma 

27 26 ma 

6000 8000 ohms 
0 0 watts 

95 120 watts 

RADIO CORPORATION OF AMERICA 
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hours in each of three positions. At the end of his test, 

tubes are required to meet the following limits: 

Useful RF Power Output  42 min. watts 

For conditions shown under Characteristics Ranee Values. 

Note 4. 

Heater-Cathode 

Leakage Current  See Characteristics Ranee Value. 

The tubes must also meet the established limit for low- fre-

quency vibration ( See below). 

Low-Frequency Vibration Performance: 

This test is performed on a samphw lot of tubes from each 

production run under the following conditions: Heater volts 

= 6.3, plate- supply volts = 250, grid-No.2 volts = 200, grid-
No.1 voltage varied to give aplate currentof 10 milliamperes, 

plate load resistor ( ohms) = 2000, and vibrating frequency of 

25 cycles per second with a fixed amplitude of 0.040 inch Ito-
tal excursion 0.080 inch). The ras output voltage across the 

plate load resistor es a result of vibration of the tube must 

not exceed 500 millivolts. 

Variable-Frequency Vibration Performance ( I): 

This test is performed on a sample lot of tubes from eacn 

production run. Tubes are vibrated in each of 3 positions 

through frequency range of from 10to 50 cycles per second and 

back to 10 cycles per second. Thetubesare vibrated underthe 

same conditions as specified for Low-Frequency Vibration Per-

formance. Curing the test, the tubes will not show an rms 

output voltage across the plate load ,esistor in excess of 500 

millivolts. At the end of this test, the tubes will not show 

tap or permanent interelectrode shorts or defects that cause 

the tubes to be innperable. 

Variable-Frequency Vibration Performance ( 2): 

This test is performed on a sample lot of tubes from eacn 

production run. Tubes are vibrated in each of 3 positions, 

perpendicular and parallel to major axis of the tube, and 

parallel to longitudinal axisofthe tube, throughthe frequency 

range from 50 to 120 cycles per second at atixed acce'eration 

of 10 g under the same voltage, current and load conditions 

as specified for Lae-Frequency Vibration Performance. During 

this test, thetubes will not showan ras output voltage across 

the plate load res"stor in excess of 500 millivolts. 

e RADIO CORPORATION OF AMERICA 
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.4— 116- '9 MAX - I. 

DIA. 

CAP 
JEDEC No. C1-1 

T12 BULB  

BASE 

±+. 

JEDEC GROUP 1 
No. BB- 150 

3 1t 
MAX. 

1 
I 2—  MAX. —o, 
32 
DIA. 

92CS-962smo 

ALL DIMENSIONS IN INCHES 
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Beam Power Tube 
HIGH POWER SENSITIVITY 

RCA " DARK HEATER" WITH 21- TC 3I-VOLT RANGE 
85 WATTS CW INPUT ( ICAS) 50 WATTS CW INPUT ( ICAS) 

UP TO 60 Mc AT 175 Mc 
CONTROLLED ZERO- BIAS CONTROLLED POYEROUTPUT 

PLATE CURRENT AT REDUCED HEATER VOLTAGE 

For RF Power Amplifier and Oscilla:or Service and as an 
AF Power Amplifier and Modulator in Both Mob' le and 
Fixed Equipmenl. The 6I59B is Unilaterally Inter-
changeabie with Types 6159, 6159A. 

The 61598 is the same as the 61468/8298A except for the 
following items: 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC;   26.5 
Current at heater volts = 26.5   0.3 amp 
Milimum heating trre   60 sec 

Direct Interelectrode Capacitances:' 
Grid No.1 to elate   0.24 max. P r 

a Witt no external shield. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Min. Max. 

1 Direct Interelect.-ode 
Capacitances: 
Grid-No.1 to plate . . . . 1 - 0.24 

Note 1: With PO exter,1 shield. 

SPECIAL PERFORMANCE DATA 

Stationary Equipment Operation: 

Design 
Mtn. Center Max. 

Heater, for Unipotential Cathode: 
Voltage ( AC or DCI'   - 26.5 
Current at 26.5 volts 0  28 - 0.32 amp 

Useful Power Output'   59 - watts 

" It is recommended that the design—center heater vol toge be 76.5 units; 
the heater power supply should not fluctuate more than 101 to insure 
long lire. 

W In a single— tube, s,f—excited oscillator ci rcuit, and with ac Meter 
vo' tage of 26.5 volts. dc plate vol tage of 600 vol ts, Clz 5v-id- 60,2 
voltage of M00 volts, ; rid—No.1 resistor ol 25,000 ± 101 ohms, dc plate 
current of 150 max. ma., dc grid—No.I current of 2.5 to 3 ma., ant 
fr,quency of 15 Mc. 

e) RADIO CORPORATION OF AMERICA DATA 
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Mobile Equipment Operation: 

DesIgn 
N:n. Range Max. 

Heater, for Unipotential Cathode: 
Voltage ( AC or OC)'  — 24 to 29 — volts 
Current at 26.5 volts 0  28 0.32 amp 

Useful Power Output IY   59 — watts 
UsefJ1 Power Output II   See Note Z 

x It is recommended that the heater vol tage operate wi thin the range of 
24 to 29 volts and within excursions 1 rom 21 to 31 vol ts i n battery 
operat ion. See Useful Power Output // and Overvoltage rests. 

Y In a single— tube, sel f— excited osc i 1 1 ator circuit, and with ac heater 
vol tage of 26.5 vol ts, dc pl ate vol tage of 600 val ts, dc grid— No. 2 
vol tageof 200 vol ts, grid—No,1 rosi stor of 24,000 t 106 ohms. dc pl ate 
current of 150 max , ma., dc grid— No. 1 cur rent of 2.5 to 3 ma., and 
frequency of 15 Mc. 

Z with condit ions in note ( y) above, reduce heater vol tage to 21 vol ts. 
Useful power output will be at least 906 of the power output at heater 
voltage of 26.5 vol ts. 

Overvoltage Heater Life Tests: 

Continuous heater life tests are performed periodically on 
sample lots of tubes with 31 volts on the heater, all other 
electrodes " floating". Intermittent heater life 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 life test and after 
48 hours of the intermittent heater life test, the following 
tests are performed: 

With heater voltage of 26.5 volts and ± 100 dcvolts between 
cathode and heater, the heater—cathode leakage current will 
not exceed 150 microamperes. 

With ac or dc heater voltage of 26.5 volts, grid—No.1 volts 
= —200 and cathode, grid No.2, and grounded, theminimum 
grid—No.1 leakage resistance will be 10 megohms. 

With ac ordc heater voltage of 26.5 volts, platevolts = —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. le 
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Beam Power Tube 
HIGH POWER SENSITIVITY 

90 WATTS CW INPUT ( ICAS) UP TO 60 Mc 
60 WAT'S CW INPUT 4ICAS) AT 175 Mc 

For Use Under Severe Shock and Vibration 

The 6150117357 ts tke same as the 
following :terns: • Heater, for Unipotential Cathode: 

Voltage ( AC cr 0C)  26.5 ± 10% volts 
Current at heater volts - 26  5   0.3 amp 

6146W/7210 exceOt for the 

CHARACTERISTICS RANGE VALUES 

Note Mtn. Max. e Heater Current  1 0.280 0.320 amp 

Note 1: With 26.'; volts ac on heater. 

• 

• 

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

DATA 
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• 
DC Grid Current ( Approx.): 

Synchronizing Level   0.030 amo 
Pedestal Level   0.010 amp 

Driver Power Output ! Aoprox.):4 
Synchronizing Level   756 watts ilk Pedestal Level  45 watts 

utput-Circuit EfficIency ( Approx.) 65 pef cent 
Useful Power Output ; Approx.): 

Synchronizing Level   230 watts 
Pedestal Level  135" watts 

6161 

UHF POWER TRIODE 

'BIAS-MODULATED RF POWER AMPLIFIER--Class C Television Service 

Ill Synchrong - level conditions Per tube mess othenoide specified 

Maximum CCS . Ratings, Absolute Values: 

DC PLATE voLTArE   1600 max. volts 
DC GRID VOLTAGE ( White level)   -300 max. volts 
DC PLATE CURRENT  0.350 max. amq 
DC GRID CURRENT   0.100 max. amp 
PLATE INPUT   560 max. watts 
PLATE DISSIPATION   250 max. watts 

Typical Operation in Cathode-Drive Circuit at 600 Mc: 

Bandw:dthé of 6 Mc 

DC Plate-to-Grid Voltage   1600 volts 
OC Cathode-to-Grid Voltage: 
Synchronizing Level   100 volts 
Pedestal Level   150 volts 
White Level   230 volts 

Peak RF Cathode-to-Grid Voltage   130 volts 
DC Plate Current: 
Synchronizing Level   0.350 amp 
Pedestal Level  0.250 amo 

DC Grid Current ( Aoprox.): 
Synchronizing Level   0.040 amo 
Pedestal Level  0.013 affo 

Driver Power Output ( Aoprox.):4 
Synchronizing Level   650 watts 

Output-Circuit Efficiency ( Approx.) • 89 per cent 
Useful Power Output ( Approx.): 

Synchronizing Level   325" watts 
Pedestal Level  195" watts 

Typical Operation in Cathode- Drive Circuit at 900 Mc: 

Banduidth é ci 6 Mc 

DC Plate-to-Grid Voltage  1600 volts 

. This ealJe includes 20 watts of circuit loss and 36 watts added to 
plate input. 

•, é, 4, ee, e: see neo • page. 

JULY 1. 1952 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORAY40m OF AMERICA, MARI MK NEW JERSEY 



6161 

UHF POWER TRIODE 

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.):4 

Synchronizing Level   75. watts 
Output-Circuit Efficiency ( Approx.) es per cent 
Useful Power Output ( Approx.): 

Synchronizing Level   230" watts 
Pedestal Level  135" watts 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 

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

Maximum CCSe Ratings, Absolute Values: 

DC PLATE VOLTAGE  1300 max. volte 
DC GRID VOLTAGE   -300 max. volts 
DC PLATE CURRENT  0.210 max. amp 
DC GRID CURRENT   0.075 max. amp 
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 

From (rid resistor of   2150 ohms 
Peak RF Cathode-to-Grid Voltage   200 volts 
DC Plate Current  0.210 ame 
DC Grid Current ( Approx.)   0.070 ame 
Driver Power Output ( Approx.)4.•   70' . watts 
Output-Circuit Efficiency ( Approx.) • 80 per cent 
Useful Power Output ( Approx.)   180" watt: 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

DC Plate-to-Grid Voltage  1400 volts 
DC Cathode-to-Grid Voltage   150 volts 

From grid resistor of   2150 ohm: 
Peak RF Cathode-to-Grid Voltage   200 volt! 

O Computed between half—power points and based on tube output capaci-
tance only. 

0 Th's value includes 28 watts of circuit loss and x0 watts added te 
plate input. 

.. This value includes 18 watts of circuit loss and ut watts added Si 
plate input. 

to...».10, See next pace. 

JULY 1. 1952 TENTATIVE DATA 2 
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61(51 

UHF POWER TRIODE 

DC Plate Curren* 0  210 amp 
DC Grid Current ( Aporox  J 0  070 amp 
Driver Power Output ( Approx.)4e  754 watt: 
Output-Circuit Effi:iency ( Approx  )   60 ser cent 
Useful Power Output ( Approx  )   120" watt; 

RF POWER AMPLIFIER & OSC.--Class C Telegrapne 
and 

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum CCS. Ratings, Absolute Values 

DC PLATE VOLTAGE   1600 max. volts 

DC GRID VOLTAGE  -300 max. volt 
DC PLATE CURRENT   0.250 max. amo 
DC GRID CURRENT 0  075 max. ame 
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 volt-
DC Cathode-to-Grid Voltage: 

From fixed supPly of   150 volts 
From grid reststcr of   3000 ohms 
from cathode resistor of   500 ohms 

Peak RF Cathode-to-Grid Voltage   200 volts 
DC Plate Current 0  250 amp 
DC Grid Current ( Approx  ) 0  050 .3010 

Driver Power Output ( Approx.) 4   75à watts 
Output-Circuit Efficiency ( Approx  )   82 Der sert 
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 suPPIv of   150 volts 
From grid restst,r of  15000 ohms 
From cathode resistor of   575 ohms 

a This value includes 23 watts, 
plate input. 

Key—down cond.tions per tube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio— 
freatiency envelope does not exceed 115% of the carrier ci.nditions. 

This value includes 18 watts of circuit loss and 45 watts added : o 
plate input. 

In cathode—drive, plate—modulated class C rf power amplifier service, 
the 6161 can be modulated 1006 if the rf uriner stage is also modulate 
1001 simultaneously. Care should be taken to insure that tse driver 
modulation and amplifier—modulation voltages are exactly in phase. 

o 

of circuit loss and 40 watts added to 

11,4,e0: See newt page. 
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UHF POWER TRIODE • 
Peak RF Cathode-to-Grid Voltage  200 volts 

0  250 amp 
DC Grid Current ( Approx . ) ...... .. . . 0.010 amp 
Driver Power Output ( Approx.).   80t watts 
Output-Circuit Efficiency ( Approx  )   60 per cent 
Useful Power Output ( Approx  )   180" watts 

DC Plate Current 

FREQUENCY MULTIPLIER—Class C 

Maximum CCS * Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 
OC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT 0  250 max. amo 
DC GRID CURRENT 0  075 max. ant 
PLATE INPUT  400 max. watts 
PLATE DISSIPATION   250 max. watts 

Typical Operation in Cathode—Drive Circuit: 

Doubler to Doubler to 
boo Mc goo Mc 

DC Plate-to-Grid Voltage . . 1760 1675 volts 
DC Cathode-to-Grid Vol tage: 
From fixed suOPIY of • • • 260 175 volts 
From grid resistor of. . . 5200 8300 ohms 
From cathode resistor of . 860 645 ohms 

PeeRFCathode-to-Grid Voltage   300 300 volts 
DC Plate Current   0.250 0.250 amp 
DC Grid Current ( Approx.).   0.050 0.021 snip 
Driver Power Output 

(Approx.)4  125 100 watts 
Output-circuit Ef— 

fiemcy ( Approx  )   90 80 per cent 
Useful Power Output 

(Approx  )   180" 140" watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 3.05 3.75 amp 
Amplification Factor . . .   1,2 20 34 

e Continuous Commerical service  

4 The driver stage is required to supply tube losses, rf circuit losses. 
and rf power added to plate input. The driver stage should be designec 
to provide an excess of power above the indicated value to take care 
of variations in line voltage, in components, in initial tube charac-
teristics, and in tube characteristics during life. 

se This value of useful power isineasured at load of output circuit havinte  
indicated efficiency. 

f Pis valueincludes 23 watts of circuit loss and ax watts added t 
plate mOot. i 

• 
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UHF POWER TRIODE 

Note Mtn. Nan. 

Grid—Plate Capacitance . . . — 5.5 6.5 up.f 
Grid—Cathode Capacitance . . — 9.6 12.4 gmf 
Plate—Cathode Capacitance. . 3 — 0.32 Auf 
Plate Voltage   1.4 550 810 volts 
"late Voltage   1,5 750 1150 volts 
grid Voltage   1.6 — —165 volts 
Peak Cathode Current . 1,7 3.2 — amp 
Useful Power Oatput  1,8 225 — watts 

Note 1: With 6.3 volts ac on heater. 
Note 2: With dc 5rid voltkge of —15 vofts, and dc plate voltage adjusted 

to give dc plate current of 250 ma. 

pote 3: t:g i:eerna: shield, as described under (4) connected t:, grid 

Note 6: With dc grid voltkge of —10 volts, and dc plate voltage ad¡usted 
to give dc plate current of 250 ma. 

Note 5: With dc arid voltage of —20 volts, and dc plate voltage ad-
justed to- give dc plate current of 250 ma. 

Note 6: loitgh ive filat lavt carrentolageo 1M A olts, and dc grid voltage adjusted 

Note 7: Designers should limit the maximum useable cathode current ( plate 
current ved grid current) to this value under any condition of 
operation. 

Note 8: In a self—excited oscillator circuit and with dc plate voltage of 
1600 volts, dc plzte current of 250 ma., dc grid current of 50 to 
75 ma., grid resibtor of 2000 ± 108 ohms, and frequency of 15 Mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

Freoueocy 900 1200 1400 1650 2006 Mc 

MAX. PERMISSIBLE PERCENTAGE 
OF MAX. RATED PLATE VOLTAGE 
AND P_ATE INPUT: 

10 Class 8 Television Class C Television, 

J00 80 71 62.5 62.5 % 

Grid—Modulated 

Class C Telephony, 
Plate—Modulated 

100 

100 

80 

80 

71 

71 

62.5 

62.5 

62.5 

62.5 

% 

% 

Class C Telegraphy 100 80 71 62.5 6-2.5 % 

1p 'Class C FM Telephony IGO 80 71 62.5 e2.5 % 

I, 
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UHF POWER TRIODE 

AIR-COOLED 
RADIATOR 

1.740 MIN 
DIA 

PLATE RING 

1/2 .'1 %4' D I 

I 

1/4 .! t/3; 

PLATE 
CONTACT SURFACE C. 

(NOTE I) 

GRID 
TERMINAL 
(NOTE I) 

SEE NOTE 3 

1  
1.388" 

DIA 

CATHODE AND 
HEATER TERMINAL 

(NOTE I) 

HEATER TERMINAL I Vi; MAX D 

( NOTE 2) 02CM - 7704 

• 

3 5/1; 

3/3; • 

2 / 
'/,6 MIN. e„ 

± /I6 

MAX 

NOTE 
3 

3 4 

/32 

—.059"+.002"-.006' DIA. 

SEE NOTE 2 

— .370' MIN 
A. 

NOTE I: 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 G I. THE FOUR 

CYLINDRICAL HOLES H I, H2 , H3 , AND H4 HAVE AXES CO-

INCIDENT WITHIN 0.0005", LENGTHS DETERMINED FROM THE OUT-

LINE DRAWING , AND SUCCESSIVELY SMALLER DIAMETERS AS 

SHOWN IN THE SKETCH . 

THE PLATE RING WILL BE ENTIRELY ENGAGED BY HOLE HI, AND 

THE -CONTACT SURFACE OF THE PLATE RING WILL SEAT ON THE 

SHOULDER BETWEEN HOLES HI AND H2 . THE PLANE SURFACE OF 

THIS SHOULDER IS 90 0 t 2' TO THE AXES OF THE HOLES . 

SEATING IS DETERMINED BY FAILURE OF A 0.005" THICKNESS 

GAUGE , 1/8" WIDE , TO ENTER MORE THAN 1/16" BETWEEN THE 

SHOULDER 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 H4 TO A 

DEPTH OF AT LEAST 1/4". 

JULY 1, 1952 CE-7704A 
TUBE DEPARTMENT 
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UHF POWER TRIODE 

NOTE 2: CONCENTRICITY OF THE HEATER TERMINAL WITH PE-

SPECT TO THE CATHODE TERMINAL IS DETERMINED BY A GAUGE 

AS SHOWN IN SKETCM G2. THE CYLINDRICAL HOLE H5 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 5/8". 

NOTE 3: MAS' BE ROUNDED OR BEVELED NOT TO EXCEED 1/115 . . 

Sketch SI 

Sketch 82 

H 5 

.375"1. 001" 
-.000' , 

' 

L5600'3.0005' 

I.3950"i.0005' 

.3850"i 0005' 

He 

.0800"i .0005" 

.2000t.0005" 

 /- 1 
.436-+.001: 

-.000 

,1 . 750' MIN 
DIA 92CM - 7705 

JULY 1, 1952 CE-77048-7705 
WIEDEMARTMENT  
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UHF POWER TRIODE 

Mounting Arrangement for Use with 
Coaxial-Line or Cavity Circuits. 

PL ATE 
RING 

; 

AIR - COOLED 
RADIATOR 

I. 600" M IN. 

REMOVABLE 
CLAMP C 

A 

I.— 1.560" MIN. 

• 
PLATE CONTACT 

SURFACE 

92C5- 6833R1 

JULY 1, 1952 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. NARÉISON, NEW JERSEY 

CE-6833R1 
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 AVERAGE CHARACTERISTICS 
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z.1 Ef .  6.3 VOLTS 

• PLATE d CATHODE VOLTAGES 
ARE REFERRED TO GRID 
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Beam Power Tube 

FORCED-AIR COOLED COAXIAL-ELECTRODE S-RUCTURE 
THORIATED-TUNGSTEM FILAMENT INTEGRAL RADIATOR 
10-KW PLATE DISSIPATION IN CW OR TV SERVICE UP TO 220 Mc 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Voltage (AC or DCi b   5 ± 5% volts 
Current at 5 volts  181 amp 
Minimum heating time  15 sec 
Cold resistance 0  0038 ohm 

M.1 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.1 to plateb   0.6 max. goif 

Grid No.1 to filament   42 Pee-
Plate to filamentb  0.08 max. µµf 
Grid No.1 to grid No  2   60 
Grid No.2 to plate  24 iALL. 

Mechanical: 

Operating Position  Vertical, filament end up or down 
Maximum Overall Length  11.63" 
Maximum Diameter  6.38" 

15 lbs Weight ( App-ox  
Radiator  Integral part of tube 
Terminal Connections ( See Dimensional Outline): 

G1-Grid Yo.1 
G2-Grid No.2 

P- Plate 
F - Fi lament 

Air Flow: 

Through radiator—The specified flow of Incoming air at d 

temperatJre of 45 0 C for various plate dissipations, au 

indicated in the tabulation below, should be delivered by 

a blower through the radiator before and dur'ng the 

application of any voltages. The air should enter the 

radiator at its plate—terminal end ( See Dtmenstonai 

OutItnel. Filament 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. ofwate^ 

Ind' cates a change. 

••••• 
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To grid—No.2 term:nal   50 min. cfm 
To grid—No. 1 terminal 

50 min. cfm 
Incoming—Air Temperature  45 max. °C e and fliament termtnals  

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.1, grid 
No.2, and plate   180 max. °C e 

RF POWER AMPLIFIER-- Class B Television Service 

Synchroniztng—level condttionsper 
tube unless otherwise sPectfted 

(Voltages are referred to cathode unless otherwise specified) 

Maximum CCSc Ratings, Absolute—Maximum Values: 

54 to 216 Mc 

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 

....Typical Operation in Grid-Drive Circuit at 216 Mc: 

Bandwidth e of8.5 Mc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 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) 0.207 amp 
DC Grid-No.1 Current ( Approx.): 

Synchronizing level 0  175 amp 
Pedestal level 0  085 amp 

Driver Power Output (Approx.):f 
Synchronizing level   800g 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: 

Bandwidth ° of 8.5 Mc 

DC Plate-to-Grid-No.1 Voltage   5885 volts 
DC Grid-No.2-to-Grid-No.1 Voltage . . .   885 volts 

lndl cates a change. 

• 
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DC Cathode-to-Grid-No.1 Voltage   85 volts 
Peak RF Cathode-to-Grid-No.1 Voltage: 
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.1 Currert ( Approx.): 
Synchronizing level 0  202 amp 
Pedestal level   0.11 amp 

Driver Power Output ( Approx.):' 
Synchronizing level   1300J 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 conditions per 
tube unless otherwise sbecified 

Maximum CCSc Ratings, Absolute-Maximum Values: 

54 to 216 Mc 

DC PLATE VOLTAGE. . . . . .  6000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . .  2000 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE 

(White level)   -1000 max. volts 
DC PLATE CURRENT  4 max. amo 
PLATE INPUT   22000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 
GRID-No.1 DISSIPATION   300 max. watts 

Typical Operation in Grid-Drive Circuit at 216 Mc: 

Bandwidth ° of8.5 Mc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 Voltage: 
Synchronizing level   -130 volts 
Pedestal level  -195 volts 
White level   -350 volts 

Peak RF Grid-No.1 Voltage   375 volts 
DC Plate Currert: 
Synchronizing level   3.45 amp 
Pedestal level   2.42 sono 

DC Grid-No.2 Current ( Pedestal level) 0.148 amp 
CC Grid-No.1 Currert (Approx.): 
Synchronizing level 0  175 amp 
Pedestal level 0  095 amp 

Indi cates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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BandwIdth e 018.5 Mc 

Qriver Power Output ( Approx.):f 
Synchronizing level   800g watts e 
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 

Maximum CeSc Ratings, Absolute-Maximum Values: 

up to oo Mc 

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.1 

(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 IandAD2 "Single-Tone" Operation at 6ONC:k 

Class 
AB, 

Class 
AB2 

DC Plate Voltage  6900 6500 volts 
DC Grid-No.2 Voltage  1200 1200 volts 
DC Grid-No.1 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.-Signal DC Plate Current  0.675 2.75 amp 
Max.-Signal DC Grid-No.2 Current  0.035 0.26 amp 
Max.-Signal DC Grid-No.1 Current  0 0.08 amp 
Max.-Signal Peak RF Grid-No.1 Voltage .   125 305 volts 
Max.-Signal Driving Power ( Approx.) . .   0 25 watts 
Max.-Signal Power Output ( Approx  )   2920 10600 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amaximum modulation factorof 1 

Maximum CeSc Ratings, Absolute-Maximum Values:" 

DC PLATE VOLTAGE  5000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . .   2000 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . .   -1000 max. volts 
DC PLATE CURRENT  2 max. amp 
DC GRID-No.1 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: 

up to 6o. NG 

DC Plate Voltage  4700 volts 
DC Grid-No.2 Voltage ( Modulated 100%)".   800 volts 
DC Grid-No.1 Voltage'   -28C volts 
Peak RF Grid-No.1 Voltage   485 volts 
DC Plate Current  1.56 amo 
DC Grid-No.2 Current  0.217 amp 
DC Grid-No.1 Currert (Approx  )   0.15 arm) 
Driver Power Output ( Approx.)f  180" watts 
Useful Power Output (Approx.)   5500 watts 

RF POWER AMPLIFIER & OSCILLATOR-- Class C Telegraphyt 
and 

RF POWER AMPLIFIER-- Class C FM Telephony 

Maximum CeSc Ratings, Absolute-Naximum Values:" 

DC PLATE VOLTAGE  6900 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.1 VOLTAGE  -1000 max. volts 
DC PLATE CURRENT  2.75 max. amp 
DC GRID-No.1 CURRENT  0.6 wax. amp 
PLATE INPUT   18000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical Operation in Grid-Drive Circuit: 

up to 6o Mc At 216 Arc 

DC Plate Voltage  6400 5800 5800 volts 
DC Grid-No.2 Voltage" . . .   1200 1200 1200 volts 
DC Grid-No.1 Voltage" . . .   -310 -130 -175 volts 
Peak RF Grid-No.1 Voltage .   560 230 370 volts 
DC Plate Current  2.75 1.8 2.6 amp 
DC Grid-No.2 Curreut  0.3 0.1 0.267 amp 
DC Grid-No.1 Current ( Approx.)  0.14 0.05 0.11 amp 
Driver Power Output (Approx.(  75 300" 750" watts 
Useful Power Output (Approx.)   11600 6000 9000 watts 

e Full rated filament voltage can be applied safely to the cold filament. 
It Is not necessary to provide means for limiting the filament starting 
current. 

With enterrai, flat, metal shield 12 square having center hole 4-5/16' 
diameter. Shield is located in plane of the grid—No.2 terminal. 
perpendicular to the tube axis, and is connected to grid No.2. 

c Continuous Commercial Service. 

d For operation on VHF television channels 2 through 6. DC plate voltage 
may be increased to 6400 max. volts and plate input may be increased 
to 24000 maximum watts provided all other ratings are net. 

e computed between half— power points and based on tube output capaci— 
tance only. 

The driver stage in required to supply tube losses and rf circuit 
losses. The driver stage should be designed to provide an excess o, 
power above the indicated value to take care of variations in line 
voltage, ir components, in Initial tube characteristics, and in tube 
characteristics during life. 

0 This value Includes 700 watts of rf circuit loss at 216 Mc. 

..Indicates a change. 
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h The driver stage is required to supply tube losses. rf circuit losses, 
and rf power added to plate circuit. The driver stage should be 
designed as indicated under (f). 

This value Includes )00 watts of rf circuit loss at 216 Mc, and 900 
watts added to plate circuit. 

.Single— Tone Modulation. opera ion refers to that class of amplifier 
se- vice in which the grid—No.1 input consists of a monofrequency rf 
signal having constant amplitude. This signal is produced in a single— 
sideband suppressed— carrier system when a single audio frequency of 
constant amplitude is applied to the input of the system. 

▪ Ad,usted to give indicated zero—signal plate current. 

n These ratings hold for operation up to 60 Mc; for ratings at higher 
frequencies, see Maximum Ratings vs Operating frequency table. 

P Obtained preferably from a separate source. 

r Obtained preferably from a combination of 165—ohm grid—No.1 resistor 
and — 170—volt fixed bias. 

e This value Includes 50 watts of rf circuit loss at 30 Mc. 

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

• Obtained preferably from a separate source, or from the plate— supply 
voltage with a voltage divider, or through e serles resistor. A series 
grid—No.2 resistor should not be used If the 6166 or a preceding stage 
is keyed. In this case, the regulation of the source should be sufficient 
to prevent the grid—No.2 voltage from rising above 2000 volts under 
key—up conditions; and additional fixed grid—No.1 bias must be provided 
to limit the plate current. 

V Obtained from fixed supply, by grid—No.1 resistor, by cathode resistor, 
or by combination methods. 

W This value includes 270 watts of rf circuit loss. 

• This value includes 675 watts of rf circuit loss. 

..... CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Filament Current  1 172 190 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.6 pef 
Grid No.1 to filament   3 39 47 puf 
Grid No.1 to grid No  2   3 52 64 pef 
Grid No.2 to plate  3 21.2 25.8 mef 
Plate to filament   2 - 0.08 pef 

DC Grid-No.1 Voltage  1,4 - -225 volts 
Peak Grid-No.1 Current ..... . 1,5 - 1.5 amp 
Peak Grid-No.1 Voltage  1,5 - 315 volts 

Note 1: with 5 volts ac or dc on filament. 

Note 2: With external, flat, metal shield 12 square having center hole 
4-5/15. diameter. Shield is located in plane of the grid—No.2 
terminal, perpendicular to the tube axis. and is connected to 
grid No.2. All other electrodes are grounded. 

Note 3: Without shield and all other electrodes grounded. 

Note A: With dc plate voltage of 6000 volts, dc grid—No.2 voltage of 
1200 volts, and dc plate current of 20 ma. 

Note 5: With dc plate voltage of 1500 volts, dc grid—No.2 voltage of 
1200 volts, and instantaneous grid—No.1 voltage adjusted to 
give peak plate current of 11 amp. 

...indicates a change. 
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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 Siegle-Sideband 
Suppressed-Carrier Service 

Class B Television Service 

Class C Television Service 

Class C Telephowy, 

Plate-Mbdulated 

Class C Telegraphy and 

FM Telephony 

lo0 90 

Full Ratings--54 to 216 Mc 

Full Ratings--54 to 216 Mc 

100 I 90 

100 I 90 

HANDLE 

AIR-COOLED 
RADIATOR 

6.3et .02" 

PLATE RING 

PLATE 
CONTACT 5 
SURFACE MAX. 

GRID-N*2 
TERMINAL 
CONTACT 

SURFACE 4t..024206".. 

GRID- N*I 
TERMINAL 
CONTACT 
SURFACE 

6.0i.1 " 

.3.36" MAX. --*" 

1.16.5"MAX. 

FILAMENT 
TERMINALS 

2.024' 

1.71"± .04"—*-I 

41 " 11.63" 
MAX. MAX. 

.5o"t.o3" 

t 
zno"±xe 

t  Ijó" 

1.74 i—.25 "MIN. 

— .81 " 

92CM-77I6R2 

Ind1 cab- s a change. 
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WITH THE CYLINDRICAL SURFACES OF THE GRID—No.2 TERMINAL, 

GRID—No.ITERMINALANDTHE FILAMENT TERMINALSCLEAN, SMOOTH, 

AND FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH G,. THE FIVE CYLINDRICAL HOLES H,, H2 , H,, H5 , AND 

14, HAVE AXES THAT ARE COINCIDENT WITHIN 0.000 AND HAVE 
SUCCESSIVELY SMALLER DIAMETERS AS SHOWN. THE CENTER HOLES 

14, AND H, ARE LOCATED ON A DIAMETER WITHIN t 0.001« AND 

THEIR AXES ARE PARALLEL TO THE AXES OF H,, H2 , H,, 
AND H, WITHIN 00 t 2'. 

THE PLATE RING WILL BE ENTIRELY ENGAGED BY HOLE H, AND 

WILL SEAT ON THE SHOULDER BETWEEN H, AND H2 . THE PLANE 

SURFACE OF THIS SHOULDER IS AT RIGHT ANGLES TO THE AXES 

OF THE HOLES WITHIN 00 t 2'. SEATING IS DETERMINED BY 

FAILURE OF A 0.020" THICKNESS GAUGE TO ENTER MORE THAN 

I/16" BETWEEN SHOULDER SURFACE AND PLATE RING. SLOTS ARE 
PROVIDED TO PERMIT THIS MEASUREMENT. 

SKETCH G, 

ebo"-.oeo" 
HI ----- 

t6:0402r_ ----- _ 90.! —.562"t.001" 

"J  

112 
6.050 

k.001 f 3.453 

H3 ,, 
5.250 

114 ,, 7.000" 
4.280 MIN. 

t.001 5.656" 
t 001" 

• 

• 
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COOLING REQUIREMENTS 
Ef. 5 VOLTS AC 
MAXIMUM RADIATOR TEMPERATURE=1130. C 

CURVE 

A 

D 

E 

o 

La 
cc 160 

CC 

140 

120 
o 

O 
tiz 100 

5.2 BO 

U) 

IA, 60 

/— 

CC 

40 

cc 
20 

cc 

PRESSURE DROP— 

INCHES OF WATER  

1.3 

.8 
2.4 

3 

3.7 

4.5 

CURVES TAKEN ACCORD— 

ING TO NAFM * STAND — 

ARDS — BULLETIN N9-103 

* NATIONAL ASSOCIATION OF 

FAN NIFGS., GENERAL MOTORS 

BLDG., DETROIT, MICH. 

  MAX MUM ALLOWABLE 
  TEMPERATURE R SE W TH 
 INCOM NO—AIR TEMPERATURE 

OF ae c 

1111111 I 

0 2 4 6 8 10 

PLATE DISSIPATION—KILOWATTS 

2 

D 

L !I  
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AVERAGE PLATE CHARACTERISTICS 
-Eq 5 VOLTS •e. 

GRID -Nt 2 VOLTS =800 

N 0 CO st 
PL ATE AMPERES 

ce O 
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AVERAGE CHARACTERISTICS 

Er = 5 VOLTS AC 
GRID—N22 VOLTS=800 

H1111111  
5 

G
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6984 
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4- 200 
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2 
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PLATE VOLTS 
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92 CS-7743R1 

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

E,ATA 6 

5-61 



6166 

AVERAGE 
CONSTANT-CURRENT CHARACTERISTICS 

o o 

GRID—N2 I VOLTS 

8 o o 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 

• 

• 

• 

E.F= 5 VOLTS AC 
GRID-N8 2 VOLTS= 800 
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AVERAGE PLATE CHARACTERISTICS me 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE 
CONSTANT-CURRENT CHARACTERIST CS 

Ef= 5 VOLTS AC 
GRID—Nt 2 VOLTS 200 
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AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Service 
E f = 5 VOLTS AC 

GRID-F/82 - TO - GRID-N*1 VOLTS = 890 
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AVERAGE CHARACTERISTICS 

Cathode-Drive Service 
Ef = 5 VOLTS AC 
GRID-N22-TO-GRID-N21 VOLTS= 890 • 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
Cathode-Drive Service 

er: 

fl 

1  

Eç S VOLTS AC 
GRID-P.192-TO- GRID-N' VOLTS= 590 

8 
GATHOOE2TO - GRID -NI11 VOLTS 92CM -7751 R2 

• 

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 
I2-KW PLATE DISSIPATION IN CW OR rV SERVICE UP TO 220 Mc 

Electrical: 

Filament, Muitistrand Thoriated Tungsten: 
Voltage ( AC or DC)'   5 ± 5% volts 
Current at heater volts - 5   168 amp._ 
Minimum heating time  15 sec 
Cold resistance 0  0038 ohm 

Mu Factor, Grid Na.2 to Grid No.1 
for plate volts = 2000, grid-No.2 
volts = 1000, and plate amperes= 2 10 

Direct Interelectrode Capacitances: 
Grid No.1 to plate.   0.6 mas. of 
Grid No.1 to filament   42 of 
Plate to filament .  0.08 max. Pf 

Grid No.1 to grid No  2   65 pf.. 
Grid Na.2 to plate  22 pf.. 

Mechanical: 

Operating Position  Vertical, filament end up or down 
Maximum Overall Length  11.50" 
Maximum Diameter  6.38" 
Weight IAPPrax  )  15 lbs 
Radiator  Integral part of tube 
Terminal Diagram ¡ See Dimensional Onstine): 

Gi - Grid No.1 
G2 -Grid No.2 

Thermal: 
Air Flow: 

Through radtator--The specified flow of incoming air at a 
temperature of 45° C for variou; plate dissipations, as 

indicated in the tabulation below, should be delivered by 

a blower through the radiator before and during the 

application of any voltages. The air should erter the 

radiator at its plate-terminal end ( See Dimensional 
Outline). Filament power, plate power, grid-No.2 power, 

and a:r f ow may be removed simultaneously. 

Percertageofmaximum-rated 

plate dissipation for each 

class of service  100 83 67 50 

Minimum air flow  550 350 230 175 cfm 

Static pressure   6.6 3 1.6 1 ln. of water 

.—Indica:es a chang, 

P - Plate 
F - Fi lament 

RADIO CORPORATION OF AMERICA 
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To grid-No.2 terminal   
To grid-No.o terminal 
and filament terminals  

Incoming-Air Temperature  
Radiator Temperature ( Measured on the 

core at end away from incoming air) . . . 
Terminal Temperature: 

Filament, grid No.1, grid 
No.2, and plate   

50 min. cfm 

50 min. cfm 
50 max. oc 

180 max. oc 

180 max. °C 

RF POWER AMPLIFIER -- Class B Television Service 

Synchronizing- level conditions per 
tube unless otherwise specified 

(Voltages are referred to cathode unless otherwise specified) 

Maximum CCS* Ratings, Absolute-Maximum Values: 

Up to 220 Mc 

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.1 DISSIPATION   300 max. watts 

Typical Operation in Grid-Drive Circuit at 216 Mc: 

Bandwidth, of 8.5 Mc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 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) 0.207 amp 
DC Grid-No.1 Current ( Approx.): 

Synchronizing level 0  175 amp 
Pedestal level 0  085 amp 

Driver Power Output ( Approx.): 
Synchronizing level   8004 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: 

Bandwtdthi of 8.5 Mc 

DC Plate-to-Grid-No.1 Voltage   6400 volts 
DC Grid-No.2-to-Grid-No.1 Voltage . . .   800 volts 
DC Cathode-to-Grid-No.1 Voltage   90 volts 

e 

• 

• 

• 

• 

• 
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Peak RF Cathode-to-Grid-No.1 Voltage: 
Synchronizing level   360 volts 
Pedestal ' evel  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.1 Current ( Approx.): 

Synchronizing level   0.24 amp 
Pedestal level   0.16 amp 

Driver Powe- Output ) Approx.): 
Synchronizing level   1500. watts 
Pedestal level   850 wattf 

Useful Power Output ( Approx.): 
Synchronizing level   14000 watts 
Pedestal level   7900 watts 

GRID-MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Synchronizing- Level condtttons per 
tube unless otherwise specified 

Maximum CCS* Ratings, Absolute-Nastnum Values: 

Up to 220 Nc 

DC PLATE VOLTAGE  7500 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.1 VOLTAGE (White Level). . . -1000 max. volts 
DC PLATE CURRENT  4 max. amo 
PLATE INPUT   24000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPAT'ON   12000 max. watts 
GRID-No.1 DISSIPAT ON   300 max. watts 

Typical Operation in Grid-Drive Circuit at 216 Mc: 

Bandwidth. of 8.5 Mc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 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 

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 

Driver Power Output ( Approx.): 4 
Synchronizing level   woe watts 
Pedestal level   425 watts 

RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N. I 0-60 
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Bandwidthe 018.5 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 220 tic 

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.1 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 Clàss A82 " Single-Tone" Operation at 60 Mc:# 

DC Plate Voltage  7000 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 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. -Signa DC Plate Current  2.750 amp 
Max. -Signa DC Grid-No.2 Current 0  26 amp 
Max. -Signa DC Grid-No.1 Current  0.080 amp 
Max. -Signa Peak RF Grid-No.1 Voltage   305 volts 
Max. -Signa Driving Power ( Approx.)   25 watts 
Max. -Signa Power Output ( Approx  )   12000 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amaximum modulation facture 

Maximum CCS* Ratings, Absolute-Maximum Values: 

Up to 220 NC 

DC PLATE VOLTAGE  5500 max. volts 
DC GRIDk-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.1 VOLTAGE  -1000 max. volts 
DC PLATE CURRENT  2 max. amp 
DC GRID-No.1 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 60 Mc 

DC Plate Voltage  4800 volts • 
DC Grid-No.2 Voltage ( Modulated 100%).. .   800 volts 
DC Grid-No.1 VoltageT   -300 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Peak RF Grid-No.1 Voltage   550 volts 
DC Plate Current  1.0 amp 
DC Grid-Nc.2 Current  0.16 amp 
DC Grid-No.1 Current ( Approx  )   0.18.. amp 
Driver Power Output ( Approxii  1254- 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 Values: 

up to 220 Mc 
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.1 CURRENT  0.6 flax, amp 
PLATE INPUT   20000 flax, watts 
GRID-No.2 INPUT   400 nax. watts 
PLATE DISSIPATION   12000 max. watts 

Typical Operation in Grid-Drive Circuit: 

At 6o Mc At 226 Mc 

DC Plate Voltage  6600 7000 volts 
DC Grid-No.2 Voltage°   1200 1200 volts 
DC Grid-No.1 Voltage°   -310 -310 volts 
Peak RF Grid-No.1 Voltage . . 560 560 volts 
DC Plate Current  2.75 2.75 amp 
DC Grid-Nc.2 Current  0.3 0.3 amp 
DC Grid-No.1 Current ( Approx.). 0.14 0.14 amp 
Driver Power Output ( Approx.* 95ç2 '50" wa tt s 
Useful Power Output ( ApProx.) . 12000 10000 watts 

Full rated filament voltage can be applied safely to the . olo filamert. 
It is not necessary to provide means for 1 miting the filament starting 
current. 

With ehternil flat metal shield 12' square having cente .- hole 4-5/26' 
diameter. Shield is located in plane of the grid-N..2 terminal, 
perpendicular to the tube axis, and is connected to grid 

Contint.ous Commercial Service. 

Computrd between half- power points and based on tube output capaci-
tance only. 

The dr.ver stage is required to supply tube losses asd -f-circuit 
losses. The driver stage should be designed to provide an excess of 
Power above the indicated value to take care of variations in line-
voltages. lo components, in initial tube characteristic., and in tube 
characteristics during life. 

This value ncludes 700 watts of rf-circuit loss at 216 Mc. 

The drTver stage is required to supply tube losses, rf-c rcuit losses. 
and rf pow., added to plate circ4it. The driver stage should te 
designed as indicated In footnote ( 6). 

This value includes 470 watts of ri -circuit loss at 216 Mc and 100 
watts added to plate circuit. 

i'vSh operation 
°inn ertoconsi ststitn istioonfo I amplifiery srefry2F;n,l;' 

having con,tant amplitude. This signal is produced in a single-
sideband suppressed-carrier system whrn a single audio frequency of 
constan t amplitude is applied to the input of the system. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Adjusted to give indicated zero-signal plate current. 

Obtained preferably from a separate source. 

Obtained preferably from a combination of 365-ohm grid-No.1 resistor 
and -170-volt fixed bias. 

This value includes 25 watts of rf -circuit loss. 

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

Obtained preferably from a separate source, or from the plate supply 
voltage with a voltage divider, or through a series resistor. A 
series grid-No.2 resistor should not be used if the 61660/7007 or a 
preceding stage is keyed. In this case, the regulation of the source 
should be sufficient to prevent the grid-No.2 voltage from rising 
above 2000 volts under key-up conditions; and additional fixed grid - 
No.1 bias must be provided to limit the plate current. 

Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, 
or Dy combination methods. 

This value includes 20 watts of rf -circuit loss. 

This value includes 675 watts of rf-circuit loss. 

CHARACTERISTICS RANGE VALUES 

Note Nan. Max. 

-8-Filament Current  1 165 183 amp 
Direct Interelectrode Capacitances: 

Grid No.1 to plate  2 0.6 pf 
Grid No.1 to filament   3 39 47 pf 

.. Grid No.1 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.1 Current 1  5 1.5 amp 
Peak Grid-No.1 Voltage 1  5 - 315 volts 

Note 1: With 5 volts ac or dc on filament. 

Note 2: With external, flat, metal shield 12 square having center hole 
4-5/16 . diameter. Shield is located in plane of the grid-No.2 
terminal, perpendicular to the tube axis, and is connected to 
grid-No.2. All other electrodes are grounded. 

Note 3: Without shield and all other electrodes grounded. 

Note 4: With dc plate voltage of 6000 volts, dc grid-No.2 voltage of 
1200 volts, and dc plate current of 20 ma. 

Note 5: With dc plate voltage of 1500 volts, dc grid-No.2 voltage of 
1200 volts, and instantaneous grid-No.1 voltage adjusted to 
give peak plate current of 11 amp. 

...Indicates a change. 

DATA 3 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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RANDLE 

AIR-COOLED 
RADIATOR 

6.36;1.02*— F. 

RADIATOR FLANGE 

"LATE TERMINAL - 
CONTACT SURFACE 

4.5e MAX. DIA. 

GUee' leret 

4.21.:1020" 

GRID-Nt' TERMNAL  
CCNTAC- SURFACE 

3.6661.02i 
DIA. 

FILAMENT TERMINALS 
JF:DEC N. ..11-6 

REIM CERAMIC 

3.341.'144x 

4 e 
b25' I.093, 

MAX. 

-.437t.007' 

41 '.;±e°7" 

11.5e. 
MAX. 

92CL-10b26R2 

NOTE: WITH THE CYLINDRICAL SURFACES OFTHE PLATETERMINAL, 
GRID-No.2 TERMINAL, GRID-No.I TERMINAL, AND FILAMENT 

fERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE TUE.E WILL 

ENTER A GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE 

TUBE IN THE GAUGE IS OBTAINED WHEN THE PLATE TERMINAL IS 

ENTIRELY ENGAGED BY HOLE HI AND WIJ. SEAT ON THE SHOULDER 
BETWEEN 14 1 AND H2 . THE PLANE SURFACE OF THIS SHOULDER IS 

AT RIGHT ANGLES TO THE AXES OF THE HOLES WITHIN Oc ± 2'. 

SEATING IS DETERMINED BY FAILURE OF A 0.020"-THICKNESS 

GAUGE TO ENTER MORE THAN 1/16" BETWEEN SHOULDER SURFACE 

AND PLATE TERMINAL. SLOTS ARE PROVIDED TO PERMIT THIS 

MEASUREMENT. KEEP ALL STIPPLED REGIONS CLEAR. DO NOT 
ALLOW CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO 

THESE ANNULAR VOLUMES. 
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AVERAGE PLATE 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 CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTER STICS 
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GRID-Ni 2 VOLTS - 1200 

1111111111111111111IhHhhIHhhIIIhhhhIhhhI 

1111181111111  

N 

N 

d 

o 

1 

1:11:11:: 
MI I ihhhhhIhhIhflIhflhUhhhhIHhIhhhh 119 

 ::::::::::::::::::::: 
::::::::::::::::::: 

0 

ir 

11111111110111111111111111 
11!!!!!!!!!!!!!!!!!!!  
smeseedrunterauseu 

ummilimminumi  
ummunimummiill 
immiummuuminn 

summit u 
"WM Id 

anumrazisumnem 

1111111111111118111111118111 
111111111111111111111111111111 

111111111111111111111111 

e. 

811111 

do 

GRID- Nil VOLTS 

8 

92CM - 7730RI 

O 

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



6166-A/7007 
AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Service 

GRID-N2 2 - TO  f 5 VOLTS AC 
- CRID-N2 I VOLTS = 890  

=  

• 

-70  

o o 

PLATE AMPERES 

0 

o 
o 

— 
o 

0> 

o 

92CM - 7750R: 

o 

(dlieb RADIO CORPORATION OF AMERICA DATA 10 

Electron Tube Division Harrison, N. J I--e 2 



6166-A/7007 
AVERAGE CHARACTERISTICS 

Cathode-Drive Service 
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Cathode-Drive Service 
E f = 5 VOLTS AC 
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AVERAGE CHARACTERISTICS 

Cathode-Drive Service 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
Cathode-Drive Service 

Ef 5 VOLTS AC 
GR D-N92-10- GRID-Nit I 

VOLTS=890 

GATHOÓC-TO-GRID-tee I VOLTS 
92CM-7751R2 

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



6181 

5 

AM-COOLED 
RADIATOR 
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TERMINAL 
CONTACT. 
SURFACE 3365 

MIN. 
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WITH THE CYLINDRICAL SURFACES. OF THE PLATE FLANGE, GRID-

No.2 TERMINAL, GRID-NO.1 TERMINAL, CATHODE TERM NAL, 

AND HEATER-DIN TERMINAL CLEAN, SMQOTH,AND FREE OF EURRS, 

THE TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH GI. 

PROPER ENTRY OF THE TUBE IN THE GAUGE IS OBTAINED WHEN 

THE PLATE FLANGE IS SEATEDON THE SHOULDER BETWEEN HOLES 

HI AND H2 . SEATING IS DETERMINED BY FAILURE OF A : 010" 

THICKNESS GAUGE 1/8" WIDE TO ENTER MORE THAN I/16" 

BETWEEN SHOULDER SURFACE AND PLATE FLANGE. SLOTS ARE 

PROVIDED TO PERMIT THIS MEASUREMENT TO BE MADE. 

MAX. 

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

DATA 4 

6-63 



6181 

SKETCH DI 

--------- -------------
H1 L ----------

4.385 2.001  90-.2' i—.103 3.002 

H2 

3.625 4.001 

H3 

3.410 4.001 

H4 
3.125 4.001 

Hy 

2.950 6.001 
H6 

2.625 6.001 

H7 

L840 6.001 

H8 

C85 

L500 3.001 3.001 

4.250 
6.001 

3.625 
6.001 

THE CYLINDRICAL HOLES H1 THOUGH He 
13WE AXES COINCIDENT WITHIN 0.001 

ALL DIMENSIONS IN INCHES 

92CH -774IR2 

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

iiiii1111111111111111111111111111:" 
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92CIA-7767R2 
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6181 
AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Operation 

E4-, .120 VOLTS 
GR1D—N.2— TO— GRID— N.1 VOLTS. 550 

PLATE GRID— N. 2 AND CATHODE VOLTAGES 

ARE REFERRED TO GR D — N. . 

• • • • • • • • • • 

e 

• r-

• P▪ LATE AMPERES 

• 

 • 
92CM —7766R1 
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6181 
AVERAGE CHARACTERISTICS 
Cathode-Drive Operation 
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6181 
AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Operation 
4=120 VOLTS 
GRID-N22- TO-GRID-N*I VOLTS - 550 
lb. = PLATE AMPERES 

lc = GRID-Ni AMPERES 
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6263 

UHF MEDIUM-MU TRIODE 
"PENCIL TYPE" WITH EXTERNAL PLATE RADIATOR 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC;: 

Under Transmitting Conditions 
Under Standby Conditions   

Current at 6.0 Volts 
Amplification Factor 
Transconductance, for dc plate current of 

27 milliamperes and dc plate voltage 

of 200 volts   7000 
Direct Interelectrode Capacitances: 

With Ester- Without Exter-
nal Shield& mal Shield 

Grid to Plaie   1.5 1.7 
Grid to Cathode   2.9 
Plate to Cathode 0.08 max. 

6.0 ± 10$ volts 
6.3 max. volt's 

0.280 amp 
27 

Mechanical: 

Terminal Connections: 

H: Heater 

K: Cathode Cylinoer 
(Adjacent to 
heatee lead 
terminals) 

»mf 

G: Grid Flange 
(Between glass 
section.1.) 

P: Plate Cylinder 
(With integral 
radiator) 

Mounting Position   Ar,ry 
Dimensions ad Terminal 

Connections   See Dimensional Outline 
Radiator   Integral part of tube 
Cooling: 

In many applications, the 6263 does not require forced—air cooling. 
The radiator in combination with a connector having adequate heat 
conduction capability will generally provide adequate coolirg under 
conditionsof free circulation of air. The cooling must be sufficient 
to limit the plate—Seal temperature to 1750C. When conditions do 
not proviCe adequate circulation of air, provision should be made to 
direct a blast of cooling air from a small blower through the radia— 
tor fins. The quantity of air should De sufficient to limit the 
plate—seal temperature to 1750C. See curves. 

Incoming Air Temperature   40 max. cc 
Plate-Seal Temperature ( Measured 

on Plate Seal)   175 may. GC 
Weight ( Approx  )   24 grams M.85o4 
Socket for Heater Leads . . Cinch No.54A16325, or eoJivalert 

• A flat plate shield i—i/u . diameter located parallel to the planeof the 
grid flange and mieway between the grid flange and the radiator plate 
terminal. The shield is tied to the cathode. 

MARCH 1, 1954 TUSE DEPARTMENT TENTATIVE DATA 1 
11A010 COEIOUTION Of ...MICA, NAMOSON, NEW !MY 
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6263 

UHF MEDIUM-MU TRIODE 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Key-down conditions Pee tube without amplitude modulation' 

CCS. ICAS"  

Maximum Ratings, Absolute Values: 

For Pressures down to 46 rim of He . 

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 max. 22 max. watts 
PLATE DISSIPATION   8 max. 13 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 Oscillator in Cathode-Drive 
Circuit at 500 Mc: 

DC Plate Voltage   300 350 volts 
DC Grid Voltage°   -30 —35 volts 
DC Plate Current   35 40 ma 
DC Grid Current ( Approx  )   11 1 ma 
Useful Power Output ( Approx.).   5* • vatts 

Typical Operation as RF Power Amplifier in Cathode-Drive 
Circuit at 500 Mc: 

DC Plate Voltage   300 350 volts 
DC Grid Voltage°   -48 -58 volts 
DC Plate Current   35 40 ma 
DC Grid Current ( Approx  )   13 15 ma 
Driver Power Output ( Approx.). 2.2 3 watts 
Usefu' Power Output ( Approx.). ,. 10' watts 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-Circuit Resistance   _ 1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

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

ccs* IcAsu 
Maximum Ratings, Absolute Values: 

For Pressures down to 46 mm of me— 
DC PLATE VOLTAGE   275 max. 300 max. volts 

Modulation essentially negative may he used if the positive peak of the 
audio— frequency envelope does not exceed 115 per cent of the carrier 
conditions. 

See next page. 

MARCH 1, 1954 TENTATIVE DATA 1 TUBE DEPARTMENT 
RADIO CORPORATION OF FRICA. NARRISON. NEW JERSEY 



6263 

UHF MEDIUM-MU TRIODE 

DC GRID VOLTAGE   
DC PLATE CURRENT   
DC GRID CURRENT   
DC CATHODE CURRENT   
PLATE INPUT   
PLATE DISSIPATION . .   
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

nespect to cathode   
Heater positive with 

respect to cathode   

-100 max. -100 max. volts 
33 max. 46 max. Ma 

25 max. 25 max. ma 
50 max. 60 max. ma 
9 max. 15 max. watts 

5.5 max. 9 max. watts 

90 max. 90 max. volts 

90 max. 90 max. volts 

Typical Operation in Cathode-Drive 'Circuit at 500 Mc: 

DC Plate Voltage   275 320 volts 
DC Grid Voltage°   -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.).   6.7 e• watts 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-Circuit Resistance 0  1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current   1 0.260 0.300 amp 
Grid-to-Plate Capacitance   - 1.45 1.95 µµf 

3.35 Grid-to-Cathode Capacitance - 2.45 µµf 
Plate-to-Cathode Capacitance - - 0.08 µµf 
Plate Current   1,2 18 36 ma 

Transconductance 1  2 1..:1 C 8-4-  00 le: 
Useful Power Output . . . . 3,4 

Note 1: With 6.0 volts oc or dc on heater. 

Note 2: With dc plate voltage of 200 volts, cathode resistor of 100 A 1% 
ohms, and cathode bypass capacitor of 1000 'of. 

mote 3: With 5.4 volts ac or dc on heater. 

Note 4: With dc plate voltage of 350 volts, grid resistor ad,usted to give 
a dc plate current of 50 milliamperes in a cavity —type oscillator 
operating at 500 megacycles per second and having an efficiency of 
about 75 per cent. 

** Corresponds to altitude of about 60000 feet. 

I Continuous Commercial Service. 

OS Intermittent Commercial and Amateur Service. 

O From a grid resistor, or from a suitable combination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 

• This valueof useful power is measured at load of output tircuit having 
an efficiency of about 75 per cent. 

MARCH 1, 1954 IUMEDEPARTAIEFIT TENTATIVE DATA 2 
IALII0 CORPORATION Of NAIIIICA, HARRISON, sew MUT 



2.360" 
MAX. 

6263 

UHF MEDIUM-MU TRIODE 

OPERATING FREQUENCY 

The 6263 can be operated as an rf power amplifier and os-

cillator with full ratings at frequencies up to500mega-

cycles per second and with reduced ratings at frequencies 

as high as 1700 megacycles oer second. 

1.010" MAX. DIA 

.815"MAX. DIA. 
SEE NOTE 

1 .900" 
MAX. T-

400-
S.040 

.420" 
1.004" 

RADIATOR CORE CAP 
 .290'1.015" DIA. 

(NOTE I) 

.400" 
.335"MIN. 2.050" 

AIR-COOLED 
RADIATOR 

LATE TERMINAL 
(NOTE 2) 

290 2.01501A. 
.550" .400"MAX. O75" 
2.025" • MI-.553" MA X. DIA. 

2 015" 
I I-4- GRID TERMINAL 

.012" .812" 2.0035" DIA. 
(NOTES I 13) 

.840" 
2 .003" 1-.6-.400" MAX. 

9.025" .600" 
MIN. 

.040" 

.220" 
.020" 

.115".020"AT 
TERMINAL TIPS 

CATHODE TERMINAL 
.250"t.003" DIA. 

--f---.080" MA X. UNTINNED 
.oie" ±.004" 01A. 

2 - HEATER TERMINALS 
92C5 -7999 

NOTE I: MAX. ECCENTRICITY OF t (AXIS) OF RADIATOR-CORE 

CAPOR GRID-TERMINAL FLANGE WITH RESPECT TO THE t (AXIS) 

OF THE CATHODE TERMINAL Is 0.015". 

MARCH 1, 1954 
TIMEDEPARDNENT 

RADIO CORPORATION Of M1ERICA HARMON, HEW PUTTY 
CE-7999A 



6263 
UHF MEDIUM-MU TRIODE 

NCTE 2: TILT OF PLATE-TERMINAL FIN OF RADIATOR WITH RE-

SPECT TO ROTATIONAL AXIS OF CATHODE CYLINDER 13 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 EME OF 

THE PLATE-TERMINAL FIN FOR ONE COMPLETE ROTATION. THE 

TOTAL TRAVEL DISTANCE WILL NOT EX:EED 0.035". 

NOTE 3: TILT OF GRID- TERMINAL FLANGE WITH RESPECT TO 

ROTATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY 

CHUCKING THE CATHODE TERMINAL, ROTATING THE TOBE, AND 

GAUGING THE TOTAL TRAVEL DISTANCE OF THE GRID-- ERMINAL 

FLANGE PARALLEL TO THE AXIS AT A POINT APPRONIMWTELY 

0.020" INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. 

THE TOTAL TRAVEL DISTANCE WILL NOT EXCEED 0.025". 

NOTE 4: TIE STRAIGHT EDGE ON THE PERIMETER OF TIE LARGE 

FIN IPLATE TERMINAL) IS PARALLEL TO A PLANE THROUGH THE 

CENTERS OF THE HEATER LEADS AT THEIR SEALS WITHIN 150 . 

MARCH 1, 1954 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, EMIIIISDN, NEW JERSEY 

CE-79996 





6263 

AVERAGE PLATE CHARACTERISTICS 
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6263 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

: 

i.Er6.O VOLTS 
. It = GRID MILLIAMPERES 7 

Ib = PLATE MILLIAMPERES   

: 

OCT. 7,1953 
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6263A 

Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME INTEGRAL PLATE RADIATOR 
For Mobile or Aircraft Applications as a RF-Power 
Amplifie- or Oscillator Tube with Full Input up 
to 500 Mc and with Reduced Irput up to 1700 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipot...ntial Cathode: 
Voltage ( AC or DC): 

Under transmitting conditions . 6.0 ± 101 volts 
Under stanoby conditions  6.3 max. volts 

Current at 6 volts 0  280 amp 
Amplification Factor  27 
Transconductance, for dc plate ma. . 27 

and dc plate volts - 200  7000 mmhos 
Direct Interelectrode Capacitances: 

Without Yith 

External External 
Shield Shield° 

Grid to plate   1.7 1.5 if 
Grid to cathode   2.8 muf 
Plate to cathode 0  08 max. mmf 

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 

Cooling: e In many applizations, the 6263A does not require forced-air 

cooling. The .-adiator in combination with a connector having 

adequate heat conduction capability will generally provide 

adequate cooling under corditions of free circulation or 

air. Thecooling must be sufficient to limit the slate-seal 

temperature to 175 ° C. When conditions do not provide 

adequate circulation of air, provision should be made to 

direct a blast of cooling air from a small blower through 

the radiator ' ins. The quantity of air should be sufficient 

to limit the plate-seal temperature to 175° C. See Curves. 
• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6263A 

Incoming-Air Temperature  40 max. oc 
Plate-Seal Temperature ( Measured on 

plate seal)   175 max. °C 
Weight ( Approx  )   24 grams ( 0.85 oz) 
Socket for Heater Pins. . Grayhill No.22-3h, Cinch No.54A16325' 

or equivalent 

RF POWER AMPLIFIER AND OSCILLATOR -- Class C Telegraphy 

fe -down conditions per tube without amplitude modulatton d 

Maximum Ratings, Absolute-Maximum Values: 

For altitudes up to 6o,000 feet 

ccs° 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 
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: 

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 Oscillator in Cathode- Drive Circuit: 

At 500 Mc 

CCSe Icef 

DC Plate-to-Grid Voltage. . . 330 385 volts 
DC Cathode-to-Grid Voltageg   30 35 volts 
DC Plate Current  35 40 ma 
DC Grid Current ( Approx.) .   11 14 ma 
Useful Power Output ( Approx.) 5h 7h watts 

At 1700 MC 

CC.Sh 

DC Plate-to-Grid Voltage. . . 270 volts 
DC Cathode-to-Grid Voltageg   20 volts 
DC Plate Current  40 ma 
DC Grid Current ( Approx.) .   9 ma 
Useful Power Output ( Approx.) 0.9 h watt 

Typical Operation as RF Power Amplifier in 
Cathode- Drive Circuit at 500 Mc: 

CCS° /CAS 

DC Plate-to-Grid Voltage. . . 348 408 volts 
DC Cathode-to-Grid Voltageg   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.) 711 10 11 watts 

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



6263A 

Maximum Circuit Values: 

Grid-Circuit Resistance . . . 0.1 max. 0.1 max. megaton 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with maximum modulation factor of o 

Maximum Ratings, Absolute-Maximum Values: 

For altitudes up to 6o,000 feet 

CCSe 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 
DC 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: 

ccse rcAsf 
DC Plate-to-Grid Voltage. . . 317 372 volts 
DC Cathode-to-Grid Voltageg   42 52 volts 
DC Plate Current  35 35 ma 
DC Grid Current ( Approx.) .   13 12 ma 
Driver Powe , Output ( Approx.) 2 2.4 watts 
Useful Power Output ( Approx.) 6.7h 8h watts 

Maximum Circuit Values: 

Grid-Circuit Resistance . . . 0.1 max. 0.1 max. megohm 

a A flat plate shield 1-1/4. diameter located parallel to the plane of 
the grid flange and midway between the grid flange and the radiator 
plate terminal. The shield Is tied to the cathode. 

Grayhill. Inc.. 561 NIllgrove Avenue. LaGrxrige. Illinois. 

• Cinch Manufacturing Company, 1026 South Homan Avenue. Chicago, Illinois. 
d 

modulation, essentially negative, may be . sed If the positive peak of 
the audio—'requency envelope does not exceed 115% of the carrier 
conditions. 

e Continuous Commercial Service. 

Intermittent Commercial and Amateur Service. No Operating or ' ON' 
period exceeds 5 min4tes and every .0N . PC: bd is followed by an .OFF• 
or standby period of at least the same or .treater duration. 

g From a grid res stor, or from a suitable combination of grid resistor 
and fixed miply or grid resistor and cathode resistor. 

This value of useful power Ismeasured at load of output circuit having 
an efficiency of about 75 per cent. 

1 . RADIO CORPORATION OF AMERICA DATA 2 
lalir Electrcm Tube Division Harrison, N. J. 3-62 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note. Min. Max. 

Heater Current  1 0.265 0.295 amp e 
Direct Interelectrode 

Capacitances: 
Grid to plate   - 1.45 1.95 mMf 
Grid to cathode   - 2.45 3.35 mmf 
Plate to cathode  - - 0.08 mmf 

Reverse Grid Current 1  2 - 0.5 ma 
Plate Current ( 1) 1  3 18 36 ma 
Plate Current ( 2) 1  4 - 55 ma • 
Amplification Factor 1  3 20 34 
Transconductance 1  3 5600 8400 µmhos 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode 1  5 - 100 ma 

Heater positive with 
respect to cathode 1  6 - 100 ma 

e 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  11 - 0.5 watt 

Note 1: With 6.0 volts ac Cr dc on heater. 

Note 2: 1,4ei s.dcgrpilcrtree viositop: fq .10,24e.t.s, dc grid voltage of — 2 5 

Note 3: With dc plate supply voltage of 200 volts, cathode resisto,- of 
100 t IS ohms, and cathode bypass capacitor of 1000 cf. 

Note 4: With dc plate voltage of 200 volts, dc grid voltage of — 20 volts. 

Note 5: With 50 volts dc between heater and cathode, heater negative 
with respect to cathode. 

Note 6: With 50 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Note 7: With dc voltage on grid and plate which are tied together 
adjusted to produce a cathode current of )0 ma. 

Note 8: With grid 100 volts negative with respect to plate and cathode 
which are tied together. 

Note 9: With plate 300 volts negative with respect to grid and cathode 
which are tied together. 

Note It: With dc plate voltage of 350 volts, grid resistor adjusted to 
give a dc plate current of 50 milliamperes in a cavity— type 
oscillator operating at 500 its mc and having an efficiency of 
approximately 75 per cent. 

Note II: At end of Power—Output test, reduce heater voltage to 5.0 volts 
and note change in power output. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test ( similar to MIL—E— ID, paragraph 4.9.12.11 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 will not occur 
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when a 60 cycle rms voltage of 500 volts is applied between 
the plate cylinder and grid flange. 

Low-Frequency Vibration Performance: 

This test ( MIL- E- D, paragraph 4.9.19.11 is performed on a 

sample lot of tubes from each production run under the 
following conditions: 

Heater voltage of 6.0 volts, dc plate supply voltage of 200 

volts, grid voltage of - 3 volts, and plate load resiitor of 

10,000 ohms. Thetubes 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 will not 
exceed 100 millivnIts. 

High-Frequency Vibration Performance: 

This test ( similar to MIL-E- 1D, paragraph 4.9.19.2) is per-

formed on a sample lot of tubes frce each production run. 

The tube is vibrated perpendicular to its axis, with nc 
voltages applied to the tube. Vibration frequence is 40 to 

60 cps and acceleration is 10 g. At the end of this test, 
tubes will not show temporary or permanent shorts or open 

circuits and will meet the followinn limits: 

Heater-Cathode Leakage Current  100 max. ga 

For conditions shown under Charactertst:cs Range Values 

Notes 1,5 and 1,6. 

Low-Frequency Vibration ( rms)   100 max. mv 

For conditions shown above under Low- Frequency V:brat:on 
Performance. 

Plate Current ( 21   55 max. pa 
For conditions shown under Charactertsttcs Range Vatues 

Notes 1,4. 

Shorts and Continuity Test: 

This test ( MIL- E- ID, paragraph 4.i.51 is performed on all 

tubes from each production run. In this test, a tube is 

considered inope-ative if it shows a permanent o, temporary 
short or open circuit, an air teak, or reverse grid current 

in excess of 1 microampere for the conditions shown under 

Charactertstics Range Values, Notes 1,2. 

Glass-Seal Fracture Test: 

This test is performed on a sample lot of tube, from each 

production run. Tubes are placed nn supports spaced 15/16" 

± 1/64" apart with cathode cylinder resting on one support 
and plate cylinder resting on the other support at a point 

between the radiator fins and the plate flange. Tubes will 

withstand graduar application, perpendicular to tube axis, 
of a force of 60 pounds upon the gr:d flange without causing 

fracture of the glass insulation. 
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Heater Cycling Life Performance: 

This test ( similar to MIL-E- ID, paragraph 4.11.7) 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, 

tse heater is cycled three minutes on and three minutes off 

for at least 2000 cycles. At the end of this test, tubes 

will not show temporary or permanent shorts or open circuits, 

and are required to meet the following limits: 

Grid-Plate and Cathode Leakage Resistance. 25 min. megohms 

For conditions shown under Characteristics Range Values 

Notes 1,8. 

Heater—Cathode Leakage Current   150 max. µa 

For conditions shown under Characteristics Range Values 

Notes 1,5. 

I- Hour Stability Life Performance: 

This test ( similar to MIL- E- ID, paragraph 4.11.3.1.a) is 
performed on a sample lot of tubes from each production run 

to insure that the tubes have been properly stabilized. 

Tubes are operated under the following conditions: heater 

voltage of 6.0 volts, plate dissipation of 2.5 to 3 watts. 

At the end of 1 hour, the change in transconductance value 

for each tube, referred to its initial transconductance 

reading, will not exceed 15% of the initial value, for 

conditions shownunderCharacteristicsRange Values. Notes 43. 

50-Hour Survival Life Performance: 

This test ( similar to MIL- E- ID, paragraph 4.11.3.I.a) is 

performed on a sample lot of tubes from each production run 

to insure alow percentage of early inoperatives. Life-test 

conditionsare the sameas those specified fori-Bour Stability 

Life Performance except that all voltages are cycled at the 

rate of 110 minutes on and 10 minutes off. At the end of 50 
hours, the tubes are required to meet the following limits: 

Power Output  5 min. watts 

For conditions shown under Characteristics Range Values 

Notes 1,1o. 

Plate Current 121   100 max. 

For conditions shown under Characteristics Range Values 

Notes 1,4. 

Shorts and Continuity Test specified above. 

Intermittent Dynamic Life Performance: 

This test ( similar to MIL-E- ID, paragraph 4.11.3.21 is per-

formed on a sample lot of tubes from each production run 

to insure high quality of rf performance. Each tube is 

life-tested in acavity-type oscillator at 500 t 15 Mc under 

the following conditions: 

Heater voltage of 6.0 volts, plate supply voltage of 400 

volts, grid resistor is adjusted to give a dc 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 temperatt.re of 1750 C min. Nester voltage is cycled 

at a rate of 110 minutes on and 10 minutes off. 

At the end of 500 hours, the tube will not show permanent 

shorts or open circuits and will be griticized forthetotal 

number of defects in the sample lot and for the number of 
tubes failing to meet the following limits: 

Reverse Grid Curren:  1 max. µa 

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

Power Output  5 min. watts 

For conditions sliown under Characteristics Range Values 

Notes 1,1o. 

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 shoJld preferably be connected to one side of 

the heater. When, in some circuit deeigns, the heater is not 

connected directly to the cathode, precautions mus' be taken 

to hold the peak heater—cathode voltage to the manieur values 

shown in the tabulated data. 
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1.010" MAX. DIA. 

.815"MAX. DIA. 

SEE NOTE 4 

2.34" 
MAX. 

.900" 
MAX. 

400 

± .040 

.550" 
±.025" 

t 
.075-

±.0I5 

f 

.840" 

± .003 1" ....1 
.012" 

8.025. .600" 
MIN. 

.035" MAX. —t .035.ki A x.j----

260" .433°: .115" 3.020"AT 
TERMINAL TIPS 

.420" 
.004" 

RADIATOR CORE CAP 

 .290" 3.015" DIA. 

(NOTE 1) 

- F  .4400" 
.33eMIN. 8.050" 

AIR-COOLED 
RADIATOR 

LATE TERMINAL 

(NOTE 2) 

290 .. ±.015« 

.400" MAX. DIA. 

1.1—.553.'31AX. DIA. 

I 1.— GRID TERMINAL 
.812" 8.004' DIA. 

(NOTES I 13) 

I.--.400" MAX. MA. 
CATHODE TERMINAL 

.250".003" DIA. 

1_ .00," DIA. 
2 HEATER PINS 

92 C 5 - 7999R1 
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NOTE I: ECCENTRICITY OF RADIATOR—CORE CAP WITH RESPECT 

TO THE CATHODE TERMINAL IS ONE—HALF THE TOTAL RJN—OUT 

DETERMINED BY CHUCKING THE CATHODE TERMINAL 0.050" TO 

0.100" FROM CATHODE FLANGE, ROTATING THE TUBE, ANDGAUGING 

THE TOTAL RUN—OUT AT A POINT 0.125" FROM THE END OF THE 

RADIATOR—CORE CAP. THEECCENTRICITYWILLNOTEXCEED0. 00 ". 

NOTE 2: TILT OF PLATE—TERMINAL FIN OF RADIATOR WITH 

RESPECT TO ROTATIONAL AXIS OF CATHODE CYLINDER IS DETER— 
MINED BYCHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, 

AND GAUGING —NE TOTAL TRAVEL DISTANLE 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". 

MOTE 3: TILT OF GRID—TERMINAL FLANGE WITH RESPECT TO 

ROTATIONAL AXP., OF CATHODE TERMINAL IS DETERMINED BY 

CHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, AND 

GAUGING THE TOTAL TRAVEL DISTANCE OF THE GRID—TERMINAL 

FLANGE PARALLE_ 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 rERM1NAL( IS PARALLEL TO A PLANE THROUGH THE 
CENTERS OF THE HEATER PINS AT THEIR SEALS WITH4N 15° . 
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AVERAGE CHARACTERISTICS 
Eç = 6.0 VOLTS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Ee = 6.0 VOLTS 

Ic = GRID MILLIAMPERES 

Ib = PLATE MILLIAMPERES 
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COOLING REQUIREMENTS 
E f = 6.0 VOLTS 
MAX. PLATE- SEAL TEMPERATURE = 175 ° C 

AIR-DUCT OPENING=I-5/32"x 1-5/32" 
WITH AIR DUCT LOCATED AS SHOWN ON 

SKETCH. 

c[ 

a. 

140 

M
P
E
R
A
T
U
R
E
 
R
I
S
E
 
A
B
O
V
E
 
I
N
C
O
M
 

• ••• 

• ••• 

•• •• 

•• 

••••  •• •• 

MAX. ALLOWABLE 
TEMPERATURE RISE W TH 

INCOMING-AIR TEMP. OF 40.0 

-  

120  

100 

BO 

50 

o 

o 20I 

1 la  

o 

0 5 10 15 20 25 

PLATE DISSIPATION—WATTS 

•• 

30 

92CM-8120R1 

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



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 aFrequency-
Multiplier, RF-Power-Amplifier, or Oscillator Tube 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC): 

Under transmitting conditions  6 t 10% volts 
Under standby conditions   6.3 max. volts 

Current at 6 volts 0  28 amp 
Amplification Factor   40 
Transconductance, for dc plate ma. = 18.5 

and dc plate volts = 200   6800 4nhos 
Direct Interelectrode Capacitances: 

litthout With 
Externa/ External 
Shtetd Shteldà 

Grid to plate  1.75 1.5 mPf 
Grid to cathode  2.95 m4,f 
Plate to cathode   0.07 max. w- f 

Mechanical: 

Terminal Connections ( See Dimensional. Outline): 

H - Heate-

K - Cathode 

G - Grid 

P P1 ate 

Operating Position  A-my 
Dimensions and Terminal 
Connections See Dimensional Outline 

Radiator   Integral part of tuoe 
Cooling: 

In many applications, the 6264—A does not require forced—air 

cooling. The radiator in combination with a connector having 

adequate heat conduction capability will generally provide 

adequate cooling under conditions of free cirrulation of 
air. The cooling must be sufficient to limit 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 cooling air from a small blower throLgh 

the radiato , fins. The quantity of air should be sufficient 
to limit the plate—seal temperature to 175° C. See Curves. 

Incoming-Ar Temperature   40 max. °C 
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Plate-Seal Temperature ( Measured on 
plate seal)   175 max. °C 

Weight ( Approx.)   24 grams ( 0.85 oz) te 
Socket for Heater Pins . Grayhill No.22-3, Cinch No.54A16325, 

or equivalent 

RF POWER AMPLIFIER AND OSCILLATOR -- Class C Telegraphy 

fey-dorm condittons per tube solthout amplitude modu/atIon e 

Maximum Ratings, Absolute-Maximum Values: 

For Altitudes up to (50,000 ft 

CCS* /CAS, 

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: 
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 Oscillator in Cathode-Drive Circuit: 

At 500 tic 

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.)  56 66 watts 

At 1700 MC 

ces* 

DC Plate-to-Grid Voltage ...  263 volts 
DC Cathode-to-Grid Voltages.  13 volts 
DC Plate Current   40 ma 
DC Grid Current ( Approx.). •   13 ma 
Useful Power Output (Approx.)  16 watt 

Typical Operation as RF Power Amplifier in 
Cathode-Drive Circuit at 500 Mc: 

CCS* /CAS, 

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.)  7.56 106 watts 

• 

• 

• 

• 

• 

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



6264-A 

• 

• 

Maximum Circuit Values: 
Grid-Circuit Resistance. . . . 0.1 max. 0.1 max. megohn 

FREQUENCY MULTIPLIER 

Maximum Ratings, Absolute—Maximum Values: 

For Alt:tudes up to 6o,000 ft 

CC'S* 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 
OC 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 DISSIPAT'ON  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* /CAS, 

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 plate shield 1-1/A diameter located parallel to the plane of 
the grid flange and midway between the grid flange and the radiator 
plate terminal. The shield is tied to the cathode. 

e Wodulatior. essentially negative, may be used if the positive peak of 
the audio—frequency envelope does not exceed 115% of the carrier 
conditions. 

1 Continuous Commercial Service. 

✓ Intermittent Commercial and Amateur Service. 

é From a grid resistor, or from a suitable combination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 

4 This value of useful power is measured at load of output circuit having 
an efficiency of about 755. 

CHARACTERIS - ICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nn. Max. 

Heater Curren-  1 0.265 0.295 ma 
Grid-to-Plate Capacitance. . - 1.5 2 puf 
Grid-to-Cathode Capacitance. - 2.5 3.4 pmf 
Plate-to-Cathode Capacitance - - 0.07 pe 
Reverse Grid Current   1,2 - 0.5 Pa 
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Note Mtn. Max. 

Plate Current ( 1)   1,3 13 24 ma 
Plate Current ( 2)   1,4 - 55 
Amplification Factor   1,3 30 50 Ha e 
Transconductance   1,3 5400 8200 mmhos 
Heater-Cathode Leakage 
Current: 

Heater negative with 

respect to cathode   1,5 100 Ma 
Heater positive with 

respect to cathode 1  6 100 ma 0 
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   11 - 0.5 watt 

Note 1: With 6 volts ac or dc on heater. 

Note 2: Withdc plate voltage°, 200 volts, dc grid voltage of- 2 volts, 
grid resistor of 0.5 megohm. 

Note 3: WiâhidisploitiZslipe a=ti:nyg sM avp:lcU :prciecIt or:i;!stor of 

Note A: nU,ecieplr:Tsvtglripec=: .volts, dc grid voltage of - 12 volts, 

Note '5: With 50 volts dc between heater and cathode, heater negative 
with respect to cathode. 

Note 6: With 50 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Note 7: Withdcvoltageongrid and plate whicharetiedtogetheradjusted 
to produce a cathode current of ) 0 ma. 

Note 8: With grid 100 volts negative with respect to plate and cathode 
which are tied together. 

Note 9: With plate 300 volts negative with respect to grid and cathode 
which are tied together. 

Note 10: With dc plate voltage of 350 volts, grid resistor adjosted to 
give a dc plate current of 50 milliamperes in a cavity- type 
oscillator operating at 500 Mc and having an efficiency of 
approximately 75 per cent. 

Note 11: At end of Power-Oscillation test, reduce heater voltage to 5 
volts and note change in power output. 

SPECIAL TESTS & 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 will not occur when an rms voltage of 500 volts is 

applied between the plate cylinder and grid flange. 

Low-Frequency Vibration Performance: 

This test IMIL-E-1D, paragraph 4.9.19.11 is performed on a 
sample lot of tubes from each production run under the 
following conditions: 
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Heater voltage of 6 volts, dc plate supply voltage of 200 

volts, grid voltage of —2 volts, and plate load resistor of 

10,000 ohms. The tubesarevibrated in a plane perpendicular 

to the tube asir at 25 cycles per second at an acceleration 

of 2.5 g. The ras output voltage across the p(ate load 

resistor as a result of vibration of the tube will not 

exceed 100 millivolts. 

High-Frequency Vibration Performance: 

This test ( similar 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 nc 

voltages applied to the tube. Vibration frequency is 40 to 

60 cps and acceleration is 10 g. AI: the end of this test, 

tubes will not show temporary or ptrmanent shorts or open 

circuits and will meet the following limits: 

Heater—Cathode Leakage Current  100 max. µa 

For conditions shown under Charattertsttcs Range Values 

Notes 1.5 and 1,6. 

Low—Frequency Vibration ( rms)   100 max. MV 

For conditions shown above under Low—Frequency Vtbratton 

Performance. 

Plate Current 12>   55 max. MA 

For conditions shown under Charactertsttcs Range Values 

Notes 1,4. 

Shorts and Continuity Test: 

This test ( MIL—E-10, paragraph 4.7.5) is performed on all 
tubes from each production run. n this test, a tube is 

considered iroperative if it shows a permanent or temporary 

short or open circuit, an air leak, or reverse grid current 

in excess of 1 microampere for the conditions shown under 

Charactertstscs Range Values, Notes 1,2. 

Heater Cycling Life Performance: 

This test ( similar to MIL— E-10, paragraph 4.11.71 is per— 

formed on a sample lot of tubes from each production roc. 

With 6 volts on heater and no voltage on plate and grid, 

the heater is cycled three minutes on and three minutes °If 

for at least 2000 cycles. At the end of this test, tubes 

will not show temporary or permanent shorts or opens, and 

are required to meet the following limits: 

Grid—Plate and Cathode Leakage Resistance . 25 min. megohms 

For conditions shown under Charactertstics Range Values 

Notes 1,8. 

Heater—Cathode Leakage Current  150 max. µa 

For condition:. shown under Charactertstscs Range Values 

Notes 1,5. 

• 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 

stabilized. Tubes are operated under the following condi— 

tions: heater voltage of 6 volts, plate dissipation of 2.5 
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to 3 watts. At the end of I hour, the change in transcon-

ductance value for each tube, referred to its initial 

transconductance reading, will not exceed 15% of the initial 

value, for conditions shown under Characteristics Range 
Values, Notes 1,2. 

50-Hour Survival Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early inopera-

tives. Life-test conditions are the same as those specified 
for 1-Hour Stability Life Performance except that all volt-

ages are cycled at the rate of 110 minutes on and 10 minutes 

off. At the end of 50 hours, the tubes are required to meet 
the following limits: 

Power Output   5 min. watts 

For conditions shown under Characteristics Range Values 
Notes 1,7. 

Plate Current 121  100 max. Ma 

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

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 quality of rf performance. 

Each tube is life-tested in a cavity-type oscillator at 500 
± 15 Mc under the following conditions: 

Heater voltage of 6 volts, plate supply voltage of 400 
volts, grid resistor is adjusted to give a dc plate current 

of 40 ma. and value is recorded, cathode resistor of 0 ohms, 

plate-circuit load resistance of 100 ± 5 ohms, heater 
positive with respect to cathode by 50 volts, and plate-

seal temperature of 1750 C min. Heater vot!age is cycled 

at a rate of 110 minutes on and 10 minuted off. 

At the end of 500 hours, the tube will not show permanent 

shorts oropen circuits and will be criticized for the total 

number of defects in tife sample lot and for the number of 
tubes failing to meet the following limits: 

Reverse Grid Current   1 max. µa 

For conditions shown under Characteristics Range Values 

Notes 1,2. 

Power Output   5 min. watts 

For conditions shown under Characteristics Range Values 
Notes 1,7. 

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 

Electron Tube Division Harrison, N. J. 
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connected directly to the cathode, precaut ions must be taken 

to hoJd the peak heater-cathode vo ltage to the maximum values ',shown in the tabal ated data. 

1.010" MAX. DIA. 

.815"MAX. 01A. 

SEE NOTE 4 

M2A3X4." 

.900" 
MAX. 

.420" 
t .004" 

RADIATOR CORE CAP 

 .290" t.016" DIA. 

(NOTE 1) 

.400' 
t .040" 

.5so" 
.025" 

.075" 
2.ols" 

.012 .003" 
.840" 
t.025" .600" 

MIN. 

4 

.335 MIN. 

AIR-COOLED 
RADIATOR 

PLATE TERMINAL 

(NOTE 2) 

290't.0i5"DIA. 

400"MAX. DIA. IT .853" MAX. DIA. 

.— GRID TERMINAL 
.812" i . 004" DIA. 

(NOTES I I. 3 ) 

.035" MAX. .035" woc.---/—  

.260 4-e.3Ce 060" ' 115" 2 .020"AT 
TERMINAL TIPS 

is---.400" MAX. MA. 

CATHODE TERMINAL 

.250".003" DIA. 

DIA. 
2 HEATER PINS 
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NOTE I: MAXIMUM ECCENTRICITY OF CENTER LINE ( AXIS) OF 

RADIATOR—CORE CAP OR GRID-TERMINAL FLANGE WITH RESPECT TO 

THE CENTER LINE ( AXIS) OF THE CATHODE TERMINAL IS 0.015.. 

NOTE 2: 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 DISTANCE OF THE PLATE— 
TERMINAL FIN PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 

0.020" INWARD FROMTHE 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°. 

RADIO CORPORATION OF AMERICA 
Electron Tube DlvlsIon Harrison, N.). 



6264-A 

AVERAGE CHARACTERISTICS 

• 

• 

Ef=6 VOLTS  4 MFZI 
 IMO 
 OM I 

AAA UMW 
  1111111118 
 MUM 

 0 0111 
 WUBM0141111 
 UM. 
 Vern 
»BB BM 
1  

In MIMI 

Ma 
II.  mamas  _memmummisen 

 aMMUMBUMMOUW11444.1 
  "I 

  MMMMM BIM 
 .umammamma 
 mamelmaimmumam 
mmummeammrilqini 
WIIIIMBIBBLUIMIBMI14111 
 mammal 

lull 
 IUMMd ma a 
 MUMNI I 1.111111131 
 imam« 
 llliulll UV I 
lamamma2Hammanam 
IUMMUMBLR4, BUB YU I 

  IIIIMMIMIUMBRMUM MUM 1411 
 'ammu 

 IMEMIMMUMMUIMMII 
MammlammummumumameaLme 
 VOURRWRRIRIMMUFLUMBRUI 
 1411111141 
 111111W.11 nnnnnnn 141811141 IIUUI 
 mammarommaammummumm 
 WMUMMEMIUMNIMMOURIMIRIM 
 LI ememmammommanum 

 tammammamamm mga um imam maum m 
 W 11411111111141141 »11141141114e 
 1 emmeammamm 
 111411M41411111111BRU4111111414 minummuma 
 aci 1 

1 IMORIORMIIIMUUMB nn AMR 
WBUMBOMMURVIMMU aummummaammam 
 MAMIMUMMUMIMUUMMM 
 o maammaammamemmuman 
 OBMMUM 144M1 II 

 amemammarammummammu 
 ummammarhimmame WWI» MI 

I., 

M•4413 nn 

0111442M MMUMBI411111 
 M MMM 0111111RMLOMIMMBIlià 
 mmtmmamaammumummammemmams 
 'RUMMUMBRIMBLMBUBMVUMBRUM 
 1 MMB0  
 IIIBMILIBRUMBRIIBIR. MMMMMM 
 mimmummmuar maim 
mammwmaamm ummummaimmum 

 emmaammammammam WO 
 WUBMVIO WBURVOIVIViMMIBMW4 

14W 44410•1114U 
memeasame 011114110MBUIMUMUMBM 
 MIAMM4B4MMMOBIMMOMMORRI  

  0   M I MIMI» I 
y Vo IBIWWWMPBOWJBWRMMeeM1111.130441 
 C  ZVI IMMIN4:4411411111111110 

 OMMI011111IIMIWW141411 
 ML. UKUPOO MOW 
CIIMIZZ _ M mummameamvumm•mummLimal 
 11:*gemsdielnez MMM g M near:anwqramis MI 
 A•iimm.  . _  . _ wqb„! - ..... ....PAI 

.=.• 
o o o o o 

o o 
PLATE (lb) OR GRID (LE) MILLIAMPERES 

92CM-8105 

o 
o 

o 

F-

O 
> 

o 

o 

C. 

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

DATA 5 

I 0-60 



6264-A 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
Er= 6 VOLTS 
Ic.GRID MILLIAMPERES 
Ibr-PLATE MILLIAMPERES 

o o 
n> 

GRID VOLTS 

92CM-8106 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N 1 
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COOLING REQUIREMENTS 
E f = 6 VOLTS 

6AAX. PLATE— SEAL TEMPERATURE= 175" C 

AIR—DUCT OPENING=I-5/32" x 1-5/32" 
WITH A R DUCT LOCATED AS SHOWN ON 

SKETCH 
*--,-

• 

• 0 5 10 15 20 25 

PLATE DISSIPATION—WATTS 

30 

92CM-8120R1 

a RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6293 

Beam Power Tube 

• For Pulse-Modulator Service 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  . 6.3 ± 10% volts e Current at heater volts = 6.3   

Transconductance, fcr plate volts = 200, 1.25 amp 

grid-No.2 volts = 200, and plate 
ma. = 100   7000 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:* 

0 Grid No.1 to plate  0.24 max. Pf 
Grid No.1 to cathode (1 grid No.3 & 

internal shield, grid No.2, base 
sleeve, and healer  13.0 Pf 

Plate to cathode & grid No.3 & in-
ternal shied, grid No.2, base 
sleeve, and heater  8.5 Pf 

Mechanical: 

Operating Pcsit'on  Any 
Overall Lencth  3-13/16" t 1/8" 
Seated Length   3-1/8" ± 1/8" 
Maximum Diameter  1-23/32" 
Weight ( Approx  ; 2  3 oz 
Bulb  T12 
Cap   Small (JEDEC No.C1-1) 
Bases ( Alternates): 

Large-Wafer Octal with Sleeve: 
8-Pin Micanol ( JEDEC Group 1, No.88-86) 

Large-Wafer Octal with External Barriers and Sleeve: 
8-Pin Micanol ( JEDEC Group 1, No.-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 - Sameas Pin 1 
Pin 5- Grid No.1 
Pin 6 - SameasPin 1 
Pin 7 - Heater 
Pin 8- Base Sleeve 
Cap- Plate 

MODULATOR -- Rectangular-Nave Modulation 

Maximum and Minimum CCSb Ratings, Absolute-Nazi:gum Yalues: 

ForDvt3Factor c between 0.001 andeandmaximum 
averaging time of 20,000 pSeC en any interval 

DC PLATE S(PPLY VOLTAGEd  See Rating Chart I 
...- Indicates a change. 

0 OM RADIO CORPORATION OF AMERICA 
liar Electron Tu:,e ()vision H:trrison, N. J. 

DATA 1 

4-63 
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INSTANTANEOUS PLATE VOLTAGE . 
DC GRID-No.2 SUPPLY VOLTAGEd  

GRID-No.1 SUPPLY VOLTAGEd 

115% of DC Plate Supply Volts 
500 max. volts t-300 max. volts 
Minimum-See Rating 

Chart I 
GRID-No.1 VOLTAGE: 

Instantaneous-negative value  
Peak-positive value   

PEAK PLATE CURRENT  
PEAK GRID-No.2 CURRENT  
PEAK GRID-No.1 CURRENT  
PLATE INPUT   
GRID-No.2 INPUT   
GRID-No.1 INPUT   
PLATE DISSIPATION°  
PEAK HEATER-CATHODE VOLTAGE: 
Heaternegativewith respect to cathode 
Heaterpositivewith respect to cathode 

BULB TEMPERATURE ( At hottest point 
or bulbisurface)   

Typical Operation: 

DC Plate Supply Voltage   
DC Grid-No.2 Supply Voltage   
DC Grid-No.1 Supply Voltage   
Peak Positive Grid-No.1 Voltage 
Plate Current: 

Peak  1.5 amp 
Average 0  015 amp 

DC Grid-No.2 Current 0  004 amp 
DC Grid-No.1 Current  0.0025 amp 
Load Resistance ( RO, 100 watts, 

non- inductive   1500 ± 5% ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  30000 max. ohms 

400 max. volts 
100 max. volts 

See Rating Chart II 
0.75 max. amp 
0.5 max. amp 
80 max. watts 

1.75 max. watts 
0.5 max. watt 
See Rating Chart I 

135 max. 
135 max. 

200 max. 

volts 
volts 

°C 

3000 volts 
300 volts 
-175 volts 

65 volts 

e Without external shield and base sleeve connected to ground. 

Continuous Commercial Service. 

C Duty Panto, for the 6293 is defined as the ' on. time in microseconds 
divided by 10,000 microseconds. 

"On" Tice 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 
points on the pulse at which the instantaneous value is 70 per 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, it is essential that sufficient resistance be 
used in the plate supply circuit, thegrid-No.2 supply circuit, and the 
grid-No.1 supply circuit so that the short-circuit current is limited 
to 0.5 ampere in each circuit. 

e Averaged over any interval not exceeding 10,000 microseconds. Care 
should be used in determining the plate dissipation. A calculated 
value based on rectangular pulses can be considerably in error when the 
actual pulses have a finite rise and fall time. Plate dissiparion 
should preferably be determined by measuring the bulb temperature under 
actual operating conditions; then ; with the tube in the same socket and 
under the same ambient-temperature conditions, apply to the tube suf-
ficient dc input to obtain the same bulb temperature. This value of 
dc input is a measure of the plate dissipation. 

-.Indicates a change. 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

e Heater Current  1 1.175 1.325 amp 
Grid No.1 to plate  2 — 0.24 pf 
Grid No.1 to cathode e. grid No.3 

& internal shield, grid No.2, 
base sleeve, and heater . . . 2 12.0 /5.0 pf 

Plate to cathode d grid No.3 & 
internal shield, grid No.2, 

• base sleeve, and heater . . . 2 7.3 9.5 pf 
Plate Current   3 46 94 ma 
Gr'd —No.2 Current   3 0 5.5 ma 
Peak Plate Cbrrent  1,4 2.4 — amp 

Note 1: with 6.3 volts cc on heater. 

Note 2: with no external shield. Base sleev. ( pin.Noa) is grounded. 

1 111,Note 3: with 6.3 volts ac on heater, dc plate voltage of 300 volt3, dc 
grid-No.2 voltaue of 200 volts, and dc grid-No.1 voltage of -33 
volts. 

Note II: with the tube in the test circuit ( below) under the following 
conditions: rectangular-wave modula:ion applied to grid No.1 
pulse duration of 1 microsecond approx.; pulse repetition rate 
of 3000 cp: approx.; dc plate supply voltage of 2000 volts; dc 
grid No.2 topply voltage of 500 volts; dc grid-No.1 si.pplyvolt-
age of -300 volts: peak positive grid-No.1 swing of 100 volts; 
and load resistnnce ( R1 ) of 375 i 5$ ohms, 50 watts, non-i ndi.c-
tive. 

OPERATING CONSIDERATIONS 

Plate shows 10 color when tube is cperated at maximum CCS 

ratings. 

• 

• 

• 

CAP 
JEDEC NS CI- I 

112 BULB 

BASE 
JEDEC CROUPI... 

Ns €18-8fi 
OR 

138-98 

3 I 

3 

 I L, ..i MAX. 
32 

DIA. 

92CS-7700RS 

ALL DIMENSIONS IN INCHES. 

e RADIO CORPORATION OF AMERICA '.)ATA 2 
Electron Tube Division Harrison, N. 1. 4-63 
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TEST CIRCUIT 

TYPE 
6293 

ECG' ECC2 Ebb 

R3 

0.1 µf, 600 y dc 

C2: 2 µf, 600 y dc 

C3 : 0.25 ¡if, 5000 V dc 
E 1: Grid-No.1 Supply Volt. 
Ecc2: Grid-No.2 Supply Volt. 

Ebb: Plate Supply Voltage 

E91 : Rectangular-Wave 

Signal Voltage 

R5 : 20 ohms, I watt, 

non- Induct 1 ve 

R2 : 3000 ohms, I watt 

R3 : 

12 9 : 

R5 : 

R6 : 

R7 : 

RL 

CATHODE-RAY 
OSC ILLOGR A PH 

• 

• 
92CS- 6015 • 

10 ohms, 5 watts, 

non- induct ive 
25 ohms, I matt, 

non- induct ive 

1000 ohms, I watt 
10000 ohms, 50 watts 

30 ± I% oboe, 

non- Induct lye 

For values, see Typical 

Operation and Charac-

teristics Range Values 

(Note 41 

Information furnished by RCA is believed to be ercure,* end re-
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result from in uee. No license is granted by 
implication or otherwise under tiny patent or patent rights of RCA. 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RATING CHART II 
I 111111111111 I 111111111111 II 

— E .e• = 6.3 VOL.-U 

— AVERAGING TIME = 10000 MICROSECONDS MAX. 

4 

0.001 

JUN. 6,1953 

• II 5 • 5 I 
0.01 0.1 

DUTY FACTOR 

TUBE DEPARTMENT 
WHO COVORAII. OF P.O.. KAFÉ13014....« MOO 

4 II 

92CM — 8014 
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6293 

BEAM POWER AMPLIFIER 

AVERAGE PLATE CHARACTERISTICS 

200 400 400 
VOLTS 

1100 1000 

SECS — 1110177 

AVERAGE PLATE CHARACTERISTICS 
, -r-y 

Cf• 5:3 VOLTS 

GRID N22 SUPPLY VOLTS 4 SOO 
SERIES Gmo-paa RESISTOR (010461000 

I 

e 

• 00 

•75 
/«. 

ORICP.14,1 VOLT II ••S 

I 

+ES 
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92C3 — 111007 

OCT. 1, 1953 
TM DEPARTMENT 
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BEAM POWER AMPLIFIER 

4 

4 

4 

3 

o 

AVERAGE PLATE CHARACTERISTICS 

Ef. 6 3 VOLTS 
GRID N•2 SUPPLY VOLTS= 400 
SERIES GRID-N*2 RESISTOR JOHMSI=1000 

.100 

•7 5 

GRID-N•I VOLTS 

r 
(EGi .." 

/ .25 

_ 

r 

00 400 600 
PLATE VOLTS 

600 1000 

92C 5-6018T 

AVERAGE PLATE CHARACTERISTICS 
I 

4.6.3 VOLTS I 

GRID NIII2 SUPPLY VOLTS*S00 
SE RIES GRID-N.2 RESISTOR (OHMS) . 1000 

*100 

3 

.615 

r,---

GRID -N.1 V 

.23 

--- --- --- 

a 

--- - 
PLATE VOLTS 

o 

ROC 5-110111T 

OCT. 1, 1953 TUBE DEPARTMENT 
RA010 COEPORATION OP AMERICA. NANINON, NEW JERSEY 

CE-8018T 
—80191 



6417 
VHF BEAM POWER TUBE 

9 PIN MINIATURE TYPE 

Heater, for Unipotential Cathode: 
Voltage   12.6t 101 . . . . ac or dc volts 
Current 0  375   amp 

Except for heater ratIng, the 6417 ss the same as the 5763. 

With 12.6 volts on heater of the 647, the minimum heater 
current is 0.345 ampere and the maximum heater current is 
0.405 ampere. 

MAY 3, 1954 WOE DIVISION DATA 
RADIO CORPOUTION OF AMERICA. IMF«it NEW nun 
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UHF BEAM POWER TUBE 
WATER-COOLED ELECTRODES 

GENERAL DATA 

Electrical: 

Filament', 2-Section Multi-strand 
Thoriated Tungsten: 

Voltage per section ( AC or DC)   

Current per section at 1.35 volts 
Starting current per section   

Cold resistance per section   
Minimum heating time   
Supply circuits   

Mu-Factor, Grid No.2 to Grid No.1 for ilate 
volts. 3000, grid-No.2 volts. 800. and plate 
amperes. 4 . . . . . . . . .   

Direct Inte-electrode Capacitances: 
Grid No.1 to plate   
Input   
Output   

Internal Bypass Capacitors between 
Grid No.2 and Cathode ( Total)   

11.35 ay. volts 
11.50 max. volts 
1000 amç 
Must never exceed 

1500 amperes, 
even momentarily 

0.0002 ohm 
10 seconds 
See Circuits 

6 

0.1 max, 
335 
30 

15000 

.41 

Mechanical: 

Terminal Connections: 

Fl -Fil. Sect. No.1 KR -RF Cath. Term. 
d Water Conn. Contact Surface 

F2 - Fil. Sect. No.2 For Circuit 
ei Water Conn. GI 62 Returns 

GI - RF Grid-No.1 Fm -Connon Point of 
Term. Contact Givi Fil. Sections 
Surface KR d Water Conn. 

G1 - DC Grid-No.1 d Fa i P-RE Plate Term. 
Water Conn. Por Location Contact Surface of 

G2 -DC Grid-No.2 d respective te ,sintets, 5N - DC Plate 6 
Water Conn. vi..,,, i0:11 0."„,. Water Conn. 

Mounting Position   Tube axis vertical, with 
plate terminal either up or down 

Overall Lergth   7-11/32" + 3/8"-1/2" 
Maximum Diameter   11-3/8" 
Air Cooling: 

Forced-air cool.ng of the ceramic bushing at the grid-

No.1 seal and at the plate seal is required only If the 

temperature of tne ceramic bushing at either sea' exceeds 

the specified maximum value of I50°C. Under such con-

ditions, provision should be made for blowing afr at the 

ceramic bushings through suitable openings inthe coaxial-

cylinder cavity circuit. 

See Operating motes on conserving filament life. 

MAY 3, 1954 TUBE DIVISION TENTA- IVE DATA 1 
FAIKO COIFOLATION OF A4*FlICA, 1441111SOKI, Paw nu« 
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UHF BEAM POWER TUBE 

Water Cooling: 
Water cooling of the filament—section blocks, rf cathode 

terminals, grid—No.I block, grid—No.2 block, and plate 

is required. The water flow must start before application 

of any voltage and preferably should continueforseveral 

seconds after removal of all voltages. Interlocking of 

the water flow through each of the cooled elements with 

all power supplies is recommended to prevent tube damage 

in case of failure of adequate water flow. 

Water Flow: 

To Filament-Section-
No.1 Block   

To Filament-Section- . 
No.2 Block   

To Filament Mid-Tap Block . 

To Grid-No.1 Block   

To Grid-No.2 Block   

Pressure 
Min. Typical [WOW 

elffl t6gi pst 

{0.5 0.5 2 
1.2 11 

{0.5 0.5 2 
1.2 11 

{0.5 0.5 2 
1.2 10 

{0.5 0.5 1 
1.2 6 

{0.5 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. 0C 
Outlet Water Temperature ( Any outlet) 70 max. 0C 
Weight ( Approx.)   25 lbs 

RF POWER AMPLIFIER--Class El Television Service 

Synchronizing-levei conditions pos. tube unless otherwise indicated 

Maximum CCSe Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC PLATE-SUPPLY VOLTAGE 
DC GRID-No.2 ( SCREEN) VOLTAGE   
DC GRID-No.2-SUPPLY VOLTAGE   

• Directly across staled element for the indicated 

Of See next page. 

14, to 
1000 Nc 

7000 max. 
8000 max. 
1000 max. 
1100 max. 

new. 

volts 
volts 
volts 
volts 

MAY 3, 1954 TUSE DIVISION TENTATIVE DATA 1 
INDIO COÉPORATiON OF utimIcA. wutiscm. NEW 11331V 
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UHF BEAM POWER TUBE 

• 

• 

I 

DC PLATE CURRENT   1 max. amp 
DC GRID-No.1 ( CONTROL-GRID) CURRENT   0.5 max. amp 
PLATE INPUT   49000 max. watts 
GRID-No.2 INPUT ; Pedestal Level)   600 max. watts 
PLATE DISSIPATION   26000 max. watts 

Typical Operation: At 500 Mc At goo Mc 

liandvidthà of 7 7 Mc 

DC Plate Voltage   6000 6500 volts 
DC Grid-No.2 Voltage   950 950 volts 
DC Grid-No.1 Voltage   -140 -140 volts 
Peak RF Grid-No.1 Voltage: 
Synchroniz'ng level . . 160 160 volts 
Pedestal level   100 100 volts 

DC P'ate Curent: 
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.1 Current ( Approx.): 
Synchronizing level . . . . 0.13 0.1 amp 
Pedestal level   0 0 amp 

Driver Power Output ( Approx.):4 
Synchronizing level . . .   600 1000 watts 
Pedestal level   350 560 watts 

Output-Circuit Efficiency 
(Approx.) 85 80 per cent 

Useful Power Outpue ( Approx.): 
Sylchronizing level . . .   15000" 12000" watts 
Pedestal level   8400" 6700" watts 

PLATE-MODULATED RF POWER AMP.--Class C Telephony 

Ca rr i rr conditions per tube for use with a nao. modulation factor of 1.0 

Maximum CCU Ratings, Absolute Values: 

up to 
t000 M. 

DC PLATE VOLTAGE   4500 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE   1000 max. volts 
PEAK GRID-No.2 VOLTAGE 

(0C+ AC Component)   1200 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE -300 max. volts 
DC PLATE CURRENT   4.5 max. amp 
DC GRID-No.1 CURRENT   1 max. amp 
PLATE INPUT   22500 max. watts 

ar Between the half—power points as measured in the output circuit. 

4 SS, See next page. 

MAY 3, 1954 nnw DIVISION TENTATIVE DATA 2 
eArao CORPORATION Or AMERICA. HARRISON. NEW nuer 
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UHF BEAM POWER TUBE 

GRID—No.2 INPUT   400 max. volt* 
PLATE DISSIPATION   16500 max. watts 

Typical Operation: At goo Mc At goo Mc 

DC Plate Voltage   4000 4250 volts 
DC Grid—No.2 Voltage*   600 600 volts 
DC Grid—No.1 Voltage   —200 —200 volts 
Peak RF Grid—No.1 Voltage . 210 210 voltAlli 
DC Plate Current   4.25 4 ampler 
DC Grid—No.2 Current   0.65 0.6 amp 
DC Grid—No.1 Current ( Approx.)  0.3 0.2 amp 
Driver Power Output ( Approx.)4  700 1000 watts 
Output—Circuit Efficiency 

(Approx.) . . . 80 75 per cent 
Useful Power Output ( Approx.) . 7250" 4500" watts. 

RF POWER AMPLIFIER--Class C Telegraphy° 
and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum US ° Ratings, Absolute Values: 
UP to 

t000 Mc 

DC 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.1 ( CONTROL—GRID) VOLTAGE . —300 max. volts 
DC PLATE CURRENT   6.5 max. amp 
DC GRID—No.1 CURPENT   0.5 max. amp 
PLATE INPUT   45500 max. watts 
GRID—No.2 INPUT   600 max. watts 
PLATE DISSIPATION   26000 max. watts 

Typical Operation: At goo Nc At goo e II, 

DC Plate Voltage   6500 6500 volts 
DC Grid—No.2 Voltaget   800 800 volts 
DC Grid—No.1 Voltagett  —140 —140 volts 
Peak RF Grid—No.1 Voltage . 160 160 volts 
DC Plate Current   6 6.3 amp 
DC Grid—No.2 Current   0.5 0 4 allo 
CC Grid—No.1 Current ( Approx.)   0.2 0.15 a 
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. 

è Obtained preferably from a separate source. 

See next page. 

• 
MAY 3, 1954 TENTATIVE DATA 2 
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UHF BEAM POWER TUBE 

▪ Key—down conditions per tube without amplitude modulation. modulation 
essentially negative may be used if tke positive peak 0 -me audio— 
frequency envelope does not exceed 1151 if the carrier conditions. 

4 Inc driver stage is required to supple tube losses ald rf circuit 
losses. The driver stage should be designed to provide an excess of 
power above the indicated value to take care of variatioes in line 
voltage, in components, in initial tube characteristics, and in tube 
ckaracteristics during life. 

▪ thisvlt lfsie:cyulpower is measured at load of output circuit having 
indicated 

Obtained preferably from a separate sou -ce, or •from the plate—supply 
voltage with a voltage divider, or throue a series resistor. A series 
9rid—No.2 resistor should not be used if the 6448 or a pseceding stage 
is keyed. In this case, the regulation of the source should be suf— 
ficient to prevent the grid—No.2 voltage from rising abone 110C volts 
under key—up conditions; and additional fixed grid—No.1 bias must be 
provided to limit the plate current. 

tt Obtained from fixed supply. Dy grid—. 0.1 resistor, by cathode resis— 
tor, or Dy combination metkods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note gin. 'ax. 

Filament Current per Section 1 900 1100 arc) 
Filament Current per Section 2 960 1160 amp 
Grid—No.1 Voltage 1  3 —160 volts 
Useful Power Output 1  4 11000 — watts 
Power Gain   1,4,5 10 

mo,. 1: Wit?' 1.55 volts ac per section. 

Note 2: with 1.5 volts ac per section. 

Note 5: With 2—phase excitation of the filament sections, dcol.,te voltage 
Of . 500 volts, dc grid—No.2 voltaee of 800 volts, and dc gr.d— 
No.1 voltage adjusted to give a dc plate current of 0.6 ampere. 

Noie 4: With 2- phase excitation of the filament sections. In rf power 
amplifier circuit having bandwidth all Mc as defined by the hall— 
oos.r points and with dc plate voltageof 7000 volts. dc grid—No.2 
voltage of 800 volts, dc grid—No.: voltage of — 15c volts, drive 
adjusted to give dc plate current of 6.75 amperes, and frequency 
of .00 mc. 

Note 5: With driving power measured at inp.st to input—cavity circuit fed 
by transmission line having voltage—standing—wave ratio not 
greatee than 2. Power gain is ratio of useful poem- output to 
driving pos.-. 

OPERATING NOTES 

Instructions for conserving filament life of the 6448 and 

for the use of high—speed electronic protective devices 

with it are given in the technical bulletin. A : opy o' 

the technical bulletin for the 6448 will be supplied on 

request to Commercial Engineering, RCA, Harrison, N.J. 

MAY 3. 1954 mg WNW:« TENT4Tre DATA 3 
RADIO CODOUTION OF MMHG, RUMP& NEW AM 
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FILAMENT—SUPPLY CIRCUITS 

WITH 

SINGLE- 
PHASE AC 
EXCITATION 

SECTIONS 
IN 

SERIES 

INPUT F2 
END 

A  M 
V 

o 
F1 • 

A 
V=2.7 VOLTS 
A=1000 AMPERES 

RMS 

SECTIONS 
IN 

PARALLEL 

INPUT F2 
V 

END 

V Fi V 

0 

A 
V=I.35 VOLTS 
A=2000 AMPERES 

RMS 

WITH TWO-PHASE 

(QUARTER PHASE) 
AC EXCITATION 

A 

INPUT F2 • 
END 

V 

0 FM 
V 

0 FI 

A 

Center Tap For CIrcuit Returns 
V=I.35 VOLTS RMS 
A=I000 AMPERES 

WITH DC 

EXCITATION 

SECTIONS 
IN 

SERIES 

INPUT F2 

END 
F ° V 
M 0 

o 
F1 

A 
V=2.7 VOLTS DC 
A=1000 AMPERES 

SECTIONS 
IN / 

PARALLEL 

IN PU T F2 

END 
V 

F 
0 M Fi V 

0 

A 
V=1.35 VOLTS DC 
A=2000 AMPERES 

F1 = FILAMENT SECTION N21 
F2 = FILAMENT SECTION N22 
rm = COMMON POINT OF FILA-

MENT SECTIONS 
92CM -8249 

MAY 3, 1954 
1118E DIVISION 

EADIO CORPOIATION Of AMERICA. HARRISON, Kew rum 

CE-8429 
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UHF BEAM POWER TUBE 

TUBE DIVISION 
RADIO CORPORATION OF »AFRICA. NAIRISON, NEW Mir 

MAY 3, 1951 .:E-8256A 
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RF PLATE TERMINAL 
CONTACT SURFACE 

BA 
----NOTE 8 

RF GRID- N21 TERMINAL 
CONTACT SURFACE 

BB 
-- NOTE 8- 1 

EXHAUST CAP 2». 34%; 
MAKE NO CONNECTION- 4  

DO NOT REMOVE • 1,32- 

3%4-134;j  

3%; 

51: MIN 

NOTES 
516  

33;2 1/1 

NOTES 
6 & 7 

DC PLATE & WATER 
CONNECTION 
NOTES 3 I. 4 

36.2 i'3;1 2 — 

FILAMENT SECTION N22 
& WAT ER CONNECTION 

NOTES 1 8 2 

3/.4« MIN. 
NOTES 
516 

—/ NOTES 
Ij 617 

" 

. NOTE 8 
— 4. 41* .116. 

64 48 • 
7 I/32 

3/ 2 BB' 

NOTE  8II -- 

3'64"  
-Iss" 

NOTE 9 

2 1/: FILAMENT 
L WATERAt  215,17NIÉCNTI P'01:11 
NOTES 1 & 2 

COMMON POINT OF FILAMENT 
SECTIONS & WATER CONNECTION 

NOTES 1 & 2 

• • • • • 
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A
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34" ti/32" 

90*± 

FT-17—  

24   
MIN. MAX. .4•32" 

1  
DC GRID-N42 & WATER 

CONNECTION NOTES 1 & 2 

4e 

± 2° 90° 

± 20 

3  
NOTES 
6 & 7 

.43 594:2 33; 

"  
 7 7/" 

81%;:e!" 

9 el 20 
----DC GRID- N21 & WATER 
CONNECTION NOTES 1 & 2 

INPUT END 

CATHODE TERMINAL 
CONTACT SURFACE FOR 

CIRCUIT RETURNS 

e2CL - 8256 II 
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UHF BEAM POWER TUBE 

NOTE I: WATER CONNECTIONS FOR FILAMENT SECTIONS No.I AND 

No.2, COMMON POINT OF FILAMENT SECTIONS, GRID No.1, AND 

GRID No.2 HAVE I" - 16 AMERICAN STANDARD THREAD, FREE FIT 

(CLASS 2), 3/8" LONG, 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-CYLINDERcCm-

BINATION GAUGE SHOWN IN SKETCH GI . 

NOTE 3: WATER CONNECTION FOR THE PLATE HAS 1-3/4-16 

AMERICAN STANDARD THREAD, FREE FIT ( CLASS 21, 3/8" LONG, 

AND 2 HOLES 0.508"-0.522" DIAMETER SPACED 11/16" ON 

CENTERS. 

NOTE 4: THE HOLES IN THE PLATE WATER CONNECTION WILL 

ACCEPT THE PINS 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 ONLY OVERA 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-

INCIDENT WITH THE AXIS OF THE RF GRID-No.1 CONTACT SURFACE 

WITHIN 3/32". 

NOTE 8: THE CONTACT SURFACES BA- BA' AND BB-BB' ARE PARALLEL 

WITHIN 1/16". 

NOTE 9: SERIAL NUMBER IS LOCATED ON THIS SURFACE BETWEEN 

DC GRID-N0.2 AND FILAMENT SECTION No.I CONNECTIONS. 

MAY 3, 1954 
IUDS DIVISION 

RADIO COUOILATION Of MIRKA. HAMMON. NEW nun 

CE -8256D 
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UHF BEAM POWER TUBE 

2- PINS 

.255" •.000" 

.4375t .0002' 

.2187"i.0001" 

.+.020" 
.188  

-.000" 

.910.+.001" 
-.000" 92CS-8254 

GAUGE SKETCH GI 

TAPPED FOR 13/4 . -16 

AMERICAN STANDARD THREAD, 

FREE FIT (CLASS 2), 

.300"--.350" LONG 

CYLINDER 

(NOTE 1) 

PLUG 

(NOTE 2) 

.• OCO" 
895 -.0C 1. 

NOTE 1: TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC 
WITH UNTAPPED SECTION OF CYLINDER WITHIN .00e 

NOTE 2: PLUG SIDES 8 PIN SIDES MUST BE PARALLEL 

WITHIN .001? 

MAY 3, 1954 TUBE DIVISION 
RADIO COIFOIATION OF AMIIICA. Ituincia, NEW IFISEY 

CE-8254 
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UHF BEAM POWER TUBE 

2- PINS 

.506,e01A. 

.34375" 

2.0001" 

.6675" 
2.0002* 

GAUGE SKETCH 62 

L,..seo• 00.0001„" 
NOTE i: TAPPED SECTION OF CYLINDER MUST RE CONCENTRIC WITH 

UNTAPPED SECTION OF CYLINDER WITHIN .002". 

NOTE 2, PLUG SIDES I PIN SIDES MUST BE PARALLEL WITHIN .00rf 

TAPPED FOR 134:-16 

AMERICAN STANDARD THREAD, 

FREE FIT (CLASS 2), 

.300"--.350 "LONG 

CYLINDER 

(NOTE 1) 

PLUG 

(NOTE 2) 

1.425` 4.°"" 
-.001 * ...I 92CS-6253 

MAY 3, 1954 CE-8253 
DIV1SION 

RADIO COIPORATION 0MIRKA. HARRISON, NEW MSC, 
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AVERAGE PLATE CHARACTERISTICS 

Fti  
Ef=1.35 VOLTS AC 

: GRID—N2 VOLTS=6CX) 
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6521 

MAGNETRON 
FORCED-AIR COOLED 

Fixed Frequency: 5400 t 20 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  10 ± 10% ac or dc volts 
Current  3.2   amp 
Starting current: The maximum instantaneous starting current 

must never exceed 12 amperes, even momentarily. 

Minimum Cathode Heating Time   5 minutes 
Frequency  5400 ± 20 Mc 
Maximum Frequency Pulling 

at VSWR pf 1.5/1   10 Mc' 
Maximum Frequency Change with 

Anode Temperature Change 
(After warmup) 

Mechanical: 

Dimensions and H - Heater 
Terminal Connections: K - Cathode 
Ser Dimenslonal Outltne P -Anode 

0  15 Mc/°C 

Connector (For heater terminal 
and heater-cathode terminal 1 . . . Uc i n i te e No. I 15364 

with built-in c a - 
pacitor, or equivalent 

Mounting Position  Any 
Air Plow: 

fo Pies-- An air stream should be directed along the cool:ng fino 
toward the body of the tube. The stream may be obtained from a rec-
tangular nozzle about 3. x 1-1/2 locate° so that the plane through 
the 3. Side is parallel with the plane o' a cooling fin ana so the.; 
the nozzle .s centered on the body of the tube. Adequate flow 
should be proviced so that the temperature of the anode bl.cx does no: 
exceed 150.C. 

ro hater-Cathode fersinat -- Adequate flow should be proviced to main-
tain the temperature of the heater- cathode terminal below 16h0C. 

Weight ( Approx.)   11-1/2 lbs 

PULSED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For Duty Cycle of o.00l max. 

PEAK ANODE VOLTAGE   16 max. kv 

PEAK ANODE CURRENT   116 max. amp 
t10 min. amp 

PEAK POWER INPUT.  256 max. kw 

• Manufactured by ucinite Division of united-Carr Fastener corporation. 
Neetonville 60, Massachusetts. 

• For atmospheric pressJres greater than 40 centimeters of mercury at /DoC. Operation at pressures lower thar 40 centimeters of mercury 
altitudes higaer than 16000 feet) may result in arcover with con-
eouent damaoe : o the tube. 

MAY 1, 1955 IINIE DIVIINON 
RADIO CO.PORAMOM Of AMIIIICA, MAMMON. NfW AIM 

TENTATIVE DATA 1 
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MAGNETRON 

AVERAGE POWER INPUT 
PULSE DURATION   
OPERATION TIME IN ANY 

100-MICROSECOND INTERVAL   5 max. msec 

RATE OF RISE OF VOLTAGE PULSE  f120 max. kvimsec 
1 80 min. kv/msec 

ANODE BLOCK TEMPERATURE  150 max. 
HEATER-CATHODE TERMINAL TEMPERATURE. 165 max. 
LOAD VOLTAGE STANDING-WAVE RATIO . . 1.5 max. 

Typical Operation& with Load Voltage Standing-Wave 
Ratio Equal To or Less Than 1.05 

W:th Duty Cycle of 0.0008 

Heater Voltage  See Operating Cons:derat,-n 
Magnetic Field   Supplied by permanent maw', 

integral with tube 
Peak Anode Voltage ( Approx. ,   15 kv 
Peak Anode Current   13.5 amp 
Pulse Repetition Rate  400 cps 
Pulse Duration   2 msec 
Maxirum RF Bandwidth   1.5 Mc 
Peak Power Output  85 k 

0  256 max. 
2.2 max. msec 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Nte litn. Max. 

Heater Current . . . 1 2.8 3.6 am; 
Peak Anode Vol tag . 2 14 16 
Peak Power Output  2,3 75 
Pulses Missing From Total. .   2,d - 0.2- 5 
mote 1: With 10.0 volts ac on heater. 

Mote 2: With peak anode current of 19.5 amperes, and heater voltage re-
ouced to 9.1 volts. 

Note 3: With peak anode voltage of approximately 15 kilovolts, ano 
block temperature of approximately 1000C, and maximum eswe equa 
to or less than 1.05. 

Note em, Pulses are considered to be missing if the energy level at the 
operating frequency is.less...than 70 per cent of the normal value 
at a v5wR of 1.5, and with V5WR phase adjusted to Produce maxi -
mum instability. 

OPERATING CONSIDERATIONS 

The wavegutde out/nut flange is designed for use with a 

standard l" x 2" rectangular waveguide such as that 

designated by REINA as WR 187, or that having the JAN 

designation RG-49/U, and mates with flanges such as 
Airtron e NO.E154626 or equivalent. 

It is essential that the input circuit be designed so that if arcin 
occurs the energy per pulse delivered to the tube cannot greatly exce 
the normal energy per pulse. To satisfy this requirement, it 1 
recommended that pat sers of the discharging- network type be used. 
Manufactured by Airtron, Inc., Linden, a. J. 

MAY 1, 1955 TUBE DIVMON TENTATIVE DATA 1 
RADIO CO”ORATION OF NAFRICA..111110N. MN/ 1111SIV 
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MAGNETRON 

As soon as the 6521 begins to oscillate, the heater voltage 

should be recuced to 9.1 volts when it is operated under 

the typical Dperating conditions shown in the tabulated 

data. Fcr other operating conditions, the heater voltage 

lEf 1 shoild be reduced depending on the average power 

input CF.) to the tube as follows: 

le2 (watts) El (volts) 

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 TUEDIVISIOpt TENTATIVE DATA 2 
RADIO cotroaAnow OF AMERICA MAR.SON. NEW JERSEY 
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MAGNETRON 

4 MOUNTING BOSSES 

I/4 - 20 THREAD 

% MIN. DEPTH 
(NOTE e 

5/8 "DIA 

3 000" 
2.010" 

31/32'f 3/6; 
(NOTE 3) 

I/47  

(NOTE 1) 

)14"±3/64"-i 

215(2.005%4A 
4 HOLES 

2.500"2 010" 

AXIS OF 
HEATER-CATHODE 

TERMINAL 

3,3;p 

\- REF ERE NC- E 
PLANE I 

Q OF WAVEGUIDE 
r OUTPUT FLANGE 

016" 
MAX 

FLANGE FOR 
ALTERNATE 
MOUNTING 

(NOTES 2 & 10) 

REFERENCE 
PLANE   

2 5/6; 

23/6; 

417/3j 
MAX. 

SEE DETAIL A 

NOTE 5 

N7AVEGUIDE 
OUTPUT FLANGE 
(NOTES 4 & 10) 

COOLING FIN 

Ç. OF WAVEGU1DE 
OUTPUT FLANGE 

SEE 
DETAIL B  

,6' (NOTE 3)  

7143"MAX. 

5,3 " 

2% , 

MAX V32 
(NOTE 3) 

REFERENCE 
PLANE III 

92CL-13537 

MAY 1, 1955 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

CE-8537A 
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MAGNETRON 

HEATER 
TERMINAL\ 

HEATER-
CATHODE 
TERMINAL 

.818" .156" 
mIN. MAX 

(NOTE 7) (N OT E 

DETAIL A 

/8 TO 18 

(NOTE 6.) 4 
MIN. 

(NOTE 6) 

: 7125"± 010"(NOTE .8) 169-,005" 

4 64 
.h.1   " 

-  

SEE NOTE 9 

10-32 THREAD 
8-HOLES 

DETAIL B 

1.787" 
t.003" 

•ooe" 

.894"t .002" 

872.'8.003" 

436± .002" 

I 1.394" .936" 
t 002 t.002" 

..872" 

2.788" t.003" — F 
8.003" 

1  

.002 1.584" 

t.oto" 

woo" 
8.003" 

500"± .002" 

1.00dt  

L2.I68" 
Lome-- 92CM-8538 

Reference plane / is defined as tiat plane against which 

the waveguide output f lange abuts 

Reference pane // is defined as the plane perpendicular 

to reference plane / and touching the surface of the 

flange for alternate mounting. 

Reference plane /// is defined as that plane perpendicular 

to reference plane / and passing through the exact centers 

of holes. AI and ,E3I. 

.-1.084"t .005" 

MAY 1. 1955 WOE DIVISION Œ-8538-8537B 
RADIO COIPOILATION Of MAI f ICA, Mf/IION. NV./ AM, 
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MAGNETRON 

NOTE I: 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 ir 

at the specified location. 

NOTE 2: When resting on a smooth surface, this flange 

surface shall have a flatness such that a 0.050" thick-

ness gauge 1/8" wide shall not enter between the two 

surfaces, and it shall be perpendicular to reference 

plane / within ± 20 . 

NOTE 3: The tolerances include angularas well as latecal 

deviations. 

MOTE 4: With the waveguide output flange resting on a 

plane surface, a 0.005" thickness gauge 1/8"wide shall 

not enter between the two surfaces. 

NOTE 5: No part uf the tube support fastened to the 

flange for alternate mounting should extend within the 

surface of a cylinder whose radius is 3/4" and whose 

axis is perpendicular to reference plane // at the 

specified location. 

NOTE 6: These dimensions define extremities ofthe 0.169" 

internal diameter of the cylindrical heater terminal. 

MOTE 7: These dimensions define extremities of the 0.540" 

internal diameter of the cylindrical 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 lip. 

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 DIVISION 

RADIO CORPORATION OF APAERICA, HARRISON, NEW 11ESEF 

CE-8537C 
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PERFORMANCE CHART 

• • mom ...... women • 

OPERATING FREQUENCY:5400t 20Mc 
PULSE DURATION , 2MICROSECONDS 
PULSE REPETITION RATE , 400 PPS 
TUBE OPERATING INTO MATCHED LOAD 
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TWIN BEAM POWER TUBE 
Useful et frequencies up to 470 Me 

Unless Otherwise Specified, Values are on a Per—Tube Basis 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage 6  3 t 10% . ac or dc volts 
Current   1.25   amp 

Transconductance for dc plate volts. 200, 
dc grid-No.2volts. 200, and dc plate ma.. 50 4500 µmhos 

Mu-Factor, Grid No.2 to Grid No.là 
for dc plate volts.. 200, dc grid-No.2 
volts. 200, and do plate ma . 50   8.5 

Direct Interelectrode Capacitances:'" 
Grid No.1 to plate 0  11 max. µµf 
Grid No.1 to cathoce & grid No.3 A 

internal shield, grid No.2 ( pins 
1 & 7), and heater   7 µµf 

Plate to catnode & grid No.3 1, in-
ternal shield, grid No.2 ( pins 1 

7), and heater   3.4 µµf 

Mechanical: 

Mounting Position   Any 
Maximum Overall Leng'h   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.1 of 

Unit No.2 
Pin 3— Heater 
Pin 4- Cathode, 

Grid No.3, 
Internal Shield 

Pin 5- Heater 

Pul 

Pin 6- Grid No.1 of 
Unit No.1 

Pin 7- Grid No.2 
PU1 - Plate of 

Unit No.1 
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 
Cooling: Free circula - ion of air around the tube is required. In addi-

tion, some forced-air cooling will generally be required to pre-
vent exceeding the specified maximum bulb temperature. 

à Each unit. 

à With no exte-nal shield. 

'H- Indicates a change. 

6-56 DP/ON 
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6524 

TWIN BEAM POWER TUBE 

AF POWER AMPLIFIER & MODULATOR-- Class AB2t 

ccs° rcAsoo 

Maximum Ratings, 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-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 CCS Operation: 

DC Plate Voltage   400 500 volts 
DC Grid-No.2 Voltage"   200 200 volts 
DC Grid-No.1 ( Control-

Grid) Voltage: 
From fixed- bias source . . -23 -26 volts 

Peak AF Grid-No.1-to-Grid-
No.1 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.1 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 waits 

Typical ICAS Operation: 

DC Plate Voltage   500 600 volts 
DC Grid-No.2 Voltage"   200 200 volts 
DC Grid-No.1 (Control-

Grid) Voltage: 
From fixed- bias source . . . . -25 -26 volts 

t Subscript 2 indicates that grid-5o.1 current flows during some part of 
.. the input cycle. 

Averaged over any audio— frequency cycle of sine—wave form. 

See next page. 
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6524 

TWIN BEAM POWER TUBE 

Typical ICAS Operation (Cont ,d): 

Peak AF Grid-No.1-to-Grid-
No.1 Voltage   76 76 volts 

DC Plate Curent: 
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 

DC Grid-No.1 Current: 
Max.-signal value   2.9 3.3 ma 

Effective Load Resistance 
(Plate to plate)   8900 11400 ohms 

Max.-Signal D-iving Power 
(Approx.) ,   0.1 0.1 watt 

Max.-Signal Power Output 
(Approx.)   50 57 watts 

Maximum Circuit Values ( CCS or ICAS): 

Grid-No.1-Circuit Resistance:, 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

PLATE-MODULATED PUSh -PULL RF POWER A. — Class C Telephony 

Carrie , comdi7ions Per tube for use with a max. modulation fe:tex of 1.0 

CCS° ICASCO 

Maximum Ratings, Absolute Values: 

For max. plate voltage and max. plate input above 100 Mc, 
see Rating 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.1 (CONTROL-GRID) 

VOLTAGE -200 max. -200 max. volts 
DC PLATE CURRENT   125 max. 125 max. ma 
DC GRID-No.1 CURREN-   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 
44 Preferably obtained frOm a separate source or from the plate-veltage sixOple 

with a voltage divider. 

• Driver stage should be capable of supplying the specified driving power at low 
distortion to the wo.1 grids of the 0132 stage. To minimize distortion, the ef-
fective resistance pergrid-wo.1 circuit of the ABz sta9e should be held atalow 
value. For this purpose, the use of transformer coupling is recommended. In no 
case, however, shouldthetotaldcgrid-wo.1-circmil resistanceexcee130000 cMnm. 

0.00 : See next page. 
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6524 

TWIN BEAM POWER TUBE 

CCS° ICAS" 

Typical Operation up to 100 Mc: 

DC Plate Voltage   400 500 volts 
DC Grid-No.2 Voltage(Approx.)é 200 200 volts 
Froman adjustable series -e-
sistor having max. value of 45000 45000e ohms 

DC Grid-No.1 Voltage*  -61 -61 volts 
From combination employtng 

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.1 Current ( Approx.) 2.5 2.5 ma 
Driving Power ( Approx  )   0.2 0.2 watt 
Power Output ( Approx.)e. • • • 31 40 watts 

Typical Operation at 462 Mc: 

DC Plate Voltage   300 300 volts 
DC Grid-No.2 Voltage(Approx.)4 200 240 volts 

From an adjustable series re-
sistor having max. value of 45000 25000 ohms 

DC Grid-No.1 Voltage*  -60 -60 volts 
From combination employing 

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.1 Current ( Approx.) 1 1 ma 
Driver Power Output ( Approx.). 7 7 watts 
Useful Power Output(Approx.)" 9 12 watts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance i 30000 max. 30000 max. ohms 

PUSH-PULL RF POWER AMP. & OSCILLATOR--Class C Telegraphy ° 
and 

PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

CCS° 'CAS" 
Maximum Ratings, Absolute Values:  

For max, plate voltage and max. plate input above 100 Mc, 
see Rating Chart II 

DC PLATE VOLTAGE   500 max. 60C max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  300 max. 300 max. volts 

à Obtained preferably from a separate source modulated along with the plate supply 
or from the modulated plate supply through a series resistor. It is 
recommended that this resistor be adjustable to permit obtaining the de-
sired operating plate current after initial tuning adjustmentsarecompleted. 

* Obtained froma combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. The combination of grid-No.1 resistor and fixed supply 
has the advantage of not only protecting the tube from damage through loss 
of excitationbut also of minimizing distortion by bias-supply compensation. 

o oo 4) as ! o See next page. 
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6524 

TWIN BEAM POWER TUBE 

CCS° ICAS" 

DC GRID—No.2 SUPPLY VOLTAGE . . 400 max. 400 max. volts 
DC GRID—No.1 ( 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 havingmax. value of . . 400000  40000% ohms 

DC Grid-No.: Voltage»  -44 -44 volts 
From grid resistor of . . .   12000 12000 ohms 
From cathode resistor of . • • 330 330 ohms. 

CC Plate Current   120 120 ma 
DC Grid—No.2 Current ( Approx.)   8 8 me 
DC Grid—No.1 Current ( Approx.)   3.7 3.7 ma 
Driving Power ( Approx.) . . .   O. 0.2 watt 

wa tts Typical Output ( Approx.).. . . .   41, 56  

Typical Operation as Amplifier at 462 WC' 

DC Plate Voltage   300 300 volts 
DC Grid—No.2 Voltage ( Approx.)  ▪ 200 250 volts 

From an adjustable series re-
sistor navtnimax. value of . 60000 20000 ohms 

DC Grid-No.1 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.1 Current ( Aoprox.)   2.6 3.2 flla 

e At 100 Mc. useful power output measured st load of output circuit to 
approximately 29 watts CCS and 36 watt% li AS. 

o Key—down conditions per tube without amplitude modulatior. Amplitude 
modulation essentially negative may be us,d if the positive peakoftPe 
audio—frequency envelope does not exceed 1159of the carrier condition,. 

le Connected to a sop—volt tap on suitable voltage divide , across the 
plate—supply voltage. 

06 At 100 Mc. useful power output measured at load of output circuit is 
approximately 43 watts CCS and 52 watts CAS. 

• Typical operation as an oscillator at 062 Mc is the same as that Shown 
for amplifier service except that the useful power output measured :it 
load of output circuit is approximately 9 watts CCS and 1.4 w4tts ICAS. 

o oo t Ile ea . . . .•, : See next page. 
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6524 

TWIN BEAM POWER TUBE 

ccs° fCAS°° 

Driver Power Output ( Approx.). . 7 7 watts 
Useful Power Output ( Approx.) .. . 16 20 watts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistancet. . 30000 30000 max. ohms 

FREQUENCY TRIPLER— Class C 

CCS° /CAS°° 

Maximum Ratings, Absolute Values: % 

For max. plate voltage and max. plate input above 100 Me, 
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.1 ( CONTROL-GRID) 

VOLTAGE -200 max. -200 max. volts 
DC PLATE CURRENT   100 max. 115 max. me 
DC GRID-No.1 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 ( Approx.)  220 250 volts 

From an adjustable sertes re-
ststor having max. value of . 30000 20000 ohms 

DC Grid-No.1 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.1 Current ( Approx.) 2.9 2.9 ma 

when grid No.1 is driven positive, the total dc grid—No.1—circuit re— 
sistance should not exceed the specified value of ) 0000 ohms. If this 
value is insufficient to provide adequate bias, the additional required 
bias must be supplied by a cathode resistor or fixed supply. 

e Obtained preferably from a separate source, or from the plate— supply 
voltage with a voltage divider, or through a series resistor. A series 
grid—No.2 resistor should be used only when. the 6520 is used in a cir— 
cuit which is not keyed, It is recommended that this resistor be ad— 
justable to permit obtaining the desired operating plate current after 
Initral tuning adjustments are completed. Grid—No.2 voltage must not 
exceed 400 volts under key—up conditions. 

e Obtained from fixed supply, by grid—No.1 resistor, by cathode resistor, 
or by combination methods. 

o,00. se : See next page. 

AUG. 16, 1954 onnsioN TENTATIVE DATA 3 
IWO COWORAIION OF MIRKA. HAWISON. New Man 



6524 

TWIN BEAM POWER TUBE 

ccs° IcAs°° 
Driver Power Output ( Approx.) . 4 4 
Useful Power Output ( Approx.) .. . 7 8.5 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistancett . 60000 max. 60000 max. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Mar. 

Heater Current   1 1.175 1.325 
Mu—Factor, Grid No.2 to 

Grid No.1 (Each Unit) . . . 1,2 7 10 
Direct Interelectrode 

Capacitances ( Each Unit): 
Grid No.1 to plate 3 - 0.11 
Grid No.1 to cathode 

grid No.3 A, internal 
shield, grid No.2 (pins 
1 & 7), and heater . . . . 3 5.8 8.2 

Plate to cathode & grid 
No.3 (1 internal shield, 
grid No.2 (pins 1 & 7), 
and heater   3 2.6 4.2 µµf 

watts 
watts 

ohms 

amp 

mmt 

Note 1: With 6.3 volts ac on heater. 

Note 2: with cc plate voltage of 200 volts, dc grid-No.2 voltage of 200 
volts, and dc plate current of 50 ma. 

Note 3: With no external shield. 

o Continuous Commercial Service. 

• iltermittewt Commercial and Amateur Service. 

se This value of useful power is measured at load of output circuit. 

IX When grid No.1 is driven positive, the total dc grid-No.1 -circuit re-
sistance should not exceed the specified value of 60000 OM'S. If th1s 
value is insufficient to provide adequate ' 1as, the additipnal required 
bias must be supplied by a cathode resistor or fixed supply. 

OPERATING CONSIDERATIONS 

Shielding of the 6524 in rf service is required for stable 

operation. A convenient method of shielding is to mount 

the socket approximately 5/8" beneath ahole in the chassis 

plate so that when the 6524 is inse.-ted in the socket, the 

internal shield lsee Dimensional Outline) of the tube will 

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.I circuits from the plate 

circuits. 

..inclIcales a change. 
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6524 

TWIN BEAM POWER TUBE 

.a5"8"11%,2,:DI 

3/8"± 1461 PU 

01/MAX. 

INTERNAL 
SHIELD 

8 - 8 

MEDIUM- BUT -ON 
SEPTAR 7-PIN BASE 
JEIEC NRE7-20  t 

711:i 118" 

5/1JMIN. 

J25"±.003" 
DIA.-,, 

I  

f 51° 

NOTE I 
2 \ " 6 

52'  52* 

INDEX Boss -.00e" 
• DIA. 8-PIMS 

92CM-8345R2 BOTTOM VIEW 

SEE NOTE 2 

I" 1±I/8" „ 

2 1/2" 39/  
MAX. 

.01D0 " MIN. 
(NOTE 3) ' 

3/8"DIA. MAX. 

THE REFERENCE AXIS YY. IS DEFINED AS THE AX:S 

OF THE BASE- PIN GAUGE DESCRIBED IN NOTE I. 

For Notes, see next eage. 
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6524 

TWIN BEAM POWER TUBE 

NOTE 1: 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 TOLERANCE 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 TV' AND WHOSE 

AXES ARE PARALLEL TO YY'. THE PLANE THROUGH THESE AXES 

WILL BE 90° t 5' FROM THE PLANE THROUGH VV' AND PIN No.4. 

NOTE 3: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE WHICH 

PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

1 

6-56 NOE DIVISION 
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AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 

o 
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CHARACTERISTICS CURVES 

AVERAGE CHARACTERISTICS 
FOR EACH UNIT 
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AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 
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•• GRID-N22 VOLTS.200   

u  

u  

fi  
• uivanuuuivuguuiuig BS  

MO 

kr  umunuuuuuu•u • • 

•• 

o 
o 

JULY 12,1954 

H  

• 

0 0 

PLATE (It,) MILLIAMPERES 

TUBE ENVISION 
uo.o codeouno• 0 malc•.. •Antsc. NeW Mtn' 

92CM -834e 



e-4 
160 

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 WITH INTEGRAL RESONATORS 

For Radiosonde Service at 1680 Mc 

GENERAL DATA 

Electrical: 

Heater, for Umipotential 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 
±12b Mc Frequency Adjustment Range  

RF Coaxial Output Terminal: 
Characteris-ic impedance ( Approx.). 50 ohms 

Mechanical: 

Operating Pos .tion  Any 
Dimensions  See Dimensional Outline 
Resonators ( Two)  Integral Par: of Tube 
Terminal Connections ( See Dimensional Outline): 

INTEGRAL 
H - Heate- LOOP G 

COUPLING RESONATORS 

K - Cathode 

P(.1.1 H 

G - Grid 

P- Plate 

FIXED-TUNED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  120 max. volts 
DC PLATE CURRENT  34 max. ma 
DC GRID CURRENT 8 max. ma 
PLATE INPUT   4 max. waits 
PLATE DISSIPATION   3.6 max. watts 
AMBIENT-TEMPERATURE RANGE   -55 to +75 °C 

Operating Frequency Drift: 

Maximum Frequency Drift: 
For heater voltage range of 5.2 to 6.6 

volts, plate voltage range of 95 to 117 

volts, 4nd ambient—temperature range 

of +22° to —40° C   +4 to -1 Mc 

4 This range of heater voltage is for radiosonde applications in which 
the heater id supplied from batteries and in which the equipment 
design requirrments of minimum size, light weight, and h.gh efficiency 
are the primary considerations even though the average 1 fe expectancy 
of the 6562/57944 In such service is only a few hours. 

As supplied, tubes are adjusted to 1680 A 4 megacycles. 

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

DATA I 
5-62 



6562/5794A 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. 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 I: With 5.2 volts ac on heater. 

Note 2: With ac heater voltage of 6.6 volts, dc plate voltage of 117 
volts, frequency of 1680 Mc, and grid resistor having resistance 
value within the range of 1300 to 2400 ohms, such that the dc 
plate current will not exceed 34 milliamperes. The value used 
for any individual tube is stamped on the tube and Is one of the 
following standard values: 1300, 1500, 1800. 2200, or 2400 ohms. 

Note 3: With ac heater voltage of 5.2 volts, dc plate voltage of 95 
volts, frequency of 1680 Mc, and grid—resistor value specified 
in Note 2 above. When this value of resistance is used, the dc 
plate current will not exceed 34 milliamperes under the specified 
operating conditions. 

Note 4: Measured with a coaxial—type load having an impedance of approx— 
imately 50 ohms and adjusted for amaximum voltage standing wave 
ratio or 1.1. 

OPERATING CONSIDERATIONS 

The flexible heater leads of the 6562/5794A are usually 

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 

followed, 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 electrodes should be 
made by spring contact only. 

The 6562/5794A should be supported by a suitable clamp 

around the metal shell either above or below the frequency— 

adjustment screw. It is essential, however, that the pressure 
exerted onthe shell 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 

will accommodate variations in the relative position of the 

plate terminal in individual tubes. 

The 6562/5794A may be mechanically tuned by adjustment of 

the frequency—adjustment screw located on the metal shell of 

the tube. A clockwise rotation of the frequency—adjustment 

screw will decrease the frequency, while a counter—clockwise 

rotation will increase the frequency. The range of adjustment 
provided by the screw is ± 12 Mc. 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison, N. J. 



6562/5794A 

4 5«± 

GRID TERMINAL _ 

0.865"t 0.015" DIA. 

FREQUENCY 
ADJUSTMENT 

SCREW 
0.04d±0.001-1 r_ 

f DI A 

0.283t 0.062" 

1.730" 
MAX. 

1.585" 
MAX. 

I0.79f, mod 

0.400" 
MAX. 

1.500 «-
1.750« 

o.oice X o.too"-/ 

0.9110« 

0.275 MAX. 
± 0.005" 

RF COAXIAL 
OUTPUT TERMINAL 

0.151«t0.003 «DIA. 

PLATE TERMINAL 
0.305"± 0.010" DIA. 

4  0.32 -5 
0 2(te MIN. MIN. 

Lo.25d 
MAX. 

0.270" MAX. 

— 7 0,0.200MIN. 

f -0.150 t 

I CATHODE TERMINAL 
0.305t0.010« DIA. 

 0.0150MAX 
UNTINNED LENGTH 

2 HEATER LEADS 
0.020'4 0.002" - 0.001" DIA. 

I.- 0.115i 0.040" 

92CM-574 7RI 
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6806 
BEAM POWER TUBE 

COAXIAL- ELECTRODE STRUCTURE WArER-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 1000 Mc 

GENERAL DATA 

Electrical: 

Filament, 2-Section Multistrand 
Thoriated Tungsten: 

Voltage* per section ( AC or DC). . 

Current per section at 1.35 volts. 
Starting current per section . . 

Cold resistance per section  
Minimum heating time   

Mu-Factor, Grid No.2 to Grid No.1 
(Approx.) for platevolts = 9300, 
grid-No.2 volts = 950, and plate 
amperes - 4  3  

Direct Interelectrode Capacitances: 
Grid No.1 to plate   
Grid No.1 to filament and grid No.2. 
Plate to filament and grid No.2. . . 

Internal Bypass Capacitors between 
Grid No.2 and Cathode 
(Approx., total) 

Mechanical: 

Operating Position 

Overall Length 
Maximum Diameter 
Weight ( Approx.)   
Terminal Connections (See Dsmenstonal Outl:ne): 

Fi - Fil. Sect. No.1 
á Water Conn. 

F2 - Fil. Sect. No.2 
6i Water Conn. 

GI -RF Grid-No.1 
Te-m. Contact 
Surface 

Giw - DC Grid-No.1 á 
Water Conr. G ' 

G2 - DC Grid-No.2 (5 
Water Conn. 

KR - RF Cath. Term. 
Contact Surface 
For RF Circuit 
Returrs 

See next page. 

1.25 min.° volts 
. 1.35 typical volts' 

1.50 max. volts, 
. 1000 amp 

. . Must never exceed 1200 
amperes, even momentarily 

0.00025 ohm 
30 sec 

8 

0.1 max. 
365 
30 

18000 

mgf 

gg' 

mgf 

  Tube axis vertical, with 
plate terminal either up or down 

7  59" + - 0.50" 
11  38" 
28 lbs 

Fui -Common Point of 
Fil. Sections 
for DC Cir-
cuit Returns, 
Ground, 

Water Conn. 
P-RF Plate Term. 

Contact Surface 
Pw - DC Plate á 

Water Conn. 

....Indicates a change. 

2-59 ELECTRON TUBE DIVISION 
RADIO CORPORANON OF AMERICA. HARRISON. NEW JEERER 

DATA 1 



€1 
6806 

BEAM POWER TUBE 

Air Cooling: 
Forced-air cooling of the ceramic bushing at the grid-No.1 

seal and at the plate seal may be required in order to limit 

the temperature of the ceramic bushing at either seal to the 

specified maximum value of 1500 C. Under such conditions, 

provision should be made for blowing air at the ceramic 

bushings through suitable openings in the coaxial-cylinder 
Cavity circuit. 

Water Cool ing: 
Water cooling of the filament- section blocks, rf cathode 

terminals, grid-No.I block, grid-No.2 block, and plate is 

required. The water flow must start before application of 
any voltages and preferably should continue for several 

seconds after removal of all voltages. Interlocking of the 

water flow through each of the cooled elements with all 

power supplies is recommendedto prevent tube damage in case 
of failure of adequate water flow. 

Water Flow: 

Pressure . 
Absolute 

Typical Differential 
Flow for Typical Flow 

Flow 
ebm gPm jis, 

Through filament-section-
No.1 block  0.5 1.2 17 max. 

Through filament-section-
No.2 block  0.5 1.2 17 max. 

Through filament-common-
point connection. . . . 0.5 1.2 11 max. 

Through grid-No.1 block . 0.5 1.2 9 max. 
Through grid-No.2 block . 0.5 1.2 17 max. 
Through plate in direc-

tion shown on 
Dimensional Outline: 
For plate dissipation 

up to 16 kw   12 14 

For plate dissipation 
of 20 kw  14 16 

For plate dissipation 
of 32 kw  20 22 

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 
Outlet-Water Temperature ( Any outlet)   70 max. °C 
Min. Plate-Water-Column Resistance. . 4 megohms per kv of 

dc plate voltage 
at 25° C 

o.*.4 : See next page. 
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f25 ay. 
131 max. 

132 ay. 
40 max. 

160 ay. 
75 max. 
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BEAM POWER TUBE 

LINEAR RF POWER AMPLIFIER 
Class AB Single-Sideband Suppressed-Carrier Service 

Crest of modulation conditions 

Maximum GCS. Ratings, Absolute Values:§ 

225 to l000 Nc 

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 550 Nce 

DC Plate Voltage  8000 volt!. 
DC Grid-No.2 Voltage e   1200 volt!. 
DC Grid-Nod ( Control-grid) 
Voltage   -115 volt; 

Zero-Signal DC Plate Current. 2.5 amo 
Max.-Signal DC Plate Current. 6 amo 
Zero-Signal DC Grid-No.2 

Current ( Approx.)   0.15 amp 
Max.-Signal DC Grid-No.2 

Current (Approx.)   0.35 amo 
Max.-Signal DC Grid-No.1 

Current ( Approx.)   0 amo 
Max.-Signal Driver Power 

Output ( Approx.).   90 watts 
Output-Circuit Efficiency 

(Approx.)   90 % 
Max.-Signa' Useful Power 

Output ( Approx  )   15000" watts 

RF POWER kMPLIFIER -- Class B Television Service 

Synchronizing- level conditions Per tube 
unless otherwise indicated 

Maximum CCS. Ratings, Absolute Values:* 

225 to loon itec 

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. vols 
DC PLATE CURRENT  8.25 max. amp 
DC GRID-No.1 ( CONTROL-GRID) 
CURRENT   0.5 max. amp 

°.*.....§... 4.4." See next page. .. Indic4te, a chance. 
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BEAM POWER TUBE 

225 to boo Mc 

PLATE INPUT   70000 max. watts 
GRID-No.2 INPUT ( For black 

picture) .   750 max. watts 
PLATE DISSIPATION ( For black 

picture) .   36000 max. watts 

Typical CCS Operation: At 55o Mce At 800 Mc 

Bandwidth of 7 7 Mc 

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.1 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.1 Current 
(Approx.): 
Synchronizing level 0.4 0.35 amp 
Blanking level   0.15 0.13 amp 

Driver Power Output 
(Approx.): 4 
Synchronizing level 800 4 1000" watts 
Blanking level   450 550 watts 

Output-Circuit Efficiency 
(Appro.)   90 85 % 

Useful Power Output 
App ros.  
Synchronizing level . . 28000" 1900044 watts 
Blanking level  1700044 1150044 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use with a maximum 
modulation factor of sunless otherwise indicated 

Maximum GCS. Ratings, Absolute Values:* 

DC PLATE VOLTAGE. . . . . . . . . . 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. 
PEAK GRID-No.2 VOLTAGE ( DC + mas. 
modulation swing)   

DC GRID-No.1 ( CONTROL-GRID) 
VOLTAGE   

0.*,•••,§, *.4,4,44.•,a,m,": See next page. 
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225 to zoo° Mc 

5500 max. volts 
1000 max. volts 

1350 max. volts 

-250 max. volts 

.4,- Indicates a change. 
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BEAM POWER TUBE 

6 

225 to t000 Mc 

DC PLATE CURRENT  4.5 max. amo 
DC GRID-No.1 CURRENT  1 max. amp 
PLATE INPUT   25000 max. watts 
GRID-No.2 INPUT   500 max. watts 
PLATE DISSIPATION   17000 max. watts 

Typical CCS Operation:AA 

At goo Mc 

DC Plate Voltage  5000 volts 
DC Grid-No.2 Voltageó   800 volts 
DC Grid-No.1 Voltage  -180 volts 
Peak RF Grid-No.1 Voltage   210 volts 
DC Plate Current  4.25 amo 
DC Grid-No.2 Current ( Approx.). .   0.4 amp 
DC Grid-No.1 Current ( Approx.!, .   0.1 amp 
Driver Power Output ( Approx.)" .   300 watts 
Output-Circuit Efficiency 

(Approx.)   90 % 
Useful Power Outpu: ( Approx.) . .   10000" watts 

RF POWER AMPLIFIER -- Class C Telegraphy' 

and 
WO POWER AMPLIFIER -- Class C FM Telephony 

Maximum CGS* Rat n95, Absolute Values; 

225 to t000 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 GRID-No.1 ( CONTROL-GRID) 
VOLTAGE   -250 max. volts 

DC PLATE CURRENT  7 max. amp 
DC GRID-No.1 CURRENT  0.5 max. amp 
PLATE INPU   60000 ma ..<. watts 
GRID-No.2 INPUT   750 max. watts 
PLATE DISSIPATION   35000 max. watts 

Typical CCS Operation: 

At goo Mc At goo Kt 

DC Plate Voltage  6500 7500 volts 
DC Grid-No.2 Voltaget . . 1000 1000 volts 
DC Grid-No.1 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. 

See next page. 
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BEAM POWER TUBE 

DC Grid—No.1 Current 
(Approx  )  

At goo Mc At 900 Mc 

0.2 0.25 amp 
Driver Power Output 

(Approx.)"  300 750 watts 
Output—Circuit Efficiency 

90 80 % 
Useful Power Output 

25000ee 13500" watts 

o 

• 

• 

44 The driver stage is required to supply tube losses and rf—circuit 

losses. The driver stage should be designed to provide an excess of 
power above the indicated value to take care of variations in line 
voltage, in components, in initial tube characteristics, and in tube 
characteristics during life. 

O Key—down conditionsper tube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio— 

, frequency envelope does not exceed 115% of the carrier conditions. 

Obtained preferably from a separate source or from the plate— supply 
voltage witha voltage divider, or througha series resistor. A series 
grid—No.2 resistor should not be used if the 6806 or a preceding stage 
is keyed. In this case, the regulation of the source should be 
sufficient to prevent the grid—No.2 voltage from rising above : 200 
volts under key— up conditions; and additional fixed grid—No.1 bias 
must be provided to limit the plate current. 

II Obtained from fixed supply, by grid—No.1 resistor, bycathode resistor. 
or by combination methods. 

(Approx  ) 

(Approx  ) 

To avoid undue 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 operating value to zero 
voltage in not less than 30 seconds. 

Minimum operating value. The life of the tube can be conserved by 
operating the filament at the lowest power, within the operating 
filament—voltage range, which will enable the tube to provide the 
desired power output. Because the filament when operated near the 
maximum value provides emission in excess of any requirements within 
the tube ratings, the filament power must be reduced to a value that 
will give adequate but not excessive emission for any particular 
application. Good regulation of the filament power supply is in 
general economically advantageous from the viewpoint of tube life. 
During standbys, the filament may be 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 250 C. 

In the vicinity of 550 Mc, it may be necessary to provide means for 
balancing out a circumferential TEI,1 mode. 

Obtained preferably from a separate source. 

The driver stage is required to supply tube losses, rf —circuit losses, 
and rf .swamping—power. losses. . Swamping maybe required in practical 
circuit design to obtain the desired input—circuit bandwidth. The 
driver stage should be designed to provide an excess of power above 
the indicated values to take care of variations in line voltage, in 
components, in initial tube characteristics, and in tube characteristics 
during life. 

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

• Continuous blanking level sync pulses. 

A Between the half—power points as measured in the output circuit. 

This value includes 300 watts of rf * swamping power.. 

This value includes 100 watts of rf ' swamping power.. 

AA for 1008 modulation of plate voltage, and 505 modulation of grid—No.2 
voltage. 
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BEAM POWER TUBE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 
Filament Current per Section. 1 950 1050 amp 
Filament Cu- rent per Section. 2 985 1095 amp 
Filament—Current Differential 

Between Sections  1 — 30 amo 
Filement—Voitage Differential 

Between Sections  3 — 0.075 volt 
Grid—No.1 Voltage   1,4 — —180 volts 
Useful Power Output: 

Class 8 Television Service--
Synchronizing—level 
conditions  1,5 27000 — watts 

Class C Telegraphy--
Key—dove conditions . . . . 1,6 22000 — watts 

Power Gain 1 5 6  7 40 — 

Note 1: With 1.55 volts ros per filament srction. 

Note 2: With 1.5 vol:5 res per filament section. 

Note 5: With 1000 amperes per filament sec . ion. 

Note 8: with 2-phase excitation of the fil6ment sections, dc plate volls 
. 8500, dc grid-No.2 volts . 1000. and dc grid-No.1 voltage ad-
justed to give a dc plate current uf 0.25 ampere. 

Note 5: With 2- phase excitation of the filament sections. In rf power 
amplifier circuit having a bandwidth of 7 Mc as defined by the 
half-power points and with dc plate volts . 8750. dc grid-No.2 
volts . 1000, dc grid-No.1 voltage adjusted to given zero-signsl 
dc plate current of 0.25 ampere, drive adjusted to qive synchro-
nizing- level dc plate current of 8 amperes, and frequency ( Mc) 
. 550. 

mote 6: With 2-Phase excitation of the filament sections. In rf power 
amplifier circuit, and with dc plate volts . 8500, dc gril-No.? 
votts 1000, dc grid-No.I voltage adjusted to give a zero- signal 
dc plate current of 0.25 ampere, drive adjusted to give dc plate 
current of 7 amperes, and frequency (Mc) 550. 

Note 7: With driving power measured at inpbt to input-cavity circuit fed 
by transmission line having voltage-standing-wave ratio not 
greater than 1.5. Power gain is ratio of useful power output 
to driving power. 

..-Indicotes a cran5e. 
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DC PLATE & WATER 
CONNECTION 
NOTES 384 

RF PLATE-TERMINAL 
CONTACT SURFACE 

BA NOTE 8  

NOTE 13 (A) 

.50"MIN. 

.31" 
MIN. 

BB NOTE 8 4 NOT I 

.61"3.06"  
2.00" ±.08" 
MAX * 

NOTE 13(B)J 

EXHAUST CAP .00 
MAKE NO CONNECTION + 12" 

DO NOT REMOVE 

WATER-CONNECTION NUT NOTE 10---- 3.750"i 015"DIA. 
NOTE 6 

FILAMENT SECTION N22 
I WATER CONNECTION FILAMENT SECTION N2 

NOTES I & 2 & WA) 61i CONNECTION 
NOTES I & 2 

3,75(rt.015"DIA, .28" 
NOTE 6 MAX. 

INDICATES CERAMIC 
BUSHING 

31" MIN. 
rNOTE 5   

1.97" 
±.09" BA, 

 +.03" t 05 
.22" MAX • 4 NOTE 8 

.38" +.02"-t 
" 
4 4.09 

1.44" -.19" 
2: ±.046" 88 1 

NOTE 8 
+.28 .8e 59. -.41 -„ 

105" MAX. 

7.59" 
+.38" 
-.50" 

+2‘" 

2 

\-F11F GRID-N91 -1-ERMINAL 
CONTACT SURFACE 
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BEAM POWER TUBE 

NOTE I: TERMINALHAS1" - 16 UNIFIED THREAD CLASE2A 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. I, AND GRID-

No.2 WATER- TERMINAL CONNECTIONS WILL ACCEPT THE PINS OF 

THE PLUG-AND-CYLINDER COMBINATION GAJGE G. 

NOTE 9: THE WATER CONNECTION FOR THE PLATE HAS 1-3/ 6 " 

- 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 PINSOF THE PLUG- AND-CYLINDER COMBINATION GAUGE 

NOTE 5: PRESSURE FROM CIRCUIT CONTACTS SHOULDBE EXERTED 

ONLY OVER 0.31" MAX. LENGTHOF DESIGNATED CONTACT AREAS OF 

THE PLATE OR GRID-No.1 TERMINALS. 

NOTE 6: THE DIAMETER DIMENSION IS HELD ONLY OVERA 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 BB- 81P, ARE 

PARALLEL WITHIN 0.06". 

NOTE 9: CONTACT OF THE INPUT- ENO RF CATHODE TERMINAL 

SHOULD NOT BE MADE AT A DIAMETER SMALLER THAN 4.22". 

NOTE 10: TO PREVENT EXCESSIVE STRESSON THE CERAMIC SEAL, 

A 15/16" OPEN-END WRENCH MUST BE USED TO PERMIT GRIPPING 

THE TERMINAL WHEN REMOVING OR TIGHTENING THE WATER 

CONNECTORS. 

NOTE II: 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 CONTAC! 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 RE CATHODE 1ERMINAL, 

THERE ARE FOUR EQUALLY SPACED 0.18e- DIAMETER HOLES ON A 

CIRCLE HAVING DIAMETER OF 6.75". THESE HOLES APE 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 OJTPUT-

HEADER FLANGE. 

NOTE 12: SERIAL NUMBER IS LOCATEDON THIS SURFACE EETWEEN 

DC GRID-No.2 AND FILAMENT-SECTION-No.I CONNECTIONS. 

1 
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BEAM POWER TUBE 

ROTE 13: CORNERS MAY FIE ROUNDED OR CHAMFERED, AS INDICATED 

IN ( A/ AND ( 111), NOT TO EXCEED 0.05". 

(A) 

2 PINS 

- .001 
DIA. 

MAX. RADIUS MAX. RADIUS 

roR CHAMFER (9) rOR CHAMFER 
BA' 

MAX. RADIUS 

.219"i .001"—›-

.4 36 

188„ •.00I" 

.91,o+.001" 

-.000" 92CS-8254R2 
DIA. 

NOTE I: TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC 

WITH UNTAPPED SECTION OF CYLINDER WITHIN .002 .f 

NOTE 21 PLUG SIDES d PIN SIDES MUST BE PARALLEL 

WITHIN .001" 

GAUGE GI 

_.„J MAX. RADIUS 
OR CHAMFER 

TAPPED FOR 1"-I6 

UNIFIED THREAD, 

CLASS 28, 

.300-.350"LONG 

CYLINDER 

(NOTE 1) 

PLUG 

(NOTE 2) 

..‘.000" 
.95 (NA. 
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BEAM POWER TUBE 

NOTE I: TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC WITH 
UNTAPPED SECTION OF CYLINDER WITHIN .00e. 

NOTE 2: PLUG SIDES 1 PIN SIDES MUST BE PARALLEL WITHIN .00rf 

2-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OE AMERICA HARRISON. NEW JERSEY 
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BEAM POWER TUBE 

TYPICAL FITTING LAYOUT FOR ALL WATER CONNECTIONS 
OTHER THAN THAT FOR PLATE 

r 
THREADED FOR I"- lb 

CLASS 2B 

KNURLED SLEEVE 

DIA. 

2 HOLES .255"DIA. 

C'BORE . 400"01A.x.040"DEEP 

.43e 

"0"RING GASKET ** 

/4'I .D., 3/804D4 

ir--- -f--.12- .0e .250" 

I/4'0D. METAL TUBING • .75 DIA. 

TO STANDARD 92C5- 8251R2 
HOSE CONNECTION 

** DWG. NR 24849-5, GARLOCK PACKING CO., PALMYRA, N.Y. 

For essential destgn tolerances, 
see Gauge G, 

2-59 ELECTRON TUBE DIVISION 
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CE-8251R2 
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BEAM POWER TUBE 

METAL TUBING IN 92C5 
TO STANDARD 

HOSE CONNECTION 

* DWG. NR 24849-10, GARLOCK PACKING CO., PALMYRA, N.Y. 

ELECTRON TUBE DIVISION 
RAO/0 CO...110N OF AMERICA. MAIRISC, NEW ARSE,' 

2-59 CE-8250R2 
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PLATE COOLING REQUIREMENTS 
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TYPICAL PLATE CHARACTERISTICS 

Within  
Ee = ADJUSTED TO SIMULATE NORMAL OPERATING  m 

Li CONDITION OF FILAMENT IN UHF SERVICE   

GRID- NA 2 VOLTS = 1000 

ELECTRON TUBE DIVISION 
RAINO C011•01.i.n1 OF AMEIOCA, .10115.0“, NUM 11115.F, 
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TYPICAL CHARACTERISTICS 

  :I •F -1-
=ADJUSTED TO SIMULATE NORMAL OPERATING  

rl CONDITION OF FILAMENT IN UHF SERVICE 

GRID-N2 2 VOLTS . 1000 
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Beam Power Tube 
COAXIAL-ELECTRODE STRUCTURE FORCED-AIR COOLED 
CERAMIC-METAL SEALS INTEGRAL RADIATOR 
UNIPOTENTIAL CATHODE 180 WATTS CW INPUT UP TO 1215 Mc 

For Use at Frequencies up to 2000 Mc 

GENERAL DATA 

Electrical: 

Heater, fo- Unipotential Cathode: 
Voltage JI4C or DC)'   6.3 t 10% volts 
Current at heater volts - 6.3   2.1 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   14.0 Pf 
Plate to cathode d heater 0  015 max. tif 
Grid No.1 to grid No  2   17.0 pf 
Grid No.2 to plate  4.4 uf 
Grid No.2 to cathode d heater 0.4 max. of 

Mechanical: 

Operating Position  Any 
Overall Length  1.38" ± 0.05".. 
Greatest Diameter   1.250" t 0.015" 
Weight ( Approx  )  2 oz 
Radiator  Integral part of tube 
Socket: 

For use 4p to about 400 Mc: 

For socket to be used with the 6816 consult ranufac-
turers such as J-V-M Microwave Company, 9300 W. 47th St., 
Brookfield, III., E. F. Johnson Company, Waseca, Minn.; 
Collins Radio Co., 855 35th st. N., Cedar Rapids, Iowa, 
and Jettron Products, Route 10, Hanover, N.J. 

For use at higher frequencies: 
See Mounting Arrangement. 

Terminal Diagram ( See Dimensional Outline): 

GI -Grid No.1 - 
Terminal 
Contact 
Surface 

G2 -Grid No.2 - 
Terminal 
Contact 
Surface 

H - Heater - 
Terminal 
Contact 
Surface 

H,K - Heater 
Cathode - 
Terminal 
Contact 
Surface 

P - Plate 
Terminal 
Contact 
Surface 

.e-IndiCates a Chang,. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices ¡unison, N. J. 

DATA I 
3-64 
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Thermal: 

°C 
Plate, Grid No.2, Grid No.1, 

Cathode, and Heater Temperature'  250 max. 
Radiator Core Temperature"  250 max. °C 
Air Flow: 

Through radiator— Adequate air flow to limit the radiator 
core temperature to250° C should be delivered by a blower 

through the radiator before and during the application of 
plate, grid-No.2, and grid-No.I voltages. Typical values 

of air flow directed through the radiator without cowling 
and with cowling versus plate dissipation are shown in 

the accompanying Typical Cooling Requirements curves. 
Plate power, grid-No.2 power, and air flow may be re-

moved simultaneously. 

To grid-No.2, grid-Nez, cathode, and heater terminals-- A 

sufficient quantity of air should be delivered to these 

terminals to prevent their temperature from exceeding 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. 

Terminal Temperature ( Plate, Grid No.2, 
Grid No.1, Cathode, and Heater)   250 max. oc 

AF POWER AMPLIFIER & MODULATOR -- Class O ld 

Maximum CCSd Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'   180 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 CCS Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage f   300 300 volts 
DC Grid-No.1 ( Control-Grid) Voltage: 

From fixed-bias source  -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage' .   30 30 volts 
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 watts 
Max.-Signal Power Output ( Approx  )   50 80 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition:h 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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AF POWER AMPLIFIER & MODULATOR -- Class AFIT I 

Maximum CCSd Ratings, Absolute-Naximum Values: 

DC PLATE VOLTAGE. . . . . . .  1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'   180 max. ma 
MAX.-SIGNAL DC GRID-No.1 ( CONTROL-

GRID) CURRENT'  30 max. ma 
MAX.-SIGNAL PLATE INPUT°  180 max. watts 
MAX.-SIGNAL GRID-Nc.2 INPUT°  4.5 max. watts 
PLATE DISSIPATIONS  115 max. watts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Plate Voltaae  650 850 volts 
DC Grid-No.2 Vëltagef   300 300 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source  -15 -15 volts 
Pea.< AF Grid-Nc.1-to-Grid-No.1 Voltage. 46 46 volts 
Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal OC Plate Current  355 355 ma 
Zero-Signal OC Grid-No.2 Current  0 0 ma 
Max.-Signal DC Grid-No.2 Current  25 25 ma 
Max.-Signal DC Grid-No.1 Current  15 15 ma 
Effective Load Resistance 

(Plate to plate)  2450 3960 ohms 
Max.-Signal Drying Power ( Approx.lk. . 0.3 0.3 watt 
Max.-Signal Power Output ( Approx  )   85 140 watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum CCSd Ratings, Absolute-Naximum Values: 

up to 1215 e 

DC PLATE VOLTAGE  1000 max. volts 

e DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . .   300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  180 max. ma 
MAX.-SIGNAL DC GRID-No.1 ( CONTROL-

GRID) 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 

e Typical CCS Class AB 1 " Single-Tone" Operation:' 

up to to Ifc 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage f   300 300 volts 
DC Grid-No.1 Voltage  -15 -15 volts 
Zero-Signai DC Plate Current  40 40 ma le Zero-Signal DC Grid-No.2 Current  0 0 ma 
Effective RF Load Resistance  2165 3500 ohms 
Max.-Signal DC Plate Current  100 100 na 
Max. -Signa' DC Grid-No.2 Current  10 10 na 
Max.-Signal DC Grid-No.1 Current  0 0 na 

RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N. 9-62 
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Max.-Signal Peak RF Grid-No.1 Voltage . . . 15 15 volts 
Max.-Signal Driving Power ( Approx.) . . . . 0 0 watts 
Max.-Signal Power Output ( Approx  1  25 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  30000 ohms 
Far cathode-bias operation  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrser conditions fer tube for use 
with 0014XiMUM modulation factor ofi 

Maximum CCSd Ratings, Absolute—Naximum Values: 

Up to 1215 Mc 

DC PLATE VOLTAGE  800 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  300 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . . .   -100 max. volts 
DC PLATE CURRENT  150 max. ma 
DC GRID-No.1 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 goo Mc 

DC Kate Voltage  400 700 volts 
DC Grid-No.2 Voltage"   200 250 volts 
DC Grid-No.1 Voltage"   -20 -50 volts 
DC Plate Current  100 130 ma 
DC G'id-No.2 Current  5 10 ma 
DC Grid-No.1 Current  5 10 ma 
Driver Power Output ( Approx.)"  2 3 watts 
Useful Power Output ( Approx.)   16 45 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition  30000' max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy' 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSd Ratings, Absolute—Max:mum values: 

up to 1215 Mc 

DC PLATE VOLTAGE. . . . . . .  1000 max. volts 
OC GRID-No.2 ( SCREEN-GRID) VOLTAGE  300 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . . .   -100 max. volts 
DC PLATE CURRENT  180 max. ma 
DC GRID-No.1 CURRENT  30 max. ma 
PLATE INPUT   180 max. watts 
GRID-No.2 INPUT   4.5 max. watts 
PLATE DISSIPATION   115 max. watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Typical CCS Operation: 

At 400 Mc At 2215 Mc 

DC Plate Voltage  400 900 900 volts 
DC Grid-No.2 Voltaget   200 300 300 volts 
DC Grid-No.1 Voltage°   -35 -30 -22 volts 
DC Plate Current  150 170 170 ma 
DC Grid-No.2 Current  5 1 1 ma 
DC Grid-No.1 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.1-Circuit Resistance 
under any condition  30000r max. ohms 

g Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathone and resultant short life. 

measured with special shield adapter. 

C Subscript 1 indicates that grid-No.1 current does not flow during any 
part of the input cycle. 

d Continuous Commercial Service. 

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

Preferably obtained from a fixed supply. 

g The driver stage should be capable of supplying the No.1 grids of the 
class 051 stage with the specified driving voltage at low distortion. 

The resistance introduced into the grid-No.1 circuit by the input 
coupling should be held to a low value. In no case should it exceed 
the specified maximum value. Transformer- or impedance-coupling 
devices are recommended. 

J Subscript Z Indicates that grid-No.1 current flows during some part of 
the input cycle. 

Driver stage should be capable of supplying the specified driving 
power at low distortion to the No.1 grids of the AM g stage. To minimize 
distortion, the effective resistance per grid-No.1 circuit of the AB-
stage should be held at a low value. Far this purpose. the use of 
transformer coupling is recommended. 

n .Single- Tone . operation refers to that class of amplifier service ir 
which the grid-No.1 input consists of a monofrequency ri signal having 
constant amplitude. This signal is produced in a sing'e-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

n Obtained preferably from a separate source modulated along with the 
plate supp ,y, 

e Obtained from grid-No.1 resistor or from a combination of grid-No.! 
resistor with either fixed supply or cathode resistor. 

g The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above the 
indicated values to take care of variations in line voltage, in com-
ponents, in initial tube characteristics, and in tube characteristic, 
during life. 

F if this value is insufficient to provide adequate bias, the additional 
required bas must be supplied by a cathode resistor or f xed supply. 

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

Obtained preferably from a fixed supply, or from the plate- supply 
voltage with a voltage divider. 

n Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor. 
y or by combination methods. 

See Dimensional Outline for temperature measurement points. 

RADIO CORPORATION OF AMERICA DATA 3 

Electronic Components and Devices Harrison, N. J. 3-64 
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CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current  1 1.84 2.26 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 0.065 Pf 
Grid No.1 to cathode 

& heater  2 11.8 15.2 Of 
Plate to cathode 

& heater  2 - 0.015 Pf 
Grid No.1 to grid No  2   2 15.9 19.2 pf ..... 

Grid No.2 to plate  2 4.0 5.0 Pf 
Grid No.2 to cathode 

& heater  2 - 0.40 Of 
Grid-No.1 Voltage 1  3 -6 -15 volts 
Grid-No.1 Cutoff Voltage. 1,4 - -30 volts 
Grid-No.1 Current 1  5 10 - Ma 

Reverse Grid-No.1 Current 1,3 - -20 i.za 
Grid-No.2 Current 1  3 -8 +2 ma 
Peak Emission 1  6 - 400 peak volts 
Interelectrode Leakage 
Resistance  7 1.0 megohm 

Useful Power Output   8 80 watts 

amp II, 

Note 1: with 6.3 volts ac or dc on heater. 

Note 2: measured with special shield adapter. 

Note 3: With dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
300 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Note 4: with dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 1 ma. 

Note 5: With plate and grid-No.2 floating and dc grid No.1 voltage of 
.2 volts. 

Note 6: For conditions 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 ins, and duty factor is 0.00012. The voltage-
pulse amplitude 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 400 volts ( peak). 

Note 7: Under conditions with tube at 20 ° to 30 ° C for at least 30 
minutes without 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 

meporen, will be 1 megohm. 

In a single- tube, grid-driven coaxial-cavity class c amplifier 
circuit at 400 Mc and for conditions with 5.7 volts ac or dc on 
heater. dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
300 volts, grid-No.1 resistor adjustable between 0 and 10000 
ohms, dc plate current of 180 ma. maximum, dc grid-No.1 current 
of 30 ma, maximum, and driver power output of 3 watts. 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electronfc Components and Devices Harrison, N. J. 
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r*- 1.M-k°1; 

AIR-COOLED ,  
RADIATOR   

.200 MIN. 

PLATE 
TERMNA-
CONTACT 
SURFACE 
MOTE It 

GRID-N.2 
TERMINAL 
CONTACT 985 vim 
SURFACE 
(NOTE 0 060 MIN."— 

.090 .140 MIN. MIN. 

.175 7 i 
4 5.015 J00 MIN/I  

.025 r e. t 4 

3.025 
URFACE 

(NOTE I) 
CERAMIC 

-4. 

RADIATOR CORE 
TEMPERA'URE 
MEASUREMENT 

PONT 

035 MIN ri.050 MIN. 
 $ 

t J65 
MIN. 

1.085 t 1.030 
MIN. a.030 

.120 .140 
MIN. MIN..600 1135 

735 MIN. t MN. e.045 

T I  

.370 
_095 tD20 
MIN. 1 

1.88 

1.05 

L - 4-.480 ..--\ HEATER-CATHODE MIN.  TERMINAL 
L-.260 MAX. CONTACT SURFACE 

(NOTE 0 
NOTE 1 

HEATER TERMINAL 
„, STIPPLED REGION CONTACT SURFACE 
LLA (NOTE 2) (NOTE 0 

• ELECTRODE-TEMPERATURE 
MEASUREMENT POINT 

DIMENSIONS IN INC4ES 

92CM-9218R2 

Note With the cylindrical sir-faces of the 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 Ga. The tube is properly seated in tie gauge 

when a 0.010" thickness gauge 1 / 6" wide wi I nat enter 

between the heater-cathode terminal and the bottom, surfacE 

of 114. The gauge is provided with e slot to permit flaking 

measurement of seating of heater-cathode terminal on 
bottom of hoe Hu. 

Note 2: Keep all stippled regions c lear. Do not al lo, 

contacts or circuit components tc protrude inzo these 

annular volumes. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N J. 
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SKETCH GI 

1930 
5.001 

.160 
2.001 

J00 ti)°° 
-.002 

Ho 

.315 5.001 

H1 
1.118 tool 

H2 
.018 5.001 

H3 
763 5.001 

H4 
.518 5.001 

239 5.001 
H5 

.070 1.001 92CM-0211R4 

DIMENSIONS IN INCHES 

THE AXES OF THE CYLINDRICAL HOLES 14 0 THROUGH H, AND 

THE AXIS OF POST P ARE COINCIDENT WITHIN 0.001". 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

SHEET METAL 
U.S. STD. GAUGE No18 

c_ 

:==-4  

3 

250± .001" 
DIA. 

DIA. 

.905.t.001 
DIA. 

.650»t.001"---

SEE DETAICA*---

.060«2.001--.111.— 

.230 2,.005 

-T--- .104' 
2.005» 

125».1.00r-4 

DETAIL "A" 

Loocrt.00l"  
.55o-ex-Joe 
.150" 
t.00rl 

34 .8-32 
FILLET 
HEAD 

T' No.97-252 * 

.300* 
2.005' 

.870' 
No97-253* LOOS« 

Na9"—/7 ii-41.1[ 

No97- Joe ₹.005 
255* ±.005' 

—I40±.005' 
.350.t 001'DIA. 

.290-1.001' 
DIA. 

*CONTACT RING 
MADE BY INSTRUMENT 
SPECIALTIES CO., 
LITTLE FALLS, N.J. 

92CM-9223R2 

RADIO CORPORATION OF AMERICA 
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RECOMMENDED COWLING 
FOR DIRECTING AIR FLOW THROUGH RADIATOR 

AIR 
FROM  
BLOWER 

I  

II 
II 

--„    rt1/32" 

92CM-9213R1 

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



6816 
TYPICAL COOLING REQUIREMENTS 

With Cowling 

AIR FLOW DIRECTED THROUG 
RADIATOR WITH COWLING AS 
SHOWN IN ACCOMPANYING 
DIAGRAM. 

111111 it   

24CS  

100-7- 

40 

20-  

CURVE PRESSURE DROP-
INCHES OF WATER 

A.B.C.D,E I LESS THAN 0.1 

MAX. ALLOWABLE TEMPERATURE 
RISE WITH INCOMING-AIR TEMP-

ERATURE OF 25 *C 

20 40 60 80 100 

PLATE DISSIPATION—WATTS 

•• •• 

92CM- 9219 RI 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6816 
TYPICAL COOLING REQUIREMENTS 

Without Cowling 

AIR FLOW DIRECTED THROUGH RADIATOR 
FROM 1" X I V2' ORIFICE LOCATED 11/4 " 
FROM RADIATOR. 

o 

24 

220Í -

140 

120 

60( 

40 

2 

MAX. ALLOWABLE TEMPERATURE 
'RISE WITH INCOMING—AIR TEMP— 

ERATURE OF 25t 

20 40 6.0 80 no 120 
PLATE DISSIPATION—WATTS 

92CM-9220R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL PLATE CHARACTERISTICS 
4..6.3 VOLTS 
GRID-NO2 VOLTS.200 
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92CM-9228Ft2 
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TYPICAL PLATE CHARACTERISTICS 
E.F.6.3 VOLTS 
GRID-NO2 VOLTS=300 
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PLATE MILLIAMPERES 
92CM-9222R1 
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TYPICAL PERFORMANCE CHARACTERISTICS 
In Class CTelegraphy or Class C FM 

Telephony Amplifier Service 
Ef = ADJUSTED TO SIMULATE NORMAL OPERATING 

CONDITIONS OF HEATER IN UHF SERVICE 
PL ATE VOLTS = 900 
GRID - N2 2 VOLTS = 300 
PLATE AMPERES= 0.170 
OVERALL EFFICIENCY = USEFUL POWER OUTPUT IN LOAD 

DIV DED BY DC PLATE INPUT 
POWER GAIN= USEFUL POWER OUTPUT IN LOAD 

DIVIDED BY DRIVER POWER OUTPUT 

200 400 600 800 1000 1200 1400 
FREQUENCY—Mc 

92CM- 9221 

RADIO CORPORATION OF AMERICA DATA 10 
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6850 

TWIN BEAM POWER TUBE 
Useful at frequencies up to 470 NC 

followsne WI1111 The 6850 Is the same as the 6524 except for the 
stems: 

Heater, for Unipotential Cathode: 
Voltage  12.6 ± WI . . . ac or dc volt.; 
Current 0  625 

• 

asp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. No;. 

Heater Current   1 0.588 0.663 amp 

Note 1: With 12.6 volts ac on heater. 

6-56 DATA TUBE DON 
*se., CORPORATION OF swesecs. MARMON. NEW !HUT 





6861 
TRAVELING-WAVE TUBE 

LOW-NOISE AMPLIFIER TYPE 

Useful over frequency range of 2700 to 3500 e 

GENERAL DATA 

Electrical: 

Heater, for Unipotertial Cathode: 
Voltage   5  ac or dc volts 
Current at 5 volts  0 65  amp 
Startinq current: The maximum instantaneous starting cur-

rent must never exceed 4 amperes, even momentarily. 
Minimum Cathode Heating Time  1 minute 
Frequency Range   2700 to 3500 Mc 
Cold Insertion 1_05S   80 db 

Mechanical: 

Operating Position kny 
Cooling   Natural 
Maximum Overall Length  19-3/8" 
Metal-Shell Diameter  1.375" ± 0.005" 
Weight ( Anprox  )  1-1/2 lbs 
Collector--erminal Connector. Birnbach No.4015 Banana Jack 
RF Connectors: 

Input terminal  TYPe N UG-18B/U Plug 
Output terminal  Type N UG-18B/U P'ug 

Base  Octal 8-Pin 
BOTTOM VIEW 

Pin 1- Grid No.1 
Pin 2 - No Connec-

tion 
Pin 3-fiel ix 
Pin 4-Grid No.4 

Pin 5- Grid No.3 
Pin 6- Grid No.' 
Pin 7- Heater 
Pin 8- Heater, 

Cathode 

Maximum and Minimum Ratings, Absolute Values: 

DC COLLECTOR VOLTAGE  500 max. volts 
CC HELIX VOLTAGE  500 max. volts 

500 max. volts 
300 max. volts 
75 max. volts 
20 max. volts 

DC GRID-No.4 VOL-AGE 
DC GRID-N0.3 VOLTAGE 
DC GRID-N0.2 VOLTAGE 
DC GRID-No.1 VOLTAGE 
DC COLLECTOR CURRENT  500 max. ma 
DC HELIX CURRENT  5 max.à pa 
MAGNETIC FIE_D STRENGTH   400 min.. gausses 
PEAK RF POWER INPUT   100 max. watts 
AVERAGE RF POWER INPUT  0.4 max. watt 
METAL-SHELL TEMPERATURE 

(At hottest point)  175 max. ct 

Ic=tale:exCeetthlies tereinfeesr7e=uste :f.c7111 
ceed 25 pa. 

4 : See next pace. 

the helix 
never ex-

...indicates a change. 
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6861 

TRAVELING-WAVE TUBE 

Typical Operation at 3100 Mc: 

DC Collector Voltage   400 volts 
DC Helix Voltage   375 volts 

200 volts 
40 volts 
20 volts 
0 volts 

150 Ma 
0.5 ma 

each less than 1 µa 

DC Grid—No.4 Voltage   
DC Grid—No.3 Voltage 
DC Grid—No.2 Voltage 
DC Grid—No.1 Voltage   
DC Collector Current   
DC Helix Current   
DC Grid—No.4 Current 
DC Grid—No.3 Current 
DC Grid—No.2 Current 
DC Grid—No.1 Current 
Magnetic—Field Strengtht   
Gain ( Low level)   
Power Output ( Saturated)   
Noise Figure   

(Approx.) 

525 ± 5% gausses 
25 db 
1 mw 

6.5 db 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Attn. Max. 

Heater Current   1 0.45 0.85 amp 
Input VSMR ( Non—operating) . 2 1.7 
Output VSWR ( Non—operating). 2 2 
DC Helix 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 frequency range of 2700 
to 3500 Mc. 

Note 3: Adjusted for optimum noise figure with a magnetic field of 525 
gausses, signal frequency of 3100 Mc, and heater voltage of 5 volts. 

OPERATING CONSIDERATIONS 

The magnettc fleid 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 

shell and continuing for at least 9 inches along the tube 

axis. 

e This value of field strength will focus the electron beam, but noise 
, figure will not De optimum. 

For RCA Solenoid Type MW-0900. 

...Indicates a change. 
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MAX. 

6 8 61 

TRAVELING-WAVE TUBE 

SECTION A-A' 

COLLECTOR 
TERMINAL 
(BIRNBACH 

BANANA JACK 
N2 403) 

INPUT 

1.7"MIN. 
FOR EITHER 
CONNECTOR 

17" 
MAX. 

A 

152 7/32" 

31/3 " 

.115" 
±.003 

1.426" 
2.005" 

7-58 CE-895:R1 

MAX.- 7/8" MIN. 

OUTPUT 

--TYPE"N" 
CONNECTORS 
(UG-I6B/U) 

A' 

1.3130" MAX. 

METAL 
SHELL 

-1.375" 
3.005"D IA. 

DETAIL OF GROOVE 
AND KEYWAY 

/O4 

[I/2" MAX. OCTAL 8- PIN 
645E 

±.003' ()IA. 

±.003" 

92CM-13951RI 

ELECTRON TUBE D1V1SION 
RADIO CORPORATION 07- NAR.I5ON, NEW JERSEY 



6861 
lo 

NOISE- FIGURE CHARACTERISTICS 

26 

726 

22 

20 

7 

35 

, 30 

e 25 
20 

7 

E f - 5 VOLTS 
COLLECTOR VOLTS = 400 
GR ID-No.4 VOLTS = 200 
GR ID-No.3 VOLTS = 40 
GR ID-No.2 VOLTS ADJUSTED TO 61 VE COLLECTOR 

MICROAMPERES = 150 
GRID No.1 CONNECTED TO CATHOOE AT SOCKET 
SIGNAL FREQUENCY ( Mc) - 3100 IGNAL FREQUENCY ( Mc) - 3100 
FIELD STRENGTH ALONG HEL IX AX IS 

(GAUSSES) = 525 



6861 

TRAVELING-WAVE TUBE 

28 

26 

28 

22 

.4„, 6.8 

6.6 

6.2 

6.0 

NOISE - FIGURE 
CHARACTERISTICS 

Ef - 5 VOLTS COLLECTOR VOLTS . 400 
HELIX VOLTS . 375 GR ID-No.4 VOLTS . 200 
GR ID-No.3 VOLTS ' 40 
GR ID-No.2 VOLTS ADJUSTED TO GIVE 
COLLECTOR MICROAMPERES = 150 

GR ID No.I CONNECTED TO CATHONE AT SOCKET 
SIGNAL FREQUENCY (Mc) = 3100 
FIELD STRENGTH ALONG HELIX AX IS 

(GAUSSES) . 525 

/'..-." 

2700 2900 31 00 3300 
SIGNAL FREQUENCY - Mc 

3500 
92CS-897I T 

SATURATION CHARACTERISTICS 

30 

, 20 

0 

.10 

Ef = 5 VOLTS COLLECTOR VOLTS - 400 
HELIX VOLTS ' 375 GR ID-No.N VOLTS = 200 
GR ID-No.3 VOLTS - 40 
GR ID-No.2 VOLTS ADJUSTED TO GIVE 
COLLECTOR MICROAMPERES - 150 

GR ID No. I CONNECTED TO CATHODE AT SOCKET 
SIGNAL FREQUENCY ( Mc) - 3100 
FIELD STR HUH ALONG HELIX AXIS 

(GAUSSES) . 525 

1 

I 

1 

1: 2 

3 

-50 -40 -30 -20 - 
POWER INPUT - dbo 92CS-89697 

10-56 TUBE DIVISION 
RADIO CORPORATION CM AMERICA TEARTRI:ON, NEW TERSER 

CE-8971T 
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6861 

INPUT- MATCHING CHARACTERISTIC 

WITH NO VOLTAGES APPLIED TO TUBE 

2600 2800 3000 3200 3400 3600 
FREQUENCY - Mc 

92C5-9018T 

CE-9018T 
TUBE DIVISION 

Not° CORPOtATiON OF A.01(A NfW AM, 



6865-A 
MAGNETRON 

TUNABLE TYPE 

FORCED- AIR COOLED INTEGRAL MAGNET 

For use as a pulsed oscillator 
at frequencies between 8750 and 9600 Mc 

GENERAL DATA 

Electrical: 

Feater, for Unipotential Cathode: 
Voltage  13.75 ± 10% . . . ac or dc volts 
Carrent at 13.75 volts   3.15  amp 
Starting current . . . . The maximum instantaneous starting 

current must never exceed 12 amperes, even momentarliy 

Minimum Cathode Heating Time . . 2.5 minutes 
Frequency  8750 to 9600 Mt 
Maximum Frequency Pulling at 

VSWR of 1  5   13 Mc 

Mechanical: 

Operating PosP:ion  Ary 
Dimensions  See Dtmenstonal Outltne 
Air Flow: 

To Fins--An uir stream should be directed along the cooling 
fins toward the body of the tube. Adequate flow should 

be provided so that the temperature of the anode block 

does not exceed 150° C. 

To Heater-Cathode Termina/--Adequateflowshould be provided 

to maintain the temperatureofthe heater-cathode terminal 

below 165° C. 
Waveguide Output Flange Mates with Modified JAN 

UG-52AiU Flange 
Tuner  Calibeated, equipped with lock 
Weight ( Approx.)   11-1/2 lbs 

PULSED- OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For duty cycle up to o.00t maximum 

PEAK ANODE VOLTAGE   23 max. kv 
PEAK ANODE CUPRENT   27.5 max. amp 
PEAK POWER INPUT °  630 max. kw 
AVERAGE PCWER INPUT  0.63 M2X. kw 
PULSE DURATION   2.5 max. µ....0 

RATE OF RISE OF VOLTAGE PULSE  1180 max. kv/msec 
1 70 min. kv/sec 

ANODE-BLOCK TEMPERATURE. . .   150 max. °C 
HEATER-CATHODE-TERMINAL TEMPERATURE. .   165 max. °C 
LOAD-VOLTAGE !;TANDING-WAVE RATIO . . .   1.5 max. 

e : see next page. 

9-58 ELECTRON TUBE DIVISION TENLOIVE DATA 1 
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Typical 

6865-A 

MAGNETRON 

OperationA with Load-Voltage Standing-Wave 
Ratio Equal to or Less than 1.05, Except as Noted: 

With duty cycle of 0.001 

Heater Voltage See Operating Considerations 

Peak Anode Voltage  22 22 kv 
Peak Anode Current  27.5 27.5 amp 
Pulse-Repetition Rate   400 2000 cps 
Pulse Duration  2.5 0.5 µsec 
RF Bandwidth with worst phasing 

of 1.5 VSWR   0.8 4 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° and 150° C . . . . 0.2 0.2 Mc/°C 

Peak Power Output   220 220 kw 

e For atmospheric pressure greater than 600 millimetersofmercury in the 
vicinity 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 waveguidemust alwaysbe 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 damage the tube. 

L It is essential that the input circuit be designed so that if arcing 
occurs the energy per pulse delivered to the tube cannot greatly exceed 
the normal energy per pulse. To satisfy this requirement. It is 
recommended that paliers of the discharging-network type be used. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 2.9 3.5 amp 
Peak Anode Voltage  2 20 23 kv 
Peak Power Output   3 190 - kw 
Pulses Missing from Total . 4,5 - 0.25 % 

Note 1: With 13.75 volts ac or dc on heater. 

Note 2: With peak anode current of 27.5 amperes. For >eater voltage, 
see Operating Considerations. 

Note 3: with peak anode current of 27.5 amperes corresponding to a peak 
anode voltage in the order of 22 kv, anode-block temperature of 
1150 C approx., pulse duration of 2.5 microseconds, and maximum 
load-voltage standing-wave ratio equal to or less than 1.05. 
For heater voltage, see Operating Considerations. 

Note 6: Pulses are considered to be missing if the energy level at the 
operating frequency is less than 70 per cent of the normal value. 

Note 5: 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 approx., pulse duration of 1 microsecond, load-voltage 
standing-wave ratio of 1.5, and load-voltage standing-wave ratio 
phase adjusted to produce maximum instability. For heater 
voltage. see Operating Considerations. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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6865-A 

MAGNETRON 

DEFINITIONS 

Smooth Peak Value. The maximum value of a smooth curve drawn through 
the average of the fluctuation over the top ofa voltageor current pulse. 

Pulse Width. The time interval between the two points of ,he current 
pulse at whicb the current is 50 per cent of tse smooth peak value. 

Rate of Rise of Voltage 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 should he made tsing a capacitance divider 
with an input capacitance not exceeding 6 ppf. An oscilloscope of 
sufficient bandpass, such as the Tektronix 517 or equivalent, shoula 
be used. 

OPERAT I NG CONS I DERAT OHS 

Mounting of the 6865-A should be accompl ished by means o' 

the mounting flange which may be positioned to operate tne tube 

in any orientation. The flange is made so as to permit use o. 

the 6865-A in app 1 icat Ions requi ring a pressure seal. Care 

should be taken by the equipment desinner to insure that the 

tube is mounted on a surface having adequate flatness. so as t1 

avoid possible distort ion of the mounting flange vatren it is 
bolted to the mounting surface. 

Fastening the JAN RG-5iIU waveguide -to the waveguide output 
flange of the tube is accomplished in the fol lowing !tanner. A 

JAN UG-52A/U choke flange or equivalent should be modified by 

d rl II ing out the screw threads from the four mounting holes in 

the choke flange using a No. IS drill. This operat ion will 

permit four size 8-32 bolts inserted through the flange mounting 

holes to engage the threaded wavegui de output flange of the tube. 

It is recommended that the choke flange be sufficiently t"ght 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 ent i rely 

free of dust to prevent possible arcing with consequent damage 
to the tube. 

Cooling of the anode block is accomp I ished by directing a 

separate stream of clean air through etch set of cooliwg f ins, 

toward the anode block, from two 3/4"-d iameter ducts placedi 

1/2" to 3/4" from the fins. Adequate flow should be provide 
to maintain the temperature of the anode block below 1500 C 

under any condition of operation. Pal lure to provide adequat 

cool ing will impair tube I ife. Cool inn of the heater-cathode, 
terminal may be required under some conditions to maintain the 

temperature of this terminal below 165c C. 

The heater terminal and the heater-cathode terminal require 

the use of a connector with flexible leads such as the Uc i nite • 
No.115364 with Dui It- in capacitor, or equivalent. un less 

f lexible leads are used, the heater and heater-cathode seals 

may be damaged. 

A heater starter should be used to raise the voltage 

gradual ly and to I imit the instantaneous starting current 

Manufactured by ucinite Division of united-carr Fastener Corporation, 
Newtonville 60. Massachusetts.  

9-58 ELECTRON TUBE DIVISION TENTAI IVE DATA 2 
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6865-A 

MAGNETRON 

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 important that the maximum Instantaneous start-

ing current never exceed, even momentarily, a value of 12 

amperes. Exceeding this value may damage the heater. 

After the heater voltage is raised to its rated valJe of 

13.75 volts, allow the cathode to warm up for at least 2-1/2 

minutes to make sure that the cathode reaches operating 

temperature. When the cathode has reached full operating 
temperature, high- voltage pulses, negative with respect to 

anode ( ground), can be applied to the heater-cathode terminal. 

As soon as the 6865-A begins to oscillate, the heater voltage 

IFf) should be reduced In accordance with the following 

formulas, depending on the average power input ( Pilto the tube: 

PI 
PI up to 450 watts: Ef = 13.75 ( 1- 7,.7)) volts 

P¡ greater than 450 watts: Ef = 0 volts 

When the 6865-A is oscillating, the cathode Is subjected 

to considerable electron bombardment which raises the tempera-

ture of the cathode. The magnitude of such heating is a 

function of the total dissipation and must be compensated by 

redJction of heater voltage in orderto prevent overheating of 

the cathode. Failure to start the tube at rated heater voltage 

land to reduce the heater voltage as soon as oscillation starts 
Inay adversely affect tube life. 

The heater should be protected against input- pulse. power 

by placing a suitable capacitor In shunt with the heater leads 
near the heater-cathode stem as possible In order to limit 

igh transient voltages from developing across the heater. 

his capacitor may be incorporated in the design of the 

connector for the heater terminal and heater-cathode terminal. 

Tuning is accomplished by turning the tuning knob until 

the setting of the micrometer-type indicator is reached which 

corresponds to the desired frequency, as determined from the 

calibration chart prepared for and affixed to each tube. Then 

lock the tuning knob by tightening the locking nut. For 

precise tuning adjustment, the final indicator setting should 
be approached using the same direction of rotation of the 

tuning knob. There is little frequency drift after changing 

tuner setting. 

Our engineers are ready to assist you in circuit 
applications of the RCA- 6865-A. For further information, 

write to Commercial Engineering. RCA, Harrison, New Jersey, 

giving complete details as to the proposed service. 

9-8 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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6865-A 

MAGNETRON 

tL OF WAVEGUIDE 
OUTPUT FLANGE 

1.830"-•• 
COOLING 
\- FIN 17-I•474" 
.737"t D02« t D04" 

MOUNTING FL ANGE 
& ANODE   
TERMINAL 
NOTES & 3) 
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6865—A 

MAGNETRON 

6' 
MAX. 

BOTTOM VIEW 

AXIS OF 
HEATER-CATHODE 

TERMINAL 

REFERENC -E-PLANE B I._ 32 .5 0 0LANE C 
1 REFERENCE 

\  r—lie(NOTE 2) 

13/32»R. 
29.3;:1/3; (NOTE 4) 

r4a-
(NOTE 2) 

3.00e 
..01ce 

ANNULAR SURFACE D 

.28(1..005' 
4-HOLES 

92CJ- 92 78 
2 k4"DIA. 

DETAIL A 

I 1/2 'MAX. 
HEATER 
TERMINAL\ 

HEATER-
CATHODE 
TERMINAL 

L_ tti TO 316 C, 
.516" J56 "(NOTE 5) 4.4 

e'éLeeleh) (NOIES) 
MIN. 

- —.1 

Ill ILL tA2s-i.olo'INartE 7) 
} t i 

.54,:reos" •_,.,111, i , -_,, .16et.005'. 

.610,  -Ma 1.r1-.4 1 1.•='-'-:-.250.±.01e 1., 

SEE NOTE 
L_,. o8 

EE NO  
-.°°5-92cs-ereem 

9-58 
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6865-A 

MAGNETRON 

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 PER-

PENDICULAR TO PLANEA AND PASSES THROUGH THE EXACT CENTERS 

OF MOUNTING- FLANGE HOLES No.2 & No.3. 

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 & No.4. 

NOTE I: SURFACE EOF THE WAVEGUIDE 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. 

MOTE 3: ALL POINTS ON MOUNTING FLANGE WILL LIE WITHIN 

0.015" ABOVE OR BELOW REFERENCE PLANE A. 

NOTE 4: THE LIMITS INCLUDE ANGULAR AS WELL AS LATERAL 

DEVIATIONS. 

NOTE 5: THESE DIMENSIONS DEFINE EXTREMITIESOF THE 0.169" 

INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIESOF THE 0.540. 

INTERNAL DIAMETER OF THE CYLINDRICAL HEATER-CATHODE 

TERMINAL. 

NOTE 7: NO PART OFTHE CONNECTOR DEVICE FORTHE HEATER AND 

HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE UNDER-

SIDE OF THIS LIP. 

NOTE 8: THE HEATER TERMINAL AND THEHEATER-CATHODETERM1NAL 

ARE CONCENTRIC WITHIN 0.010". 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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6865-A 

TYPICAL STABILIZATION CHARACTERISTIC \ 

I I I I F f 
ANODE KILOVOLTS (APPROX.)= 22 
PEAK ANODE AMPERES = 27.5 
PULSE DURATION ( SEC )= 1 

9308 PULSE-REPETITION RATE (PPS)=1000 
CATHODE WARM-UP TIME çAIINUTES = 2.5 
AMBIENT TEMPERATURE (° C. APPROX.).25 

9306 

o 

I 9304 
>-

a 9302 
Et 

9300 

9298 
0 2 

TIME AFTER 

thi -1, 
4 6 8 10 12 
CATHODE WARM-UP—N NUTES 

92CS-8941R1 

TYPICAL THERMAL—FACTOR CHARACTERISTIC 

I I 
PULSE DURATION ( u. SEC )= I 

- PULSE-REPETITION RATE (PPS) = 1000 
TUBE OPERATING INTO MATCHED LOAD. 

 T j 

9340 
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9320 
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9300 
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71- 1: 

-50 O 50 100 150 200 250 
ANODE-BLOCK TEMPERATURE—"C 

ELECTRON TUBE DIVISION 
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6865-A 
EFFECT OF LENGTH OF TRANSMISSION LINE BE-

TWEEN OUTPUT FLANGE AND LOAD ON ALLOWABLE e 
VOLTAGE STANDING-WAVE RATIO 

FREQUENCY RANGE (Mc) = 8750 TO 9600 
PULLING FIGURE (Mc) = 13 
WAVEGUIDE: JAN TYPE RG-5VU. 
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TYPICAL PERFORMANCE CURVES 
•••• .. 1----I.• 

,• PEAK ANODE AMPERES = 27.5   
PULSE DURATION ( SEC )= 2.5 

• I • 
250 

o 

POWOUTPU 

KAKAtsic -

8600 8800 

26 

24 

22 

20 

18 

P
E
A
K
 
A
N
O
D
E
 
K
I
L
O
V
O
L
T
S
 

9000 9200 9400 9600 9800 
FREQUENCY—Mc 
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6865-A 

TYPICAL PERFORMANCE CURVES 

A-rt-t-ri-r-t-iii t miff-
=•"-- OPERATING FREQUENCY (MC) = 9200 

PULSE DURAT ION (, SEC) 1 

PULSE—REPETITION RATE ( PPS) = 1000.  
TUBE OPERATING INTO MATCHED LOAD. 
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8800 9000 9200 9400 9600 9800 
FREQUENCY—Mc 

6865-A 

REPRESENTATIVE TUNING CHARACTERISTIC 

: 

92CS-8943 

ELECTRON TUBE DIVISION 
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6883B/8032A/8552 

Beam Power Tube 

• 

• 

• 

• 

HIGH POWER SENSITIVITY 
RCA " DARK HEATER" WITH 12- TO I5-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 Amplifier and Modulator in Both Mobile and 
Fixed Equipment. The 6883B/8032A/8552 is Unilaterally 
Interchangeable with types 6883, 6883A, and 8032. 

The 688381803A18552 is the same as the 6146818298A excett fnr 
the follcwing items: 

Electrical: 

Heater, fcr Unipotential Cathode: 
Voltage ( AC or DC)  12.6 volts 
Current at heater volts = 12  6   0.562 asp 

Minimum heating time  60 sec 
Direct Interelectrode Capacitances:a 

.7,rid No.1 to plate  0.24 max. of 

a dith no external shield. 

CHARACTERISTICS RANGE VALUES 

Teat No. Note Min. Max. 

1 Cirect Interelectrode 
Capacitances: 
Grid No.1 to plate  1 - 0.24 pf 

Note 1, With no external shield. 

SPECIAL PERFORMANCE DATA 

Stationary Equipment Operation: 

Design 
hin. Center Max. 

Heater, fo , Unipotertial Cathode: 
Voltage ( AC or DC)v   _ 12.6 - volts 
Current at 12.6 volts  0.525 - C.600 amp.. 

Us.ful Power OJtpute  59 - - wats 

v 't is recommeneed that the design-center 'eater voltage be 12.6 volts; 
the heater Dower supply should not fluctuate more than 11S to insure 
long life. 

W in a single- tune, self-excited oscillator circuit, and with ac heater 
voltage of 12.6 volts, dc plate voltage Of 600 volts, oc It-id-No.2 
voltageof 200 volts, grid-No.1 resistor or 24.000 2 101 ores, dc plate 
current of I5c max. ma., dc grid-No.1 current of 2.5 to ? ma., and 
frequency of 15 mc. 

Indicates a Change. 
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6883B/8032A/8552 

Mobile Equipment Operation: 

Destgn 

Mtn. Range Max. 

Heater, for Unipotential Cathode: 
vol:age ( AC or OC)   - 12-15 - volts 
Cur-ent at 13.5 volts   0.550 - 0.620 amp 

Useful Power Output IY  59 - - watts 
Usefu; . Power Output II   See Note Z 

It 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 
operatiod. See Useful Power Output Test II and Ouervoltoge Tests. 

In a single- tube. self-excited oscillator circuit, and with at heater 
voltage of 12.6 volts, dc plate voltage of 600 volts, dc grid-No.2 
voltageof 200 volts. grid-No.I resistor of 20,000 105 ohms, dc plate 
current of 150 max. ma., dc 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 10 volts. 
useful power output will be at least 90% of the power output at heater 
voltage of 12.6 volts. 

Overvoltage Heater Life Tests: 

Continuous heater life tests are performed periodically on 

sample lots of tubes with 16 volts on the heater, all other 

electrodes " floating". Intermittent heater life tests are 

performed periodically 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 life test and after 

48 hours of the intermittent heater life test, the following 

tests are performed: 

with heater voltage of 13.5 volts and ± 100 dc volts between 

cathode and heater, the heater-cathode leakage current will 

not exceed 100 microamperes. 

With ac or dc heater voltage of 13.5 volts, grid-No.I volts 

= -200andcathode, grid No.2, and plate grounded, the minimum 

grid-No.1 leakage resistance will be 10 megohms. 

with oc or dc heater voltage of 13.5 volts, plate volts = -200, 
and cathode grid No.I and grid No.2 grounded, the minimum 

plate leakage will be IO megohms. 

-.Indicates a cha -... . 
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6884 

Beam Power Tube 
COAXIAL- ELECTRODE STRUCTURE 
CERAMIC-METAL SEALS 
UM1POTENTIAL CATHDDE 

FORCED- AIR COOLED 
INTEGRAL RADIATOR 

180 WAITS CW INPUT UP TO 1215 MC 

For Use at Frequencies up to 2000 Mc 

The 688.1 15 the same as the 6816 except for the following Items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)'  26.5 ± 10% volts 
Current at neater volts = 26.5 . .   0.52 amp 

à Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, ; he 
heater voltage shodld be reduced depending on operating conditions and 
frequency to prevelt overheating the cataode and resultant chort life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.45 0.57 amp 
Useful Power Output   8 80 — watts 

Note 1: 111:h 20.5 volts ac or dc on heate ,. 

Note 11: In a single—tube, grid—driven coaxial—cavity class C amplifier 
circuit at 000 Mc and for conditions with 20.0 volts ac or dc 
on heater, dc plate voltage of 1010 volts, dc grid—No.2 vol tige 
of 300 volts, grid—No.1 resistor adjustable between 1000 and 
10,000 ohms, dc plate current of 100 ma. maximum, dc grid —Nu.1 
currenl of 20 ma. maximum, and driver power outpct cf 3 watts. 

Indlcatea a change. 

••••• 
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6894 

HALF-WAVE MERCURY-VAPOR RECTIFIER \ 

V 

The 5894 is the same as the 6895 excekt for the following 

items: 

Mechanical: 

Overall Length  10-3/32" ± 7/16" 
Sock?t  Johnson No.123-211, or equivalent 
Base Skirted Medium-Metal-Shell Jumbo 4-Pin 

with Bayonet (JETEC No.A4-69) 
Basing Designation for BOTTOM VIEW  4AT 

Pin 1 - No Connec-
tion 

Pin 2 - E'lament, 
Cathode 
Shie'd 

MEDIUM CAP WITH 
TUBULAR SUPPORT 
JETEC N2C•-39--

T20 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

SKIRTED MEDIUM-
META.,-SHELL 
JUMBO 4-PIN 
BAYONET BASE 
JETEC N2 A4-69 

5/MAX. 

Pin 3 - No Connec-
tion 

Pin 4 - Filament 
Cap - Anode 

92CM-9229 

io 
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6895 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage  5   ac volts 
Current at 5 volts . 10  amp 
Minimum heating time 

at ratec voltage . 30  sec 
Peak Tube Voltage Drop See Characteristics Range Values 

Mechanical: 

Mounting Position Vertical, base dowr 
Maximum Overall Length   10-13/32' 
Seated Leneh  9-7/32" t 7/16" 
Maximum Diameter   2-5/8" 
Weight ( Approx.)   9 oz 
Bulb  120 
Cap  Medium with Tubular Support (JETEC No.C1-39; 
Cap Connector  Millen No.36011, or equivalent 
Socket  Johnson No.123-206, or equivalent 
Base  Large-Shell Super-Jumbo 4-Pin 

with Bayonet(JETEC No.A4-88), 
or Large-Metal-Shell Super-Jumbo 4-Pin 

with Bayonet (JETFC No.A4-18) 
Basing Desigration for BOTTOM VIEW   2P 

Pin 1 - No Connec-
tion 

Pin 2 - Filament, 
Cathode 
Shield 

Pin 3 - Filament 
Pin 4 - Nc Connec-

tion 
Cap - Anode 

Temperature Control: 

Heating—,When the ambient temperature is so low that the 

normal rise of condensed-mercury temperature 

above the ambient temperature will not bring the 

condensed-mercury temperature up to the minimum 

value of the operating ranges specified under 

Maximum Ratings, some formof heat-conserving en-

closure or auxiliary heater will be regJired. 

Coo/ing--When the operating conditions are such that the 

maximum value of the operating condensed-m.rcury-

temperature range is exceeded, provision should 

be made for forced-air cooling sufficient to pre-

vent exceeding the maximum value. 

Temperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature ( Approx.': 
No load .   13 
Full loadà   18.5 

* with 0.75 volts ros on f ilament, and no heat—conserving enclosure. 

• With 5.25 volts nos on f ilament, quadrature operation, average cathode 
amperes 2.5, and no heat—conserving enclosure. 

4-57 TENTATIVE DATA 1 
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6895 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER -- In-Phase Operation* 

Maximum Ratings, Absolute Values: For supply frequency of 6o cps 

Operating Condensed-Mercury-

Temperature Range 

20 to 60 °C 20 to 55 °C 20 to 50 °C 

PEAK INVERSE 
ANODE VOLTAGE. 10000 max. 15000 max. 20000 max. volts 

ANODE CURRENT: 
Peak   8.3 max. 8.3 max. 8.3 max. amp 
Average* . .   1.8 max. 1.8 max. 1.8 max. amp 
Fault, for 
duration of 
0.1 second 
max  100 max. 100 max. 100 max. amp 

HALF-WAVE RECTIFIER -- Quadrature Operation' 

Maximum Ratings, Absolute Values: For supply frequency of6o cPs 

Operating Condensed-Mercury-

Temperature Range 

20 to 60 °c 20 to 55 °C 20 to 50 °C 

PEAK INVERSE 
ANODE VOLTAGE. 10000 max. 15000 max. 20000 max. volts 

ANODE CURRENT: 
Peak   11.5 max. 11.5 max. 11.5 max. amp 
Average* . .   2.5 max. 2.5 max. 2.5 max. amp 
Fault, for 
duration of 
0.1 second 
Max 100 max. 100 max. 100 max. amp 

CHARACTERISTICS RANGE VALUES# FOR EQUIPMENT DESIGN 

Note Nun. Max. 

Filament Current   1 9 11 amp 
Critical Anode Voltage . . .   2 10 100 volts 
Peak Tube Voltage Drop . . .   3 - 25 volts 

Note 1: With 5 volts ms on filament. 

Note 2: With 5,volts ms on filament, and condensed-mercury temperature 
of 20 C. 

Note 3: With 5 volts ms on filament, condensed-mercury temperature 
of 35 t 5 °C, peak anode current of 11.5 amperes provided by 
half-cycle pulse from a 60-cps sine wave and recurring approxi-
mately once per second. Tube drop is measured by an oscilloscope 
connected between anode and center- tap of filament transformer. 

• Filament voltage in phase with anode voltage. 

* Averaged over any period of 20 seconds maximum. 

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

• Throughout tube life. 

4-57 TENTATIVE DATA 1 
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6895 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

For Circuit Figures, see Front of this Section 

III MAX. APPROX. MAX. 

TRANS. DC 
MAX. 

DC 
DC 

SEC. OUTPUT OUTPUT 
CIRCUIT VOLTS VOLTS 

OUTPUT 

AMPERES 
KW 

(RMS) TO FILTER TO FILTER 

E Eav lav Pdc 

• Fig. I 

Half-Wave 14000° 6300 1.8 11.5 

Single-Phase 106001 4700 1.8 8.5 

In-Phase Operation 70001 3200 1.8 5.5 

Fig. 2 

Full-Wave 7000° 6300 3.6 23 

Single-Phase 53001 4700 3.6 17 

e In -Phase Operation 
3500* 3200 3.6 II 

FIR. 3 
14000° 12700 3.6 45 

Series 
10600i 95W 3.6 34 

Single-Phase 

In-Phàse Operation 
70001 6300 3.6 22 

Fig. 4 81000 9500 5.4 

1 

51 
Half-Wave 

61001 7100 5.4 38 
Three-Phase 

1n-Phase Operation 
40001 4700 5.4 25 

Fig. 5 

Parallel 
woo° 9500 15.0 143 

Three-Phase 
61001 7100 15.0 106 

Quadrature Operat'on 4°Wa 47°° 15.0 71 

Fig. 6 

Series 
eloo° 19000 7.5 143 

Three-Phase 
61001 14200 7.5 106 

e Quadrature Operation 
40001 9500 7.5 71 

Fig. 7 
Resis- Indue- 

flue ttve 

Rests- Induc - 

ttve ttve 
Half-Wave Load Load Load Load 
Four-Phase 7000° 9000 10 10 90 90 

Quadrature Operation 53031 6700 10 10 6' 67 

3500' 4502 10 10 45 45 

1111101 
Fig. II 

Ressâ. Indue- 

tine t:ve 

Rests- Induc - 

ttve t:ve 
Half -Wave Load Load Load Load 
Six-Phase 7000° 9500 11 11.5 105 110 

Quadrature Operation 53001 7100 II 11.5 78 81 

35000 4700 II 11.5 52 55 

0 ° For maximum peak inverse anode voltage of 20000 volts, anf condensed - 
mercury -tenperature range of 20 to 50 OC. 

à For maximum peak Inverse anode voltage of 15000 volts, and condensed - 
mercury -temperature range of 20 to 55 0C. 

' For maximum peak inverse anode voltage of 10000 volts, and condensed - 
mercury -temperature range of 20 to 60 oc. 
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6895 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

OPERATING CONSIDERATIONS 

rays are produced when the 6895 is operated with a peak 

inverse anode voltage above 16,000 volts ( absolute value). 

These rays can constitute a health hazard unless the tube 

is adequately shielded for X-ray radiation. Although 

relatively simple shielding should prove adequate, make 

sure that it provides the required protection tothe opera-

tor. 

Shields and rf filter circuits should be provided for the 

6895 if it is subjected to extraneous high-frequency fields 

during operation. These fields tend to produce breakdown 

effects in mercury vapor and are detrimental to tube life 

and performance. When shields are used, special attention 

must be given to providing adequate ventilation and to 

maintaining normal condensed-mercury temperature. Radio-

frequency filters are employed to prevent damage caused by 

rf currents which might otherwise be fed back into the 

rectifier tubes. 

MEDIUM CAP WITH 
TUBULAR SUPPORT 
JETEC N2CI-39 

T20 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

LARGE- SHELL 
SUPER-JUMBO 

4-PIN 
BAYONET BASE 
JETEC NeA4-813 

OR 

LARGE-METAL- SMELL 
SUPER-JUMBO 

4-PIN 
BAYONET BASE 
JETEC N2A4-18 

2!4;MAX.---1 

10 1 /3; 

MAX. 

9 7/3; 

±76E: 

92CM-9230R1 

4-57 
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6949 

SUPER-POWER SHIELDED-
GRID BEAM TRIODE 

COAXIAL-E-ECTRODE STRUCTURE WATER-COOLED ELECTRODES 
500-KW CW POWER OUTPUT INTEGRAL WATER DUCTS 

Useful with full input up to 75 Me 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 

Voltage ( Single-phase AC or DC) . . . . 17.3 min. volts 
t7.8 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 chm 
Minimum heating time  60 seconds 

Amplification Factor, for dc grid 
volts = -50anddc plate voltage 
adjusted togivedc plate current 
of 10 amperes   60 

Direct Interelectrode Capacitances: 
Grid to plate   12 mea 
Grid to filament  1300 mgf 
Plate to filament   160 mmf 

Mechanical: 

Operating Position  
MAximum Overall Length 
Maximum Diameter  
Weight ( Aporcx  )  
Terminal Connections (See Dimensional Outl:ne) 

Vertical, with lifting ring up 
40" 

10.06" 
140 lbs 

F - Filiment Kfl - Flange 
Cylindrical Input-
Terminal Circuit-

FF-Filament N R, Return 
Flange KR 2 Terminal 
/erminal 1<, - Cylindrical 

KR -Output- 3 ! flout-
' Circuit- Circuit-

Return Return 
Terminal FC Terminal 

P- Plate G- Grid 
Terminal Terminal 

Air Coorng: 
It is important that the temperature of any external part 

of the tube should not exceed 1500 C. In general, forced-
air cooling of the ceramic bushings will not be required 

unless the 6949 is used in cavity- type circJits 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 limit their 

temperature to 150° C. Forced-air cooling of tse output-

7-58 TENTATIVE DACA 1 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

circuit- return terminal ( KR, 1 and the flange input-circuit-

return terminal ( 4 2 ) may be necessary to prevent exceeding 

the maximum temperature rating of 150 ° C, particularly 

at vhf frequencies. 

Water Cooling: 
Water cooling of the beam-forming cylinder, grid-terminal, 

and the plate is required. The water flow must start before 
application of any voltages and preferably should continue 

for several minutes after removal of all voltages. Inter-

locking of the water flow for each of the cooled elements 

with all power supplies is recommended to prevent tube 
damage in case of failure of adequate water flow. The use 

of distilled water is essential. 

Water Flow: 
Absolute 

Flow 

Typical 
Flow 

gPm 

To plate ( In direction 
shown on Dimensional 
Outline): 
Forplate dissipation 

up to 125 kw. . .   40 
For plate dissipation 

of 260 kw   60 
For platedissipation 

of 330 kw   70 
For platedissipation 

of 400 kw   80 
To grid-terminal 

connector   1 
To beam-forming 

cylinder  7 
Outlet Water Temperature ( Any outlet) 
Minimum Plate-Water-Column Resistance 

Ceramic-Bushing Temperature   
Metal-Surface Temperature   

Pressure Max. 
Drop. for Gauge 
TyPical Pres-
Flow sure" 
psi psi 

44 18 

66 35 

77 48 

88 65 

100 

100 

100 

100 

8 9 50 
. . 70 max. °C 
. 1/2 megohm per kv of 

dc plate voltage 
150 max. PC 
150 max. PC 

Fittings: 

Fittings tor the plate and beam-forming-cylinder water con-
nections may be obtained from the Breco Division, Perfecting 
ServiceCo., 332 AtandoAve., Charlotte 6, North Carolina, USA. 

.. p : See next page. 
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6949 

SUPER-POWER SHIELDED-
GRID BEAM TRIODE 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Crest of modulation conditions 

Maximum CU . Ratings, Absolute Values: 

For altitudes up to5,000 feet and frequencies up ta 75 Mc 

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. anp 
PLATE DISSIPATION ( Avenge)   400000 max. watts 

Typical GCS 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 dc plate current  57 amp 
Max.-signal dc grid current   0.35 amp 
Max.-signal peak rf grid voltage. .   • 1900 volts 
Max.-signal driving power ( Approx./   ▪ 10000** watts 
Max.-sional power output ( Approx.). • 600000 watts 

"Two-Tone" Operation:44 
Average dc plate current  37 amp 
Average dc 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 

2F POWER AMPLIFIER -- Class C Telegraphy ie 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CGS . Ratings, Absolute Values: 

For altitudes 14,105,00o feet and frequencies uP ti' 75 Mc 

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 Voltage'  -625 volts 
Peak RF Grid Voltage  2000 volts 
DC Plate Current  40 amp 
DC Grid Current   1 amp 

see next page. 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 
Driving Power ( Approx.) é  2000 
Useful Power Output ( Approx.) . .   500000 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

1 870 1100 lnip 
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 ,wlf 

Filament Current 

watts 
watts 

Note 1: With 7.3 volts ac on filament. 

Note 7: For dc grid volts A —50 and dc plate voltage adjusted togivedc 
plate current of 10 amperes. 

e Directly across cooled element for the indicated typical flow. 

O At tube inlets. 

e Continuous Commercial Service. 

• Obtained from a fixed supply. Value should be adjusted to give 
indicated value of zero—signal plate current. 

e 'Single—Tone operation refers to that class of amplifier service in 
wh ch the grid—No.1 input consists ofamonofrequency rf signal having 
constant amplitude. This signal is produced in a single—sideband 
suppressed—carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

wa Includes tube losses, circuit losses, and swamping power' losses. 

1114 'Two—Tone' operation refers to the simultaneous amplification of the 
two equal—amplitude, radio—frequency signals resulting frommodulation 
of a single—sideband, suppressed—carrier transmitter by two audio— 
frequency signals of equal amplitude. The data shown for ' Two—Tone' 
modulation refer to the case in which the peak amplitude of the 
resultant rf grid signal is equal to the ' Max.—Signal Peak RF Grid—No.1 
voltage' as specified under ' Single—Tone' modulation. 

ile* Key—down conditionspertube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio— 
frequency envelope does not exceed 11511 of the carrier conditions. 

• Obtained from fixed supply. 

Additional driving power is required at frequencies where circuit 
losses become significant. 

OPERATING CONSIDERATIONS 

A high-speed, 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 installation must be approved by the RCA Electron Tube 

Division. In addition, the grid circuit should be provided 

with overload relays which will act to remove within a period 

of 0.1 second all 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 cart be operated with maximum rat ings at frequencies 

up to 75 Mc and with reduced ratings to higher frequencies. 
The capabi I ; ties of the 6949 for operation at higher frequencie,, 

and at higher powers have not yet been determined but requests 

for informat ion on specific appl icat 1‘.ns will be welcomed. 

PLATE 
WATER- CONNECTION 

PLUG BRECO 32-BS 
040""ES L.31.7) 

STD. 
LIFTING RING 

PLATE 
TERMINAL 

4 

CCRANK.--4 

OUTPUT-CIRCUIT 
RETURN TERMINAL 

FLANGE 9.6 
INPUT- CIRCUIT MAS. 

RCTuRN TERMINAL 

CYLINDRICAL 
INPUT-CIRCUIT T— In. I 

RETURN TERMINAL TE.L .R1,04AL 

3. 
.8, 0.24» 
MIN. 

9 

6.81eMAX. 

_ SAFETY 

r CABLE 
BLE( l S) 

WATER-CONNECTION 3.70: 
PLUS BRECO N9E4M4 LOB Bee 

(NOTES 2.38 ,) I 0.26» 

FILAMENT FLANGE L l•  
TERMINAL FF 
(NOTE A) 6.12-AIAX 

NOIX 6 

."1LAMENT CYLINDER 
TERMINAL 7C 
(NOTE 4) 

n..1.94 (NOTE tO 

L' 8.62. 9.10' I 

:2e 
fmm. (non t)i 

10.06» 

e tX" ri;e7re 

1  

.a.50 7.10 I 2B38.. 
1.1  

WYE PLATE 

$0•14. 
IN 

.91" MIN 

4.47.0.03» 

194' 

4.e MAX—. 

Notes t to 8: Se next page. 

EXHAUST TUBE COVER: 
MARE NO CONNECTION 

NOT REMOVE 

DO NOT USE FetOF TUBE 
,G„, 92* 

MAX. 

MAX. 

92CL-9296 

7-58 ELECTRON TUBE DIVISION TENTAT IVE DATA 3 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

9.50" 
3.06" 5.4e 

2.10' 

KR2 

92CM-9295 

1006"MAX 

8.82'4.06" 

7.16".±.06—. 

6.56" 2.06'-

440"2.10" 

•-3.50±. 

CERAMIC 

GRID 
TERMINAL 

18 HOLES 
TAPPED !,4-28 

18 HOLES N.F. TO MIN. 
EQUALLY SPACED DEPTH OF .38" 
WITHIN 4.038' FOR EQUALLY SPACED 
VDIA. BOLTS WITHIN 2.06" 
SECTION A-A' 

NOTE 1: SOCKET No.412-85 1 - 1/2" FOR THIS PLUG MAY BE 

OBTAINED FROM BRECO DIVISION, PERFECTING SERV ICE CO., 

332 ATANDO AVE., CHARLOTTE 6, N.C. 

NOTE 2: SOCKET No.4EF4 1/2" ( WITH FEMALE PI PE-THREAD 

CONNECTION) OR SOCKET No.4EM4 1/2" ( WITH 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 te: USE FOR FILAMENT POWER ONLY. INPUT-CIRCUIT 

RETURN SHOULD BE MADE TO BOTH I NPUT-C I RCU IT-RETURN TERMINALS 
(K R, & K0 ); OUTPUT-CIRCUIT RETURN SHOULD BE MADE TO 

OUTPUT-C IRCU IT-RETURN TERMINAL ( K01 ). 

NOTE 5: REMOVE THIS CABLE BEFORE OPERATING TUBE AND KEEP 

CABLE FOR FUTURE TUBE HANDLING. 

ROTE 6: DO NOT TAMPER WITH THESE BOLTS. 

Notes 7 8 8: See next page. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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6949 
SUPER-POWER SHIELDED. 

GRID BEAM TRIODE 

NOTE 7: INLET RATER CONNECTIONS 1114/ ARE BOTH ON SAME 

S DE OF TUBE AND TO THE RIGHT WHEN TUBE IS VIEWED WITH 

NAME PLATE TOWARD OBSERVER. 

MOTE 8: HIS AREA IS SUBJECT 70 A MAXIMUM TAPER OF 

0.060" TOTHE INCH. THE MAXIMUM DIAMETER ALONG THIS TAPER 
WILL BE ON THE END TOWARD THE CERAMIC. 

DETAILS OF SUGGESTED WATER-COOLED 
GRID-TERMINAL CONNECTOR 

4.40" 
1.05" 

9.5" 

COPPER TUBING 
SOLDERED IN GROOM r 

COPPER 

5.46-± JO" 

20' 
35' 

DRILL 16 HOLES 
"H« DRILL 

INLET 

6.6" 

OUTLET 

O.D. 
COPPER TUBING 

GROOVE 

VIEW AT A-A'  

425" 1/4 " 

92CN1-9294 

7-58 ELECTRON TUBE DIVISION 
RAMP ORPORANON OF AMERICA, HARRISON NEW JERSEY 
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6949 

TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

  •.T:: 
Ef= 7.3 VOLTS 
Ic= GRID AMPERES 
Ib= PLATE AMPERES 

• 3 

0 / , 3 , 

0 . 4.. ... 
o 

8 o o o o 
o o 8 e o e 

-GRID VOLTS (EC) 

ELECTRON TUBE DIVISION 
RAM CORPORADON Of AMERICA, MAIMSON, NEW JERSEY 

o o 
o 
7 

92CM-9305 



6952 

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 G'id-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 dc or 60 cps 
ac excitation  1.09 volt 

Maximum, w.th 400 cps 
ac excitation  1.05 volts 

Typical, with dc or 60 cps 
ac excitation  0.95 volt 

Current: 
Typical' operation value at 

0.95 volt, with 60cps excitation 49.5 amp 
Minimum time to reach operating 

filament voltage   30 seconcs 
Minimum time at normal operating 

filament voltage before other 
voltages are applied   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.I to grid No.2 and cathode 500 Pf 
Plate to cathode and grid No.2   3C Pf 
Grid No.2 to cathode 

(Inducing bypass capacitors)   1800e max. pf 

Mechanical: 

Operating Position  Tube axis vertical, either erd up 
Overall Lergth   8.62" ± 0.31" 
Maximum Diameter   11.25" 
Weight ( Approx.)   36 lba 
Terminal Connections ( See Dimensional Outline):  

F - Insulated Filament Ter-
minal and Coolant Connection 

FR -Uninsulated Filament Terminal 
for DC Circuit Returns and 
Coolant Connection 

GI -RF Grid-No.1 Terminal 
Contact Surface 

Glw - DC Grid-No.1 and Coolant Connection 
C;2 -X Gr'd-No.2 and Coolaat Connection 
KR -RF Cathode Terminal Contact Su- face for CircJit Returns 
P- RE Plate Term nal Contact Surface 
Pw - DC Plate and Coolant Connection 

Pw 

FR 
KR 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Thermal: 

Ceramic- Insulator Temperature  150 max. °C 
Metal-Surface Temperature  100 max. °C 
Minimum Storage Temperature, 

without cooling liquid in 
coolant ducts  -65 min. °C 

External Gas Pressureb   60 max. psia 

Air Cooling 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 cooling ofthe 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 

conditions, provision should bemade for blowing an adequate 
quantity of air across the ceramic insulators and adjacent 

terminal areas to limit their maximum temperature to the 
value specified. 

Liquid Cooling: 
Liquid cooling of the filament block, dc cathode block, 

grid-No.1 block, grid-No.2 block, and plate is required. 

When tube operation under low ambient temperatures is re-

quired, the recommended coolant is inert liquid FC75 IMade 

by the Fluorochemical 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 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. Inter-
locking 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. 

Flow: 

Liquid Pressure at any outlet  100 max. psi • 
Water Flow: 

Max. Pressure 

Absolute Typical DIfferential 

Flow for Typical 
Flow Flout 

ePm !Pm pst 

Through Filament block. . . . 0.5 0.8 8 
Through dc 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.) . . . . 8 10 10 

Resistivity of Water at 25°C   1 min. megoFm-cm 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 0 
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Absolute 
Min. 
Flow 

gPm 

Typical 
Flow 

FP^I 

Max. Pressure 
Differential 
for Typical 

Flowe 
Pst 

Water Temperature 
from any outlet  70 max. °C 

Storage Temperature  See footnote d 

FC75 Flow: 

Through filament block . . • . 1.0 1.2 20 
Through dc cathode block . • . 1.0 1.2 20 
Through grid-No.1 block. . • . 1.0 1.2 14 
Through grid-No.2 block. . • . 1.0 1.2 20 
Through plate: 

For plate dissipation up 
to 5 kw ( Average)  10 12 20 

For plate dissipations of 
5 kwto 8 kw ( Average). . . 20 24 80 

Outlet-Liquid FC75 Temperature 
from any outlet  70 max. °C 

Storage Temperature with liquid 
FC75 in Coolant Courses  -65 min. °C 

Liquid FC75 Temperature for 
Tube Operation   -25 min. °C 

Ethylene-Glycol-Water Solution Flow: 

Through filament block . . . . 1.0 1.2 18 
Through dc catnode block . . . 1.0 1.2 18 
Through grid-No.1 block. . . . 1.0 1.2 12 
Through gr d-No.2 block. . . . 1.0 1.2 18 
Through plate in direction 

shown on DImenstonal 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 25° C  10 min. megohms 

Storage Temperature with Solution 
in Coolant Courses   -45 min. 

Solution Temperature for 
Tube Operation   -20 min. 

PULSED RF AMPLIFIER 

For frequencies from 174 to 600 Mc, and amaxImum "ON" 
time as specified in any 3000—microsecond interval. 

Maximum Ratings, Absolute—Maximum Values: 

"ON" Time 15µset 70µsec 
Peak Positive-Pulse 

Plate Voltage.   55000 max. 30000 max. volts 

Oc 

Oc 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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"ON" Time 15p.sec 7o µsec 

Peak Positive-Pulse 
Grid-No.2 Voltagef ,g  2200 max. 2200 max. volts 

DC or Peak Negative-Pulse 
Grid-No.1 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.1 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 Class Bservtce at425Mcwtth 

a rectangular waves/tape pulse. 

Pulse width t3p.sec 6opsec 

Duty factor 0.004 0.018 

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.I 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.1 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, 
provides emission in excess of any requirements within tube ratings, 
during operation of the tube, the filament voltage should be reduced 
to a value that will give adequate but not excessive emission. Care-
ful attention to maintaining the value of filament voltage consistent 
with adequate emission will conserve tube life. The filament voltage 
should be measured at the filament liquid coolant connections on the 
tube side of the threads. This procedure is essential for accurate 
measurement of the filament voltage. At 400 cycles some heating of 
the filament leads and rf cathode terminal ( cathode header) occurs; 
this condition is not detrimental to tube operation or tube life. 

b This pressure is related to the output-cavity pressurization as re-
quired to prevent corona or external arc-over. 

Measured directly across cooled element for the indicated typical flow. 

d The tube coolant ducts must be free of water before storage or ship-
ment of the tube to prevent damage from freezing. 

The magnitude of any spike on the plate voltage pulse should not ex-
ceed its peak value by more than 4000 volts, and the duration of any 
spike when measured at the peak-value level should not exceed 10S of 
the maximum .CIN . time. The output cavity must be pressurized as re-
quired to prevent corona or external arc-over at the ceramic insulator. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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f The magnitude of any spike on the grid- N,.2 yult,je pulv ,could nc.t 
exceed its peak value by more than 250 volts, and the duration of ary 
spike when measured at the peak- value level should not exceed IOS cf 
the maximum ON time. 

A negative dc cottage of 300 volts maximum may be applied to grid No.2 
to prevent any tube conduction between pulses. 

h tu .ia  serie, 1grid ,5,esrs :rrm.binatiol of fixed and self bias at-tained 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Filament Current  j 460 530 aap 
Input Strap—Resonalt Frequency. . . • k 222 250 Mc 
Output Strap—Resonant Frequency . . • k 230 250 Mc 
Direct Interelectrode Capacitances: 
Grid No.1 to pla*e   — 0.15 pf 
Grid No.2 to cathode  10000 18000 pf 

j ut filament voltage of 0.95 volt and ac filament excitation at 60 cps. 

The frequency range of the sweep generator is varied to proJuce the 
resonance curve Observed on the oscilloscope and the UHF Marker 
Oscillator frequency is varied so that the pip is observed at the peah 
of the resonance curve. The resonant frequency is read " ri the fre-
quency meter. 

Measured with specia rhield adapter. 

COOLING CONSIDERATIONS 

System 

The liquid-cooling system consists, ii- general, efasource 

of cooling liquid, a liquid regeneration loop, a heat ex-

changer, a eed - pipe system which carries the liquid to the 

filament section blocks, to the filament common-point connec-

tion, to the grid-No.1 block, to the grid-No.2 block, and to 

the plate connections of the tube, and provision for inter-

locking the licpid flow through each of the cooling courses 
with the powe- supplies. 

It is eEsential that the insulating tubing between the 

cooling-system piping and each of the cooling courses have 

good insulating qualities and be of sufficient length to 

minimize leakage currents and/or elecrolysis effects. The 

minimum plate liquid column resistance should be IC megohms 
at 25 ° C. 

The piping system must be arranged so that direction of 

coolant flow through the plate coolant connection is n accord 

with the markings on the plate coo'ant connection ( see 

Dimensional Outline) to insure adequate cooling. Tirough 
each of the other coolant connections, tne liquid flew may be 

in either direction. Series or parallel arrangement of the 
coolant ducts is permissible so long as the specified flow, 

pressure, and outlet temperature ratings are observed. 

Caution: The feed-pipe 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 Haub on. N. J. 

CATA 3 

2-64 



6952 

_ > • ,. , gn and functioning of the feed-pipe 

system can be made by plugging the inlet and outlet holes of 

the fitting at each cooling connection. 

Under these conditions, and with all voltages removed from 

the tube, no liquid flow should be indicated by the flowmeter 

for any connection when the coolant valve is fully opened. 

Precautions 

Proper functioning of the coolant system is of the utmost 

importance. Even a momentary failure of the liquid flow will 
damage the tube. In fact, without coolant, the heat of the 

filament 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 fail. This 

may be done by the use of coolant- flow interlocks which open 

the power supplies when the flow through any element is in-
sufficient or ceases. The coolant flow must start before 

application of any voltages and preferably should continue for 
several seconds after removal of all voltages. 

The absolute minimum coolant flow required through the 

filament section blocks, the filament 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 inthe tabulated data. 

In spite of the usual precautions taken to eliminate 

contamination of the coolant by oil, dust, etc., some im-

purities are likely to enter the fluid. The use of astrainer 
with at least 60-mesh screen is recommended in the coolant 

supply tine as near to the tube as possible to trap any 

foreign particles likely to impairthecoolant flow through the 

tube ducts. Also, aregeneration loop followed by a submicron 

filter should be employed. For example, a regeneration loop 

having a IO-to-20-gallon-per-hour capacity will ordinarily be 

adequate for use with a cooling system containing about 

20 gallons. 

When the tube is used in equipment under conditions such 
that the ambient temperature isbelow 00 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. J. 
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SIMPLIFIED DIMENSIONAL OUTLINE' 

4.72' 
A.03T 

1125* 
MAX. 

1 

INDEX/ 
PIN 

OUTPUT ENO 

DC PLATE I COOLANT 
CONNECTION 

RF PLATE TERMINAL 
CONTACT SURFACE 

EXHAUST CAP e MAKE NO CONNECTION 
DO NOT REMOVE 

RF GRID-NW TERMINAL 
CONTACT SURFACE 

• 

• 

RF CATHCOE TERMINAL 
..„/ CONTACT SURFACE 

DO NOT MAKE 
---CONNECTION TEl SCREWS 

OOLANTOUTLET 
COOLANT IKLE1 

EMI INDICIat CERAMIC 

NSULATED FILAMENT 
TERMINAL • 

COOLANT CONNECTION 

COOLANT -CONNECTION NUT 92CL-96SMAA 

r A detailed DirlenIlonal Outline and associated Gauge Drawings are Dicen 
in the Techrical Bulletin available upon request. 

e RADIO CORPORATION OF AMERICA 
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UNINSULATED FILAMENT 
TERMINAL S. COOLANT CONNECTION 

INPUT END  

DC GRID-4.2 d COOLANT 
CONNECTION 

RF CATHODE TERMINAL 
CONTACT SURFACE 

DC GRID-NºI I COOLANT 
CONNECTION 

92CL-96513VIB 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7008 
MAGNETRON 
SERVO-TUNABLE TYPE 

FORCED- AIR COOLED 
For use as a pulsed oscillator 

at freauencies between 8500 and 9600 Mc 

INTEGRAL MAGNET 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  13.75 ± 10% . . . ac oe dc volts 
Current at 13.75 volts   3.15  amo 
Starting current . . . . The maximum instantaneous starting 

current must never exceed 12 amperes, even momentarily 

Minimum Catnode Heating Time . . . 2.5 minutes 
Frequency  8500 to9600 Mc 
Maximum Frequency Pulling at 

VSWR of 1  5   15 Mc 

Mechanical: 

Operating Position   Any 
Dimensions  See Drienstonal Outltne 
Air Flow: 
Through Ducts- -An air stream should be directed through 

each ot th., cooling ducts provided on the tube. Adequate 
flow should be provided so that the temperature of the 

anode bloc', does not exceed 1500 C. 

To Heater-Cathode Termtnd .--Adequateflow should be providad 

to maintain the temperature of the heater-cathodeterminal 
below 1650 C. 

Waveguide f)utput Flange Mates with Modified JAN 
UG-52PU Flanie 

Servo-Drive Shaft with Associated Calibrated Indicator: 
Revolutions ( Approx.) to cover full 

range of 8500 to 9600 Mc  160 
Maximum Torque ( Absolute) at tuninq-

range stops  192 oz- in. 
Typical Torque between -55° and 

+150° C ( Approx  )  6 oz- in. 
Weight ( Approx.)   13 los 

PULSED-OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For duty cycle up to o.Jori maxtmum 

PEAK ANODE VOLTAGE   25 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. msec 

e : See next page. 
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MAGNETRON 

RATE OF RISE OF VOLTAGE PULSE: 
For pulse duration of 

1 psec or less   I. max. kv/psec 
70 min. kv/psec 

Fo- pulse duration greater 
than 1 psec  f200 max. kv/psec 

1 70 min. kv/psec 
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: 

With duty cycle of o.00t 

Heater Voltage   See Operating 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 psec 
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 millimetersof mercury in the 
vicinity 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 waveguidemust 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 damage the tube. 

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 exceed 
the normal energy per pulse. To satisfy this requirement, it is 
recommended that pulsers of the discharging- network type be used. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current   1 2.8 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 I to 5: See next page. 
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MAGNETRON 

Note 1: With 13.75 volts ac or dc on heater. 

Note 2: With peau anode current of 27.5 amperes. For healer voltage, 
see Operating Considerations. 

Note 3. With peak anode current of 27.5 amperes corresponding to a peak 
anode voltage in the order of 22 kv, anode-block tempe-atare of 
1150 C approx., pulse duration of 2.5 microseconds, and maximum 
load-voltage standing-wave ratio , qual to or less than 1.05. 
For heater voltage, see Operating Considerations. 

Note 0: Pulses are considered to be missing if the energy level a: the 
operating frequency is less than 70 percent of the normal value. 

Note 5: With peak anode current of 27.5 amperes corresponding to a peak 
anode voltage in the order of 22 kv, anode-block temperature or 
1150 C approx., pulse duration of 0.25 microsecond, ' owl-voltage 
standing-wave ratio of 1.5 adjusted in phase to produce 
maximum instability. For heatrr voltage, new OPerating 
Considerations. 

DEFINITIONS 

Seooth Peak Value. The maximum value of a smooth curve drawr throue 
tie average of the fluctuation over the top ata voltageor current pulse. 

Pulse Width. The time interval between the two points of the curren„ 
pulse at which the current is 50 per cent of the smooth peak value. 

Rate of Rise of Voltage Pulse. The steepest slope of the vhltage-pulse 
leading edge above 50 per cent of the smooth peak value. Measurement o' 
the rate of rise of voltage should be made using a capacitance divider 
with an input capacitance not exceeding é µµT. An osciloscope of 
sufficient bandpass, such as the Tektronix 517 or equivalent, should 
be used. 

OPERATING CONSIDERATIONS 

Nountsng of the 7008 should be accomplished by neans 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 applications requiring a pressure sea . Care 
should be taken by the equipment designer to insure : hat 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 1/4. - 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. 

Fastentng the JAN RG-51/U wavegulde to the wavegu.de out-

put flange of the tube is accomplished in the following manner. 
A JAN UG-52A/U choke flange or equivalent should be modified 

by drilling out the screw threads fronthe four mounting holes 

in the choke flange using a No. 15 drill. This operation will 

permit four size 8-32 bolts inserted through 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 wavegu'de output 

flange of the tube, the user should make certair that the 

waveguide window is entirely free of dust to prevent possible 

arcing with consequent damage to the tube 

9-58 ELECTRON TUBE DIVISION 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 f 1 ex i 1 be, non-magnet ic material. Rubber hose or 

stainless-steel hose is suitable. Fastening of the conduits 

requi res two non-magnet ic 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 condit ion of operat ion. Fai lure to provide adequate 

cool ing will impair tube I ife. Cool ing of the heater-cathode 

terminal may be requi red under some conditions to maintain 

the temperature of this terminal below 165° C. 

A mechanical dri ve may be connected to the drive shaft of 

the 7008 by using a flexible coupl ing drilled for a 3/16"-

diameter shaft and held in place by a setscrew. When the 

magnetron is instal led in radar equipment which has a frequency 

index dependent upon rotat ion 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 terminal and the heater—cathode terminal require 

the use of a connector with flertble leads such as the ilcinite" 

No.115364 with bui It- in capacitor, or equivalent. Unless 
flexible leads are used, the heater and heater-cathode seals 

may be damaged. 

A heater starter should be used to raise the voltage 

gradual ly and to I 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 cutt ing 

resistance out of the circuit, a high- reactance heater trans-

former, or a simple rheostat. Regardless of the method of 

control, it is important that the maximum instantaneous start-
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 2-1/2 

minutes to make sure that the cathode reaches operating tempera-

ture. When the cathode has reached full operating temperature, 

high- voltage pulses, negat ive with respect to anode ( ground), 
can be appl ied to the heater-cathode terminal. As soon as the 

7008 begins to oscillate, the heater voltage ( Et/ should be 

reduced in accordance with the fo I lowing formulas, deperding 
on the average power input I P I to the tube: 

Pi up to 450 watts: Ef = 13.75 ( 1. - MP ) volts 

Pi greater than 450 watts: Et = 0 volts 

When the 7008 is oscillating, the cathode is subjected 

to considerable electron bombardment which raises the tempera-

ture of the cathode. The magnitude of such heat ing is a 

* Manufactured by Ucinite Division of United—Carr Fastener Corporation, 
Newtonville 60, Massachusetts. 
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function of the total dissipation and must be compensated by 

reduction of heater voltage in order to prevent overheating 

of the cathode. Failure to start the tube at rated heater 

voltage and to reduce the heater voltage as soon as oscillation 

starts may adversely affect tube life. 

The heater should be protected against input pulse power 

by placing a suitable capacitor in shunt with the heater leads 

as near the heater-cathode stem as possible in order to limit 

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 oe made to the heater-

cathode terminal. If the anode-circuit return is made to the 

heater term.nal, all of the anode current will flaw through 

the heater and may cause heater burnout. 

The frequency of the 7008 COy be preset by turning the 
drive shaft until the setting of the indicator is reached 

corresponding to the desired frequency. For precise tuning 

adjustment, the final indicator setting should be approached 

using a counterclockwise direction ol rotation which is the 

direction ot increasing frequency. 

Revolutions of the servo-drive shaft are not indicated 

directly by the indicator. Approximately 160 revolutions of 

the drive shaft are requiredto tune through the 6500-to-9600-

c 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 

applied to these stops and the starting torque must not exceed 

192 ounce- inches I I foot-pound) inclucing inertial eftects. 

Our engineers are ready to aisist you in circuit 
applications of the RCA- 70o8. For further information, 

write toCammercial Engineering. RCA, Harrison. Neu. Jersey, 

giving complete details as to the proposed service. 
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R I EKE DIAGRAM 

FREQUENCY (Mc) = 8500 
PEAK ANODE AMPERES = 27.5 
PULSE DURATION ( 2 SEC). 2.5 
PULSE-REPETITION RATE 48 

(PPS) = 400 

.44 

PHASE OF LOAD MEASURED 
  IN FRACTIONS OF 

GUIDE WAVELENGTH 
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200 CIRCLES OF 
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COEFFICIENT 

ANTI - 50 (VSWR) 
SINK 

.36 3 

.20 

.28 
.24 

LINES OF CONSTANT FREQUENCY 
LINES OF CONSTANT PEAK POWER OUTPUT 

92CM-9629 

.12 

SINK 
(REGION OF , 
INSTABILITY) 

.16 

9-58 ELECTRON TUBE DIVISION 
PADIO CORPORATION OF AMERICA. HARRISON, NEVI JERSEY 

CE-9629 



7008 

TYPICAL STABILIZATION CHARACTERISTIC 
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REFERENCE PLANE A IS DEFINED AS THE PLANE THROUGH THAT 

PORTION OF THE MOUNTING FLANGE DESIGNATED AS ANNULAR 

SURFACE D. 

REFERENCE PLANE B IS DE.INED AS THE PLANE WHICH IS PER-

PENDICULAR TO PLANEA 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 & No.4 WHICH 

HAVE THE SPECIFIED BOLTS INSERTED THROUGH THEM. 

NOTE I: SURFACE E OF THE wAVEGUIDE OUTPUT FLANGE, AND 

THE ENTIRE MOUNTING FLANGE ARE MADE SO THAT THEY MAY 6E 

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 6: THESE DIMENSIONS DEFINE EXTREMITIESOF THE 0.169" 

INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIESOF 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 HEATER-CATHODE TER-

MINAL ARE CONCENTRIC WITH 0.010". 

NOTE 9: CLOCKWISE ROTATION OF DRIVE SHAFT DECREASES 

FREQUENCY. 

NOTE 10: ANODE TEMPERATURE MEASURED AT JUNCTION OF WAVE-

GUIDE AND ANODE BLOCK. 

NOTE II: TEMPERATURE OF HEATER-CATHODE TERMINAL MEASURED 

HERE. 

9-58 ELECTRON TUBE DIVISION 
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7034/4X150A 

Beam Power Tube 
FORCED-AIR COOLED 

COAXIAL-ELECTRODE STRUCTURE 370 WATTS CWOUTPUTUPTO 150 Mc 
UNIPOTENTIAL CATHODE 140 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIAIOR 

For Use at Frequencies up to 500 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC(' 6  0 i 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  

Direct Int.erelectrode Capacitances:b 
Grid No.1 to plate  0.03 mgf 
Grid No.1 to cathode, grid No.2, 

and heater  16 ggf 
Plate to cathode, grid No.2, 

and heate- 4  4 mgf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2  404" 
Maximum Seated Length 1 8'.0" 
Maximum Diameter  1  640" 
Weight ( Approx  )  4 oz 
Radiator  Integral part of tube 
Socket Air-System Socket, such as 

Base 

5 

Johnson No.124-110-1d 
(Supplied with Air Chimney) 

Special 8-Fin 
BOTTOM VIEW 
RADIATOR 

Pin 1- Grid No.2d U RING Pin 8- Cathode 
Pin 2- Cathode Base Index Plug-
Pin 3- Heater Grid No.1 
Pin 4- Cathode Radiator- Plate 
Pin 5- Do Not Use Ring Terminal ° - 
Pin 6- Cathode Grid No.2 
Pin 7- Heater 

Air Flow: 

Through snaicated oar-system socket— This fitting directs 

the air over the base seals; past the grid-No.2 seal, 
glass envelope, and plate seat; and through the radiator 

to provide effective cooling with minimum air flow. 
When the tube is operated at maximum plate dissipation 

for each class of service, a minimum air flow cf 5.6 ,: fm 

Indicate, a chanle. 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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through thesystemis required. The corresponding pressure 

d,op is 0.45 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 be increased to maintain the respective 

seal temperatures and theplate temperature within maximum 

ratings. 

Without air- system socket-- If an air-system socket is not 

used, it is essential that adequate cooling 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 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 0 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 
nrH-0.2 TeH   175 max. 

AF POWER AMPLIFIER & MODULATOR -- Class Alli f 

OC 
oc 

oc 

Maximum CCSg Ratings, Absolute-Maxtmum Values: 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) 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-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 for 2 tubes 

DC Plate Voltage  
DC Grid-No.2 Voltage  
DC Grid-No.1 ( Control-

Grid) Voltage   
Peak AF Grid-No.1-to-
Grid-No.1 Voltage   

Zero-Signal DC Plate Current  
Max.-Signal DC Plate Current  
Zero-Signal DC Grid-No.2 

Current   
Max.-Signal DC Grid-No.2 

Current   

800 1000 1500 2000 volts 
300 300 300 300 volts 

-40 -43 -50 -50 volts 

80 86 100 100 volts 
210 165 100 100 ma 
435 450 456 470 ma 

0000 ma 

76 52 42 36 ma • 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Effective Load Resistance 
(Plate to plate)  4400 4250 6570 8760 ohm‹-

Max.-Signal Driving Power 
(Approx.)   0000watts 

Max.-Signal Power Output 
(Approx.)   170 230 400 580 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance ( Per tube) . 0.1 max. megohm 

AF POWER AMPLIFIER & MODULATOR -- Class AB2i 

Maximum CCS2 Ratings, Absolute-Haximum Values: 

DC PLATE VOLTAGE  2000 'Mx. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTh   250 max. ma 
GRID-No.2 INPUTh  12 max. watts 
PLATE DISSIPATION h  250 max. watts 
GRID-No.1 ( CONTROL-GRID) INPUT  2 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode. • 150 max. volts 
Heater positive with respect to cathode . 150 max. volts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Plate Voltage  800 1000 1500 2000 volts 
DC Grid-Nc.2 Voltage  300 300 300 300 volts 
DC Grid-Nc.1 Voltage  -40 -45 -50 -50 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage   90 98 106 106 volts 

Zero-Signal DC Plate Current  210 166 100 100 ma 
Max.-Signal DC Plate Current  500 493 500 500 ma 
Zero-Signal DC Grid-No.2 
Current   0000 ma 

Max.-Signal DC Grid-No.2 
Current   80 58 46 36 ma 

Effective Load Resistance 
(Plate to plate)  3140 3950 5970 8100 ohms 

Max.-Signal Driving Power 
(Approx.) 0  15 0.15 0.2 0.2 watt 

Max.-Signal Power Output 
(Approx.)   215 270 440 630 watts 

RF POWER AMPLIFIER -- Class B Television Service 

Synchronleing-level conclIttons per 
tube unless otherwtse spettfled 

Maximum CS O Ratings, Absolute-Naxtmum Values: 

54 to et6 Mc e DC PLATE VOLTAGE  
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  1250 max. volts 

400 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . . . . -250 max. volts 
CC PLATE CURRENT ( AVERAGE' «   250 max. ma 

RADIO CORPORATION OF AMERICA 
Electron Tuba Division Flarrison, 
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GRID-No.2 INPUT   12 max. watts 
GRID-No.1 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 tocathode. . 150 max. volts 

Typical CCS Operation: 

With bandwidth of 5 Nc 

DC Plate Voltage  750 1000 1250 volts 
DC Grid-No.2 Voltage  300 300 300 volts 
DC Grid-No.1 Voltage  -60 -65 -70 volts 
Peak RF Grid-No.1 Voltage: 
Synchronizing level   85 95 100 volts 
Pedestal level   65 70 75 volts 

DC Plate Current: 
Synchronizing level   335 330 305 ma 
Pedestal level   245 240 230 ma 

DC Grid-No.2 Current: 
Synchronizing level   50 45 45 ma 
Pedestal level  20 15 10 ma 

DC Grid-No.1 Current: 
Synchronizing level   15 20 25 ma 
Pedestal level   4 4 4 ma 

Driver Power Output ( Approx.): 1 
Synchronizing level   7 8 9 watts 
Pedestal level   4.25 4.7 5.5 watts 

Useful Power Output ( Approx.): 
Synchronizing level   135 200 250 watts 
Pedestal level   75 110 140 watts 

• 

• 

• 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum Ratings, Absolute-Maximum Values: 

Up to 150 Mc up to 500 Mc 
ccso rcAsi, ccso • 

DC PLATE VOLTAGE. 2000 max. 2250 max. 1250 max. volts 
DC GRID-No.2 

(SCREEN-GRID) 
VOLTAGE   400 max. 400 max. 400 max. volts 

MAX.-SIGNAL DC 
PLATE CURRENT . 250 max. 280 max. 250 max. ma e 

GRID-No.2 INPUT . 12 max. 12 max. 12 max. watts 
PLATE DISSIPATION 250 max. 250 max. 300 max. watts 
PEAK HEATER-
CATHODE VOLTAGE: 
Heater 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 

—.indicates a change. 

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



DC Plate Voltage 
DC Grid-No.2 VoltageP . . . . 300 ::. 00 300 300 volts 
DC Grid-No.1 ( Control-
Grid) Voltage   

Zero-Signal DC Plate Current  
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 me 
Max.-Signal DC Grid-no.2 

Current   11 11 11 9 ma 
Max.-Signal Peak RF Grid-

No.1 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 

7034/4X150A 

Typical Class 0 1 "Sungle-Tone" Operation up to 150 Mc:" 

CCS 2 /CAS" 

1000 1500 1800 2000 volts 

-50 -50 -50 -48 volts 
50 50 50 60 ma 

Maximum Circuit Malus ( CCS or ICAS): 

Grid-Nod-Circuit Resistance under Any Condition: 
With fixed bias   25000 max. ohms 
Wi:h cathode bias   Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier condit:ons pertube for use 
with a max. modulation factor of 

Maximum CCS 2 Ratings, Absolute-Maximum values: 

up to i50 to 
150 Mc 500 Mc 

DC PLATE VOLTAGE  1600 max. 1000 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  200 max. 200 max. ma 
GRID-No.2 INPUT   10 max. 10 max. watts 
GRID-No.1 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION . . .... 165 max. 165 max. watts 
PEAK HEATER-CATHODE VOLTAGE: e Heater negative with 

respect to cathode  150 max. 150 max. volts 
Heater posit:ve with 

respect to cathode  150 max. 150 max. volts 

Typical CCS Operation: 

Lip to 150 Mc 

ID DC Plate Voltage  1200 1600 volts 
DC Grid-No.2 Voltage ( Modulated 

approx. 55%)   250 250 Volts 

e—Indlcates a change. 
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DC Grid-Mo.1 Voltage'   -118 -118 volts 
Peak AF Grid-No.2 Voltage ( For 

100% modulation)  180 200 volts 
Peak RF Grid-No.1 Voltage   136 136 volts 
DC Plate Current  200 200 ma 
DC Grid-No.2 Current  23 23 ma 
DC Grid-No.1 Current ( Approx  )   5 5 ma 
Driving Power ( Approx.)   2 3 watts 
Power Output ( Approx  )   150 230 watts 

At 165 Mc 

DC Plate Voltage  400 600 800 1000 volts 
DC Grid-No.2 Voltage 

(Modulated approx. 55%)q. . . 250 250 250 250 volts 
DC Grid-No.1 Voltage  -90 -95 -100 -105 volts 
Peak AF Grid-No.2 Voltage 

(For 100% modulation)   140 150 160 170 volts 
Peak RF Grid-No.1 Voltage . . . 110 120 120 125 volts 
DC Plate Current  200 200 200 200 ma 
DC Grid-Mo.2 Current  40 35 25 20 ma 
DC Grid-No.1 Current ( Approx.). 7 8 10 15 ma 
Driving Power ( Approx.)   1 1 1.5 2 ma 
Power Output ( Approx  )   55 80 100 140 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under Any Condition   25000 max. ohms 

• 

• 

• 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy' 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS9 Ratings, Absolute-Maximum Values: 

UP to 150 to 
150 Mc 500 Mc 

DC PLATE VOLTAGE  2000 max. 1250 max. volts 
DC GRID-No.2 ( SCREEN-GRID) 
VOLTAGE . . . . . . . ..   300 max. 300 max. volts 110 

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.1 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION . .   250 max. 250 max. watts e 
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: 

up to 15o Mc 

DC Plate Voltage  1500 2000 volts • DC Grid-No.2 Voltage  250 250 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7034/4X150A 

DC Grid-No.1 Vcltage  -881 -88 volts 
Peak RF Grid-Nc.1 Voltage   110 11C volts 
DC Plate Currert  250 25C 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  1   260 370 watts 

At 265 Mc 

DC Plate Votage  600 750 1000 1250 volts 
DC Grid-No.2 Voltage  250 250 250 250 volts 
DC Grid-No.1 Voltage  -75 -80 -80 -90 volts 
Peak RF Grid-No.1 Voltage . . .   91 96 95 106 volts 
DC Plate Current  200 200 200 ZOO me 
DC Grid-No.2Current   37 37 31 20 ma 
DC Grid-No.1 Current ( Approx.).   11 11 10 11 ma 
Driving Power ( Approx.)   1 1 1 :. 2 watts 
Power Output ( Approx  1   85 110 150 195 watts 

At 500 tic with coaxial cavity 

DC Plate Vottage  600 800 1000 1250 volts 
DC Grid-No.2 Voltage  250 250 250 280 volts 
DC Grid-No.1 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.1 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.1-Circuit Resistance 
under Any Condition   25000 max. ohms 

4 Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltaae should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

with cylindrical shield JEDEC No.320 surrounding radiator. (rid with 
a cylindrical shield JEDEC No.321 surrounding the grid-No.2 ring ter-
minal. Both shields are connected to grounc. 

4 Available from C.f. Johnson Co.. Waseca, Minn. 

d For use at lower frequencies. 

4 For use at h.gner frequencies. 

sunscript 1 indicates that grid-No.1 current does not flow during any 
tart of the input cycle. 

g Continuous Commercial Service. 
h 

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

Subscript 2 indicates that grid-No.1 current flows during some part 
of the input cyc'e. 

Averaged over any frame. 

1 The driver stage is required to supply tube losses and rf-circuit 
losses. The driver stage should be designed to provide an excess 
of power above thy indicated values to take care of variations in line 
voltage, in components. In initial tube characteristics, and in tube 
characteristics during life. 

Intermittent Commercial and Amateur Service. 

n .Single- Tone . operation refers to that class of amplifier service 
in which the grlc-No.2 input consists of e monofrequency rf signal 
having constant amplitude. This signal is produced in a single-
sideband suprressed-carrier system when a tingle audio frequency of 
constant amptitude is applied to the input of the system. 

RADIO CORPORATION OF AMERICA DATA 4 
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P Preferably obtained frulrl fIxed bl1{,{ ' Y. 

q The oc grid-No.2 voltage must be modulated approximately 555 in phase 
with the plate modulation in order to obtain 100% modulation of the 
703s/90150x. The use of a series grid-No.2 resistor or reactor may not 
give satisfactory performance and is therefore not recommended. 

r Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

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

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nan. Max. 

Heater Current  1 2.3 2.9 amp 
Direct lnterelectrode 
Capacitances: 
Grid No.1 to plate  2 - 0.05 , uf 
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 neater. 

Note 2: With cylindrical shield JEDEC No.320 surrounding radiator; and 
with a cylindrical shield JEDEC No.321 surrounding the gricl-Nc.2 
ring terminal. Both shields are connected to ground. 

Note 3: With dc plate volts . 1000, dc grid-No.2 volts . 300. and grid-
No.1 voltage adjusted to give plate current of 150 milliamperes. 

Note it: with forced- air cooling as specified under GENERAL DATA for 
Air-Systeu Socket. 

Note 5: Heater voltage must be applied for at least 30 seconds before 
application of other voltages. 

Note 6: With heater volts 5.5. dc plate volts = 1000, dc grid-No.2 
volts . 250. dc grid-No.1 volts = -90. maximum dc grid-No.1 
milliamperes • 20, grid-No.1 signal voltage adjusted to give dc 
plate current of 200 milliamperes, and a frequency of 075 Mc. 

SPECIAL PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destructive and is performed on a sample lot of 

tubes from each production run underthefollowing conditions: 

ac heater volts = 6.6, no voltage on other elements, and 

specified forced-air cooling for Alr-System Socket. At the 

end of 500 hours, with tube at 25 ° C, and with no voltage 

applied 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, will be: 

Grid No.1 and Grid No.2   10 min. megohms 

Grid No.I and Cathode   10 min. megohms 

Grid No.2 and Cathode   10 min. megohms 

-.Indicates a change. 

RADIO CORPORATION OF AMERICA 
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• 
DOME SHAPE WILL 
FALL WITHIN SHADED 
AREA OF THE COM-
PARATOR CONTOUR 
TEMPLATE 

1 01.780" 
.±.070* 

.750" 
4.040" 

.780" 
4.030" 

.080" 

.534" 
4.020" 

1.625'3.015" DIA. 

.005' MIN. R. 

.360"miN. 

 f 
.031 

260"t.005-DIA** 30e s. 

.303"± .005"n-

.05e+.003"-.005"DIA. 
8 PINS* 

1.425" 
4.008" 
DIA. 

.687" 
DIA.* 

•, •, C : see meet page. 

RADIATOR 
PLATE 

TERMINAL 

DIA. 

GRID-N2 2 TERMINAL 

MAKE NO CON-
NECTION TO 

THIS SURFACE 

"MIN. 

.456" MAX. 

GRID-N2 i TERMINAL 

.043" R, * 

\ 

á5** 

45 

2 

92CM - 1153 R6 

GRID-No,I PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE 

SERIES OF GAUGES SHOWN IN SKETCHES G2 AND G2 . 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-80" INDICATES THAT THE GRID-No.I PLUG 

KEY WILL NOT ENTER THE GAUGE MORE TIAN 1/16". INSTRUC-

TIONS FOR THE USE OF THE GAUGES FOLLOW: 

et-4) RADIO CORPORATION OF AMERICA Electron Tube Division Harrison, N. J. 9-62 
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7034/4X150A 
• 
GAUGES G2- I, G2-2, G1-3, AND 

USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL ORDER 

UNTIL ONE IS FOUND THAT WI LL ACCEPT THE ENTIRE GRID-No. I 

PLUG. USING THE FIRST GAUGE THUS FOUND, IT WI LL NOT 

BE POSSIBLE TO INSERT THE GR I D-No. I PLUG IN SLOT B. 

e GAUGES G2- I, G2-2, AND 63-3: 

THE GRID-No. I PLUG WI LL BE REJECTED BY GAUGES G2- I 
AND G2-2, BUT WI LL BE ACCEPTED BY GAUGE G2-3. 

* BASE-PIN POSITIONS ARE HELD TO TOLERANCES SUCH THAT 
THE ENTIRE LENGTH OF THE PINS WI LL, WITHOUT UNDUE FORCE, 

PASS INTO AND DISENGAGE FROM THE FLAT-PLATE GAUGE SHOWN 
IN SKETCH G3 . 

GAUGE SKETCH GI 

.0780" 
6.0003" 

I- iL_ 
___E____   

I"  
.0003. [4- 
.0860" 

92C5-8634 

Gauge Dimension 

A 

G2- I 
.2575 „ 

G2-2 .2600"  +. 0000" 

G2-3 .2625" 
+ ' 0000" 

.000 

+ 0" 
G1-4 .2650" 

- . 0005" 

• 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 01) 
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• 
GAUGE SKETCH G2 

• 

• 

• 

• 

92CS- 863S 

Gauge 
Dimension 

A B 

G 2- I 

G,-.2 

+ . ono0" 
.2550" 

+ . 0000" 
.2980" 

— . 0005" 

+ . 0000" 
.3080" 

— . 0005" 

.125" 

none 

none 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 9-62 
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.0 4 4" 

.132 5"3.0005" 

.266" 

92CS-7975R1 

GAUGE SKETCH G3 

4 et 5' 4 et 

22 1/2 . 55' 

TOLERANCES ARE NOT CUMULATIVE 

COMPARATOR CONTOUR TEMPLATE 

45"± 1' 

/4\\ 
A900" 

t.0005" 

- -L:i .7600t.0005 H - 

1.0000"t.0005.„1 

92C5-10554R1 

8 HOLES 

DIA. 

• 

• 

• 
.3435"3.0005" R. 

• 

• 

• 

RADIO CORPORATION OF AMERICA e . 
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TYPICAL PLATE CHARACTERISTICS 
Ef=6 VOLTS 
_GRID—Ne 2 VOLTS — 250 

••• • • • .10 ... MEN 

 lom 

 e 
o 

 o 
1.11.111 14 

PLATE AMPERES 

92CM— 9755 

0 e RE ADIOTubCDOR, Harrison, PORATION OF AMERICA 
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TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
Ef = 6 VOLTS 
GRIO-N2 VOLTS= 250 
I.b= PLATE AMPERES 
Ici = GRID-N2 I AMPERES 
Ic2= GRID-N62 AMPERES 

y 

GRID-Nol VOLTS 
92CM- 9760 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. .I. 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

Ef = 6 VOLTS 
GR D- N22 VOLTS = 350 
Ib PLATE AMPERES 
IC = GR D-NO AMPERES 
Ic 2 = GRID- N22 AMPERES 

o O 

GR1D-N2 1 VOLTS 

92CM-9761 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Beam Power Tube 
FORCED-AIR COOLED 

COAXIAL-ELECTRODE STRUCTURE 370 WATTS CWOUTPUTUPT0150Mc 
UNIPOTENTIAL CATHODE 140 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

The 7o35/015oD os the Same OS the 7034/41150.4 except for the 

foliow:ng items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)° 26  5 ± 10% volts 
Current at Feater volts = 26  5  0.58 amp 

Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Non. Nor. 

Heater Curren+  1 0.50 0.62 amp 
Direct Interelectrode 

Capacitance.i: 
Grid No.1 to plate  2 - 0.05 me 
Grid No.1 to cathode, grid 

No.2, and heater  2 14.5 17.0 ,u,lf 
Plate to cathode, grid 

No.2, and heater  2 4.0 4.8 pef 

Grid-No.1 Voltage 1 3 4  5 -32 -46 volts 
Grid-No.2 Cur-ent 1 3 4  5 -5 3 ma 
Power Output  4,5,6 100 - watts 

Note 1: Witn 265 volts on heater. 

Note 2: with cy'indrical shield having inside diameter of 1-13/16 com-
pletely surrounding radiator, and insulated fro,', the top and 
sides o' it by a 1/16 . thickness of insulating mateeial; and with 
a cylindrical shield having inside diameter of 1.460" and length 
of 5/16 surrounding the grid-No.2 ring terminal and insulated 
from it. Both shields are connected to ground. 

Note 3: With dc plate volts . 1000, dc grid-No.2 volts . 300, and grid-
No.1 voltage adjusted to give plate current of 150 milliamperes. 

Note 4: with forced-air cooling as specified under GENERAL DATA for Air-
Sysfee Socket. 

Note 5: Neater voltage must be applied for at least 30 seconds before 
application of other voltages. 

Note 6: Wirh heater volts = 24.5, dc pla.e volts = 1000, dc grid-No.2 
vats . 250. dc grid-No.1 volts = - 90, maximum dc grid-No.1 
mi'liamperes = 20, grid-No.1 signal voltage adjusted to give dc 
plate current of 200 milliamperes, and a frequency of 475 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 following condi-

tions: ac heater volts = 29.1, no voltage on other elements, 

«a- Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7035/4X150D 

and specified forced- air cooling for Atr-Systew Socket. At 

the end of 500 hours, with tube at 25° C, and with no voltage 

applied to heater, the minimum resistance between indicated 
electrodes as measured with a 500-volt Nagger-type ohmmeter 

having an internal impedance of 2.5 megohms, will be: 

Grid No.1 and grid No.2   10 min. megohms 
Grid No.1 and cathode   10 mi n. megohms 
Grid No.2 and cathode   10 min. megohrne.. 

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

FORCED-AIR COOLED AT MAXIMUM RATINGS 

500 WATTS CWINPUT ( ICAS) UP TO 60 Mt 
335 WATTSCW INPUT ( ICAS) UP TO 175Mt 

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.1 for 
p'ate volts = 300, grid-No.2 volts. 
300, and plate ma - 150  7 

Direct Interelectrode Capacitances 
(Approx.): . 
Grid No.1 to plate   0.6 muf 
Grid No.1 to grid No.2 & 

internal shield  11 PPS 

Grid No.1 to cathode and heater. 8.5 
Grid No.2 & internal shield 

to plate   9.5 muf 
Grid No.2 (1 internal shield 

to cathode and heater  2.0 muf 
Plate to cathode and heater  0.2 puf 

Mechanical: 
Operating Position  Any 
Maximum Overall Length  Y. 
Seated Length 4  44" ± 0.08" 
Maximum Diameter 2  56" 
Weight ( Approx.)   6 oz 
Bulb   120 
Socket . . . . Johnson Nos. 122_247b or 122-248h, 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- grid No.2, 
Internal 
Shield 

Pin 6- Grid No.1 
Pin 7- Grid No.2, 

Internal 
Shield 

P- Plate 

Thermal: 

Coating—Free circulation of air around the tube is required. 
Under operating conditions at maximum ratings, some forced-

air cooling wit; be required from a small fan to prevent ex-

ceeding the specified maximum bulb temperature. 

Bulb Temperature ( At hottest point 
on bulb surTace)  250 max. °C 

..indicee, a chane. 
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AF POWER AMPLIFIER & MODULATOR -- Class Alli c 

ccsd IcAsd 

Maximum Ratings, Absolute—Maximum Values: 

DC PLATE VOLTAGE  1500 max. 2000 max. volts 
DC GRID-No.2 VOLTAGE. . . . .   400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTS   350 max. 350 max. ma 
MAX.-SIGNAL PLATE INPUT. . .   300 max. 400 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTS.   20 max. 20 max. watts 
PLATE DISSIPATIONS. .   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 2 tubes 

DC Plate Voltage  1500 2000 volts 
DC Grid-No.2 Voltageg   400 400 volts 
DC Grid-No.1 Voltageh   -65 -65 volts 
Peak AF Grid-No.1-to-
Grid-No.1 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 IcAse 

Maximum Ratings, Absolute—Maximum Values: 

up to 6o Mc 

DC PLATE VOLTAGE  1500 max. 
DC GRID-No.2 VOLTAGE. . . . • 400 max. 
MAX.-SIGNAL DC PLATE CURRENT. . 350 max. 
MSX.-SIGNAL PLATE INPUT . . . • 300 max. 
MAX.-SIGNAL GRID-NO.2 INPUT . • 20 max. 
PLATE DISSIPATION . .   100 max. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  135 max. 135 max. volts e 
respect to cathode  135 max. 135 max. volts 

Heater positive with 

2000 max. volts 
400 max. volts 
350 max. ma 
400 max. watts 
20 max. watts 

125 max. watts 

• 

RADIO CORPORATION OF AMERICA 0 
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Typical Operation for " Single-Tone Modulation":j 

At 6o MC 

DC Plate Voltage  1500 2000 volts 
DC Grid-No.2 Voltageg . . .   400 400 volts 
DC Grid-No.1 Voltagek . . .   -65 -65 volts 
Max. -Signa Peak RF Grid-

No.1 Voltage  60 60 volts 
Zero-Signal DC PlateCurrent   30 30 ma 
Max. -Signa' DC PlateCurrent   200 200 ma 
Max. -Signa Grid-No.2 

Current   35 35 ma 
Effective RF Load Resistance  4350 6000 ohms 
Max.-Signal Driver Power 
Output ( Apprax  )   4 4 wats 

Output-Circuit Efficiency 
(Approx./   90 90 % 

Max.-Signal Useful Power 
Output ( Approx  )   185k 250k watts 

LINEAR RF POWER AMPLIFIER -- Class 
Single-Sideband Suppressed-Carrier Service 

High-Mu Triode Connection" 

ccsd IcAsd 

Maximum Ratings, Absolute-Maximum Values: 

L1 p to to 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 6 
No.2)   200 max. 200 max. ma 

MAX. -SIGNA, PLATE INPUT . .   300 max. 450 max. watts 
PLATE DISSIPATION . . . . .   100 max. 125 max. wat:s 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect ta cathode. 135 max. 135 max. volts 
heater positive with 

respect ta cathode. 135 max. 135 max. volts 

Typical Operation: 

In cathode-drive circust at 60 Mc 
with " Single- Tone Modulation"J 

DC Plate-to-Grids No.1 6 
No.2 Voltage  1350 1750 volts 

DC Grids No.1-6 No.2 
Voltage   0 0 volts 

Zero-Signal DC Plate Current  30 44 ma 
Effective RF Load 

Resistance  5100 ohms 
Max.-Signal DC Plate Current  32 0) 200 ma 

+-Indicates a change. 
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Max.-Signal DC Grid Current 
(Combined Grids No.1 elNo.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 Per tube for use 
with a maximum modulation factor of i 

CCS° /CAS° 

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.1 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 

-aspect to cathode . 135 max. 135 max. volts 
Heater positive with 

respect to cathode . 135 max. 135 max. volts 

Typical Operation: 

At 6o Mc 

JC Plate Voltage   1000 1200 volts 
DC Grid-No.2 VoltageP  400 400 volts 
DC Grid-No.1 Voltage q . . .   -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./Po'   5 5 watts 
Output-Circuit Efficiency 

(Approx  )   90 90 % 
Useful Power Output ( Approx.)  16511 240k watts 

At 175 Mc 

DC Plate Voltage   700 820 volts 
DC Grid-No.2 Voltage'  400 400 volts 
DC Grid-No.1 Voltage q  -130- 130 

e 
volts 

DC Plate Current   250 275 ma 
DC Grid-No.2 Current   8 8 ma 

• 

• 

• 

• 

• 
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DC Grid-No.lCurrent ( Approx.)  6 6 ma 
Driver Power Output 

aà (Approxi no*   8 8 watts 
\Or Output-Circuit Efficiency 

(Approx  )   85 85 % 
Useful Power Output ( Approx.)  105k 135k watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance'. 30000 max. 30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyt 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

CCS° /CAS° 

Maximum Ratings, Aluolute-Maxtmum Values: 

For maximum plate voltage and maximum plate 
input above 60 Mc, see Rating Chart II 

DC PLATE VOLTAGE   1250 max. 1500 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   340 max. 340 max. ma 
DC GRID-No.1 CURRENT   25 max. 30 max. ma 
PLATE INPUT  375 max. 500 max. watts 
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 
Heater positive with 

respect to cathode . 135 max. 135 max. volts 

Typical Operation: 

At 6o Mc 

ccs4 ICAS° 

DC Plate Voltage   1000 1250 1500 volts 
DC Grid-No.2 Voltage  400 400 400 volts 
DC Grid-No.1 Voltage"  -100 -100 -100 volts 
Peak RF Grid-No.1 Voltage. 125 120 125 volts 
DC Plate Current   330 300 330 ITO 
DC Grid-No.2 Current   20 18 20 ma 
DC Grid-No.I Current 

(Approx  )   5 5 5 ma 
Driver Power Output 

(Approx.)" ,r   4 4 4 wat -.. s 
Output-Circuit Efficiency 

(Approx  4   90 90 90 % 
Useful Power Output 

(Approx  )   215k 255k 340k watts 

At 175 Mc 

DC Plate Voltage   665 875 1000 volts 
DC Grid-No.2 Voltage  400 400 400 volts 
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DC Grid-No.1 Voltage'  -100 -100 -100 volt 
DC Plate Current . . 335 300 335 ma 
DC Grid-No.? 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  1   85 85 85 % 
Useful Power Output 

(Approx  1   130k 170k 215k watts 

Maximum Circuit Values: 

Grid-No.1-Circuit 
Resistance"  30000 max. ohms 

k Without external shield. 

b E.F. Johnson Company, Waseca, Minnesota. The separate shield rions 
furnished with these sockets should be discarded since these rings ao 
not accommodate the 7094. 

C Subscript 1 indicates that grid—No.1 current does not flow during any 
part of the input cycle. 

d Continuous Commercial Service. 

• Intermittent Commercial and Amateur Service. 

Averaged over any audio— frequency cycle of sine—wave form. 

Obtained preferably from a fixed supply. 

h Obtained from a fixed supply. 

.1 'Single—Tone Modulation' operation refers to that class of amplifier 
service in which the grid—No.1 input consists of a monofrequency rf 
signal having constant amplitude. This signal is produced in a single— 
side—band suppressed— 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 circ u it hav ing 
indicated efficiency. 

• Grids Na.! and No.2 connected together. 

h Driver stage is required to supply tube losses and rf circuit losses. 
The driver stage should bedesigned to provide an excess of power above 
the indicated values to take care of variations in line voltage, in 
components, in initial tube characteristics, and intube characteristics 
during life. 

P Obtained preferably from a separate source modulated along with the 
plate supply, or from the modulated plate supply through a series 
resistor. It is recommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial .tuning 
adjustments are made. 

'I Obtained from a grid—No.1 resistor or from a combination of grid—No.I 
resistor witheither fixed supply or cathode resistor. The combination 
of grid resistor and fixed supply has the advantage of not only 
protecting the tube from damage through loss of excitation but also of 
minimizing distortion by bias—supply compensation. 

✓ Indicated values are for operation at 60 Mc. Less driver power output 
is required at frequencies below 60 Mc. 

• When grid No.1 is driven positive the total dc grid — No.I —circiat 
resistance should not exceed the specified maximum value of 30000 ohms. 
If this value is insufficient to provide adequate bias, the additiooal 
required bias must be supplied by a cathode resistor or fixed supply. 

Key—down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of the 
audio— frequency envelope does not exceed 1151 of thecarrier conditions. 

U Obtained preferably from a separate source or from the plate— voltage 
supply with avoltage divider. If a series resistor is used, it sho4ld 
be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. Grid—No.2 voltage m4st 
not exceed 500 volts under key— up conditions. 

'Pets= Wig eigeliXed nesniU170ro aftMearenTnnn i" of grid— NO.! 
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THE REFERENCE AXIS Y—Y, ISDEFINED 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 ATSPECIFIED ANGLES WITH TOLERANCE OF t 5, 

FOR EACH ANGLE. GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" 

t 0.010" CONCENTRIC WITHPIN 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. 1 a 





7094 

TYPICAL PLATE CHARACTER ST CS 

92CM— 9511 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 

• 

• 

0 200 400 600 800 
PLATE VOLTS 

1000 

co 
LJ 

3CC 
500  

3 
-1 

400 
U 
s-1 

î 300 

O 

5 
g 200 
.—. 
U 
s-i 

1200 1400 

92C5-9501R1 

0 

E.F = 6.3 VOLTS 
GRID -N22 VOLTS - 400 
GRID - 612 1 VOLTS - Ec i 

92CS- 9500R1 

200 400 600 800 
PLATE VOLTS 

000 1200 1400 

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

DATA 7 

5-62 



7094 
TYPICAL PLATE CHARACTERISTICS 

Triode Connecron 
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TYPICAL CHARACTERISTICS 

Triode Connection 
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Magnetron 
TUNABLE TYPE 

FORCED-AIR COOLED INTEGRAL MAGNET 

For Pulsed-Oscillator Applications at 
Frequencies between 8500 and 9600 Mc 

GENERAL DATA 

Heater A Heater-Cathode Connector 
with built-in capacitor   Jettron No.9000-C° 

or Ucinite No.115364‘ 
Tuning Shaft with Associated Calibrated Indicator: 

Revolutions ( App-ox.) 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 

Mc 

Electrical: 

Heater, for Unipotertial Cathode: 
Voltage ( AC or DC)  13.75 ± 10% volts 
Current at heater volts= 13.75. 3.15 amp 
Starting current  must never exceed 12 am— 

peres, even momentarily 
Minimum Cathode Heating Time. . . 2.5 minutes 
Frequency   8500to9600 Mc 
Maximum Frequency Pulling at 

VSWR of 1.5   15 

Mechanical: 

Operating Position  Ary 
Dimensions  See Dimensional Outline 
Air Flow: 

To Funs-- An air stream should be directed along the cooling 

fins toward the body of the tube. Adequate flow should be 
provided so that the temperature of the anode block does 

not exceed 150 ° C. 

To Heater—Cathode Terminal-- Adequate flow should be orovided 
to maintain the temperature of the heater—cathode terminal 
below 165° C. 

Waveguide Output Flange   Mates with Modified JAN 
UG-52A/U Flange 

PULSED OSCILLATOR 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For duty factor up to o.0011 maximum 

PEAK ANODE VOL'AGE  23 max. kv • PEAK ANODE CURRENT  27.5 max . any 
PEAK POWER INPUT'   630 max. kw 
AVERAGE POWER INPUT   0.63 max. kw 
PULSE DURATION  2.6 max. msec 

(e-- , RADIO CORPORATION OF AMERICA 
glee Electron Tube Division Harrison. N. 1. 
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RATE OF RISE OF VOLTAGE PULSE   f200 max. 
1 70 min. 

ANODE-BLOCK TEMPERATURE . .  le mrax. HEATER-CATHODE-TERMINAL TEMPERATURE .   

LOAD-VOLTAGE STANDING-WAVE RATIO. . .   1.5 max. 

Typical Operation: d 

With load-voltage standing-wave ratio 

equal to or less than i.o5, except as 

noted, and with duty factor of 0.001 

Heater Voltage See Operating 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 msec 
RF Bandwidth with worst phasing 

of 1.5 VSWR   0.5 5 Mc 
Side -obes 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 

Manufactured by Jettron Products, Hanover, New Jersey. 

Manufactured by UcinIte Division of United—Carr Fastener Corporation, 
Newtonville 60, Massachusetts. 

C For atmospheric pressure greater than 600 millimeters of mercury in the 
vicinity 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. Thewaveguide must always be pressurized 
to a minimum of 15 psi absolute to prevent arcing, especially when 
there is a mismatched load. Arcing in the wavegulde due to lack of 
pressure can damage the tube. 

d it in essential that the input circuit be designed so that if arcing 
occurs the energy per pulse delivered to the tube cannot greatly exceed 
the normal energy per pulse. To satisfy this requirement, it is 
recommended that pulsars of the discharging—network type be used. 

kv/µsec 
kv/µsec 

oc 
oc 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 2.9 3.3 amp 
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 dc on heater. 

Note 2: With peak anode current of 27.5 amperes. For heater voltage, 
see Operating Considerations, 

Note 3: With peak anode current of 27.5 amperes corresponding to a peak 
anoge voltage in the order of 22 kv, anode—block temperature of 
115. C approx., pulse duration of 2.5 microseconds, and maximum 
load— voltage standing—wave ratio equal to or less than 1.05. 
For heater voltage, see Operating Considerations. 

RADIO CORPORATION OF AMERICA 
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kolN 4: Pulses are considered to be missing if the energy level at the 
operating frequency is less than 70percent of the nominal value. 

Note 5: 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 approz., pulse duration of 0.25 microsecond, and load-
voltage standing-wave ratio of 1.5 adjusted in phase to produce 
maximum Instability. For heater voltage, see Operating Con-
siderations. 

• 

OPERATING CONSIDERATIONS 

The high voltage at which the 71/2 is operated 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 JAN RG-511U waveguide to the waveguide out-

Put flange of the tube is accomplished in the following manner. 
A JAN UG-52A/U choke flange or equivalent should be modified 

by drilling out the screw threads from the four mounting holes 

in the choke flange using a No. I5 drill. This operation will 

permit foursize 8-32 bolts inserted throughthe flange mounting 

holes to engage the threaded waveguide output flange of 

the tube. 

Cooling of the anode block is accomplished by directing a 

separate stream of clean air through each set of cooling fins 
toward the anode block. The two steams are provided from 

two 3/4 .-diameter ducts placed 1/2" to 3/4. from the fins. 

After the heater voltage is raised gradually to its rated 

value of 13.75 volts, allow the cathode to warm up for at 

least 2-1/2 minutes to make sure that the cathode reaches 
operating temperature. When the cathode has reached full 

operating temperature, high-voltage pulses, negative with 

respect to anode ( ground), can be applied to the heater-cathode 

terminal. As soon as the high-voltage pulses are applied, the 
heater voltage 1E 1 1 should preferably be reduced in accordance 

with the following formula, depending on the ave.-age power 
input IP,1 to the tube: 

1,1 up to 450 watts: E, = 13.75 ( 1 ) volts 

P, greater than 450 watts: E,.= 0 volts 

• In those cases where this type is used as replacement for 

the fixed-frequency type 4J50, it is permissible to apply the 

following formula which is specified for reducing the heater 
voltage on the 4J50. 

• 
F., up to 100 watts: E, = 13.75 volts 

P, greater than 100 watts: E, = 14 ( I ..J__ " volts 
1120 
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For standby operation, during which the high-voltage 

pulses are not applied 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 I the desi red setting of the calibrated 

indicator is reached. Releasing the knob al lows a spring to 

disengage it from the tuning mechanism. The design of the 

7111 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 little frequency drift after 

changing tuner setting. 

Our engineers are ready to assist you in circuit aPpli-

cations of the RCA-7111. For further information, write to 

Commercial Engineering, RCA, Harrison, New Jersey. giving 

complete details as to the ProPosed service. 

RIEKE DIAGRAM 

FREQUENCY (Mc) = 8500 
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TYPICAL STABILIZATION CHARACTERISTIC 
•• ' : ''' 

ANODE KILOVOLTS (APPROX.). 22 
PEAK ANODE AMPERES = 27.5 

: PULSE DURATION (mSEC )= I 
. PULSE-REPETITION RATE (PPS)=1000 
: CATHODE WARM-UP TIME(MINUTES)2 5 
' AMBIENT TEMPERATURE (' C,APPROX.)=25  

0 2 4 6 8 10 12 
TIME AFTER CATHODE WARM-UP—MINUTES 

92CS-8941RI 

TYPICAL COOLING REQUIREMENTS 

WITH COOLING ARRANGEMENT DESCRIBED 
UNDER OPERATING CONSIDERATIONS. 
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DETAIL A 
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TERMINAL 

.516" J56" 

(NOTE 6) 

, 4 
143" TO 346\7-4-MIN. 

(NOTE 5) 1 

.540•4.005"A""ii J69's 

„ --008* 11'-i-1  .250'.±701551 

I [I WI t.125"±.010"(NOTE 7) 

SEE NOTE 8 
-.005 

92CS-894,81M 

REFERENCE PLANE A IS DEFINED AS THE PLANE THROUGH THAT 

PORTION OF THE MOUNTING FLANGE DESIGNATED AS ANNULAR 

SURFACE D. 

REFERENCE PLANEB 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 PLANEC IS DEFINED AS THE PLANE WHICH IS PERPEN-

DICULAR TO PLANE A AND PLANE 8 AND PASSES THROUGH THE 

EXACT CENTERS OF MOUNTING-FLANGE HOLES 3 AND 4. 

MOTE 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 BE 

WITHIN THE CONFINES OF A CYLINDER WHOSE RADIUS IS 3/54" 

AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A AT 

THE SPECIFIED LOCATION. 

NOTE 9: ALL POINTS ON THE MOUNTING FLANGE WILL LIE WITHIN 

0.015" ABOVE OR BELOW REFERENCE PLANE A. 

NOTE 4: THE LIMITS INCLUDE ANGULAR AS WELL AS LATERAL 

DEVIATIONS. 

NOTE 6: 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 OFTHE CYLINDRICALHEATER-CATHODETERMINAL 

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 ANDTHE HEATER-CATHODE TERMI-

NAL ARE CONCENTRIC WITHIN 0.010". 

NOTE 9: ANODE TEMPERATURE MEASURED AT JUNCTION OF WAVE-

GUIDE AND ANODE BLOCK. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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NOTE 10: CAIHODE TEMPERATURE MEASURED HERE. 

NOTE 11: 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 
Electron Tube Division Harrison, N. J. 
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EFFECT OF LENGTH OF TRANSMISSION LINE 
BETWEEN OUTPUT FLANGE AND LOAD ON 

ALLOWABLE VOLTAGE STANDING-WAVE RATIO • 
FREQUENCY RANGE (MC)=13500 TO 9600   
PULLING FIGURE (Mc)r15 

WAVEGUIDE , JAN RG- 5I/U. 

0 1 5 

cc 

trt 

O 

I- 1.1 

O 

RECOMMENDED 
OPERATING RE GION 

10 20 30 40 
LINE LENGTH— FEET 

92CS -9469R1 

TYPICAL THERMAL-FACTOR CHARACTERISTIC 

PULSE DURATION ( P. SEC. )= I 
PULSE-REPETITION RATE (PPS) = 1000 
TUBE OPERATING INTO MATCHED LOAD. 

9340 

9330 

0)- 932. 

2 

D 
O 

cc 931. 

''''''''' smut- unsuusud:  
anannartMa   

-50 O 50 100 150 200 250 
ANODE-BLOCK TEMPERATURE— °C 

92CS-92135R1 
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TYPICAL PERFORMANCE CHARACTERISTICS 

OPERATING FREQUENCY Mc = 9000 
PULSE DURATION ( lo SEC ).2.5 
PULSE-REPETIT1ON RATE (PPS). 400   

VSWTR = 1.05 

• 
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• 
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TYPICAL PERFORMANCE CHARACTERISTICS 
I  [ [ ., f. 

PEAK ANODE AMPERES=27.5 
-7: PULSE DURATION ( u. SEC ) = 2.5 
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REPRESENTATIVE TUNING CHARACTERISTIC 
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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 

The 720,3 is unilaterally interchangeable with the 4Ia5oB and 
bilaterally interchangeable with the 4C125oB. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC) 1   6.0 t : 0% 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 Interelectrode Capacitances:b 
Grid No.1 to plate  0.03 mPf 
Grid No.1 to cathode, grid No.2; 

and heater  16.0 mo,f 
Plate to cathode, grid No.2, 

and heater  4.4 pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2  464" 
Maximum Seated Length   1.91".. 
Maximum Diameter 1  64C" 
Weight ( Approx  1  4 oz 
Radiator  Integral part of tube 
Socket Air-System Socket, such as SK-600° ard 

"' SK-606 Air Chimney': or 124-110-1d 
(Supplied with Air Chimney) 

Base  Special 8-Pin 
BOTTOM VIEW 

• 
RADIATOR 

Pin 1- Grid No.2° leten Pin 8- Cathode 
Pin 2- Cathode Base Index Plug-
Pin 3- Heater Grid No.1 
Pin 4- Cathode Radiator- Plate 
Pin 5- Do Not Use Ring Tenminalf - 
Pin 6- Cathode Grid No.? 
Pin 7- Heater 

Air Flow: e Through indicated air- system socket— This fit•Ung erects 
the air over the base seals; past the grid-No.2 sea , 
envelope, and plate seal; and through the radiator to 

.-Indlcates a change. 

RADIO CORPORATION OF AMERICA DATA I 
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provide effective cooling with ,flinimum air flow. When 

the tube is operated at maximum plate dissipation for 
each class of service, a minimum air flow of 3.8 cfm 4110 

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 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. 

Without air- system socket-- If an air- system socket is 111, 

not used, it is essential that adequate cooling 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 i MODULATOR-- Class Ay 

Maximum CCSh Ratings, Absolute-Maxtmum Values: 

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 DISSIPATIONi  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: 
0 

Values are for 2 tubes 

DC Plate Voltage  1000 1500 2000 volts 
DC Grid-No.2 Voltage  350 350 350 volts 
DC Grid-No.1 ( Control-grid) 
Voltage   -55 -55 -55 volts 

Peak AF Grid-No.1-to-Grid-No.1 
Voltage   94 94 94 volts. 

Zero-Signal DC Plate Current.   166 166 166 ma 
Max.-Signal DC Plate Current.   500 500 500 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Zero-Signal DC Grid-No.2 
Current   0 0 0 ma fib 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 

e (Approx.)   220 400 590 watts, 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance ( Per tube) 0.1 max. megohm 

• 
UMERAMIPLUM—Mss8TelevisionService 

Synchronizing- Level conditionsper 
tube unless otherwise ; Pecified 

Maximum CCS" Ratings, Absolute-Maximum Values: 

54 to 2:d Mc 
DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . .   400 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . .   -250 max. volts 
DC PLATE CURRENT ( AVERAGE)k   250 max. ma 
GRID-No.2 INPUT   12 max. watts 
GRID-No.1 INPUT   2 max. watts 
PLATE DISSIPATION   250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode. volts 

US) MaaX: Heater positivewith respect to cathode . volts 

Typical CCS Operation: 

With bandwidth of 5 Mc 
DC Plate Voltage  1000 1500 2000 volts 
DC Grid-No.2 Voltage  3.50 350 350 volts gl, CC Grid-No.1 Voltage  -6.0 -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 mi 
Pedestal level   250 250 250 Ma 111,DC Grid-No.2 Current: 
Synchronizing level   27 29 29 ma 
Pedestal level   4 0 0 ma 

DC Grid-No.1 Current: 
Synchronizing level   2 5 5 ma 
Pedestal level   0 0 0 ma 

Driving Power (Approx.):1 
a k Synchronizing level   0.4 1.2 1.2 watts 

Pedestal level  0 0 0 watt s 
IllePower Output (Approx.): 

Synchronizing level   160 300 440 watts 
Pedestal level   90 170 250 watts 

o 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—Naximum Values: 

U p to 500 tic 
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. vols 
Heater positive with respect to cathode. 150 max. volts 

Typical CCS Class AB, "Single-Tone" Operation:° 

At frequencies up to 175 Mc 

DC Plate Voltage  1000 1500 2000 volts 
DC Grid-No.2 Voltage"   350 350 350 volts 
DC Grid-No.1 ( Control-grid) 
V&tage   -55 -55 -55 volts 

Zero-Signal DC Plate Current. 83 83 83 ma 
Zero-Signal CC 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.-Signal Driving Power 
(Approx.)   0 0 0 watts 

Max.-Signal Power Output 
(Approx.)   110 200 295 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
For fixed-bias operation  25000 max. ohms 
For cathode-bias operation  Not recommended 

CCS Operation with "Two-Tone Modulation": 

At 30 Nc 

DC Plate Voltage  1000 1500 2000 volts 
DC Grid-No.2 Voltage"   350 350 350 volts 
DC Grid-No.1 Voltage q   -55 -55 -55 volts 
Zero-Signal DC Plate Current.   83 83 83 ma 
Effective RF Load Resistance.   1650 3000 4350 ohms 
DC Plate Current at Peak 

of Envelope   250 250 250 ma 
Average DC Plate Current. . .   175 175 175 ma 
DC Grid-No.2 Current at Peak 

of Envelope   30 30 30 ma 

—.Indicates a change. 

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



7203/4CX250B 

Average DC Grid-No.2 Current. . 6 9.5 15 ma 
Average DC 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   1.10 200 295 watts 

Maximum Circuit Values: 

Grid-No.1-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 amaximum moduLatton factor ofi 

Maximum CCS f Ratings, Absolute-Naximum Values: 

UP to 500 Mc 

DC PLATE VOLTAGE  1500 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . . 300 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . . -250 max. volts 
DC PLATE CURRENT  200 max. ma 
GRID-No.2 INPUT   8 max. watts 
GRID-No.1 INPUT   2 max. watts 
PLATE DISSIPATION   165 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode . 150 max. volts 
Heater positivewith respect to cathode . 150 max. volts 

• Typical CCS Operation: 

At frequencies up to 275 Mc 

DC Plate Voltage  50C 1000 1500 volts 
DC Grid-No.2 Voltage ( Modulated 

approx. 55%)t 2.0 250 250 volts 
DC Grid-No.1 Voltage'   -100 -100 -100 volts 
Peak RF Grid-No.1 Voltage   113 113 113 volts 

111,DC Plate Current  
DC Grid-No.2 Current  200 200 200 ma 

32 31 31  ma 
DC Grid-No.1 Current ( Approx.). 6 6 6 ma 
Driving Power ( Approx.)l 0  7 0.7 0.7 watt 
Power Output ( Approx  50 140 235 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
41) under any condition   25000 max. ohms 

RADIO CORPORATION OF AMERICA DATA 3 
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RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS f Ratings, Absolute-Maximum Values: 

up to5oo Mc 
DC PLATE VOLTAGE  2000 max. 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . . 300 max. 
DC GRID-No.1 ( 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 tocathode . 
Heater positive with respect tocathode • 

Typical CCS Operation: 

At frequencies up to 175 Mc 

DC Plate Voltage  500 1000 1500 2000 
DC Grid-No.2 Voltage  250 250 250 250 
DC Grid-No.1 Voltage  -90 -90 -90 -90 
Peak RF Grid-No.1 Voltage . 109 109 109 109 
DC Plate Current  250 250 250 250 
DC Grid-No.2 Current  48 45 36 30 
DC Grid-No.1 Current ( Approx.)  12 12 11 11 
Driving Power ( Approx.) . . .   1 1 1 1 
Power Output ( Approx  )   65 180 290 400 

150 max. 
150 max. 

• 
volts 
volts 
volts 

ma 
watts 

4110 watts 
watts 

volts 
volts 

• 
volts 
volts 
volts 
volts 

ma 
ma 
ma 

watt 
watts 

At frequency of 500 Mc with coaxial cavity 

DC Plate Voltage  2000 volts 
DC Grid-No.2 Voltage  300 volts 
DC Grid-No.1 Voltage  -90 volts 
DC Plate Current  250 ma 
DC Grid-No.2 Current  10 ma 
DC Grid-No.1 Current ( Approx  )   25 ma 
Driver Power Output ( Approx.) 1   18 watts 
Useful Power Output ( Approx.)   250  e watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   25000 max. ohms 

a Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathooe and resultant short life. 

with cylindrical shield JEDEC No.320 surrounding radIator; and with 
a cyll drical shield JLOEC No.321 surrounding the grid-No.2 ring 
terminnl. Both shields are connected to ground. 

C Available Iron Eitel-mcCullough, Inc., San Bruno, California. 

d Available from E. F. Johnson Co.. Waseca. Minnesota. 

e For use at lower frequencies. 

For use at nigner frequencies. 

g Subscript 1 Indicates that grid-No.1 current does not flow during any 
part of the input cycle. 

h 
Continuous Commercial Service. 

• 

• 

RADIO CORPORATION OF AMERICA 
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Averaged over any audio- frequency cycle of sine- wave form. 

Averaged over any frame. 

The driver stage is required to supply tube losses and ri -circuit 
losses. The driver stage should be designed to providw an excess of 
power above the indicated values to take care of variations In line 
voltage, in components, in initial tube characteristic,, and in tJbe 
characteristics during life. 

▪ .5ingle-Tonr operation refers to that class of amplifier service 
in which the grld-No.2 input consists of a monofrequency rf signal 
having constant amplitude. This signal Is produced in a single-sideband 
suppressed- carrier system when a single audio frequency of constant 
amplitude is applied to the input of tne system. 

n Preferab«1 obtained from a fixed 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 produced in a 
single-sIdeband suppressed- carrier systwm when two equal- and- constant-
amplitude audio frequencies are applied to the input of the system. 

q Obtained from a fixed supply. 

r Without the use of feedback to enhance linerity. 

I measured at load of output circuit havirg indicated efficiency. 

The dc grid-No.2 voltage must be modulated approximately 55% in phase 
with the plate modulation in order to obtain 100S modLlatIon of the 
7203. The use of a series grid-No.2 resistor or reactor may not give 
satisfactory performance and is thereto, not recommended. 

Obtained from grid-No.1 resistor or from a combination of grid-Mia.1 
resistor with either fixed supply or ca,hode resistor. 

✓ Key- down conditions per tube without amelitude modulation. Amplitude 
modulation essentially negative may be used if the podtive peak of 
the audio- frequency envelope does not exceed 1151 of the carrier 
conditions. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current   1 2.3 2.9 amp 
Direct Irterelectrode 
Capacitances: 
Grid No.1 to plate  2 0.06 0µf.-
Grid No.1 to cathode, 

grid No.2, and heater . . . 2 14.2 17.2 ##f 
Plate to cathode, grid No.2, 
and heater   2 4.0 4.8 ##f 

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 shield JEDEC No.320 surrounding radiator; and 
with a cylindrical shield JEDEC Na.)21 surroundinK the grid-10.2 
ring terminal. Both shields are connected to grrund. 

Note 3: With dc plate volts = 1000, dc grid -NO.? volts • 300, and 
grid-No.1 voltage adjusted to give plate current of 150 ma. 

Note it: With Forced- Air Cooling as specified under GENERAL DATA--
Air-System Sachet. 

Note 5: Neater- voltage must be applied for at least 30 seconds before 
application of other voltages. 

Note 6: With heater volts = 5.5, dc plate volts • 2000. dc grid-No.2 
volts • 300, dc grid-No.1 volts • -90, dc grid-No.1 ma. • 25 
maximum. grid-No.1 signal voltage adjusted to produce dc pate 
current of 250 ma., and coaxial- cavity amplifier- c ircu it 
operating frequency ( Mc) 475. 

w. indi ,ates a change. 
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SPECIAL TESTS & PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destructive and is performed on a sample lot 

of tubes from each production run under the following condi-

tions: ac heater volts = 6.6, no voltage on other elements, 

and specified forced-air cooling for Air-System Socket. At 

the end of 500 hours, with tube at 25° C, and with no voltage 

applied 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, will be: 

Grid No.I and grid No.2   10 min. megohms 

Grid No.I and cathode   lo min. megohms 
Grid No.2 and cathode   10 min. megohms 

OPERATING CONSIDERATIONS 

The socket for the 7203 should be of a type ( such as is 

indicated in the tabulated data) which permits adequate air-

cooling of the tube. Although the base will fit aconventional 

lock- in socket, the latter does not permit adequate cooling 

and its use is therefore not recommended. 

The plate connection is made by means of a metal band or 

spring contacts to the cylindrical surface of the radiator. 

It is essential that the contact areas bekept clean to minimize 

rf losses especially at the higher frequencies. 

RADIO CORPORATION OF AMERICA 
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92CP4-9724R1 

GRID-N.I-PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE 

SERIES OF GAUGES SHOWN IN SKETCHES G1 AND G2 . 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 WI LL NOT ENTER THE GAUGE MORE TRAN 1/16". INSTRUCT IONS 

FOR THE USE OF THE GAUGES FOLLOW: 

à ,e ,.: See rext page. 
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A GAUGES Ga-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.I PLUG. USING THE FIRST GAUGE THUS FOUND, IT 
WILL NOT BE POSSI43LE TO INSERT THE GRID-No.I PLUG IN 

SLOT B. 

e GAUGES G2-I, G2-2, AND G2-3: 

THE GRID-No.I PLUG WILL BE REJECTED BY GAUGES G2-I 
AND G2-2, BUT WILL BE ACCEPTED BY GAUGE G2-3. 

▪ 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 

.0780" 
 ---f 6.0003" 

  , 
  ./2 8- 

17- 

A7 

I  1/2 .0660" 
" 

1""----«  
t.0003" - 

92C S-8634 

Gauge Dimension 
A 

G-2 

G1-3 

G-4 

.2575" 

.2600" 

.2625" 

.2650" 

+ . 0000. 

.0005" 

+ . 0000" 

.0005" 

+ . 0000" 

.0005" 

+ . 0000" 

- . 0005" 

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



7203/4CX250B 

TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
.... 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
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7203/4CX250B 

GAUGE SKETCH G2 

• 

• 

• 

• 

92C3- e635 

Gauge 
Dimension 

A El 

G2-1 

G2-2 

G2-3 

.2550„ + . 000tr 

- . 0005" 

+ 0000" 
. 2980" -'  

.0005" 

. 3080„ + '  

. 125" 

none 

none 

92C 3 -1975R1 

GAUGE SKETCH G3 

TOLERANCES ARE NOT CUMULAT IVE 

JZ-CT RADIO CORPORATION OF AMERICA Becton Tube Division Harrison, N. J. 
DATA 6 

9-62 



7203/4CX250B 

TYPICAL PLATE CHARACTERISTICS 
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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 

The 7204 Is unilaterally tnterchangeable with the 41250F ana.-
bilaterally interchangeable with the 4C1250F. 

Tee 7204 Is the same as the 7203/4C12508 except for the 
following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)* 26  5 ± 10% volts 
Current at heater volts - 26  5  0.58 amp 

• Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency lc prevent overheating the cathode and resultant short life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Nate Min. Max. 

Heater Current  1 0.50 0.62 amp 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 0.06 µµf.. 
Grid No.1 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 M3 

Useful Power Output   4,5,6 225 - watts 

Note 1: With 26.5 volts on heater. 

Note 2: With cylindrical shield JEDEC No.32ii surrounding radiator: and 
with a cylindrical shield JEDEC NO.721 surrounding the grid-No.2 
ring terminal. Both shields are connected to ground. 

Note 7: WIth Oc plate volts . 1000, dc grid-No.2 volts . 700, and grid-
No.1 voltage adjusted to give plate current of 150 ma. 

Note A: With Forced-Air Cooling as specifierl under GENERAL DATA -- Air-
System Sachet. 

Note 5: Heater voltage must be applied for at least 30 seconds before 
application of other voltages. 

Note 6: With heater volts . 24.1, dc plate volts • 2000, dc grid-No.2 
volts . 300, dc grid-No.1 volts . -40, dc grid-No.1 ma. • 25 
maxleum, grid-No.1 signal voltage aojusted to produce dc plate 
current of 250 ma., and coaxial-cavIty amplifier-circuIt operating 
frequency (Mc) . AT5. 

SPECIAL TESTS & PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destructive and is performed on a sample lot 

of tubes from each production run under the following condi-

e-Indicates a change. 

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

DATA 

9-62 



7204/4CX250F 

tions; ac heater volts = 29.1, no voltage on other elements, 

and specified forced-air cooling for Alr-System Socket. At 

the end of 500 hours, with tube at 25° C, and with no voltage 

applied 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, will be: 

Grid No.! and grid No.2   10 min. megohms 

Grid No.I and cathode   K) min. megohms 

Grid No.2 and cathode   lo min. megohms 

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



7212 

Beam Power Tube 

90 Watts CW Input ( ICAS) up to 60 Mc 
60 Watts CW Input ( ICAS) up to 175 Mc 

For Use under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

e Heater, for Un potential Cathode: 
Voltage ( AC or DC)  6.3 ± 10t 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 pmhos 

Mu-Factor, Grid No.2 to Grid No.1 

da for plate volts = 200, grid-No.2 
volts = 200, and plate ma. - 100  4.5 

II" Direct Interelectrode Capacitances:* 
Grid No.1 to plate 0  24 max. ppf 
Grid No.1 to cathode & grid No.3 

& internal shield, grid No.2, 
base sleeve, and heater   13.0 

Plate to cathode & grid No.3 & 
internal shield, grid No.2, 
base sleeve, and heater   8.5 mPf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-13/16" 
Seated Length   3-1/8" i 1/8" 
Maximum Diameter  1-21/32" 
Weight ( Approx  )  2 oz 
Bulb  T12 
Cap   Small (JEDEC No.C1-1) 
Socket Standard Octal 8-Contact e Base. . . . Small Micanol-Wafer Octal 8-Pin with " 770m Sleeve 

(JEDEC Group 1, NoA8-150) 
Basing Designation for BOTTOM VIEW   7CK.. 

e 

• 

Pin 1- Cathode, • Pin 5- Grid No.1 
Grid No.3, A Pin 6- Sane as 
Internal Pin 1 
Shield Pin 7- Heater 

Pin 2- Heater Pin 8- Base 
Pin 3-Grid No.2 g Sleeve 
Pin 4- Same as i a Cap- Plate 

Pin 1 
AI,' =PLANE Of ELECTRODES 

• See next page. e Indicates a change:. 

0 RADIO CORPORATION OF AMERICA DATA I 

Electron Tube Division Harrison, N. J. 9-62 



7212 

AF POWER AMPLIFIER 41 MODULATOR -- Class Ulf 

Maximum Ratings, Absolute—Maxtuum Values: 

ccs• rcAs" 
DC PLATE VOLTAGE   600 max. 750 max. volts 
DC GRID-No.2 ( SCREEN-GRID) 

VOLTAGE  250 max. 250 max. volts 
MAX.-SIGNAL DC PLATE 

CURRENT' .  125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT .. . . 60 max. 85 max. watts 
MAX.-SIGNAL 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 
BULB TEMPERATURE ( At hottest 

point on bulb surface) . . 220 max. 220 max. °C 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage   400 500 600 volts 
DC Grid-No.2 Voltage'. . . .   190 185 180 volts 
DC Grid-No.1 ( Control-Grid) 
Voltage: 
With fixed-bias source . . . -40 -40 -45 volts 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage  80 80 90 volts 

Zero-Signal DC Plate Current 63 57 26 ma 
Max.-Signal DC Plate Current 228 215 200 ma 
Zero-Signal DC Grid-No.2 

Current  2.5 2 1 ma 
Max.-Signal DC Grid-No.2 

Current  25 25 23 ma 
Effective Load Resistance 

(Plate to plate)   4000 5500 7000 ohms • 
Max.-Signal Driving 

Power ( Aporox  )   0 0 0 watts 
Max.-Signal Power Output 

(Aporox  )   55 70 82 watts 

Typical ICAS Push-Pull Operation: 

Values are for 2 tubes • 
DC Plate Voltage   600 750 volts 
DC Grid-No.2 Voltage'. . . .   200 195 volts 
DC Grid-No.1 ( Control-Grid) 

Voltage: 
From fixed-bias source . . . -50 -50 volts 

See next page. 

• 

Ile 
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BEAM POWER TUBE 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage  100 100 volts 

Zero-Signal DC Plate Current . .   28 23 na 
Max.-Signal DC Plate Current . .   229 220 ma 
Zero-Signal DC Grid-No.2 Current   1 1 ma 
Max.-Signal DC Grid-No.2 Current • 27 26 ma 
Effective Lam Resistance 

(Plate to plate)   6000 8000 ohms 
Max.-Signal Driving Power 

(Approx  )   0 0 watts 
Max.-Signal Power Output 

(Approx  )   95 120 watts 

Maximum Circuit Values ( CCS or ICAS): 

Grid-No.1-Circuit Resistance under any condition:°°4 
For fixed-bias operation   0.1 max. megohm 
For cathode-bias operation   Not recommended 

AF POWER AMPLIFIER & MODULATOR --

Tr:ode Connectton§ 

US. 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   
MAX.-SIGNAL DC 

PLATE CURRENT"  
MAX.-SIGNAL PLATE INPUT"  
PLATE DISSIPATION .. . . .   
PEAK HEATER-CATHODE 
VOLTAGE: 
Heater negative with 

respect to cathode 
Heater positive with 

respect to cathode 
BULB TEMPERATURE ( At 

hottest point on 
bulb surface)  

400 max. 

90 max. 
35 max. 
20 max. 

135 max. 

135 max. 

220 max. 

Typical Push- Pull Operation: 

Values are for 2 tube 

DC Plate Voltage   250 400 
DC Grid-No.1 Voltage . .   -50 -100 
Peak AF Geid-No.1-to-
Grid-No.1 Voltage° . . . 100 200 

Zero-Signal DC Plate 
Current  120 40 

Max.-Signal DC Plate 
Current  125 100 

Effective Load Resistance 
(Plate to plate) . . . . 5000 8000 

.t• • lala . See next page. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 

Class Sa lt 

/CAS" 

400 max. volts 

90 max. me 
35 max. watts 
25 max. watts 

135 max. vo'ts 

135 max. vo.ts 

220 nax. °C 

400 volts 
-100 vo .ts 

200 volts 

40 ma 

100 ma 

8000 ohms 

R•010 CO”ORASION Of AMERICA. >Mt SON, NEW JERSEY 
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BEAM POWER TUBE 

CCS. ICAS" 

Max.-Signal Driving 
Power ( Approx  )  0 0 0 watts 

Max.-Signal Power 
Output ( Approx.) . . . . 10 22 22 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance under any condition:'°4 
For fixed-bias operation   0.1 max. megohm 
For cathode-bias operation   0.5 max. megohm 

AF POWER AMPLIFIER & MODULATOR -- Class AB21 

Maximum Ratings, Absolute Values: 

CCS. ICAS" 

DC PLATE VOLTAGE . . . . . 600 max. 750 max. volts 
DC GRID-No.2 ( SCREEN-GRID) 
VOLTAGE  250 max. 250 max. volts 

MAX.-SIGNAL DC PLATE 
CURRENT**. . . . . . . . 125 max. 135 max. ma 

MAX.-SIGNAL PLATE INPUT  62.5 max. 90 max. watts 
MAX.-SIGNAL GRID-No.2 

INFUT"  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 
BULB TEMPERATURE ( At 

hottest point on 
bulb surface)   220 max. 220 max. °C 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage   400 
DC Grid-No.2 Voltageà. .   175 
D: Grid-No.1 ( Control-Grid) 
Voltage: 
From fixed-bias source 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage. . . 

Zero-Signal DC Plate 
Current  

Max.-Signal DC Plate 
Current  

Zero-Signal DC Grid-No.2 
Current  

500 600 volts 
175 165 volts 

-41 -44 -44 volts 

95 102 97 volts 

33 27 22 ma 

232 242 207 

1.1 0.7 0.6 ma 

..t. e,",.., A.°°,4,§, °...*: See next page. 
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BEAM POWER TUBE 

Max.—Signal DC Grid—No.2 
Current  

Max.—Signal OC Grid—No.1 
Current  

Effective Load Resistance 
(Plate to plate) . . . . 

Mas.—Signa' Driving Power 
(Approx.) ,   

Max.—Signal Power Output 
(Approx  

18 18 17 

1.6 1.9 1.1 

3700 4600 6800 ohns 

0.2 0.3 0.2 watt 

62 83 90 watts 

na 

Typical ICAS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage   600 750 volts 
DC Grid—No.2 Voltage. . . . 190 165 vols 
DC Grid—No.1 ( Control—Grid) 
Voltage: 
From fixed—bias source . . —48 —46 volts 

Peak AF Grid—No.1—to— 

Crid—No.1 Voltage  109 108 volts 
Zero—Signa' DC Plate Current 28 22 na 
Max.—Signal DC Plate Current ?70 240 na 
Zero—Signal DC Grid—No.2 
Current  1.2 0.3 ma 

Max.—Signal DC Grid—No.2 
Current  20 20 ma 

Max.—Signal DC Grid—No.1 

Current  2 2.6 .na 
Effective Load Resistance 

(Plate to plate)   5000 7400 ohms 
Mao.—Signal Driving Power 

(Approx.) ,   0.3 0.4 watt 
Max.—Signal Power Output 

(Anorox  1   113 131 watts 

Maximum Circuit Values ( CCS or ICAS): 

Grid—No.1—Circuit Resistanc,: , 
For fixed—bias operation   30000 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 of 

cc's° ICAS" 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . . 480 max. 
DC GRID—No.2 ( SCREEN—GRID) 

VOLTAGE  250 max. 

e: See next page. 

600 max. volts 

250 max. vol -s 
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BEAM POWER TUBE 

cc's* ICASee 

DC GRID-No.1 (CONTROL-
GRID) VOLTAGE  -150 max. -150 max. volts 

DC PLATE CURRENT   117 max. 125 max. ma 
DC GRID-No.1 CURRENT . 3,5 max. 4 max. ma 
PLATE INPUT  45 max. 67.5 Max. watts 
GRID-No.2 INPUT  2 max. 2 max. watts 
PLATE DISSIPATION  13.3 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 
BULB TEMPERATURE ( At 

hottest point on 
bulb surface)  220 max. 220 max. 

Typical Operation: 

At frequencies uP to 6o Mc 

DC Plate Voltage  ,   400 475 600 volts 
DC Grid-No.2 Voltage° . 150 135 150 volts 

From a series 
resistor of  33000 51000 56000 ohms 

DC Grid-No.1 Voltage*. -87 -77 -87 volts 
From a grid-No.1 
resistor of  27000 27000 27000 ohms 

Peak RF Grid-No.1 
Voltage  107 95 107 volts 

DC Plate Current   112 94 112 ma 
DC Grid-No.2 Current . . 7.8 6.4 7.8 ma 
DC Grid-No.1 Current 

(Approx  )   3.4 2.8 3.4 ma 
Driving Power ( Approx.). . 0.4 0.3 0.4 watt 
Power Output ( Approx.) . . 32 34 52 watts 

Maximum Circuit Values ( CCS or (CAS): 

Grid-No.1-Circuit Resistances  30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy. 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

/CAS" 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   
DC GRID-No.2 ( SCREEN-GRID) 
VOLTAGE  

600 max. 

250 max. 

ee .. A co 6 § 0 * o k*. m: 3 . See next page. 

OC 

750 max. volts 

250 max. volts 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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BEAM POWER TUBE 

DC GRID—No.1 ( CONTROL— 
GRID) VOLTAGE  

DC PLATE CURRENT . . 
DC GRID—No.1 CURRENT 
PLATE INPUT  
GRID—No.2 INPUT  
PLATE DISSIPATION. . 
PEAK HEATER—CATHODE 
VOLTAGE: 
Heater negative with 

respect to cathode . 
Heater positive with 

respect to chthooe   
BULB TEMPERATURE ( At 

hottest point on 
bulb surface)   

ccs' ICASee 

—150 max. —150 max. 
140 max. 150 max. 
3.5 max. 4 max. 
67.5 max. 90 max. 

3 max. 3 max. 
20 max. 25 max. 

135 max. 135 max. 

135 max. 135 max. 

220 max. 

Typical Operation: 

As amplzfier at frequenc tes u to 6o Mc 

DC Plate Voltage . . . . 500 600 600 750 
DC Grid—No.2 Voltage"   170 150 180 160 

From a series 
resistor of  36000 51000 43000 56000 

DC Grid—No.1 Voltage. —66 —58 —71 —62 
From a grid—No.1 

resistor of  27000 20000 24000 20000 
From a cathoae 

resistor of  470 470 430 470 
Peak RF Grid—No.1 
Voltage  84 73 91 79 

DC Plate Current . . 135 112 150 120 
DC Grid—No.2 Current 9 9 10 11 
DC Grid—No.1 Current 

(Approx  )  2.5 2.8 2.8 3.1 
Driving Power ( Approx.)  0.2 0.2 0.3 0.2 
Power Output ( Approx.)   48 52 66 70 

Typical Operation: 

As amPlIfter at frequency of 175 

DC Plate Voltage . . . . 320 
DC Grid—No.2 Voltage" . 180 

For a series 
resistor of  13000 

DC Grid—No.1 Voltage. . —51 
From a grid—No.1 

resistor of  27000 
From a cathode 

resistor of  330 

volts 
ma 
ma 

watts 
watts 
watts 

vo1 t; 

220 max. oc 

volts 
volts 

ohms 
volts 

ohms 

ohms 

volts 
ma 
ma 

ma 
watt 
watts 

Mc 

400 volts 
190 volts 

20000 ohms 
—54 volts 

24000 ohms 

330 ohms 

see nes t page. 
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BEAM POWER TUBE 

ccs° ICAS 

Peak RF Grid—No.1 
Voltage  64 68 volts 

DC Plate Current   140 150 ma 
DC Grid—No.2 Current . . 10 10.4 ma 
DC Grid—No.1 Current 

(Approx  )   2 2.2 ma 
Driving Power ( Approx.). 3 3 watts 
Power Output ( Approx.) . 25 35 watts 

Maximum Circuit Values ( CCS or ICAS): 

Grid—No.1 —Circuit Resistance 30000 max. ohms 

: Without external shield. 

I Subscript I indicates that grid-No.I current does not flow during any 
part of the input cycle. 

e Continuous Commercial Service. 

ee Intermittent Commercial and Amateur Service. 

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

6 Preferably obtained from a separate source or from the plate-voltage 
supply with a voltage divider. 

C° The type of input coupling network used should not introduce too much 
resistance in the grid—No.1 circuit. Transformer- or impedance-
coupling devices are recommended. 

• When the 7212 is operated as a beam power tube in class A81 service, 
only fixed bias shouldbe used, and thedcgrid-No.1-circuit resistance 

g should never exceed the specified value of 0.1 megohm. 

W With grid No.2 connected to plate. 

O The driver stage should be capable of supplying the No.1 grids of the 
class Atil stage with the specified driving voltage at low distortion. 

6 When the 7212 is connected as a triode and its grid No.I is operated 
with fixed bias, the dc grid-No.1-circuit resistance should never 
exceed the specified value of 0.1 megohm. If higher values of grid-
No.1-circuit resistance are desired, cathode bias must be employed. 
Under no circumstances should the dc grid- No. 1-circuit resistance 
exceed the specified value of 0.5 megohm. 

• Subscript 2 indicates that grid-No.1 current flows during some part 
of the input cycle. 

Driver stage should be capable of supplying the specified driving 
power at low distortion to the No.1 grids of the A82 stage. To 
minimize distortion, the effective resistance per grid-No.1 circuit 
of the AB2 stage should be held at alow value. For this purpose, the 
use of transformer coupling is recommended. In no case, however, 
should the total dc grid-No.1-circuit resistance exceed 30.000 ohms 
when the 7212 is operated at maximum ratings. For operation at less 
than maximum ratings, the dc grid-No.1-circuit resistance may be as 

g high as 100.000 ohms. 

▪ Obtained preferably from a separate source modulated along with the 
plate supply or from the modulated plate supply through a series 
resistor. 

* Obtained from grid-No.1 resistor or from a combination of grid-No.1 
+ resistor with either fixed supply or cathode resistor. 

"I' When grid 110.1 is driven positive and the 7212 is operated at maximum 
ratings, the total dc grid-No.1-circuit resistance should not exceed 
the specified value of 30,000 ohms. If this value is insufficient to 
provide adequate bias, the additional required bias must be supplied 
by a cathode resistor or fixed supply. For operation at less than 
maximum ratings, the dc grid-No.1-circuit resistance may be as high 
as 100,000 ohms. 

▪ goo, See next page. 
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• 

• Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be uyed if the positive peak of 
the audio- frequency envelope does not exceed 1151 of the carrier 
conditions. 

le obtained preferably from a seperate source, or from the plate supply 
voltage with a salt/age divider, or through a series resistor. A series 
grid-No.2 resistor should be used only when the 7212 I: used in a 
circuit which is not keyed. Grid-No.2 voltage must not exceed 40C 
volts under key-up conditions. 

• Obtained frcm fixed supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 1.175 1.325 amt. 
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.24 
Grid No.1 to cathode & 

grid No.3 & internal 
shield, grid No.2, 
base sleeve, and heater 2 12.0 15.0 

Plate to cathode & grid 
No.3 & internal shield, 
grid No.2, base sleeve, 
and heater  2 7.3 9.5 me.if 

Plate Current   3 46 34 in I 

Grid-No.2 Current   3 _ 5.5 neo 

Heater-Cathode Leakage 
Current: 
Heater 100 volts negative 

with respect to cathode 1 _ IDO g-, 
Heater 100 volts positive 

with respect to cathode 1 _ 130 iza 
Useful Power Output   4 47 - watts 
Mu-Factor, Grid No.1 to 

Grid No.2   b 3.6 5.4 

Note 1: With 6.3 volts ac on heater. 

Note 2: Without external shield. 

Note 3: with 6.3 volts ac on heater, dc plate volts = 300, id grid-No.? 
volts • 200, and dc grid-No.1 volts = -33. 

Note 4: In a single-tube, self-excited oscillator circuit, and with 6.3 
volts ac on heater, dc plate volts . 600, dc grid-No.2 volts . 
180, grid-No.1 resistor ( ohms) . 30,000 a 10%. dc plate ma. . 
100 to Ili, dc grid-No.2 ma. . 23 MaXiMuM, dc griK-No.1 ma.•  = 
2 to 2.5 and frequency ( Mc) = is. 

Note 5: With 6.3 volts ac on heater, dc plate volts . 200. elate ma. 
100, and grid-No.2 volts . 200. 

SPECIAL RATINGS & PERFORMANCE DATA 

500-9 Shock Rating: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are held rigid and are suojected in 

ei four different positions to an impact acceleration of 500 g. 

At the end of this test, tubes are required to meet the folio.-

ing limits: 

-4-Indicates a change. 

••••• 
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Useful RF Power Output  42 min. watts 

For conditions shown under Characteristics Range Values, 

Note 4. 
Heater-Cathode 

Leakage Current . . . . See Characteristics Range Values 

The tubes must also meet the established limit for low-

frequency vibration ( See below). 

Fatigue Rating: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are rigidly mounted and subjected to 

2.5-9 vibrational acceleration at 25 cycles per second for 
32 hours in each of three positions. At the end of this test, 

tubes are required to meet the following limits: 

Useful RF Power Output   42 mln. watts 

For conditions shown under Characteristics Range Values, 

Note 4. 
Heater-Cathode 

Leakage Current . . . . See Characteristics Range Values 

The tubes must also meet the established limit for low-

frequency vibration ( See below). 

Low-Frequency Vibraticn Performance: 

This test is performed on a sample lot of tubes from each 

production run under the following conditions: Heater volts 

. 6.3, plate-supply volts . 250, grid-No.2 volts . 200, 

grid-No.I voltage varied to give a plate current of 10 milli-

amperes, plate load resistor ( ohms) . 2000, and vibrating 

frequency of 25 cycles per second with a fixed amplitude of 

0.040 inch ( total excursion 0.080 inch). The rms output 

voltage across the plate load resistor as a result of vibration 

of tne tube must not exceed 500 millivolts. 

Variable-Frequency Vibration Performance ( I): 

This test is performed on a sample lot of tubes from each 

production run. Tubes are vibrated in each of 3 positions 

through frequency range of from 10 to 50 cycles per second e 
and back to 10 cycles per second. The tubes are vibrated 

under the same conditions as specified for Low-Frequency 

Vibration Performance. During the test, the tubes will not 

show an rms output voltage across the plate load resistor in 

excess of 500 millivolts. At the end of this test, the tubes 

will not show tap orpermanent interelectrodeshorts or defects 

that cause the tubes to be inoperable. 

Variable-Frequency Vibration Performance ( 2): 

This test is performed on a sample lot of tubes from each 
production run. Tubes are vibrated in each of 3 positions, 

perpendicular and parallel to major axis of the tube, and 

parallel to longitudinal axis of the tube, through the frequency 

range from 50 to 120 cycles per second at a fixed acceleration 

of 10 g under the same voltage, current and load conditions 

as specified for Low-Frequency Vibration Performance. During 

this test, the tubes will not show an rms output voltage 

across the plate load resistor in excess of 500 millivolts. 

• 
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CAP 
JEDEC 1.18 C1-1 

T12 BULB 

BASE 
JEDEC GROUP 1 

612 B8-150 

0" 
I-16 MAX. 

DIA. 

21' MAX. 
32 
DIA. 

13" 
37; 

MAX. 

92CS-9625R4 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 

TRIODE CONNECTION 

E.Fr 6.3 VOLTS 
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7213 
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, UN1POTENTIAL CATHODE 

Useful with full ratings at frequencies up to 1215 Plc  

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipctential Cathode: 

Voltage (AC or DC) 4  1f5.5 typical volts 
6 max. volts 

Current at 5.5 volts   17.5 amp 
Minimum heating time at 5.5 volts. 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 

Direct Interelectrode Capacitances: 
Grid No.1 to plate 0  17 max. mvf 
Grid No.1 to cathode & heater, . 42 mo-f 
Plate to cathode & heater" .. . . 0.014 max. mPf 
Grid No. to grid No.2   55 P4A. 
Grid No.2 to plate   16 mo-f 
Grid No.2 to cathode & heater". 1.4 max. 

Mechanical: 

Operating Position  Any 
Overall Length 3  24' t 0 10" 
Greatest D'ameter (See Dimensional Outline). . 3.70" t 0 05" 
Weight ( Approx.)   2 lbs 
Radiator   Integral part of tube 
Terminal Connections (See Dtmensional Outline): 

Gi-Grid-No.1-
Terminal 
Contact 
Surface 

G2-Grid-No.2-
Terminai 
Contact 
Surface 

H - Heater-
Terminal 
Contact 
Surface 

& 
Cathode-
Terminal 
Contact 
Surface 

P- plate-
Terminal 
Contact 
Surface 

Air Flow: 

Through radiator-- Adequate-air flow to limit the plate-sea 

temperatLre to 250 ° C should be delivered by a blowe 

through the radiator before and during the application o 

heater, plate, grid-No.2, and grid-No.I voltages. Typica 
values of air flow directed through the radiator ver!Li 

See next page. 
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BEAM POWER TUBE 

percentage of maximum rated plate dissipation for each 
classof serviceare shown in accompanying Typical-Cooling-

Requirements curves. Plate power, grid-No.2 power, heater 
power, and air flow may be removed simultaneously. 

To grid-Moo, grid-Not, cathode, and heater seals-- A 

sufficient quantityof air should be directedat the heater 
terminal and allowed to flow past each of these seals so 

that its temperature does not exceed the specified maximum 

value of 2500 C. An air flowof IC cfmis usually 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 CCS. Ratings, Absolute Values: 

up to 1215 Mc 
DC PLATE VOLTAGE . . . . . . .  2500 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . . .  1000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT . . . . 1 max. amp 
MAX.-SIGNAL DC GRID-No.1 ( CONTROL-GRID) 

CURRENT  0.2 max. amp 
MAX.-SIGNAL PLATE INPUT  2500 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT  50 max. watts 
PLATE DISSIPATION  1500 max. watts 

Typical CCS Class AB, " Single-Tone" Operation:" 

up to to Mc 
CC Plate Voltage   2250 2500 volts 
DC Grid-No.2 Voltageà  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 . . • 0.45 0.45 amp 
Max.-Signal DC Grid-No.1 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 per tube for use 

with maximum modulation factor of 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . .   

See next page. 
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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  
PLATE DISSIPATION  

Typical CCS Operation: 

In grid-drive a:I-cult at 600 Mc 

DC Plate Voltage   1800 2000 volts 
DC Grid-No.2 Voltage,*   500 500 volts 
DC Grid-No.1 Voltage*  -30 -30 volts 
DC Plate Current   0.75 0.83 amo 
DC Grid-No.2 Current 0  015 0.015 amp 
DC Grid-No.1 Currert ( Approx.)   0.04 0.04 amp 
Driver Power Output ( Approx.)'   50„. 55„. watts 
Useful Power Output ( Approx  )   650T BOOT watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under 
any condition  5000t max. ohmm 

UP to 122 5 Mc 
-300 max. volts 
0.85 max. amp 
0.2 max. amp 
1700 max. watts 
35 max. watts 

1000 MAX. watts 

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

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS. Ratings, Absolute Values 

UP to 1215 Mc 
DC PLATE VOLTAGE   2500 nax. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . 1000 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. -300 flax, volts 
DC PLATE CURRENT   1 max. anp 
DC GRID-No.1 CURRENT   0.2 nax. amp 
PLATE INPUT  2500 max. watts 
GRID-No.2 INPUT  50 max. watts 
PLATE DISSIPATION  1500 max. watts 

Typical CC S Operation: 

In grid-drive circuit at 600 Mc 

DC Plate Voltage   2250 2500 volts 
DC Grid-No.2 Voltage'  500 500 volts 
DC Grid-No.1 Voltage"   -30 -30 volts 
DC Plate Current   0.9 1 amp 
DC Grid-No.2 Current   0.02 0.02 anp 
DC Grid-No.1 Current ( Approx.)   0.07 0.07 amp 
Driver Power Output ( Approx.) .   70„. 75.„ watts 
Useful Power OutpLt ( Approx  )   10501 1350T watts 

see next page. 
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Maximum Circuit Values: 

Grid—No. 1—Circuit Resistance under 
any condition  5000e max. ohms 

Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions 
and frequency to prevent overheating the cathode and resultant short 
life. 

• With external, flat, metal shield having diameter of 8., and center 
hole approximately 3. in diameter provided with spring fingers that 
connect the shield to grid-No.2 terminal. Shield is located in plane 
of grid-No.2 terminal perpendicular to the tube axis. 

•• With external, flat, metal shield having diameter of 8., and center 
hole approximately 2-3/8 in diameter provided with spring fingers 
that connect the shield to grid-No.1 terminal. Shield is located in 
plane of grid-No.1 terminal perpendicular to the tube axis. 

• „Continuous commercial Service. 

id  tingle-Tone. Operation refers to that class of amplifier service in 
which the grid-No.1 input consists of a monofrequencyrf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

• Preferably obtained from a fixed supply. 
ea 

Obtained preferably from a separate source modulated along with the 
plate supply. 

Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

o 

The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above 
the indicated value to take care of variations in line voltage, in 
components, in initial tube characteristics, and in tube characteris-
tics during life. 

This value of useful power is measured in load of output circuit. 

If this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 

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

Obtained preferably from a fixed suppl Y, or from the plate- supply 
voltage with a voltage divider. 

• Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

SPECIAL PERFORMANCE DATA 

Design samples of the 7213 have been subjected to the 

following tests without adverse effects. 

Variable-Frequency Vibration Performance: 

This test was performed ( per MIL- E- 1C° , paragraph 4.9.20.31 

under the following conditions: heater volts = 5.5, plate-

supply volts = 450, grid-No.2 volts = 300, grid-No. 1 voltage 

varied to give a plate current of 10 milliamperes, and plate 

load ,esistor ( 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 

amplitude of 0.040 inch ltotal excursion of 0.080 inch). 

o Military Specification, Electron Tubes and Crystal Rectifiers, 3 
October 1955. 
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During the test, the tubas did not show an rms output voltage 

across the plate load resistor in excess of 250 mi I I.volts. 

At the end of this test, the tubes did nct show tap or permanent 

interelectrode shorts or defects that would cause the tubes to 

be inoperable. The tubes exhibited no pronounced mechanical 

resonance during this test. 

Fatigue Performance: 

In this test ( per MI L- E- 1.C, paragraph 4.9.20.61. 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 or temporary shorts or 

open circuits, and passed al I electrical tests. 

NOTE 3 

PLATE-
TERMINAL 
CONTACT 
SURFACE 

3.23e 
MIN. DIA. 

NOTES 162 

NOTE 3 

14 1;11"-IDI. 
GRID-N22.7„-- 1 
TERMINAL .105-, 
CONTACT MIN 
SURFACE .25e 

MIN. , 

NOTE 

MIN. 

3.70"3.0eDIA. NOTE I 

A35» 1 
MIN.I NOTE I 

-el .720" 
MAX. DIA. 
NOTES l& 2 

Efigi INDICATES CERAMIC 
BUSHING HEATER-TERMINAL 

CONTACT SURFACE 

1.715" MIN. DIA. 
NOTES IS 2 

2.305' MIN. 
NOTES 1&2 

4 

COOLED I 
AIR-

RADJATOR 

t 2.78' 
4 .85e.07' 

MIN. 
22' 1 
MIN. t 

1.160" 

1TO 
i..8032:, 133: 0.  

4 1 1 1 A 

3.2e 
3.10" 

±.03' .44s t.03' 

LREFERENCE LINE 

-.2.01105"`tM.0IN2.5" 

REFERENCE LINE 
TO END OF POST 

NOTE 1 

GRID-Nel-TERMINAL 
CONTACT SURFACE 

EATER-CATHODE-
TERMINAL 

CONTACT SURFACE 

920.4-9729 

NOTE I: WI - H THE CYLINDRICAL SUFFACES OF THE RADIATOR 

BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID- No. I 

- ERMINAL, 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 SEATEDON THE SHOULDER 

WHEN A 0.010"-TH I CKN ESS GAUGE 1 / 8" WI DE WI LL NOT ENTER MORE 

THAN 1/16" BETWEEN THE SHOULDER SURFACE AND THE GP , D-No.2 
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TERMINAL. THE GAUGE IS PROVIDED WI TH SLOTS TO PERMIT 

MAKING MEASUREMENT OF SEATING OF GR I D- No. 2 TERMINAL ON 

SHOULDER A-M. 

NOTE 2: THE DI AMETER 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. 

GAME SKETCH GI 

12.250e t50_-m  

t 

1 1.085 -,... 3J50' t.005"  
1 ±fg, 4 

I .500- t -f-
+Do2" 
-noo" I  

.22e1 

-ZOO' 

REF NCE * 
SURFACE A-A' 

THIS SURFACE IS FLAT WITHIN 
.000e PEAK TO VALLEY AND IS 

• PERPENDICULAR TO THE AXIS 
OF THE CYLINDRICAL HOLES 
WITHIN .00025% 451.-

THE AXES OF THE CYLINDRICAL HOLES 
H1 THROUGH H6 AND THE AXIS OF 
POST P ARE COINCIDENT WITHIN .001' DETAIL Dr POST P 

m- e 
3.002▪ " 

HI 
3.780" 3.002" 

DIA. 
H2 

3.267.'3.001' 
DIA. 

rlfa H3 
t.ocer 

DIA. 

H4 
2.337' 3.001" 

DIA. 
H, 

.690.2.0011NA. `1.744. 3.001' 
H6 DIA. 

.100.'1.001'01A. 

92CM-9735 
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TYPICAL PLATE CHARACTERISTICS 

E-e= 5.5 VOLTS 
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TYPICAL PLATE CHARACTERISTICS 

• „, E.F , 5.5 VOLTS 
=GRI D- N22 VOLTS = 700  
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
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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, UN1POTENTIAL CATHODE 

Por pulsed rf amplifier service with full 
ratings at frequencies up to 1215 Ne 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 

Voltage ( AC or DC) 4  115.5 typical volts 
6 max. volts 

Current at 5.5 volts   17.5 amp 
Minimum heating time at 5.5 volts. 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.1 to plate" 0  17 max. mgf 
Grid No.1 to cathode d. heater. . . . 42 MPf 
Plate to cathode A heater" ,". . . . 0.014 max. Me 
Grid No.1 to grid No.2   55 muf 
Grid No.2 to plate   17 idea 
Grid No.2 to cathode di heater". .   1.4 max. Me 

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): 

G1 - Grid-No.1- 
Terminal 
Contact 
Surface 

G2 -Grio-No.2-
Terminal 
Contact 
Surface 

H - Heater-
Terminal 
Contact 
Surface 

H,K - Heater-
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

Air Flow: 

Through radiator— Adequate air flow to limit the plate seal 

temperature to 2500 C should be delivered by a blower 
through the radiator before and during the application of 

heater, plate, grid—No.2, andgricl—No.1 voltages. Typical 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION of AMERICA, NANIISON, NEW JERSEY 
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BEAM POWER TUBE 

values of air flow directed through the radiator versus 

percentage of maximum rated plate dissipation for each 

classofserviceareshown in accompanying Typical-Cooling-

Requirements curves. Plate power, grid-No.2 power, heater 

power, and air flow may be removed simultaneously. 

To grid-No.a, grid-go.i. cathode, and heater seals -- A 

sufficient quantityofair should bedirected at the heater 

terminal and allowed to flow past each of these seals so 

that its temperature does not exceed thespecifiedmaximum 

valueof250° C. An air flowof lo cfmisusually adequate. 

Seal Temperature ( Plate, grid No.2. 
grid No.1, cathode, and heater)   250 max. oc 

GRID-PULSED RF AMPLIFIER 

Maximum We Ratings, Absolute-Maximum Values: 

For etaxsmum "on" times of io microseconds 

lip to 1215 Mc 

DC PLATE VOLTAGE  5000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  1200 max. volts 
DC GRID-No.1 ( 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.1 INPUT ( Average)   30 max. watts 
PLATE DISSIPATION ( Average)   1500 max. watts 

Typical Operation: 

In class C cathode- drive circuit 

with rectangular- wave pulses at 

1215 Mc andwith duty factorA ofo.oi 

DC Plate Voltage  4500 volts 
DC Grid-No.2 Voltage  1000 volts 
DC Grid-No.1 Voltage  -80 volts 
DC P'ate Current during pulse   11 amp 
DC Plate Current  0.11 amp 
DC Grid-No.2 Current  0.005 amp 
DC Grid-No.1 Current  0.01 amp 
Driver Power Output at peak 

of pulse ( Approx.) e   4.5 kw 
Useful Power Output at peak 
of pulse (Approx  )   20 kw 

PLATE- AND SCREEN-PULSED RF AMPLIFIER 

Maximum CGS. Ratings, Absolute-Maximum Values: 

For maximum "on" time of so microseconds 
up to :215 Mc 

PEAK POSITIVE-PULSE PLATE VOLTAGE   10000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 

(SCREEN-GRID) VOLTAGE   1200 max. volts 

4-60 ELECTRON TUBE DIVISION 
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DC GRID-No.1 ( 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.1 INPUT ( Average)  30 max. watts 
PLATE DISSIPATION ( Average)  1500 max. watts 

Typical Operation: 

In class C cathode-draye ctrcutt 
wtth rectangular- wave eul se s at 
2225 tic andknth duty factor' of 0.02 

Peak Positive-Pulse Plate Voltage. . 9000 10000 volts 
Peak Positive-Pulse Grid-No.2 
Voltage  1000 1000 volts 

DC Grid-No.1 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.1 Current 0  014 0.016 amp 
Driver Power Output at peak 

of pulse (Approxim  10 1/ kw 
UsefJ1 Power Output at peak 

of pulse (Approx.)   50 6E kw 

Because the cathode is subiected to considerable back bombardmentas 
the frequercyis increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions 
and frequency to prevent overheating the cathode and resultant short 
life. 

w'th external, flat, metal shield having diameter of 8'. and center 
hole approximately S. in diameter provided with spring f ngers that 
connect the shield to grid-No.2 terminal. Shield is located in plane 
of grid-No.2 terminal perpendicular to the tube axis. 

With external, flat, metal shield having diameter of B., and center 
hole approsima:ely 2-3/8' in diameter provided with spr,ng fingers 
that connect the shield to grid-No.! terminal. Shield is located in 
plane of grid-No.1 terminal perpendicular to the tube axis. 

Continuous Commercial Service. 

"On. tine . s defined asthe sum of the durations of all the individual 
pulses which occur during any 1000-microsecond interval. 

Pulse duration is defined as the time interval between thetwo 
points on the pulse at which the instantaneous value is 70 per cent 
of the peak value. The peak value is defined as the MEIXiDUM value 
of a smooth curve through the average of the fluctuations over the 
top portion of the pulse. 

Duty facto, for the 7214 is defined as the on time in microseconds 
divided by 1000 microseconds. 

The driver stage is required to supply tube losses, nt-circuit losses, 
and in cathode-drive circuits, the rf power added to the plate input. 
The drive, stage should be designed to provide an excess of power 
above the indicated value to take care of variations in Inc voltage, 
in components, in initial tube characteristics, andin tube character-
istics during life. 

• • 
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SPECIAL TESTS & PERFORMANCE DATA 

Design samples of the 7214 have been subjected to the 

following tests without adverse effects. 

Variable-Frequency Vibration Performance: 

This test was performed per MIL- E-104 , paragraph 4.9.20.31 

under the following conditions: Heater voltage of 5.5 
volts, plate supply voltage of 450 volts, grid-No.2 voltage 

of 300 volts, grid-No.1 voltage varied to give a plate cur-
rent of 10 milliamperes, 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 amplitude of 0.040 inch ( total excursion of 0.080 
inch). During the test, the tubes did not show an rms out-

put voltage across the plate load resistor in excess of 25C 

millivolts. 

At the end of this test, the tubes did not show tap or per-

manent interelectrode shorts or defects that would cause 

the tubes to be inoperable. The tubes exhibjted no pro-

nounced mechanical resonance during this test. 

Fatigue Test: 

In this test ( per MIL- E-1D, paragraph 4.9.20.61, 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 5.5 volts applied to the heater. 

At the end of this test, the tubes did not show permanent 

or temporary shorts or open circuits, and passed all elec-

trical tests. 

OPERATING CONSIDERATIONS 

The maximum seal 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 Tempilaq. The latter is made by the Tempil 

Corporation, 132 W. 22nd Street, New York 11, New York in the 

form of liquid and stick. 

The rated plate and grid-No.2 voltages of th:s tube are 

extremely dangerous to the user. Great care should be taken 

during the adjustment of circuits. The tube and its associ-

ated apparatus, especially all parts which may be at high 

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 supplies when any gate or door on the pro-

tective housing is opened, and should prevent the closing of 

the primary circuit until the door is again locked. 

31 March ,eSfi, Mil i Lary Spec i float ion, Electron Tubes and Crystal ReCt if era. 
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0, 
7214 

BEAM POWER TUBE 

NOTE 3 

PLATE-
TERMINAL 
CONTACT 
SURF CE 

3.210" 
MIN DIA. 

NCT'ES 112 r 

NOTE 3 
3.010"MIN. DIA 
NOTES 18.2 

GRID -N22 - 
TZRMINAL .105"I 
CONTACT M 
SURFACE .250. 

MIN. 

NOTE 

MIN. 

3.72"±.03"DIA. NOTE 1-1 

.135" 
MIN.I NOTE I 

.725" 
MAX. DIA. 
NOTES 112 

1.1,2 "TeeSe.L12 1e 

 2.307" MIN. DIA.  
NOTES 162 

Ma INDICATES CERAMIC 
BUSHING HEATER-TERMINAL 

CONTACT SURFACE 

AIR-
COOLED 
RADJATOR  

# 2.75« 
tn7" .esso" 

MIN. 
.22" 
I. 

'Abe' 

U,: --1711e5" 

#41#4. ter t,...4; 
.1',L22" A2" 2AO 

I 

3.24' 
3.10" 

3.03' .TeR•03.. 

\_ — 

RE FLEIRNEENCE/ 

1 .115" 'AIN. 
.200"i.025" 

REFERENCE LINE 
TO END OF POST 

NO r E I 

GRID-NRI-TERMINAL 
CONTACT SURFACE 
EATER-CATHODE-

TERMINAL 
CONTACT SURFACE 

92CM-9729R2 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 

BAND, PLATE TERMINAL, GRID- No. 2 TERMINAL, GRI D- No. I 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH Gy. PROPER ENTRY OF THE TUBE IS 
OBTAINED WHEN THE GR I D-No.2 TERMINAL IS SEATED ON THE 

SHOULDER A-A, . THE TUBE IS PROPERLY SEATED ON THE SHOUL-

DAR WHEN A 0.010 -TH ICKNESS GAUGE 1/8" WI DE WILL NOT ENTER 

MORE THAN 1/ 16" BETWEEN THE SHOULDER SURFACE AND THE 

GR ID-No.2 TERMINAL. THE GAUGE I S PROVIDED WI TH SLOTS TO 

PERMIT MAKING MEASUREMENT OF SEATING OF GR I D-No. 2 TERMINAL 

ON SHOULDER A-A, . 

NOTE 2: THE DI AMETER OF EACH TERMINAL I S HELD TO IND ,CATED 

VALUES ONLY OVER THE INDICATED MINIMUM LENGTH CF ITS 

CONTACT SURFACE. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE IN -0 THESE 

ANNULAR VOLUMES. 

4-60 ELECTRON TUBE DivrsioN 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-9729R2 



7214 

BEAM POWER TUBE 

GAUGE SKETCH 61 

I2.2 5 o " 
A. 

reel —Pe ;e°2«. 
-.000"  

1.0e5 795-

I.soce.., t 

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 116 AND THE AXIS OF 
POST P ARE COINCIDENT WITHIN .001: 

Hl 
3.780Crt.0005" 

DIA. 

H2 
3.26000.0005" 

DIA. 
H.? 

3.0600 2.0005" 
DIA. 

H4 
2.3370'0.0005" 

DIA. 

P 
.6950.2.0005"MA. HS 

M6 1.74402.000e 
.100-i.001DIA. DIA. 

.240"fe"» .36.5" +•°°°:. 
-.001e 

DETAIL OF POST P I T  

.050" 
2.002" 

92CM-9735R1 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, NAIRISON. NEW JERSEY 

CE-9735R1 
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7357 
BEAM POWER TUBE 

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 7357 is the same as the 7212 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage jAC or DC)  26.5 ± 10% volts 
Current at 26.5 volts   0.3 amp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Cureent  1 0.28 0.32 amp 

Note 1: Witn 26.5 volts ac on heater. 

8-59 DATA ELECTRON TUBE DIVISION 
RADIO CO”ORATION OF »AFRICA. NAIROON. NEW JERSEY 





7358 _ 

Beam Power Tube 

For Pulse-Modulator Service 
under Severe Shock and Vibration 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)   6.3 ± 10% volts 
Current at heater volts = 6  3 1  25 amp 

Transconouctance, for plate volts 
= 200, grid-No.2 volts = 200, and 
plate ma. = 100  7000 mmhos 

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:' 
Grid No.1 to plate 0  24 max. Ahf 
Grid No.1 to cathode et grid No.3 

& internal shield, grid No.2, 
base sleeve, and heater  13.0 kimf 

Plate to cathode & grid No.3 a, 
internal shield, grid No.2, 
base sleeve, and heater  8.5 Pod 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   3-13/16" 
Seated Length  3-1/8" ± 1/8" 
Maximum Diameter   1-21/32" 
Weight (Approx.)   2 oz 
Bulb  112 
Cap Small (JEDEC No.C1-1) 
Socket   Standard Octal 8-Contact 
Base . . . . Small-Micanol-Wafer Octal 8-Pin with " 770" Sleeve 

(JEDEC Group 1, No.-15O) 
Basing Designation for BOTTOM VIEW  70K.-

Pin 1- Cathode, Pin 5- Grid No 1 
Grid No.3,A Pin 6-Same as 
Internal Pin 1 
Shield Pin 7- Heater 

Pin 2- Heater Pin 8- Base 
Pin 3-Grid No.2 A' Sleeve 
Pin 4- Same as Cap- Plate 

Pin 1 
AA' "PLANE OF ELECTRODES 

MODULATOR -- Rectangular-Wave Modulation 

Maximum and Minimum CeSb Ratings, Absolute-Maximum Values: 
For duty factorc between o.00l and i and maxi— 
mum averaging time of 10,000 µsec in any interval 

DC PLATE SUPPLY VOLTAGE ( Ebb) d   See Rating Chart r 
INSTANTANEOUS PLATE VOLTAGE 115% of Ebb 

Indicates a change. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7358 

DC GRID-No.2 SUPPLY VOLTAGEd   

DC GRID-No.1 SUPPLY VOLTAGEd 

930 max. volts 
f300 max. volts 
1Minimum--See Rating 

Chart I 
GRID-No.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.1 CURRENT 0  5 max. amp 
PLATE INPUT  80 max. watts 
GRID-No.2 INPUT  1.75 max. watts 
GRID-No.1 INPUT 0  5 max. watt 
PLATE DISSIPATION °   See Rating Chart / 
PEAK HEATER-CATHODE 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)   220 max. OC 

Typical Operation: 

litth rectangular—wave shapes in accosennytne 

test circuit and with duty factor c of 0.01 

DC Plate Supply Voltage  3000 volts 
DC Grid-No.2 Supply Voltage. . . • 300 volts 
DC Grid-No.1 Supply Voltage. . . -175 volts 
Peak-Positive Grid-No.1 Voltage.   65 volts 
Plate Current: 

Peak   1.5 amp 
Average  0.015 amp 

DC Grid-No.2 Current   0.004 amp 
DC Grid-No.1 Current 0  0025 amp 
Load Resistance (RL), 100 watts, 

non- inductive  1500 t 5% ohms 
Coupling Capacitor ( C3)   0.25 ( 5000 v dc) µf 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 3000 max. ohms 

Without external shield. 

b Continuous con.nercial Service. 

Duty /actor for the 7358 is defined as the * on" time in microseconds 
divided by 10.000 microseconds. 
"On" fine 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 points 
on the pulse at which the instantaneous value is 70 per cent of the 
peak value. The peak valueisdefined 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, It is essential that sufficient resistance be used 
in the plate supply circuit, the grid—No.2 supply circuit, and the 
grid—No.1 supply circuit so that the short—circuit current is limited 
to 0.5 ampere in each circuit. 

° Averaged over any interval not exceeding 10.000 microseconds. Care 
should be used in determining the plate dissipation. A calculated 
value based on rectangular pulses can be considerably in error when 

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



7358 

the actual pulses have a finite rise and fall time. Plate dissipation 
should preferablybe determined by measuring the bulb temperature under 
actual operating conditions; then, wit., the tube in the same socket 
and under the same ambient-temperature conditions, apply to the tube 
sufficient dc input to obtain the same bulb temperature. This vi“Iie 
of dc input is a measure of the plate dissipation. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note !fin. Max. 

Heater Current  1 1.175 1.325 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.24 me 
Grid No.1 to cathode & grid No.3 

d, internal shield, grid No.2, 
base sleeve, and heater   2 12.0 15.0 mmf 

Plate to cathode & grid No.3 3, 
internal shield, grid No.2, 
base sleeve, and heater   2 7.3 9.5 mmf 

Mu-Factor, Grid No.2 to 
Grid No.1 1  3 3.6 5.4 

Plate Current 1  4 46 94 ma 
Grid-No.2 Current 1  4 0 5.5 ma 
Peak Plate Current 1  5 2.4 - amp 
Heater-Cathode Leakage Current: 

Heater 100 volts negative 
with respect to cathode   1 - 100 ma 

Heater 100 volts positive 
with respect to cathode   1 - 100 ma 

Note 1: With 6.3 volts ac on heater. 

Note 2: Without external shield. 

Note 3: With dc plate volts • 200, dc g-id-No.2 volts .• 200, and dc 
grid-No.1 voltage adjusted to give dc plate current of 100 ma. 

Note 4: With dc plate volts = 300, dc grid-No.2 volts . 200, and dc 
grid-No.1 volts • -33. 

Note 5: With the tube in the accompanying test circuit gredpr the follow-
ing conditions; rectangular-wave modulation ( egj-) applied to 
grid No.1; pulse duration of 1 microsecond approx.; pulse-
repetition rate ( approx. 3000 pps) adjusted to ; ive dc plate 
current of 9 ma. minimum; dc plate supply volts • 3500; dc grid-
No.2 supply volts • 500 applied iimultaneously with the plate 
voltage; dc grid-No.1 supply volts a -300; peak-positive grid-
No.1 swing of 100 volts; couplind .capacitor ( p3) having value 
of 0.1 µf, 5000 volts dc; and load resistance ( PL) of 10-00 ± 5% 
ohms, 50 watts, non- inductive. 

SPECIAL TESTS 1, PERFORMANCE DATA 

500-g Shock Test: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are held rigid and are subjected in 

four different posittons to an impact acceleration of 500 g. 

At the end of this test, tubes are recuired to meet the follow-
ing limits: 

Peak Plate Current   2.4 min. emp 

For conditions shown under Characteristics 
Range Values. 

Indicates a change. 

«IF 

eC-1) RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Heater—Cathode 
Leakage Current  See Characteristics Range Values 

The tubes must also meet the established limit for low— frequency 

vibration ( See below). 

Fatigue Test: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and subjectedto 

2.5 g vibrational acceleration at 25 cycles per second for 32 

hours in each of three positions. At the end of this test, 
tubes are required to meet the following limits: 

Peak Plate Current   2.2 min. amp 

For conditions shown under Characteristics 

Range Values. 

Heater—Cathode 
Leakage Current. . . . See Characteristics Range Values 

The tubes must also meet the established limit for low— 
frequency vibration ( See below). 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run under the following conditions: Heater volts 

= 6.3, plate supply volts = 250, grid—No.2 volts = 200, grid— 

No.1 voltage varied to give a plate current of 10 millamperes, 

plate load resistor ( ohms) = 2000 and vibrating frequency of 
25 cycles per second with a fixed amplitude of 0.040 inch 

(total excursion 0.080 inch). The rms output voltage across 

the plate load resistor as a result of vibration of the tube 

must not exceed 500 millivolts. 

Variable- Frequency Vibration Performance ( I): 

This test is performed on a sample lot of tubes from each 

production run. Tubes are vibrated in each of 3 positions 
through frequency range of from 10 to 50 cycles per second and 

back to 10 cycles per second. The tubes are vibrated under 
the same conditions as specified for Low Frequency Vibration 

Performance. During the test, the tubes will not show an res 

output voltage acrossthe plate load resistor in excess of 500 

millivolts. At the end of this test, the tubes will not show 

defects that cause the tubes to be inoperable. 

Variable-Frequency Vibration Performance ( 2): 

This test is performed on a sample lot of tubes from each 

production run. Tubes are vibrated in each of 3 positions, 
perpendicular and parallel to major axis of the tube, and 

parallel to longitudinal axis of the tube, through the 

frequency range from 50 to 120 cycles per second at a fixed 
acceleration of 10 g under the same voltage, current and load 

conditions as specified forLow Frequency Vibration Performance 

During this test the tubes will not show an res output voltage 
across the plate load resistor in excess of 500 millivolts. 

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



7358 , 

OPERATING CONSIDERATIONS 

The bulb becomes hot during operation. To insure adequ.dte 

cooling, therefore, it is essential that free circulation of 

air be provided around the 7358. 

The pate shows no color when operated with maximum rated 

dissipation. Connection to the pla - e cap should be made with 

a flexible lead to prevent any strain on the seal of the cap. 

For tube protection, it is essential that sufficient -e-

sistance be used in the plate supply circuit, the grid-No.2 

supply circuit, and the grid-No.I supply circuit so that the 

short-circuit current is limited to 0.5 ampere in each circuit. 

The accompanying test circuit requires the use of damping 

resistors to suppress oscillations which may be caused by the 

rectangular-wave signal. These resistors should be non- induc-

tive and they should be placed as close as pos!.ible to the 

socket terminals. 

RADIO CORPORATION OF AMERICA 
E ectron Tube Division Harrison, N. J. 
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TEST CIRCUIT FOR TYPE 7358 

eg, 

C1 : 

C2: 

C3 : 

R I: 

R3 '• 

124 : 

TYPE 
7358 

ECC1 ECC2 Ebb 

0.1 mf, 600 v dc. 

2 tuf, 600 v dc. 

For values, See Typical 

Operation and Charac-

teristics Range Values 
(Note 5). 

20 ohms, 1 watt, 

non- inductive. 

30,000 ohms, 1 watt. 

10 ohms, 5 watts, 

non- inductive. 

25 ohms, 1 watt, 

non- inductive. 

Ecc i : 

Ecc2. 

Ebb. 
eg i : 

R5 : 

R6 : 

12 1 : 

RL 

CATHODE-RAY 
OSCILLOGRAPH 

92C8-8015RI 

Grid-No.l Supply Voltage. 

Grid No.2 Supply Voltage. 

Plate Supply Voltage. 
Rectangular-Wave 

Signal Voltage. 

1000 ohms, 1 watt. 

10,000 ohms, 50 watts. 
30 t 1% ohms, 5 watts, 
non- inductive. 

For values, See Typical 

Operation and Charac-

teristics Range Values 

(Note 5). 

Information furnished by RCA is believed to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No license Is granted by Implication or 
otherwise under any patent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 
Electron Tube Div;swn Harrison, N. I. 



7358 

CAP 
JEDEC Ne CI- I 

112 BULB 

BASE 
JEDEC GROUP 1 

Ne B13-150 

" 
1-9 MAX. 

DIA. 

.—I - MAX. 
32 
DIA. 

13" 

MAX. 

92C5-9625R4 

RADIO CORPORATION OF AMERICA DATA 4 

Electron Tube Division Harrison, N.1. 9-62 
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RATING CHART I 

AVERAGING TImE=10000 MICROSECONDS 

5 500  ;:-:MAX. PLATE  o 

0 • > 

0 

> 4 g: 400 DC PLATE D 
_J 

ji 
z 

-1• 3 300 kQ 

D 
1./ 

1- 2 — 200 
< 
J > 
CL p 

100 

5 

o 

>i 

100 200 300 400 500 
DC GRID-N22 SUPPLY VOLTS 

RATING CHART II 

92CS-13012R1 

M
A
X
.
 
P
E
A
K
 
P
L
A
T
E
 
A
M
P
E
R
E
S
 3 

- AVERAGING TIME.10000 MICROSECONDS MAX. 

2 

o 
2 3 4 6 8 2 3 4 6 6 2 3 4 b8 

0.001 0.01 0.1 
DUTY FACTOR 

92CS-8014RI 
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7358 
TYPICAL PLATE CHARACTERISTICS 

Ef OLTS 

GR ID- NR2 VOLTS -200 

»an 
Map 

maimmommemmumm nnnnn ammummuumm nnnnnn impLe 

lemon nnnnnn upb.  
 MMMMMMM mommumme 

Eta.,  

 vrEMME:: 

193111M 
.MMUM 

MMMMMM mummummmummummumm MMMMMMMMMMMMMMMMMM 
200 400 600 

PLATE VOLTS 
800 

92C5 - 10124 

TYPICAL CHARACTERISTICS 

0 100 200 300 400 

PLATE VOLTS 
500 

ELECTRON TUBE DIVISION 
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TYPICAL PLATE CHARACTERISTICS 

= 6,3 VOLTS 
GRID- N22 VOLTS - 400 
MMMMMMMMMMMMMM Man MMMMMMM UMMMUMBM 
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BC MMMMMMMMMM Malimumw..   
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200 400 600 
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800 
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1000 

Ef= 6.3 VOLTS 

GRID -N22 VOLTS= 500 
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TYPICAL CHARACTERISTICS 
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7457  

Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL- ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 180 WATTSCWINPUT UPI-0 1215 Mc's 

MA-RIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use at Frequencies up to 2000 Mc/s 
under Severe Shock and Vibration 

ELECTRICAL 

Heater 
For Matrix-Type, Oxide-Coated, Unipotential Cathode: 

Voltaqe ( AC or DC1 4 6  3 ± 10% V 
Curreit a: heater volts = 6  3 3  2 A 
Minimdm heating time   60 

Mu-Factor ( Grid No.2 to Grid No.1)   18 
Plate volts= 250, grid-No.2 volts r 250, 
and plate mA = 100 

Direct Interelectrode Capacitancesb 
Grid No.1 to plate 0  065 max pF 
Grid No.1 tp cathode e, heater  i ; pF 
Plate tp cathode e. heater 0  019 max pF 
Grid No.1 to grid No.2   19 pF 
Grid No.2 tp plate   4.5 pF 
Grid No.2 to cathode A heater  1.3 max pF 

MECHANICAL 

Operating Position  Any 
Maximum Overall Length   1.930 . n 
Maximum Diameter ( See Dimensional Outline)   1.265 in 
Weight ( Approx.)   2 oz 
Radiator   Integral part of tube 
Socket 

For frequencies up to about 400 Mc/5  Footnote c 
For useat higher frequencies . . . See Mounting Arrangement 

Terminal Connections ( See Dimensional Outline) 

GI - Grid-No.1-
Termiral Contact Surface 

G2-Grid-Ne.2-
Terminal Contact Surface 

H - Heater-
Termiral Contact Surface 

H,K - Heater- 8, Cathode-
Terminal Contact Surface 

P- Plate-
Terminal Contact Surface 

THERMAL 

Plate, Grid No.2, Grid No.1, e Cathode, and Heater Temperature   250 max °C 
Radiator-Core Temperature  250 max °C 

..Indicatel a chanee. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices liarnson. N 1 
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Air Flow. 
Through radiator — Adequate air flow to limit the radiator-core 

temperature to 250°C should be delivered by a blower across 
the radiator before and during theapplication of plate, grid-
No.2, and grid-No.1 voltages. Typical values of air flow di-
rected across the radiator versus plate dissipation are shown 
in accompanying Typical- Cooling-Requirements curves. 

To Plate, grid-Ito. 2. grid-No.1, cathode, and heater terminals — 
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. 

DuringStandby0peratlon — Cooling airis not normally required 
when only heater voltage isapplied to the tube. Plate power, 
grid-No.2 power, heater power, and air flow may be removed 
simultaneously. 

At Sea Level — Cooling requirements with air flow directed 
across the radiator with cowling may be met by use of the 
following blowers and associated motors manufactured by 
Rotron Mfg. Co., Inc., Woodstock, N.Y., or equivalent: 
For 100% Plate Dissipation: 

Blo.erkbdel No. KS-2505 AS-2505 AXIMAX 1 AXImAX 1 

Attor Model No. 165AS 323JS 464YS 499JS 

Phase (e) 1 3 1 3 
Frequency 1c/s1 60 60 400 400 

Voltage 1VI 115 220 115 200 

For 80% PI ate Dissi pat ion: 

Blower Model No. KS-202 AS-202 AXIMAX 1 AXIMAX 1 

Motor Model No, 92AS 323JS 464Y5 499JS 
Phase kb, 1 3 1 3 

Frequency I cis) 60 (0 400 400 

Voltage Iv) 115 220 115 200 

For 60% Plate Dissipation: 

Blower Model No, K5-15°4 AS- 1504 AXIMAX 1 AXIMAX 1 

Motor Model No. 92AS 323JS 464Y5 45119J 5 

Phase 14)1 1 3 1 3 

Frequency 1c/s1 60 60 400 400 

Voltage iVi 115 220 115 200 

AF POWER AMPLIFIER 6 MODULATOR -- CLASS ABId.Y 

Maximum «Se Ratings, Absolute-Maximum Values 

DC Plate Voltage   1000 V 
DC Grid-No.2 ( Screen-Grid) Voltage   300 V 
Max.-Signal DC Plate Current f  180 mA 
Max.-Signal Plate Inputf   180 W 
Max.-Signal Grid-No.2 Input 4  5 W 
Plate Dissipation f   115 W 

Typical CCS Operation 

Values are for 2 tubes 

DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltageg  300 300 V 
DC Grid-No.I ( Control-grid) Voltage  - 15 - 15 V 

Fro, ',c)Jr( 

Peak AF Grid-No. 1-to-Grid-No.1 Voltageh . . . . 30 30 V 

DAIA r RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N J. 
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Zero-Signal DC Plate Current   80 80 
Max.-Signal DC Plate Current   200 200 
Zero- Signal DC Grid-No.2 Current   0 0 
Max.- Signal DC Grid-No.2 Current   20 20 
Effective Load Resistance  4330 7000 

(Plate to pl tt , / 
Max.-Signal Driving Power ( Approx  )   
Max.-Signal Power Output ( Approx.)   50 80 

Maximum Circuit Values 

Grid-No,I-Circuit Resistance 
Under any condition:j 

For fixed-bias operation   30000 
For cathode-bias operation 

e 
n
i
.
i
Z
e
 

Not recommended 

AF POWER AMPLIFIER&MODULATOR -- CLASS AB2kiY 

Maximum CCSg Ratings, Absolute-Maximum Values 

DC Plate Voltage   1000 V 
DC Grid-No.2 ( Screen-Grid) Voltage   300 V 
Max.-Signal DC Plate Currentf  80 mA 
Max.-Signal DC Grid-No.I ( Control-Grid) Current f 30 mA 
Max.-Signal Plate Inputf   '80 W 
Max.-Signal Grid-No.2 Inputf   A.5 W 
Plate Dissipation f   115 W 

Typical CCS Operation 

Values are for 2 tubes 

DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltageg  300 300 V 
DC Grid-No.I Voltage   -15 - 15 V 

trom hrod-b. ( oarco 
Peak AF Grid-No.1-to-Grid-No.1 Voltage 46 46 V 
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.-Signal DC Grid-No.I Current   15 15 mA 
Effective Load Resistance  2450 3960  

Pl (to 'o fq 
Max.- Signal Driving Power ( Approx.)g . . 0.3 0.3 W 
Max.-Signal Power Output ( Approx.)   85 140 W 

LINEAR RF POWER AMPLIFIER -- CLASS AB' , 

SINGLE-SIDEBAND SUPPRESSED-CARRIER SERVICE 

Peak envelope conditions for a signal having 
a ntntmun peak- to- average power ratio of 2 

Maximum CCS° Ratings, Absolute—Maximum Values 

lip to 1215 Mc/s 
DC Plate Voltage   1000 V 
DC Grid-No.2 ( Screen-Grid) Voltage . . .   300 V 
Max.-Signal DC Plate Current   - 100 mA 
DC Plate Current at Peak of Envelope . .   25Cr mA 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N J. 
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Up to 1215 Mc/s 
Max.-Signal DC Grid-No.I 
(Control-Grid) Current  30 mA 

Max.- Signal Plate Input  180 W 
Max.- Signal Grid-No.2 Input  4.5 W 
Plate Dissipation  115 W 

Typical CCS Class AB' " Single-Tone"OperationP 

Up to 60 Mc/s 
DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltage g  300 300 V 
DC Grid-No.I Voltage   -15 - 15 V 
Zero-Signal DC Plate Current   40 40 mA 
Zero- Signal DC Grid-No.2 Current   0 0 mA 
Effective RF Load Resistance   2165 3500 (/ 
Max.-Signal DC Plate Current   100 100 mA 
Max.- Signal DC Grid-No.2 Current   10 10 mA 
Max.- Signal DC Grid-No.I Current   0 0 mA 
Max.-Signal Peak RF Grid-No.I Voltage. 15 15 V 
Max.-Signal Driving Power ( Approx  )   0 0 W 
Max.-Signal Power Output ( Approx.) . . 25 40 W 

Typical CCS Operationwith "Two-Tone" Modulation 

At 30 Mc s 
DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltage   300 300 V 
DC Grid-No.I Voltage   -18.5 - 18.5 V 
Zero-Signal DC Plate Current   40 40 mA 
Effective RF Load Resistance   2200 3500 C 
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 

frr1r7 ("; r-i-r  35 30 dB 
fir, nrr;r r   40 36 dB 

Useful Power Output ( Approx.) 
Average  12.5 20 W 
Peak envelope  25 40 W 

Maximum Circuit Values 

Grid-No.I-Circuit Resistance ( Under any condition) 
For fixed bias   25000 f2 
For fixed-bias operation ( Class ABi)  100000 E/ 
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 of 1 

Maximum CCS e Ratings, Absolute-Maximum Values 

Up to 1215 Mc/s 
DC Plate Voltage   800 V 
DC Grid-No.2 ( Screen-Grid) Voltage . . .   300 V 

DATA 2 RADIO CORPORATION OF AMERICA 
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1p to 1215 Mc s 

DC Grid-No.I ( Control-Grid) Voltage. . . - 100 V 
DC Plate Current   150 mA 
DC Grid-No.I Current   30 mA 
Plate Input  120 W 
Grid-No.2 Inputz   3 W 
Plate Dissipation  75 W 

Typical CCS Operation 

At 4C,OMc/s 

DC Plate Voltage   400 700 V 

DC Grid-No.2 Voltage  200 250 V 
DC Grid-No.I Voltage'  -20 -50 V 
DC Plate Current   100 130 mA 
DC Grid-No.2 Current   5 10 mA 
DC Grid-No.I Current   5 10 mA 
Driver Power Output ( Approx.)'   2 3 W 
Useful Power Output ( Approx  )   16 45 W 

Maximum Circuit Values 

Grid-No.I-Circuit Resistance   30000t 
Under an., co,dition 

RF POWER AMPLIFIER&OSCILLATOR -- CLASS C TELEGRAPHYud 
and 

RF POWER AMPLIFIER -- CLASS C FM TELEPHONYY 

Maximum CCSe Ratings, Absolute-Maximum Values 

Up to 1215 Mc/s 

DC Plate Voltage   1000 V 
DC Grid-No.2 ( Screen-Grid) Voltage . . 300 V 
DC Grid-No.I ( Control-Grid) Voltage. . - 100 V 
DC Plate Current   180 mA 
DC Grid-No.I Current   30 mA 
Plate Input  180 W 
Grid-No.2 Inint  4.5 W 
Plate Dissipation  115 W 

Typical CCS Operation 

At 400 Mols At 1215 Mc/s 

OC Plate Voltage   400 900 900 V 
DC Grid-No.2 Voltage'  200 300 300 V 
DC Grid-No. 1 Voltagew  -35 -30 -22 V 
DC Plate Current   150 170 170 mû 
DC Grid-No.2 Current   5 1 1 mA 
DC Grid-No.I Current   3 10 4 mA 
Driver Power Output ( Approx.)"   3 3 5 W 
Useful Power Output ( Approx.).   23 80 teo W 

Maximum Circuit Values 

Grid-No.I-Circuit Resistance   30000r Q 
Under any condition 

à 
Because tFe cathode is subjected to considerable back bombaidment as the 
frequency su ins d with recul tact increase in temperatute,the heatei 
voltage should be reduced depending ne operating conditions ard frequency 
to prevent overheating the cathode and resultant short lift. 

RADIO CORPORATION OF AMERICA 
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Measured with special shield adapter. 

C For socket to be used with the 7457, consult manufacturers such as 
J- V- M Microwave Company, 9300 West 47th Street, Brookfield, Illinois; 
E.F. Johnson Company, Waseca, Minnesota; and Collins Radio Company, 
855 35th Street North, Cedar Rapids, lowe. 

d Subscript 1 indicates thin grid-No.1 current does not flow during any 
part of the input cycle. 

e Continuous Commercial Service. 
Averaged over any audio- frequency cycle of sine- wave form. 

g Preferably obtained from a fixed supply. 

h The driver stege should be capable of supplying the No.I grids of the 
Class AB' stage with the specified driving voltage at low distortion. 
The *** i * tenee introduced into the grid-No.1 circuit by the input 
coupling should be held to • low value. In no case should it exceed 
the specified meximum velue. Transformer or impedance coupling devices 
ere recommended. 

h Subscript 2 indicates that grid-No.1 current flows during some pert of 
the input cycle. 

d Driver stage should be capable of supplying the specified driving 
power at low distortion to the No.1 pride of the AB2 stage. To 
amuelan distortion, the effective ..... tance per grid-No.1 circuit 
of the AB2 stage should be held to • low value. For this purpose, 
the use of transformer coupling is recommended. 

n The maximum rating for a signal having • minimum peak- to- ge power 
ratio less than 2, such as is obtained in .Single-Tone operation, is 
180 mA. During short periods of Circuit Adjustment under .Single-Tone. 
conditions, the  ge plate current may be as high es 250 mA. 

P .Single- Tone. operation refers to that class of amplifier service in 
which the grid-No.1 input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in • single-sideband 
supp d- carrier system when • single audio frequency of constant 
amplitude is epplied to the input of the system. 

Obtained preferably from a separate source modulated along with the 
plate supply. 

r Obtained from « rid-No.1 resistor or from • combinetion of grid-No.1 
resistor with either fixed supply or cathode resistor. 

The driver stage is required to supply tube losses and rf-circuit 
It should be designed to provide an excess of power above the indicated 
values to take care of variations in line voltage, components,  1 
tube char« rrr i r tics and tube charac rrr i r tics during life. 

t If this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by • cathode rrr i r tor or fixed supply. 

u Key- down conditions per tube without amplitude modulation. Amplitude 
modulation essentielly negative may be used if the positive peak of 
the eudio-frequency envelope does not exceed 115 per cent of the   
conditions. 

211;:i:ecylon.:eerZ,Id!rrom fixed supply, or from the plate supply voltage 

Obtained from fixed supply ' by grid-No.1 resi stor, by cathode resistor. 
or by combinati on me thods . 

co”s11,11:,Icteggoiieo2o:rol;:n:p:Ifyt istl=nf.ronsnitting rube (»erating 

X See Cooling Considerations - Forced-Air Cooling. 

X See Classes of Service. 

Z See Klectrical Considerations-Grid-No.2 Voltage Supply. 

CHARACTERISTICS RANGE VALUES 

/ten No. 

I. Heater Current   
2. Direct hterelectrode Capacitances .   

C,nd No.1 to Plate   
Grid No.1 to cathode & heater .   
Plate to cathode d. heater. . .   
Grid No.1 to grid No.2   

lt,t , Mtn Val 

I 2.90 3.55 A 

2 - 0.065 pF 
2 11.8 15.2 pF 
2 - 0.019 pF 
2 17.3 21.9 pF 

• 

• 

• 

• 

• 
DATA 3 RADIO CORPORATION OF AMERICA 
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I t,rn Note Min Max 

111, Grid No.2 to plate  2 4 5 
Grid No.2 cathode & heater .   1.30 Ppf 

3. Grid-No.I Voltage  1,3 -6 - 18 V 
4. Reverse Grid-No.I Current. . .   1,3 -20 mA 
5. Grid-No.2 Current  1,3 -8 +2 mA 
6. Peak Emission   1,4 400 peak Y 
7. InterelectrodeLeakage Resistance.   5 1 - MD 
8. Useful Power Output  6 80 - W 

1110 Note 1: With 6.3 volts an or dc on heater. 

Note 2: Measured with special shield edaptet. 

Note 3: With dc plate volts = 1000, dc grid-No.2 volts = 300, anddc grid-
No.1 voltage adjusted to give • dc plate current of 115 mA. 

Note 4: For conditions with heater volts = 6.3; grid No.1, grid No.2. and 
plate tied together; and pulse- voltage source connected between 
plate and cathode. Pulse duration -(microseconds) = 2, pulse. 
repetition frequency ( pps) . 60, andduty factor of 0.00012. The 

Ilp voltage- pulse emplitude is adjusted until • peak cath ode current 
of 10 amperes is obtained. After 1 minute at this value, thy 
voltage- pulse amplitude will not exreed 400 volt. ( peak). 

Note 5: Under conditions with tube at 20° to 30°C for at least 30 minute, 
without any voltages applies to the tube. The minimum resistance 
between any two adjacent electrodes as measured with • 200- volt 
Nagger- type ohmmeter having an internal impedence of 1 megohm, 
will be 1 engobe. 

.... Note 6: In u single- tube, grid-drivencoaxial-cavity claes-C-umplifier 
circuit at 400 Mc/i Tor conditions with 5.7 volts ac or dc on heater. 
dc plate volts = 1000, dc grid-No.2 volts . 300, c1( plate mA = 
180 maximum, dc grid-No.I mA = 30 maximum, and d . power output 
(watts) = 3. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following 
tests can cause the specified environmental conditions to pro-
duce greatly amplified effects. Extreme care must, therefore, 
be used un the design of the mountings to minimize resonances. 
DesigndetailsofmountingsusedbytheRCAElectronic Components 
and Devices to perform these tests may be obtained from RCA 
Commercial Engineering, Harrison, New Jersey, on request. • 50 g, II-Millisecond Shock Test 

This test is performed on a sample lot of tubes from each 
production run to determine 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 
Machine and are subjected to three blows in each position. At 
the end of this test, tubes are required to meet the limits 

410 for items 1, 3, 4, 7, and 8 under Characteristics Range Values. 

500 g, Nominal 3/4-Millisecond Shock Test 

This test is performed on sample lots of tubes to determine 
the ability of the tube to withstand the specified impact 
acceleration. Tubes are held rigid in four different positions 
in a High- Impact Shock Machine and are subjected to five blows 

in each position. At the end of this test, tubes will not show 
permanent or temporary shorts or open circuits, and are required 
to meet the limits for items 1, 3, 4, 7, and 8 under Charac-
teristics Range Values. 

*Indicate. • change. 
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5-to-2000 cis Variable Frequency and Cycling Vibration Test 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable frequency vi-
bration. With heater volts = 6.3 ac or dc, dc plate supply 
volts = 300, dc grid-No.2 volts = 250, grid-No.1 voltage ad-
justed to give dc plate current of 10 mA. , and plate load 
resistor of 2000 ohms. The tube is vibrated along each of three 
mutually perpendicular axes over an 8- minute cycle consistingof: 

a. 5- to- 10 c/s with fixed double amplitude of0.080 inch ± 10%. 
b. 10- to- 15 c/s at fixed acceleration of 0.41 g ± 10%. 
c. 15- to- 75 c/s with fixed double amplitude of 0.036 inch ± 10%. 
d. 75- to- 2000 c/s at fixed acceleration of 10 g ± 10%. 

During the above vibration test, tubes will not show an rms 
output voltage in excess of 15 volts across the plate load 

resistor in the 5- to- 2000 cycle range. At the end of this 
test, tubes are required tomeet the limits for items 1, 3, 4, 
7, and 8 underCharacteristics Range Values. 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7457 is shown in 
the accompanying drawing along with alayout of the associated 
contacts. Flexible connectors are required for the plate, 
grid- No. 2, grid-No.1, cathode, and heater contact surfaces. 

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 itbe 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 rated plate 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 associated 
apparatus, especially all 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 
supplies when any gate or door on the protective housing is 

opened, and should prevent the closing of the primary circuit 
until the door is again locked. 

DATA 4 RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

1.250 ± .015 -1 
(NOTE 

AIR-COOLED 
RADIATOR 

.200 MIN. 

PLATE 
TERMINAL 
CONTACT 
IJRFACE 
»OTC 0 

GRID-N.2 
TERMINAL 
CONTACT 985 MIN. 
SURFACE 
(NOTE 0 nee MIN."-

.090 
.140 iMIN. 4 MIN. 

.175 1  
5_0I5 100 MIN/  

RADIATOR CORE 
TEMPERATURE 
MEASUREMENT 

POINT 

035 MIN. 

.050 MIN. 

J--r1  
t .165 

MIN. 

1.085 t 1030 
. MIN. à.030 

120 .140 
MIN. MIN..600 

735 MIN. f 
.370 

.095 2020 
MIN. 

1.88 

305 

1135 .045 

3.025 * e Y er1 :4-i URFACE L-.260 MAX. CONTACT SURFACE 
e25 

t 4-.2p, --- \.__IEATTEElite-zonE 

(NOTE 
(NOTE 0 

0 Eml CERAMIC -- NO'E 1 
HEATER TERMINAL 

STIPPLED REGION E173 NOTE 2) CONTACT SURFACE 
(NOTE 0 

• ELECTRODE -TEMPERATURE 
MEASUREMENT POINT 

DIMENSIONS IN INCHES 

92CM-9218195 

Note I: With the cylindrical surfaces of the pla,e terminal, 

grid-No.2 terminal, grid-No.1 terminal, heater- cathode terminal, 
and heater terminal clean, smooth, and free of burrs, the tube 
will enter a gauge as shown in sketch GI. The tube is properly 
seated in the gauge when a 0.010 inch- thickness gauge 1/8 inch 

wide will not enter between the heater- cathode terminal and ,he 
bottom surface of 114. The gauge is provided with a slot to 
permit making measurement of seating of heater-cathod.. termiral 
on bottom of hole H.y. 

Note 2: Keep all stippled regions clear. 010 not allow contaots 
or circuit components to protrude into these annular volumes. 

erif RADIO CORPORATION OF AMERICA 
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SKETCH GI 

1.930 
±.00I 

.60 
5.001 

.100 +.000 
-.002 

92CM-92054 

.239 .1.001 
H5 

.070 2.001 

Ho 

1.315 ±.001 

Hi 
1.118 t.001 

H2 
1.018 2.001 

H3 
.763 2.001 

H4 

.518 S.001 

The axes of the cylindrical holes Ho through H5 and 
the axes of post Pare coincident within 0.001 inch.. 

—.Indicates a change. 
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RECOMMENDED COWLING 
FOR DIRECTING AIR FLOW THROUGH RADIATOR 

AIR 
FROM  
BLOWER 

cz == ====s 

1 " I 
/32 

e; 
c ==:::==== 
c======= =======3 

====:::==.2 

====4:==3 

92CM-9213R1 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

SHEET METAL 
U.S. STD. GAUGE N2 I8 

r - 
•- ...- 

=.,-1 1/4  

-- -a.  
 -... 

  • 

LOOet.001"  

/81 1.001.1 

1.250-1.001-
DIA. 

1.15.52.001" 
DIA. 

.905-3.001" 
DIA. 

.65e±.001" 
DIA. 

SEE DETAICA"---

.06et.001" 

3/8.8-32 

FILLET 
HEAD 

.300" 
3005" 

97-2521 

.870" 
N297-253* 2.005' 

N297-254* 

 * .39e 
N297_- .19cr i.005- 
255"' teas" 

-140-±.005-
.350±.001 -DIA. 

.290"±-001" 
DIA. 

.230t.005 

.104" 
t.005" 

.125«.001"—.1 • k— 
DIA. 

DETAIL "A" 

*CONTACT RING 
MADE BY INSTRUMENT 
SPECIALTIES CO.. 
LITTLE FALLS. N.J. 

9204-9223R2 
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• 

• 

• 

• 

• 

• 

TYPICAL COOLING REQUIREMENTS 
With Cowling 

t , 

AIR FLOW DIRECTED THROUGH 

RADIATOR WITH COWLING AS 

SHOWN IN ACCOMPANYING 

DIAGRAM. 

: • 
PRESSURE DROP— 

CURVE 
INCHES OF WATER 

A.B.C.D,E LESS THAN 0.1 

MAX. ALLOWABLE TEMPERATURE 
240 RISE WITH INCOMING AIR TEMP-

/ ERATURE OF 25 0C 

20 . ... 
40 60 60-- lOO 

PLATE DISSIPATION—WATTS 

120 

92CM - 92I9RI 

0 M, t RADIO CORPORATION OF AMERICA 
irsk Electron Tube Division Harrison. N. J. 
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TYPICAL COOLING REQUIREMENTS 

Without Cowling 
1_1.111111 

AIR FLOW DIRECTED THROUGH RADIATOR 
FROM I" X I iI2" ORFICE LOCATED de4" 
FROM RADIATOR. 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL PLATE CHARACTERISTICS 
Ef.6.3 VOLTS 

GRID- No. 2 VOLTS 300 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
Ef 6.3 VOLTS 
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7457 
TYPICAL PERFORMANCE CHARACTERISTICS 

In Class C Telegraphy or Class C FM 
Telephony Amplifier Service 

4= ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITIONS OF HEATER IN UHF SERVICE 

PL ATE VOLTS = 900 
GRID - N2 2 VOLTS = 300 
PL ATE AMPERES = 0.170 
OVERALL EFFICIENCY = USEFUL POWER OUTPUT I M LOAD 

DIVIDED BY DC PLATE INPUT 
POWER GAIN = USEFUL POWER OUTPUT IN LOAD 

DIVIDED BY DRIVER POWER OUTPUT 
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Tunable Oscillator Triode 

• PENCIL TYPE WITH INTEGRAL RESONATORS 

For Radiosonde ServiceatFrequenci€s between 1660 and 1700 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage -ange ( AC or DC)   5.2 to 6.6à 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.) . 50 ohms 

Tuning Screws ( 2): 
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): 

COAXIAL 
OUTPUT 
TERMINAL 

H - Heater 

K - Cathode 

UHF OSCILLATOR -- Class C 

G- Grid 

P- PI ate 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

At frequencies between 166o and 1700 
Mc and altitudes ub to 100,000 feet 

DC PLATE-TO-GRID VOLTAGE   130 max. vo..ts 
DC PLATE CURRENT   34 max. ma 
DC GRID CURRENT  8 max. ma 
PLATE INPUT  4 max. watts 
PLATE DISSIPATION  3.6 max. watts 
AMBIENT-TEMPERATURE RANGE  -55 to +75 °C 

Typical Operation as Cathode-Oriven Oscillator: 

At frequency of 1660 I68o 2700 Nt 

Heater Voltage   6 6 6 volts 
DC Plate-to--Grid Voltage   124.5 124 123 volts 

o RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. 

DATA I 
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At frequency of 166o 168o 1700 Nc 
DC Cathode-to-Grid Voltage   7.5 6.75 6 volts 

From grid resistor of  
DC Cathode Current   1500 1500 1500 ohms e 3, 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  f2400 max. ohms 
1.1300 min. ohms ID 

• This range of heater voltage is for radiosonde applications in which 
the heater is supplied from batteri es and in which the equipment 
design requirementsofminimum size, light weight, and high efficiency 
aretheprimary considerations even though the average life expectancy 
of the 7533 in such service is only a few hours. 

• 
As supplied, tubes are adjusted to 1680 o 4 Mc. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. 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: With 5.2 volts on heater. 

Note 2: With heater voltage of 6.6 volts, dc plate supply 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 as close as possible to, but not 
exceeding 33 ma. Record Grid—Resistor value. 

Note 3: 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 Useful Power Output. 

Note 4: 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 
.1 —3 Mc., and output VSWR of 1.1 maximum. 

Note 5: Same as Note it, except heater voltage and plate supply voltage 
are 5.2 volts and 95 volts, respectively. 

Note 6: Same as Note 4, except frequency is adjusted to 1680 i 4 Mc with 
VSWR of 1.1 maximum. 

Note 7: Same as Note 6, except heater voltage and plate supply voltage 
values are 5.2 volts and 95 volts, respectively. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test ( similar 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 will not occur when 

an rms voltage of 200 volts is applied between the plate 

terminal and the grid terminal and heater-cathode terminal 
tied together. 

• 

• 

• 

• 
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• 
High-Frequercy Vibration Performance: 

This test ls:milar to MIL- E-10, paragraph 4.9.19.21 is 

performed on a sample lot of tubes from each production run. 
The tubeisvibrated in two planes, parallel and perpendicular 

respectively to its axis, with no voltages applied to the 

tube. Vibration frequency is 50-to-60 cps and acceleration 

is 10 g. At the end of this test, tubes will not show 

temporary or permanent shorts or open circuits. 

e Shorts and Continuity Test: 
This test lsimilartoMIL-E-ID, para9raph 4.7.51 itperformed 

on all tubes from each production run. In this test, a 

tube is considered inoperative it it shows a pe-manent 
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 ability of this tube type 

to maintain the oscillator frequency without significant 

change wt.en ambient temperature and operating voltages 

are reduced gradually during a given time interval. Tube 

under test is operated with a heater voltage of 5.6 volts, 

dc plate supply voltage of 117 volts, plate load resistor 
of 50 ohms, oscillator frequency of 1680 ± 4 Mc, output 

VSWR of 1.1 maximum, dc plate current of not more than 34 

ma.obtained 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 

Oscillator Frequency. The ambient temperature is then 
gradually 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 vo.tage is 
5.2 volt!, and the plate supply,voItage is 95 volts. Any 

change in frequency will not be more than + 4 Mc or - I Mc 

from the recorded initial test value. The rate of frequen-

cy change during this test will not exceed 2 Mc in any 

I5-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 

dissipat.on to insure excellent performance in radiosonde 

applications. Each tube tested ,s operated for 5 hours 
under the following conditions: heater voltage of 6.6 

volts, dc plate supply voltage of 117 volts, plate load 

resistor of 50 ohms, dc plate current of 34 ma., obtained 

by adjusting the grid- resistor value between 1300 and 

2400 ohms, oscillator frequency or 1680 ± 4 Mc and output 
VSWR of 1.1 maximum. At the end of 5 hours, the tubes 

will not show permanent shorts or open circuits, and will 

meet the following limits: 

Useful Power Output 131   210 min. mw 

For conditions shown under Charactertstics Range Values, 

Notes O,7. 

• 
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Change in Useful Power 

Output 131 From Initial Value   30 max. % 

For conditions shown under Characteristics Range Values, 111110 
Notes 6,7. 

OPERATING CONSIDERATIONS 

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 shell 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 spring contacts only. Under no 
circumstancesshould connectionsbe solderedto 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 until the desired lower frequency adjustment is 

reached. To reach a higher frequency, follow 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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NOTE I: THE AXES OF THE INNER AND OUTER CONDUCTORS OF THE 

COAXIAL OUTPUT TERMINAL COINCIDE WI THIN 0.010". 

NOTE 2: THE END OF THE INSULATOR IN THE COAXIAL OUTPUT 

TERMINAL ALIGNS WI TH THE EDGE OF THE OUTER CONDUCTOR 
0.151" ± 0.003" DIAMETERI WI THIN 0.005". 

NOTE 3: DI STANCE BETWEEN CENTER LINE OF PLATE TERMINAL 

AND CENTER LINE OF INNER CONDUCTOR 10.040" ± 0.001" 
DI AMETER). 

NOTE 4: ORIENTATION OF PINCH—OFF IS NOT CONTROLLED. 

NOTE 5: STIPPLED REGION IWHICH EXTENDS AROUND TUBE) 

INDICATES RECOMMENDED CLAMPING AND CONTACT AREA. 

RADIO CORPORATION 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 at Frequencies up to 5000 
Mc in Cathode- Drive Circuits 
'eider Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Uniootential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Current at heeer volts = 6.3 . . .   0.225 amp 

Cathode Warn-Up Time ( Average) to reach 
80% of operating plate current for 
dc plate supp:y volts = 80, grid 
volts = 0, cathode resistor ( ohms) 
= 0, load resistor ( ohms) = 10. 
heater volts = 6  3   10 sec 

Amplification Factor  70 
T-ansconductancm for dc plate ma. = 14, 

dc plate volts = 125, and cathode 
resistor (ohms) = 50  16000 umhos 

Direct Interelectrode Capacitances:a 
Grid to plate   2.4 gg 
Grid to cathode and heater  4.4 ggf 
Plate to cathode and heater   0.04 max. golf 
Heater to cathode   2.6 Ygf 
Cathode to plate  0.04 max. pf 
Cathode to gr'd and heater  7.0 ggf 
Plate to grid and heater  2.4 ggf 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Weight ( APProx 1 0  3 oz 
Sockets: 

Heater-terminals connector Amerac° No.1018-86c, 
Grayhillá No.22-5, 

or equivalent 
Socket for operation up to about 
550 Mc ( Including heater-
terminals connector)  Jettron° No.007010, 

or equivalent 
Cavities ( Including heater-

terminals connector). . . . Amerac No.1718 ( for 4150 Mc), 
J-V-Mf No.0-7980 Series, 

Resdelg No.10 Series, 
or equivalent 

«a- Indicates a change. 

RADIO CORPORATION OF AMERICA 
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Terminal Connections ( See Dimensional Outline): 

H - Heater 

K - Cathode 

G- Grid 

P - PI ate 

RF POWER AMPLIFIER & OSCILLATOR-- Class C Telegraphy 
and 

RF POWER AMPLIFIER-- Class C FM Telephony 

Maximum CCSi Ratings, Absolute-Maximum Values: 

At frequencies uP to 5000 Mc and altitudes: 

Between 
up to 8o,000 and 

80,000 feet 100,000 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 CCSi Operation in Cathode-Drive Circuit: 

As oscillator 

At At At At At At 
500 l000 2000 3000 4150 5000 
Mc Mc Mc Mc Mc Mc 

DC Plate-to-Grid 
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 
Useeul Power Output 

(Approx.)   1.6 1.3 0.5 0.15 0.1 0.03 watts 

...Indicates a change. 
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As amPlifier 

At At 
500 loco 
Mc Nt 

OC Plate-to-Grid Voltage  204 185 volts 
DC Cathode-to-Grid Voltage  4 10 volts 

From a grid resistor of   800 2000 ohms 
DC Cathode Current  21 24 ma 
DC Grid Cu- rent   5 5 ma 
Driver Power Output ( Approx.)   0.2 0.2 wart 
Useful Power Output ( Approx.)   2.2 1.4 watts 

Maximum Circuit Values: 

Grid-Circuit Resisté-nce   0.25 mas. megohm 

FREQUENCY DOUBLER-- Class C 

Maximum CCSi Ratings, Absolute—Naxtmum Values: 

At frequent- tes up to 2000 M. and al t tudes: 

Between 
L1 p to 8o,000 and 

8o,00a feet loo,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  22 nao. 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. DC 

Typical CCSi Operation in Cathode-Drive Circuit: 

up to up to 
i 55c. Mc 0o0 Mc 

DC Plate-to-G- id Voltage. . 193 207 218 181 volts 
DC Cathode-to-Grid Voltage. • 18 7 18 5 volts 

From a grid resistor of • 3600 2300 3600 2000 ohms 
DC Cathode Cu-rent  20 18 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.)   1.7.! 0.75 0.9 0.4 watts 

Maximum Circuit VOues: 

Grid-Circuit Resistance   0.25 max. megohm 

...Indicates a change. 
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FREQUENCY TRIPLER -- Class C 

Maximum CCSi Ratings, Absolute-Maximum Values: 

At frequenc:es up to a000 Nc and attitudes: 

DC PLATE VOLTAGE  
DC GRID VOLTAGE   
DC CATHODE CURRENT  
DC GRID CURRENT   
PLATE DISSIPATION   
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . . 
Heater positive with 

respect to cathode. . . . 
PLATE-SEAL TEMPERATURE. . . . 

Between 
U p to 8o,000 and 

8o,000 feet loo,000 feet 

250 max. 200 max. volts 
-50 max. -50 max. volts 
20 max. 20 max. ma 
6 max. 6 max. ma 

2.5 max. 2.5 max. watts 

50 max. 50 max. volts 

50 max. 
225 max. 

50 max. volts 
225 max. °C 

Typical CCSJ Operation in Cathode-Drive Circuit: 

up to 645 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 

up to too° 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 

4 Without external shield. 

b Amerac. Inc.. Dunham Road. Beverly. Massachusetts. 

• For use with cavities. 

d Grayhill. Inc., 561 Millgrove Avenue. LaGrange, Illinois. 

• Jettron Products, Inc., 56 Route 10, Hanover, N.J. 

J—V—M Microwave Co., 9300W. 47th St., Brookfield. Illinois. Indicated 
No. applies to a series of cavities covering range from 220 to 3500 Mc. 

• Handel Engineering Corp.. 330 South Fair Oaks Avenue, Pasadena, 
California. This series of cavities coverstherange from 215 to 2325 Mc. 

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

Continuous Commercial Service. 

..Indicates a change. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Vote Nln. Max. 

Heater Current  1 0.205 0.245 alp 
Direct Interelectrode 

Capacitances: 
Grid to plate   - 1.5 2.7 of 
Grid to cathode   - 3.6 5.0 Pei. 
Hate to cathode  - - 0.04 met-

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode  1,2 - 30 ea 
heater positive with 

respect to cathode  1,3 - 30 Pa 
Leakage Resistance: 

From grid to plate and 
cathode connected together. 1,4 100 - megohms 

From plate to grid and 
cathode connected together. 1,5 100 - megohms 

Reverse Grid Current  1,5 - 0.3 ea 
Emission Voltage  7 - 4 vols 
Amplification Factor  1,8 55 85 
Transconductance  1,8 12500 19530 emhus 
Plate Current ( 1)   1,8 9 19 ma 
Plate Current ( 2)   1,9 - 50 ea 
Power Output  1,20 1.7 - wats 
Change in Power Output  1,21 - 0.2 watt 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: With 63 volts dc between heater and cathode, heater negative 
with respect to cathode. 

Note ): With 60 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Note 8: With grid IOC volts negative with respect to plate and cathole 
which are connected together. 

Nole 5: With plate 300 volts negative wItn respect to grid aud cathode 
which ore connected together. 

Mote 6: With do plate voltage of 200 v.lts, dc grid voltage of - 2 
volts. grid resistor of 0.5 megohm. 

Note 7: With dc voltage on grid and plate which are connected together 
adjusted tp produce a cathode current or 30 ma., and with 5.5 
volts on heater. 

Note 8: With dc plate supply voltage of 125 volts, cathode resistor 
of 50 ohms. and cathode bypass capacitor of 1000 of. 

No ,e 9: With dc plate voltage of 125 volts and dc grid voltage of -5 
volts. 

Note 10: In a single- tube, cathode-drive amplifier circuit operating at 
a frecpency of approx. 550 f 10 Mc. and with dc plate to cathode 
voltage o, 260 volts, Input- signal power of 0.2 watt, and dc 
grid voltage adjusted to produce o dc plate current of 20 ma. 

Note 11: Reduce heater voltage to 5.7 volts. Change in Power-Output 
value from that obtained with 6.3 volts on heater will n.t 
exceed indicated value. 

+-indicates a change. 
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SPECIAL TESTS & PERFORMANCE DATA 

Low- Pressure Voltage- Breakdown Test: 

This test ( simi lar to MIL- E- 1D, paragraph 4.9. 12. 11 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-cycle 
rms voltage of 300 volts is applied between the plate cylinder 

and grid flange. 

Low- Frequency Vibration Performance: 

This test ( similar to MIL- E-10, paragraph 4.9.19.11 is 

performed on a sample lot of tubes from each production run 

under the following conditions: Heater voltage of 6.3 volts, 

dc plate supply voltage of 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 cycles 

per second at an acceleration of 10g. The rms output 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 thefollowing test limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

Variable-Frequency Vibration Performance: 

This test ( similar to MIL- E- 1D, paragraph 4.9.20.31 is 

performed on a sample lot of tubes from each production run. 

Tube operating conditions are 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 cos, the tubes are vibrated at a constant acceleration ot 

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 frequency 

which gives maximum vibrational noise output. If, at the end 

of60 seconds, thevibrational noise output is still increasing, 

the test is continued until there is no further increase. 

The rms output voltage across the plate load resistor as 

a result of the vibration of the tube will not exceed the 

specified limit at any time during the test. 

At the end of the test, the tubes will not show permanent 

shorts oropen circuits and will meet thefollowing test limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note a. 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 



7554 

Shock Test: 

This test I similar to MI L-E- ID, paragraph 4.9.20.5) is 

performed on a sample lot of tubes from each product ion run. 

Tubes are held rigid and are subjected in three di fferent 

positions to an impact acceleration of 500 g, 5 blows in each 

pos"t ion. 

At the end of this test, tubes mi 11 not show permanent 
shorts or open ci rcuits and will meet the fol lowing I imits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

Heater—Cathode Leakage Current. . . . 60 max. 

For conditions shown under Characteristics Range Values, 

Notes 1,3. 

Low- Frequency Vibration Output. . . . 200 max. me 

For conditions shown above under Low- Frequency Vibration 

Performance. 

Change in Transconductance  -20 max. 

From initial value for conditions shown under Character— 

istics Range Values, Notes I, 8. 

Fatigue Vibration Test: 

This test I similar to MI L-E- 1D, paragraph 4.9.20.6) is 
performed on a sample lot of tubes from each production run. 

Tubes are rigialy mounted and subjected to 2.5 g vibrational 

acceleration in two positions XI, ill for 32 hours each. 

At the end of this test, tubes are requi red to meet the I imits 

specified for tue Shock Test. 

Shorts and Continuity Test: 

This test lsimilarto MI L- E- ID, eragraph 4.7.3) is per-

formed on al 1 tubes from each product icn run. Voltage app) led 

between adjacent elements of the te.be under test will be 

between 20 and 70 volts dc or peak ac. Plate and cathode 

terminals are tied together and connected to the grid terminal 

through the shc rts test equipment. -ubes are tapped with a 

rubber tapper three times in each of three mutual I y perpendicular 

directions, 1 t 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 MI L- E- ID, Amendment 5. 

At the end of this test, the tubes will not show permanent 

shorts or open ci rcuits and will meet the fol lowing I knit: 

Heater Current  300 max. ma 
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 pl ate-cy 1 inder-supports spaced 

15/16" ± 1/64", and with the grid flange centered between 

these supports, the tubes will withstand t he g radual application 

of a force of 30 pounds, perpendicular to the axis of the tubes, 
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upon the grid flange, without causing fracture of the ceramic 

insulation. 

Seal Strain Test: 

This test ( similar 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 will meet 

the following test limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 2. 

Heater-Cycling Life Performance: 

This test ( similar to MIL— E— ID, paragraph 4.11.71 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 2000 cycles. 

At the end of this test, tubes will not show permanent 

shorts or open circuits and are required to meet the following 
limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

Heater—to—Cathode Leakage Current . . 60 max. µa 

For conditions shown under Characteristics Range Values, 

Notes 1,3. 

Grid—to—Cathode Leakage Resistance. . 50 min. megohms 

For conditions shown under Characteristics Range Values, 

Notes 2,4. 

I-Hour Stability Life Performance: 

This test ( similar to MIL—E— ID, paragraph 4.11.3.1a1 is 

performed on a sample lot of tubes from each production run 

to insure that the tubes have been properly stabilized. Tubes 

are 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 toits initialtransconductance reading, 

will not exceed 15% of the initial value, forconditions shown 

under Characteristics Range Values, ilotes 1,8. 

In addition, the tubes will not show permanent shorts or 

open circuits and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 
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100-Hour Survival Life Performance: 

This test similar to MIL- E- ID, paragraph 4.11.3.1b, is 

per'ormed on a sample lot of tubes from each production run 

to ' nsure a low percentage of early ! noperatives. Life-test 

conditions are thesame as those specified forl-Hour Stability 
Life Performance except that all voltages are cycled at the 
rate of 110 mirutes 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: 

Heater Currert  300 max. ma 

For cordit"ons snows under Characteristics Range Values, 
Note /. 

Transconductance  9000 min. gmhos 
For conditions shown under Characteristics Range Values, 

Notes 1,8. 

Plate Current 121   50 max. Ma 

For conditions shown under Characteristics Range Values, 

Notes 1,9. 

500- and 1000-Hour Dynamic Life Performance: 

This test ( similar to MIL- E- ID, paragraph 4. 1.3.21 i. 
performed an a sample lot of tubes f-om each prodection rul 

to insure high-quality rf performance. Each tube is life-

tested as a class C amplifier in special cavity at 550 ± 10 Mc 
under the following 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 6 ma., heater pos"tive with 

respect to cathode by 67.5 volts, and plate-seal temperature 
of 225° C. Heater voltage is cycled at a rate of 110 minutes 
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 for tote: 

number of tubes failing to pass the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note /. 

Leakage Resistance: 

From grid to plate and 

cathode connected together. 60 min. megohmt 
From plate to grid and 

cathode connected together. . . . 60 min. megohmt 

For conditions shown under Characteristics Range Values, 

Notes 1,4, and 1,5. 

Power Output  1.5 min. watts 

For conditions shown under Characteristics Range Values, 

Notes 1,1o. 

At the end of 1000 hours, the tubes will not show permanent 

shorts oropen c"rcuits and will becriticized for toral number 

e of tubes failing to pass the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 
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Power Output   1.3 min. watts 

For conditions shown under Characteristics Range Values, 
Notes 

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—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 
Electron Tube Division Harrison. N. J. 
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.230"MAXiï 

;  I.180"MAX. 
1 
— t.025 i±.020" (NO; E 4)  

1.460"   

.D52"±.003"i 

MAX. .181"t.015" t 

REFERENCE }— 
+,-", PLANE"A" 
- .32eMIN. .025" (NOTE 4) 

METALLIZED 
SURFACE 

.627„ . 233" .320 MIN 

CATHODE CYLINDER 

+.002 
.250 _ 005. DIA. 

(NOTES" 1.2.3 8. 4) 

e 
GRID FLAI.IGE . 
.552..±.005 pm, .4110 ±.010 DIA. 
(NOTES 38. 6) (NOTE 5) 

HEATER PINS 

.020" 

CERAMIC 

PLATE CYLINDER 

.250" _.•0° 0° 52: DIA 

(NOTES 2 8. 4) 

r
4ICet .010" DIA. (NOTE 5) 

ANNULAR SURFACE " C" 

ERAMIC 

ANNULAR SURFACE"B" 

----.115"± .005" AT EGRESS 
  t.C25 

[..210"MAX. 
J45 

„ 

±.015" 

.115"±.020"(AT TIPS) 

.06ÓMIN. 
(ANNULAR SURFACES 

"B" AND "C") 

NTERNAL CONNECTION 
DO NOT USE 

92CM- 10274RI 

REFERENCE PLANE " A" IS DEFINED AS THAT PLANE AGAIN:0- WHICH 

ANNULAR SURFACE " B" OF THE GR I D FLANGE ABUTS. 

ANNULAR SURFACE " B" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE CA- HODE 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 WI LL BE 

WITHIN 2° OF A LI NE PERPENDICULAR TC REFERENCE PLANE " A". 

NOTE 2: THE AXES OF THE PLATE CYL I NDER AND CATHODE CYLINDER 

WILL COINCIDE WITHIN 0.010". 

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE 

WI LL COINCIDE WITHIN 0.005". 

NOTE 6: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH iS 

MEASURED WITH "GO" AND "NO-GO" RI NG GAUGES Gi- I AND 

RESPECTIVELY. 

NOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND " NO-GO" 

GAUGES G2- I AND 02-2, RESPECTIVELY. 

NOTE 6: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES 03-1 AND 0,-2, RESPECTIVELY. 
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GAUGES 

92C3-10370 

Gauge Type 
Dimension 

Diameter A Thickness B Radius R 

G1— 1 GO 
+0.00000" 

0.25200" 0 320.+0.001" 0.003" MAX. 
—0 .00007. '—0.000" 

G1-2 NO—GO 
+0.00007" 

0.2400 ' O00000" — — 

G2—I GO 
+0.00000. 

0.42000" 
—0.00007. 

— — 

G2-2 NO—GO 
+0.00007" 

0.40000._0.00000 " — — 

+0.00000. 
03-1 GO 0.55700" —0.00007. — — 

+0.00007. 
03-2 NO—GO 0.54700" 

—0.00000. 
— — 

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

Ca thode-Drive Service 
E.6.3 VOLTS 

" 
: 

o 
7 

ic i 

8 o o o 

PLATE (Ik.) OR GRID (IC) MILLIAMPERES 

 tuiT 

o 
D 

o 

5 

92CM-10262 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
Ef=6.3 VOLTS 

Ic=GRID MILLIAMPERES 
Ib=PLATE MILLIAMPERES 

00 
cv2e 

• 
— 

I 

0 

CATHODE-TO-GRID VOLTS 

92CM-10263M 

RADIO CORPORATION OF AMERICA 
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TYPICAL POWER-OUTPUT CHARACTERISTICS 
Cathode-Drive Service 

E f .6.3 VOLTS 
"L K . CATHODE MILLIAMPERES 

INPUT FREQENCY (MO. 500 

0.25 0.5 0.75 
POWER INPUT — WATTS 

92CS-11625R1 

Ef • 6.3 VOLTS 
Ile CATHODE MILLIAMPERES 

INPUT FREQENCY (Mc).1000 

0.25 0,5 0.75 
POWER INPUT— WATTS 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL POWER-OUTPUT CHARACTERISTICS 
With Variation in Heater Voltage 

Cathode-Drive Service 

3 4 5 

HEATER VOLTS 

92CS-11624Ft1 

PLATE-SEAL-TEMPERATURE CHARACTERISTICS 

Ef.6.3 VOLTS 

LUMPED—CONSTANT SOCKET. 

1.5 2 2.5 

PLATE DISSIPATION—WATTS 

92CS—II488 

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



CERAMIC-METAL SEALS 

COAXIAL-ELECTRODE STRUCTURE 

COMPACT DESIGN 

7580 
BEAM POWER TUBE 

FORCED-AIR COOLED 

400 WATTS PEP* OUTPUT AT 30 Mc 

360 WATTS PEP OUTPUT AT 500 Mc 

INTEGRAL RADIATOR 

Useful at frequencies up to 500 Mc 

GENERAL DATA 

Electrical: 

Heater, for Uniootential Cathode: 
Voltage ( AC or DC)*   6 ± 10% volts 
Current at 6 volts  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  4 

Direct Interelectrode Capacitances(ApproxJ: 0 
Grid No.1 to plate  0.03 pf 
Grid No.1 to cathode, grid No.2, 

and heater  17 melf 
Plate to cathode, grid No.2. 

and heater  4.5 POI` 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2  464" 
Maximum Seated Length  1  910' 
Maximum Diameter  1  640" 
Weight ( Approx  1  4 oz 
Radiator  Integral part of tube 
Socket. Air- System Socket, such as 

Johnson No.124-110-1 ** 
(SuppliedwithAir Chimney) 

Base  Special 8- Pin 
BOTTOM VIEW 

Pin 1- Grid No.2* RAMATOR Pin 7- Heater 
Pin 2- Cathode • RING Pin 6- Cathode 
Pin 3-Heater • Base Index Plug-
Pin 4- Cathode Grid No.1 
Pin 5- Internal Radiator- Plate 

Connection— 2 7 Ring Terminal .-
Do Not Use A Grid No.2 

Pin 6- Cathode 

Air Flow: 
Through indicated air-systeu socket-- This fitting directs 

the a.r over the base seals; past the grid-No.2 seal, 

envelope, and plate seal; and through the radiator to 

provide effective cooling 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 leve! and at an 

4-60 
ELECTRON TUBE DIVISION 
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BEAM POWER TUBE 

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. 

Without air- system socket-- if an air- system socket is 

not used, it is essential that adequate cooling 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 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions fora signal having 

a minimum peak- to-average tower ratio of 2 

Maximum CCS. Ratings, Absolute-Maximum Values: 

For altitudes up to 20,000 feet 
and frequencies up to 5oo Mc 

DC PLATE VOLTAGE. . .  2000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . .  500 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . .  - 250 max... volts 
DC PLATE CURRENT AT PEAK OF ENVELOPE. .  350 max.! ma 
PLATE DISSIPATION   250 max. watts 
GRID-No.2 DISSIPATION   12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 150 max. volts 
Heater positivewith respect to cathode. 150 max. volts 

Typical CCS Operation with "Two-Tone Modulation":' 

At 3o Mc At 5o0 Mc 

DC Plate Voltage  2000 2000 volts 
DC Grid-No.2 Voltage*   400 400 volts 
DC Grid-No.1 Voltage: 
With fixed- bias source. . . -77 -77 volts 

Zero-Signa' DC Pate Current. 70 70 ma 
Effective RF Load Resistance. 3050 3050 ohms 

4-60 ELECTRON MOE DNRION 
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BEAM POWER TUBE 

At 3o Nc At 500 Mc 

DC Plate Current: 
Peak envelope   350 350 
Average   225 225 

DC Grid-No.2 Current: 
Peak envelope   35 25 ma 
Average   16 10 ma 

Average DC Grid-No.1 Current. 0.056 0.056 ma' 
Peak- Envelope Driver Power 
Output (Approx.) °°  1 12 watts 

Output-Circuit Effici.ency 
(Approx.)   95 85 % 

Distortion Products Level: 4 
Third order   21 dt 
Fifth order   29 db 

Useful Powe- Output ( Approx.): 
Peak envelope   4006 3600 watts 
Average   2006 1806 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
With fixed bias   25000 max. ohms 
With cathode bias   Not recommended 

ma 

LINEAR RF POWER AMPLIFIER -- AM Telephony 

Carrier conditions per tube for use 
with antaxinunnodutation factor of i 

biaxial/a GCS. Ratings, Absolute-Maximum Values: 

For altitudes up to 20,000 feet 
and frequencies up to 500 Mc 

DC PLATE VOLTAGE. . . . . . . ... 2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. 500 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE -250 max. volts 
DC PLATE CURREYT  180 max. ma 
PLATE DISSIPATION   250 max. watts 
GRID-No.2 DISSIPATION   12 max. watts 
GRID-No.1 DISSIPATION   2 max. watts 
PEAK HEATER- CATHODE VOLTAGE: 
Heater negative with respect to cathode. 150 max. volts 
Heater positivewith respect to cathode. 150 max. volts 

Typical CCS Operation: 

At 30 Mc At 500 lc 

DC Plate Voltage  2000 2000 volts 
DC Grid-No.2 Voltaget   400 400 volts 
DC Grid-No.1 Voltage: 
With fixed- bias source. . . . -77 -77 volts 

DC Plate Current  175 175 ma 
DC Grid-No.2 Current  6 4 ma 

4-60 ELECTRON TUBE DIVRRON 
0.10 COIPOtATION Of AMMO*. IMIOSON, NEW lEtSEY 
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BEAM POWER TUBE 

At 30 Mc At 500 Mc 

Effective RF Load Resistance. . 3050 3050 ohms 
Driver Power Output ( Approx.)°° 0.25 3 watts 
Output- Circuit Efficiency 

(Approx.)   95 85 % 
Useful Power Output (Approx.) 1004 90e watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
With fixed bias   25000 max. ohms 
With cathode bias   Not recommended 

o 

s. 

7 

Peak-envelope power. 

Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, 
the heater voltage should be reduced depending on operating conditions 
and frequency to prevent overheating the cathode and resultant 
short life. 

With cylindrical shield JEDEC No.320 surrounding radiator, and with 
a cylindrical shield JEDEC No.321 surrounding the grid-No.2 ring 
terminal. Both shields are connected to ground. 

available from E.F. Johnson Co.. Waseca, Minnesota. 

For use at lower frequencies. 

For use at higher frequencies. 

Continuous Commercial Service. 

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 250 ma. During short periods of circuit adjustment under ° Single-
Tone . conditions, the average plate current may be as high as 350 ma. 

Pao-Pone Modueation operation refers to that classofamplifier service 
in which the input consists of two equal monofrequency rf signals 
having constant amplitude. These signals are produced in a single-
sideband suppressed-carrier system when two equal-and-constant 
amplitude audio frequencies are applied to the input of the system. 

Elotalned preferably from a fixed supply. 

This value represents the approximate grid-No.1 current obtained 
due to Initial electron velocities and contact- potential effects 
wlen grid No.1 is driven to zero volts at maximum signal. 

ip° Driver power output represents circuit losses and is the actual 
p.lwer measured at input to grid-No.1 circuit of the 7580. The actual 
pwer required depends on the operating frequency and the circuit 
it:ed. The tube driving power is approximately zero watts. 

Without the use of feedback to enhance linearity. 

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

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. lax. 

Heater Current  1 2.3 2.9 amp 
Direct Interelectrode 
Capacitances:° 
Grid No.1 to plate. . . . - 0.06 µµf 
Gr d No.1 to cathode, 

grid No.2, and heater . 16 18.5 µµf 
Plate to cathode, grid 

No.2, and heater. . . . 4. 5 µµf 

4-60 ELEC1RON lUBE DIVISION 
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BEAM POWER TUBE 

Note Msn. Max. 

Grid-No.1 Voltage: 
Negative  1,2,5,6 55 100 volts 
Positive  1,5,6,7 3 12 volts 

Grid-No.2 Current ( 1) . 1,3,5,6 - 7 4-3 ma 
Grid-No.2 Currert ( 2) . 1,5,6,7 - 260 ma 
Grid-No.1 Current   1,5,6,7 - 150 ma 
Useful Power Output . . 4,5,6 225 - watts 

Note 1: With 6 volts on heater. 

Note 2: With dc plate voltage of 2000 volts, dc grid-No.2 vu'lage 0400 
volts, and grid-No.1 voltage adjusted to give plate current 
Of 6, ma. 

Note 3: With dc plate voltage 011000 volts. dc grid-No.2 voltage of300 
volts, and grid-No.1 voltage adjusted to give plate current 
of 160 ma. 

Note 4: With heater voltage 015.5 volts. dc plate voltage 02000 volts, 
dc g, id-No.2 voltage 01300 volts, dc grid-No.1 bias OR -90 volts. 
dc grid-No.1 current of 25 ma. maximum, grid-No.1 signal voltage 
adjusted to produce dc plate currert of 250 ma., and coaxial-
cavity amplifier circuit operating at a frequency of 475 Mc. 

Note 5: With Forced- Air Cooling as specified under GENERAL DATA—Ads 
System Socket. 

Note 6: Heater voltage must be applied for at least 30 seconds before 
application of other voltages. 

Note 7: With dc plate voltage 01250 volts, dc grid-No.2 volltage 01250 
volts, and grid-No.1 voltage adjusted to give peak plate current 
of I. ampere. This test is performed using pulse technique to 
prevent tube damage. Square pulses of 4500 µS duration at a 
repetition rate of 11 t 1 pps are used. 

SPECIAL PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destructive and is performed on a sample lot 

of tubes from each production run under the followlng condi-

tions: ac heater volts = 6.6, no voltage on other elements, 

and specified forced-air cooling for Air System Socket. At 

the end of 500 hours, with tube at 25" C, and with no voltage 

applied 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, will be: 

Grid No.1 and grid No.2   10 min. megohms 
Grid No.1 and cathode   10 min. megohms 
Grid No.2 and cathode   10 mir. megohms 

OPERATING CONSIDERATIONS 

The socket for the 7580 should be of a type ( such as that 

indicated in the tabulated data) which permits adequate air-

cooJing of the tube. Although the base will fit aconventional 
lock- in socket, the latter does not permit adequate cooling 

and its use is therefore not recommended. 

The plate connectson is made by a metal band or spring 

contacts to the cylindrical surface of the radiator. It is 

essential that the contact areas be kept clean to minimize rf 

losses especially at the higher frequencies. 

4-60 
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BEAM POWER TUBE 

GRID-No.I-PLUG DIMENSIONS ARE MEASURED BY GAUGES G, AND 

G2 . 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". INSTRLCTIONS FOR THE USE OF THE GAUGES FOLLOW: 

• GAUGES G1-1, G,-2, Gi-3, AND 

USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL 

ORDER UNTIL ONE IS FOUND THAT WILL ACCEPT THE ENTIRE 

GRID-No.I PLUG. USING THE FIRST GAUGE THUS FOUND, IT 

WILL NOT BE POSSIBLE TO INSERT THE GRID-No.I PLUG IN 

SLOT B. 

e GAUGES G2-1, G2-2, AND G2-3: 

THE GRID-No.I PLUG WILL BE REJECTED BY GAUGES G2-1 
AND G2-2, BUT WILL BE ACCEPTED BY GAUGE G2-3. 

• BASE- PIN POSITIONS ARE HELD TO TOLERANCES SUCH THAT 

THE ENT RE LENGTH Of THE PINS WILL, WITHOUT UNDUE FORCE, 

PASS INTO AND DISENGAGE FROM THE FLAT-PLATE GAUGE G3 . 

GAUGE GI 

.0780 . 
t.0003" 

tez" e 

 ___¡ 

t.0003" 
0860" 

92CS-8634 

7 

Gauge Dimension 
A 

G1-1 . ,, 2575 + .0000. 
- . 0005" 

GI - 2 .2600. + .0000" 
- . 0005" 

GI -3 .2625' + . 0000" 
- . 0005" 

G1 -4 .2650" + . 0000" 

- . 0005" 

4-60 ELECTRON TUBE DIVISION 
RACIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 

CE-9724B 
-8634 
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BEAM POWER TUBE 

GAUGE G2 

92C5 - 8635 

Gauge 

Dimension 

A B 

G2 -1 .2550" + . 0000" .125" 
- . 0005" 

G2 - 2 .2980" + . 0000" none 
- . 0005" 

G2 -3 .3080" + . 0000" none 
- . 0005" 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF HARRISON. NEW JERSEY 

CE- 8635 
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BEAM POWER TUBE 
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7642 

Traveling-Wave Tube 
NELIX-TRANSMISSION-LIN 

FREQUENCY RANGE 
1700-2300 Mc ( S-Band) 

For Use as an Output Amplifier in 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  
Current at heater volts = 6.3 
Starting Current Must 

Minimum Cathode Heating Time 
Frequency Range   
Cold InsertFon Loss   
Thermostatic Sw tch: 

Current rating: 
At 125 volts ac   
At 240 volts ac   

Mechanical: 

Operating Position  Any 
Operating Altitmde  /0000 feet 
Maximum Overall 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 BM 
RF Output   Type N Plug 0.G-18 13/L4 
Terminal Leads  Spade LLgs ( Amphenola No.32419, 

or euivalantI 

E TYPE 
NTEGRAL PERIODIC-
PERMANENT-MAGNET TYPE 

Radio Relay Systems 

6.3 ± 5% volts 
1.75 amp 

never exceed 4 anperes, 
even mameritarily 
3 minutes 

1700 to 230C Mc 
60 db 

6 amp 
3 amp 

Thermal: 

e Collector Temperatureh  225 max. 
Ambient Temperature   -30 to + 70 
Air Flow into Radiator  25 min. 

• 

• 

oc 
oc 

cfn 

RF POWER AMPLIFIER 

Maximum Ratings, Absolute-Naxlmum Values: 

DC Collector Voltage  3000 max. volts 
DC helix Voltage  2500 max. volt 
DC Grid-No.2 Voltage  1700 max. volts 
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. watts 

Typical Operation at 2000 Mc: 

DC Collector Voltage  2000 volt. 
DC Helix Voltage  2250 voltu 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices H.drison, N. J. 
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DC Grid-No.2 Voltage  „ volts 
DC Collector Current  /0 ma 
DC Helix Current  0.8 
DC Grid-No.2 Current  0.1 ma III, ma 
Input VSWR  1.2:1 
Output VSWR   1.4:1 
RF Power Input  30 mw 
Saturated Power Output  20 watts 

a Amphenol Electronics Corporation, 1830 South 54th Avenue, Chicago 50, 
Illinois. 

A The thermostatic switch will open when collector temperature exceeds 
2250 C. 

CHARACTERISTICS RANGE VALUES 

Note Mtn. Max. 

Heater Current  1 - 2 amp 
DC Collector Voltage  2,3 1650 2400 volts 
DC Helix Voltage  3 1900 2400 volts 
DC Grid-No.2 Voltage  3 1150 1600 volts 
DC Collector Current  3 60 75 ma 
DC Helix 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 

Note l: With heater volts = 6.3. 

Note 2: Normally the collector voltage is 250 volts below the helix 
voltage, but may be equal to the helix voltage or any value 
between these points. 

Note 3: Specific operating value is supplied with each tube. 

OPERATING CONSIDERATIONS 

The magnettc fteld required to focus the electron beam in 

the 7642 is supplied by integral periodic permanent magnets. 

Although the periodic-magnet structure is difficult to de-

magnetize and has little stray field, care should be taken to 

prevent the presence of any appreciable external transverse 

magnetic field which might cause defocusing of the electron 

beam within the tube. Magnetic material should be kept at 
least eight inches away from the tube. 

Impedance match between the 7642 rf power output and the 

load should have a voltage standing wave ratio ! VSWIRi no 

greater than 2:1. With VSWR's in excess of this value, 

oscillations may occur causing permanent damage to the tube. 

Tubes should not be operated without a termination. 

Forced- air cooling of the collector is necessary whenever 

collector current is flowing. Failure to observe this pre-

caution may result in permanent damage to the tube. It is 
recommended that the forced- air cooling be applied when the 

heater power is applied. 

A thermostatic switch is mounted on the collector of the 

7642 which Open5 when the collector temperature exceeds 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. I. 
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a safe limit. It is recommended that the thermostatic switch 

be used in an interlock circuit in the power supply for the 
collector, helix, and grid-No.2 voltuges. The thermostatic 

switch will carry 6 amperes at 125 volts ac or 3 amperes at 

240 volts ac. 

The power supply should incorporate a helix-cur ,ent over-

load protective device to prevent damage to the tube in the 

event of lass 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 re-

move all voltages by a single cont ,ol, the time- constant 

values of the power supply should be chosen so that the helix 

voltage decays faster than the collector voltage. 

As thegrid-No.2 voltage increases from zero tothe operat-

ing value, the helix current may reach as high as 10 ma in 
the vicinity of 200 to 600 volts on Grid No.2, thenw . 11 fall 

below 2 ma at the proper operating Grid-No.2 voltage. The 

helix supply should have adequate rogulation to handlethis 

transient during the turn-on procedure. In order to protect 

the tube, the helix supply should also have an interlock to 

open thecircuit if the helix current exceeds 3 ma lonier than 

a few milliseconds. 

Mounting. The 7642 may be mourted in any position by 

means of bolts through either set of hales in the two mounting 
blocks. 

Electrical connections are made to the 7642 by means of 

the seven leads with spade type luqs. These color- coded, 

flexible, insulated leads are identified on the Dimensional 
Outline. RF input and output connections are made tu type N 

plugs ( 00-18 Ill/U/ on the tube ( see Dimensional Outline). The 

collector is connected to the capsule and is normally, grounded. 

The rated values for collector voltage, helix voltage, 

and grid-No.2 voltage are high enough to be dangesous to the 

user. Care should be taken during adjustment of circuits, 

especially when exposed ci rcuit farts are at a high dc 
potential. 

STARTING PROCEDURE 

Voltages should be applied to the 7642 in the following 

sequence: Apply the 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 an the tube label. Finally, increase the grid-

No.2 voltage in a few milliseconds to obtain the Cul lector 

current specified onthe tube label. The three power supplies 

can Decontrolled by one switch provided there is a sufficient 

delay in application of the grid-Nc.2 voltage ta 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 thenelix voltage, collector voltage, and heater voltage 

RADIO CORPORATION OF AMERICA 
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, Jr-lt ro I led by 

one switch provided the grid-No.2 voltage decays faster than 

the col lector and hel ix voltages. 

20i MAX. 

3 FLEXIBLE LEADS 
WITH SPADE LUGS 
6 INCHES LONG -\ 
SEE COLOR CODE 

4600 
1.050 2 

TYPE N 
CONNECTORS 
0.16-18B/U1 

-OUTPUT 

10.860 
1125 

2.400 
1.020 

2iMAX. 

4 FLEXIBLE LEADS 
WITH SPADE LUGS_ 
6 INCHES LONG - 
SEE COLOR CODE 

4-- 3; MAX.-. 

MAX 

DIMENSIONS IN INCHES 

No. 10-32 

,1 DEEP 

4 HOLES 

.228 
- 3.015 DIA. 

4 HOLES 

THIS END FREE 
FROM FINISH 

92cs-,2,7, 

COLOR CODE OF LEADS 

HEATER  Brown 

HEATER, CATHODE, GRID No. I. .  Yel low 
HELIX  Orange 

GRID No.2  Blue 
COLLECTOR, SHELL  Black 

THERMOSTATIC SWITCH ( 21 . . .   White 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Beam Power Tube 

CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIAT)R 
FORCED-AIR COOLED 9000-WATTS PEAK- PULSE INPUT UP TO 1215 qc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use at Frequencies Lp to 2000 Mc 
under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Uniootential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at heater volts = 6.3   3.2 atop 
Minimum heating time  60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 1000, grid-No.2 
volts = 500, and plate ma. = 115. . 18 

Direct Interelectrode Capacitances:' 
Grid No.1 to plate  0.13 max. µµf 
Grid No.1 to cathode & heater   14 Agf 
Plate to cathode a heater 0  019 max. µµf 
Grid No.1 to grid No  2   20 APJ 
Grid No.2 to plate  6.5 Agf•"" 
Grid No.2 to cathode 6 heater   1.3 max. mod 

Mechanical: 

Operating Position  Any 
Overall Length 1  885" + 0.070" - 0 080" 
Greatest Diameter ( See Dimensional Outline) 1.250" ± 0 015" 
Weight ( Approx  )  2 oz 
Radiator  Integral oart of tube 
Socket: 

For frequencies up to about 400 Mc  b 
For use at higher frequencies . . . See Mounting Arrangemint 

Terminal Connections ( See Dimensional Outline): 

G1-Grid-No.1- H,K- Heater- A 
Terminal Cathode-
Contact u Termina' 
Surface Contact 

G2 -Grid-No.2- Surface 
Terminal P- Plate-G, 
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Air Flow: 

Through radiator—Adequate air fIcatolimit the platetermi-
nal temperature to 250° C should be delivered by a blower 

-.Indicates a charge. 

RADIO CORPORATION OF AMERICA 
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through the radiator before and during the application of 

plate, grid-No.2, and grid-No.I voltages. Typical values 

of air flow directed through the radiator without cowling 

and with cowling versus plate dissipation are shown in 
111, accompanying Typical-Cooling-Requirements curves. Plate 

power, grid-No.2 power, and air flow may be removed 

simultaneously. 

To Grid-No., Grid-No.1, Cathode, and Beater Terminals --A 

sufficient quantity of air should be delivered to these 

seals to prevent their temperature from exceeding the 
specified maximum value of 250° C. 411 

During Standby Operation--Cooling air is not normally re-

quired when only heater voltage is applied to the tube. 

Terminal Temperature ( Plate, grid No.2, 
grid No.1, cathode, and heater)   250 max. °C 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 
1110 Maximum CCS Ratings, Absolute-Maximum Values: 

For maximum "on" time d of to microseconds 

up to 1215 Mc 

-.-CC PLATE VOLTAGE  2250 max. volts 
PEAK POSITIVE PULSE-
GRID-No.2 VOLTAGE   750 max. volts 

DC GR,D-No.1 VOLTAGE  -200 max. volts 
DC PLATE CURRENT DURING PULSE   3000 max. ma 
DC PLATE CURRENT  gp max. ma 
GRID-No.2 INPUT ( Average)   4.5 max. watts 
GRID-No.1 INPUT ( Average)   2 max. watts 
PLATE DISSIPATION ( Average)   115 max. watts 

Typical Operation: 

In class-AB2 cathode-drive d circuit with rectangular-

wave pulses at 1215 Mc and with duty factorf of 0.01 

DC Plate Voltage  1350 1500 volts 
Peak Positive-Pulse • Grid-No.2 Voltage   700 700 volts 
DC Grid-No.1 Voltage  O 0 volts 
DC Plate Current during pulse   2700 3000 ma 
DC Plate Current  47 53 ma 
DC Grid-No.2 Current  1.6 2 ma 
DC Grid-No.1 Current  5 5 ma 
Driver Power Output at peak • of pulse ( Approx.)g   390 460 watts 
Useful Power Output at peak 
of pulse ( Approx  )   1600 11 230011 watts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 
under any condition   30000 max. ohms 

-lndl cateu a change. 

RADIO CORPORATION OF AMERICA CD 
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PLATE-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCSc Ratings, Absolute-Maximum Values: 

For maximum "on" tined of so microseconds 

up to 1225 Mc 

PEAK POSITIVE-PULSE PLATE VOLTAGE . 3000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE 750 max. volts 
DC GRID-No.1 VOLTAGE  -200 max. volts 
DC PLATE CURRENT DURING PULSE  3000 max. ma 
DC PLATE CURRENT  ma 50 max. 
GRID-No.2 INPUT ( Average)   4.5 max. watts 
GRID-No.1 INPUT ( Average)   2 max. watts 
PLATE DISSIPATION ( Average)   115 max. watts 

Typical Operation: 

In class AB2 cathode-drive ° clreuit with rectangular-

wave pulses at 1215 Mc and with duty faCEOr f of o.ot 

Peak Positive-Pulse Plate Voltage 2700 3000 volts 
Peak Positive-Pulse Grid-
No.2 Voltage  700 700 volts 

DC Grid-No.1 Voltage  0 0 volts 
DC Plate Current during pulse   2700 3000 ma 
DC Plate Cuerent  32 35 ma 
DC Grid-No.2 Current  1 2 ma 
DC Grid-No.1 Current  9 8 ma 
Driver Power Output at peak 

of pulse ( Approx.) 0   350 450 wafts 
Useful Power Output at peak 

of Pulse ( APProx  )   3700h 4500h watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   30000 max. ohms 

• measured with special shield adapter. 

h For socket to be used with the 7649 consult manufacturers such as J-y-m 
Microwave Company, 0631 Lawndale Avenue, Lyons, il ¡nais; E. F. 
Johnson, waseca, Minnesota; and Collins Radio Company. 855 35th Street 
North, Cedar Rapids, Iowa. 

C Continous Commercial Service. 

d "On" tine is defined as the sum of the curetions of all the indivicual 
pulses which occur during any 1000-microsecond interval. An increase 
in dc plate current during the pulse may be permissible at shorter . on• 
times, and a decrease is usually required at longer 'on. times. Pulse 
duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value it 70 per cent of the peak value. 
The peak value isdefined as the maximum value of asmooth curve through 
the average of the fluctuations over the top portion of the pulse. 

O cathode is at dc ground potential. 

f Duty factor is defined as the ratio of " on time to total elapsed time 
in any 1000-microsecond interval. 

0 Driver power output includes circuit bosses and feed- through power. 
it is actual power measured at input to the tube drive circuit, it 
will vary with frequency of operation and driver circuitry. 

h This value of useful power is measured in load of output circuit. 

RADIO CORPORATION OF AMERICA 
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-. CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

1. Heater Current  1 2.90 4.00 amp ge 
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 0.13 µLa 
Grid No.1 to cathode 

6 heater  2 11.8 15.2 pf 
Plate to cathode el heater 2 - 0.019 mcf 
Grid No.1 to grid No  2   2 17.3 21.9 ppf • Grid No.2 to plate  2 5.8 6.8 µµf 
Grid No.2 to cathode 

6 heater  2 - 1.3 piaf 
3. Grid-No.1 Voltage 1  3 -20 -50 volts 
4. Grid-No.1 Voltage 1  7 -6 -18 volts 
5. Reverse Grid-No.1 Current 1,7 - -20 Ma 
6. Grid-No.2 Current 1  3 -5 11 ma 
7. Peak Emission Voltage 1  4 - 250 volts • 
8. Irterelectrode Leakage 

Resistance  5 1 - megohm 
9. Power Output 1  6 4500 watts 
10. Grid-No.1 Cutoff Voltage. 1,8 - -104 volts 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: with dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
700 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Note 4: For conditions with 6.1 volts on heater; grid No.1, grid g0.2, 
and plate tied together; and pulse-voltage source connected be-
tween plate and cathode. Pulse duration is 2 microseconds, 
pulse- repetition frequency is 60 pps„ and duty factor is 0.00012. 
The voltage- pulse amplitude is adjusted until a peak cathode 
current of 13 amperes is obtained. After 1 minute at this value, 
the voltage-pulse amplitude will not exceed 200 volts ( peak). 

Note 5: under conditions with tube at 200 to 300 C for at least 30 min-
utes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt Nagger-type ohmmeter having an internal impedance of 
megohm, will be 1 megohm. 

Note 6: In a plate-and-screen-pulsed cathode-drive cavity at 1215 mc and 
for conditions with 6.3 volts ac or dc on heater, peak plate 
voltage of 3000 volts, peak grid-No.2 voltage of 700 volts. 
driver power of 560 peak watts, and grid-No.1 voltage varied for 
peak plate current of 3 amperes. Pulse duration is 10 micro-
seconds and duty factor is 0.01. 

Note 7: With dc plate voltage of 1000 volts. dc grid-No.2 voltage of 
300 volts, and dc grld-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Mote 8: with dc plate voltage of 2250 volts, dc grid-No.2 voltage of 
700 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 5 ma. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonance. 

Design details of mountings used by the RCA Electron Tube • Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, New Jersey, on request. 

-.Indicates a change. 
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50-g, Il -Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified long-

duration impact acceleration. Tubes are held r"gid 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 are required to meet the limits for 

items I, 3, 5, 8, 9, and 10 underCheracterlstscs Range Values 

for EqutPment Design. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability 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 ineach position. At the end of this test, tubes 

are required to meet the limits for items I, 3, 5, 8, 9, and 

10 under Characteristics Range Values for Equipment Design. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to with!.tand variable- frequency 

vibration. With heater voltage cf 6.3 volts ac or dc, dc 

plate supply voltage of 300 volts, dc grid-No.2 voltage of 

250 vOlts, grid-No.I voltage adjusted to give dc plate 

current of 10 ma., and plate load resistor of 2000 ohms. 

The tube is vibrated along each of three mutually perpen-

dicular axes over an 8-minute sweep consisting of: 

a. 5-to- 10 cps with fixed double amplitude of 0.08 iich 

10%. 

b. 10-to- 15 cps at fixed acceleration of 0.41 g ± 10%. 

C. I5-to- 75 cps with fixed double amplitude of 0.336 
inch ± 10%. 

d. 75- to-2000 cps at fixed acceleration of 10 g ± 10%. 

During the above vibration test!, tubes will not show an 

rms output voltage in excess of 15 volts across the plate 

load resistor in the 5-to-2000 cps range. At the end of 

this test, tubes are required to meet the limits for items 

I, 3, 5, 8, 9, and 10 under Characteristics Range Values 

for Equ:Pment Design. 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7649 is shown in 

the accompanying drawing along with alayout of tMe associated 

contacts. Flexible connectors are required for the plate, 

grid-No.2, grid-No.1, cathode, ant heater contact surfaces. 

During standby periods in intermittent operation, it is 

recommended that the heater voltace 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, theheater 

voltage should be turned off. 

c, RADIO CORPORATION OF AMERICA 
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The maximum—rated plate and grtd—No.a voltages of this 

tube are extremely dangerous. Great care should be taken 

during the adjustment of circuits. The tube and its associ— 

ated apparatus, especially all 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 supplies when any gate or door on the 

protective housing is opened, and should prevent the closing 

of the primary circuit until the door is again locked. 

1.250'S .015"--.1 
NOTE I 

AIR-COOLED   
RADIATOR   

.200MIN. 

PLATE 
TERMINAL   
CONTACT - 
SURFACE 
(NOTE I) 

GRID-NQ 2 
TERMINAL 
CONTACT 
suRFACÇ   
(NOTE 0 .060 MIN.-Ç 

12 

035 MIN. 

A  
t iba' 

MIN. 

Yle MIN. ii_i t.1240 

  120' .140" 1 
  MIN MIN. 6000 
735"MIN. } MIN. 

75 
•095" 025.' 
MIN. 

leee 

t -04_J 
.025" GRID-NQI .054" 
i.025" TERMINAL MIN. 

CONTACT 
SURFACE 

CERAMIC 
E3 ST I PPLEDE R2E)G ION 

1 W-460"--\ HEATER-CATHODE 
 TERMINAL 

.-.26eMAX. CONTACT SURFACE 
(NOTE I) 

•- NOTE I 
HEATER TERMINAL 
CONTACT SURFACE 

(NOTE 0 92CM- 92I8R4 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE PLATE 

TERMINAL, GRID—No.2 TERMINAL, GRID—No.I TERMINAL, HEATER— 

CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH G1 . THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 

A 0.010 .—THICKNESS GAUGE I/8" WIDE WILL NOT ENTER BETWEEN 

THE HEATER—CATHODE TERMINAL AND THE BOTTOM SURFACE OF H. 

THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING 

MEASUREMENT OF SEATING OF HEATER—CATHODE TERMINAL ON 
BOTTOM OF HOLE H. 

NOTE 2: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR VOLUMES. 
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SKETCH G 1 

• 

• 

• 

1.955" 
±.001" 

. 30" 
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#==3 
 # =2 
 ---

too"_*:000002: 239..±.001." 
H5 

.070'±Ame 

Ho 

1.3153.00f 

1.118"teOr 

H2 
1.01et.00r 

H3 
7WA 

1:14 .518..001. 

THE AXES Of THE CYLINDRICAL HOLES Ho THROUGH H5 AND 

THE AXES OF POST P ARE COINCIDENT WITHIN 0. (101". 
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RECOMMENDED COWLING FOR DIRECT— 
ING AIR FLOW THROUGH RADIATOR 

AM 
FROM  
BLOWER 

I i 
t 

I 
;; 
t ¡ 

II 

c==-4==== 
r=   

==4:==== 

====•.-.,==.3 

====x=-1 

• 

,3, • 

92CM-9213R1 

• 

• 

• 

• 
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SUGGESTED MOUNTING ARRANGEMENT 
á LAYOUT OF ASSOCIATED CONTACTS 

SHEET METAL 
US STD. GAUGE N2I8 

D. 4 
c==z,•. ; 

, 

.225' 
•005-

=   
 --a- 3 

I.2501.00r 
DIA. 

1.155../.001" 
DIA. 

.905/.001-
DIA. 

DIA. 

SEE DETAIL*A"---

.060"3.001" 

.06d2.001--11.-

rn 
2303.005-

DIA. 

1.00Cri.001"  

.550'1.001' 

1.001'1 8 

(I) )  

3/8'8-32 
FILLET 
HEAD 

.3oe 
3.005' 

; 

N297-2531 2.005 

N29327-1 

-e 8;- 
255* 

-140.i.005" 
.35010011NA. 

.290..1.001" 

DETAILY 

DIA. 

.104' 
3.005" 

*CONTACT RING 
MADE BY INSTRUMENT 
SPECIALTIES CO., 
LITTLE FALLS. N.J. 

92CM-9223R2 
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TYPICAL COOLING REQUIREMENTS 

With Cowling 
+--II-i-l-II-I-{-t-I--l-If+ -iitIlIl IlEItIJIlIlI111111 1-H-H-H-H-H-1+1-1-1-1+1-14-1-1-1+ 

AIR FLOW DIRECTED THROUGH PRESSURE DROP—, 
RADIATOR WITH COWLING AS INCHES OF WATER 

SHOWN IN ACCOMPANYING 
DIAGRAM. 
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TYPICAL COOLING REQUIREMENTS 

Without Cowling 
I 11-,-4 1.4 el...1-1.3:.+14,1 

= AIR FLOW DIRECTED THROUGH RADIATOR 
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7650 

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 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATMODE 

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 lnterelectrode Capacitances:e 
Grid No.: to plate  0.11 max. µµf 
Grid No.1 to cathode & heater   29 
Plate to to cathode & heater 0  011 max. µµf 
Grid No.1 to grid No  2   37 Pea 
Grid No.2 to plate  5.3 met-
Grid No.2 to cathode & heater   1.1 max. µµf 

Mechanical: 

Operating Position  Any 
Overall Length  2.34" t 0.06" 
Greatest Diameter ( SeeDiuensionnl Outline) . .   2.D6" t 0.03" 
Weight ( Approx  )  3/4 lb 
Radiator  Integral part of tube 
Terminal Connections ( See Dimensional Outline): 

GI-Grid-No.1- H,K -Heater- & 
Terminal Cathode-
Contact Terminal 
Surface Contact 

G2 -Grid-No.2- Surface 
Terminal • P- Plate-
Contact 2 Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Air Flow: 

Air flow may be removed simultaneously with all voltages. 

Through radiator—Adequate air flow to limit the plate-

core temperature to 250 0 C snould be delivered by a 
blower through the radiator (hiring the application of 

plate, grid-No.2, and grid-No.I voltages. Typical values 

Indicates a change. 
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of air flow directed through the radiator to maintain the 
plate core ( See Dtmenstonat 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 

(watts) 

Air Flow 

(cubic ft/mini 

Static Pressure 

(inches of water) 

100 2 0.04 

300 4 0.14 

600 II 0.66 
700 16 0.96 

To grid-No.2, grid-No.1, cathode, and heater terminals--

A sufficient quantity of air should be directed at the 
heater terminal and allowed to flow past each of these 

terminals so that no terminal temperature exceeds the 
specified maximum value of 250° C. An air flow of 2.5 

cfm is usually adequate. Forced-air cooling of heater 
and cathode terminals is usually required during stand-by 

(heater only) operation. 

Plate-Core Temperature  250 max. °C 
Terminal Temperature ( Plate, Grid No.2, 

Grid No.1, Cathode, and Heater)   250 max. °C 

AF POWER AMPLIFIER & MODULATOR 

Maximum CCSe Ratings, Absolute-Maximum Values: 

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.1 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 2 tubes 

DC Plate Voltage  2700 3000 volts 
DC Grid-No.2 Voltage'   450 450 volts 
DC Grid-No.1 Voltage 

from fixed-bias source  -40 -40 volts 
Peak AF Grid-No.1-to-Grid-No.1 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 ( Apprcx  )  1400 1600 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
With fixed bias   15000 max. ohms 
With cathode bias   Not recommended 

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



7650 

LINEAR RF POWER AMPLIFIER 

• Single-Sideband Suppressed-Carrier Service 

Maximum CCS Ratings, Absolute-Maximum Values: 

Up to 1215 Mc 

DC PLATE VOLIAGE  2500 mar. volts 
DC GRID-No.2 VOLTAGE  1200 ma). volts 
MAX.-SIGNAL DC PLATE CURRENT  500 man. ma II, MAX.-SIGNAL CC GRID-No.1 CURRENT  100 max. ma 
MAX.-SIGNAL PLATE INPUT   1250 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   25 may. watts 
PLATE DISSIPATION   600 mas. watts 

Typical CCS " Single-Tose" f Operation: 

In grid-drive circuit at 30 Mc 

411,CC Plate Voltage  
DC Grid-No.2 Voltagec   2250 2500 volts 450 450 volts 
DC Grid-No.1 Voltagec   37 37 volts 
Zero-Signal DC Plate Current  160 160 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
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.1 Currents   0.05 0.05 ma 
Output-Circuit Efficiency ( Approx.) . . . 90 90 % 
Max.-Signal Driver Power OutputS ( Apprc.x.). 1 1 watt 
Max.-Signal Jseful Power Output ( Appro.) . 580.1 680.1 watts 

Typical CCS Operation with "Two-Tone Modulation" 

In gr:d-drtve circuit at 30 Mc 

DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltagec   450 450 volts 
DC Grid-No.1 Voltage`   -37 -37 volts 
Zero-Signal OC Plate Current  160 150 ma 

em Effective RF Load Resistance  2500 2700 ohms 
Plate Current at peak of envelope. . 450 500 ma 

11111,Zerage DC Plate Current  315 350 ma 
DC Grid-No.2 Current at peakofenvelope 3 4 ma 
Average DC Grid-No.2 Current  1.8 2.5 ma 
Average DC Grid-No.1 Current 0  005 0.35 ma 
Peak-Envelope Driver Power ) Approx.). 
Output-Circuit Efficiency ( Approx.)   Ille istortion Products Level :1 

Th;rd Order   
Fifth Order   

Useful Power Output ( Approx.): 
Average   290 340 watts 
Peak Envelope   580i 6,30.1 watts 

1 1 watt 
90 90 

-31 -31 db 
-36 -36 db 

Maximum Circuit Values: 

111>rid-No.1-Circuit Resistance under any condition: For fixed-bias operation  15000 max. ohms 
For cathode-bias operation  Not recoornended 

.8- inaicata a change. 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amaximum modulation factor ois 

Maximum CCS e Rating., Absolute-Maximum % tots: 

up to 1225 Mc 

CC 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 e 
DC GRID-No.1 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 n circuit at goo Mc 

DC Plate Voltage  1800 2000 volts 111) 
DC Grid-No.2 Voltage"   400 400 volts 
DC Grid-No.1 Voltage'   -45 -35 volts 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  6 8 ma 
DC Grid-No.1 Current ( Approx  l   15 12 ma 
Output-Circuit Efficiency ( Approx.) 80 80 % 
Driver Power Output ( Approx.) q   35 35 watts 
Useful Power Output ( Approx.)   500 600i watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   15000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy' 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum GCS` Ratings, Absolute-Maximum Values: 

up to 1215 Mc 

DC PLATE VOLTAGE  25DO 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.1 CURRENT  100 max. ma 
PLATE INPUT   1250 max. watt 
GRID-No.2 INPUT   25 max. well 
PLATE DISSIPATION   700 max. watts 

Typical CCS Operation: 

In cathode-drive" circuit at goo Mc 

DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltage'   400 400 voltâll, 
DC Grid-No.1 Voltage  -45 -35 volt 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  7 8 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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DC Grid-No.1 Current ( Approx  1  10 12 ma 
Output-Circuit Efficiency ( Approx.) 80 80 % 
Driver Power Output (Approx. 30 35 watts 
Useful Power Output ( Approx.)   650i 800J watts 

In cathode-drIve m cIrcu:t at 1215 Mc 

DC Plate Voltage  2500 volts 
DC Grid-No.2 Voltage'   400 volts 
DC Grid-No.1 Voltage  -50 volts 
DC Plate Current  500 ma 
DC Grid-No.2 Current  6 ma 
DC Grid-No.1 Current ( Approx  )   10 ma 
Output-Circuit Efficiency ( Approx.)   70 % 
Driver Power Output ( App rox. 80 watts 
Useful Power Output ( Approx.)   375.1 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  15000 max. ohms 
For cathode-bias operation  Not recommeided 

4 Because the cathode is subjected to considerable back bombardment as 
the frequency is Increased with resultant Increase in temperature, the 
heater voltage should be reduced depending on operating corditions and 
frequency to prevent overheating the cathode and resultant short life. 

measured with special shield adapter. 

e Continuous Commercial Service. 

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

e Preferably obtained from a fixed supply. 

.Single-Sone operation eeeee s to that class of amplifier service in 
which the grid-No.1 input consists of a m000frequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed- carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

0 This value represents the approximate grid-No.1 current obtained due 
to initial electron velocities and contdct-potential effects when 
grid No.1 Is driven to zero volts at ma<imum signal. 

Driver power output represents circuit osses and is actual power 

e
measured at the input to grid-No.1 circuit used. The tube driving power is zero watts. 

This value of useful power is measured in load of output circuit. 

'Two-Tone-modulation operation refers to that class of amplifier 
service in which the input consists of two monofrequency rf signals 
having equal peak amplitude. 

1 with maximum signal output used as a reference. and without the use of 
feedback to enhance linearity. 

a Cathode is at dc ground potential. 

n Obtained preferably from a separate source modulated along with the 
1111, plate supply. 

Obtained from grid-No.1 resistor or from a combination o* grid-No.1 
resistor with either fixed supply or cathode resistor. 

▪ Driver power output includes circuit losses and feed- through power. 
It is the actual power measured at input to drive circuit. 

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

1111, Obtained preferably from a fixed supply or from the plate supply 
voltage with a voltage divider. 
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-. CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 7.4 8.3 amp 1110 

Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 - 0.11 Mod 
Grid No.1 to cathode & heater 2 26 32 mea 
Plate to cathode & heater . . 2 - 0.011 mea 
Grid No.1 to grid No  2   2 34 41 mea 4110 
Grid No.2 to plate  2 4.3 6.3 mea 
Grid No.2 to cathode & heater .   2 - 1.1 µgf 

Reverse Grid-No.1 Current   1,3 — -50 ma 
Peak Emission Current   1,4 80 - amp 
Interelectrode Leakage Resistance   5 8 - megohms 
Grid-No.1 Cutoff Voltage  1,6 - -87 volts 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 
400 volts, and dc grid-Mo.1 voltage adjusted to give a dc plate 
current of 240 ma. 

Note 4: For conditions with 6.3 volts on heater; grid No.1. grid No.2 
and plate tied together; and pulse-voltage source of 850 peak 
volts connected between plate and cathode. Pulse duration is 
2 microseconds, pulse- repetition frequency is 60 pps, and duty 
factor is 0.00012. Read peak emission current after t minute. 

Note 5: Under conditions with tube at 20 ° to 80 ° C for at least 30 
minutes without any voltages applied 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 
negase, will be 8 megohms. 

Note 6: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 
400 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 5 ma. 

• 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, bell, 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA 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 determineg, 

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 Machine and 

are subjected to three blows in each position. At the end 

of this test, tubes will not show permanent or temporary 

shorts or open circuits. 

500-9, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determinegl, 

the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different 

indicates a change. 
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positions in a High- Impact Shock Machine and are subjected 

to five blows in each position. At the end of this test 

tubes will not show permanent or temporary shorts or open 

C ircuits. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable- frequency 

vibration. With heater voltage of 6.3 volts ac or dc, d: 

plate supply voltage of 300 volts, dc grid-No.2 voltage 

adjusted to give dc plate current of 10 ma., and plate load 

resistor of 2000 ohms, the tube is vibrated along each of 

tnree mutually perpendicular axes over an 8-minute cycle 

consisting of: 

a. 5-to- IC, cps with fixed double amplitude of 0.080 inch 

10%. 

b. 10-to- I5 cps at fixed acceleration of 0.41 g ± 10%. 

c. 15-to- I05 cps with fixed double amplitude of 0.035 
inch ± 10%. 

d. I05-to-2000 cps at fixed acceleration of 20 g ± 10%. 

At the end of this test, tubes will not show permanent or 

temporary shorts or open circuits. 

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-No.1, cathode, and heater contact surfaces. 

The maximum- rated plate and grld-No.o voltages of this 
tube are extremely dangerous. Great care should be taken 

during theadjustment of circuits. The tube and itsassociated 

apparatus, especially all 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 

hign-voltage supplies when any gate or door on the protective 

housing is opened, and should prevent the closing of the 
primary circuit until the door is again locked. 

• 

• 
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_ 2.06 - 3.03 -D1A. 
NOTE 1 --P I 

MAX. 

AIR-COOLED 
RADIATOR 
NOTE 

PLATE CORE— 

P,ATE TERMINAL 
CONTACT SURFACE 

NOTE I ,..%,e rt,e ,;1„2,,._.., 

GRID - Na2 TERMINAL  
CONTACT ?UR FACE 

GRN iii-199, TERMINAL 
CONTACT SURFACE — 

NOTE I 

NEATER- CATHODE 
TERMINAL 

CONTACT SURFACE 
NOTE I 

[1] STIPPLED REGION 
NOTE 3 

CERAMIC 

97 . MAX. 

NOTE 

DIA. 
NOTES I & 2 

.99- MIN. DIP. 
..-NOTES 11 2 
129* MIN. DIA. 

.--NOTES I L2 

l.59- 911N. DIA. 
P.—  NOTES I 1.2 

.7S5 -

3.020 -

L•4. 
t.04' 

3-025 2 

L.e.o.'17E.or  T 

HEATER TERMINAL 
CONTACT SURFACE 

NOTE I 

92C14 -1049S 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 

BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No.I 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 
CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH G1 . 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 1/8" WIDE WILL NOT 

ENTER MORE THAN I/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 1SHELD 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 1NTOTHESE 

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. 

RADIO CORPORATION OF AMERICA 
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SKETCH GI 

4980"„ 
2.002 

.850 
±.00I" 

±.001   

.430" .550" 

2.001" 

"  

.2901 
2.001' 

H6 
.220 -.100" 2.001" 
+.001' .070: -- 

LODI 

.b2o-toof 

DIA. 

WI 

2.1et.002" 
DIA. 

H2 

4800±.001' 

H3 

4M0':je 

DIA. 
H4 

4320tA01" 

4020 ±.04e 

92CM-10496 

SURFACE A- A' 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, THROUGH H6 AND THE 

AXIS OF POST P ARE COINCIDENT WITHIN 0.001". 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

1.936.'1.001" I 
DIA. 

1.746' t 
DIA. 

1.550”t.001» A 
DIA. 

L9482.001 
DIA. 

1.141et .001' 
DIA. 

• 

SEE DETAIL 'A' 

TOLERANCES t.005 '' 
UNLESS OTHERWISE 
SPECIFIED. 

.050" 

DETAIL 

.50(f 14—.565" DIA. 

CAT. NQ 97-360* 

.591' 

  .385-.40d 

L.189-

CAT. Ng 97-380N 

.020'2.010" WIDE x.40/3”DEEP 
b SLOTS EQUALLY SPACED 

Ho- .670'1.001» DIA. 

* CONTACT STRIP 
MADE BY INSTRUMENT 
SPECIALTIES CO., 
LITTLE FALLS, N.J. 

92CM-I0503 
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TYPICAL PLATE CHARACTERISTICS 
Ef = 6.3 VOLTS 18 

GRID-N-2 VOLTS= 400 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
E f 6.3 VOLTS 

GRID- N2.2 VOLTS=300 

Ic2=GRID-N22 MA. 

1Cl = GRID- Net MA. 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

[E.F. = 6.3 VOLTS GRID -N2 2 VOLTS = 400 
ICI = GRID-WI MA. 
IC2 =GRID N2.2 MA 

o 
N 

GRID —N2 I VOLTS 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 27-KW PEAK-PULSE POWER INPUT UPTO 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. j.imf 
Grid No.1 to cathode 3, heater   29 mmf 
Plate to cathode 3, heater   0.01 max. of 
Grid No.1 to grid No  2   36 mmf 
Grid No.2 to plate 6  5 ,uµf 
Grid No.2 to cathode 3« heater 0  8 max. pmf 

Mechanical: 

Operating Position  Any 
Overall Length  2.34" ± 
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.1- H,K - Heater-
Terminal p Cathode-
Contact Terminal 
Surface Contact 

G2-Grid-No.2- Surface 
Terminal P- Plate-
Contact Terminal 
Surface 4 Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Air Flow: 

Air flow may be removed simultaneously with al voltages. 

Through rachator--Adequate air flow to limit the plate—core 
temperature to 2500 c should be delivered by a blower 

through the radiator during the application of neater, 
plate, grid—No.2, and grid—No.I voltages. Typical values 

of air flow directed through the radiator to maintain the 

2 

HPc 

RADIO CORPORATION OF AMERICA 
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plate core ( See Dimensional Outline) at 250° C with an 

incoming air temperatureof250 C and with no restrictions 

at the plate-contact flange are: 

Plate Dissipation Air Flow Static Pressure 

(watts) ( cubic ft/min) ( inches of water) 

100 2 0.04 

300 4 0.14 

600 II 0.66 

To Grid-No., Grid-No.1, Cathode, and Neater Terminals--

A sufficient quantity of air should be directed at the 

heater terminal and allowed 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 

cfmis usually adequate. Forced-air cooling of heater and 

cathode terminals is usually required during standby 

(heater only) operation. 

Plate-Core Temperature  250 max. °C 
Terminal Temperature ( Plate, Grid No.2, 
Grid No.1, Cathode, and Heater)   250 max. °C 

GRID-PULSED RF AMPLIFIER 
and 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For maximum "on" time c of to microseconds 

Up to 1215 Mc 

.DC PLATE VOLTAGE  5000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 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.1 INPUT ( Average)   10 max. watts 
PLATE DISSIPATION ( Average)   600 max. watts 

Typical Operation: 

In grid-pulsed cathode-drtve d circuit with rectangular-

wave pulse at 1215 Mc and with duty factor ° of 0.01 

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 

o f pulse ) Approx.) i   5.2 6.3 kw 
Useful Power Output at peak 

of pulse ( Approx  )   15 9 209 kw 

...indicates a change. 
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In grid—and— screen—pulsed cathode—drive d circuit with rec— 
tangular—wave pulses at 1215 Mc with duty factor s of 0.01 

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.1 Current 0  017 0.017 amp 
Output-Circuit Efficiency ( Approx.) 80 80 % 
Driver Power Output at peak 

of pulse ( Approx.) f   2.4 2.9 kw 
Useful Power Output at peak 

of pulse ( Approx  )   119 15g kw 

PLATE-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum US° Ratings, Absolute—Maximum Values: 

For maximum "on" ttme c of ro microsecond , 
Up to 1215 Mc 

PEAK POSITIVE-PULSE PLATE VOLTAGE. . . • 8000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE. • 1200 max. volts 
DC GRID-No.1 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.1 INPUT ( Average)  10 max. watts 
PLATE DISSIPATION ( Average)  600 max. watts 

Typical Operation: 
In cathode—drive d circuit with rectangular—wave 
pulses at 1215 Mc and with duty factor° of 0.01 

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 8 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.1 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.). 1.8 2.2 4.5 5.3 kw 
Useful Power Output at 

peak of pulse ( Approx.). 22 9 28e 30g 392 kw 

4 Measured with special shield adapter. 

b Continuous Commercial Service. 

C 'On tise  is .do'c'%7Cituffngh:ellem2%egerfsltev:11. ShAnierWen 
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dc plate current during the pulse may be permissible at Shorter «on. 
times, and a decrease is usually required at longer 'la's .' times. 

Pulse duration 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 peak value isdefined as the maximum value of a smooth 
curve through the average of the fluctuations over the top portion of 
the pulse. 

d Cathode is at dc ground potential. 

I, Duty factor is defined as the ratio of .on time to total elapsed time 
in any 1000—microsecond interval. 

f Driver power output includes circuit losses and feed— through power. 
It is actual power measured at input to tube drive circuit. It will 
vary with frequency of operation and driver circuitry. 

O This value of useful power is measured in load of output circuit. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

.. 9 83 Heater Current  1 6 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.13 Meif 
Grid No.1 to cathode & heater . • 2 26 32 puf 
Plate to cathode & heater . . . • 2 - 0.01 puf 
Grid No.1 to grid No  2   2 35 42 µµf 
Grid No.2 to plate  2 5.5 7.5 mmf 
Grid No.2 to cathode & heater . 2 0.8 Muf 

Reverse Grid-No.1 Current 1  3 - -50 µa 
Peak Emission Voltage 1  4 850 volts 
Interelectrode Leakage Resistance 5 8 - megohms 

.»-Grid-No.1 Cutoff Voltage 1  6 - -170 volts 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 2500 volts, dc grid—No.2 voltage of 
400 volts, and dc grid—No.1 voltage adjusted to give a dc plate 
current of 240 ma. 

Note 4: For conditions with 6.3 volts on heater; grid No.1, grid No.2, 
and plate tied together; and pulse— voltage source connected be— 
tween plate and cathode. Pulse duration is 2 microseconds, 
pulse— repetition frequency is60 pps, 000 duty factor is 0.00012. 
The voltage—pulse amplitude is adjusted until a peak cathode 
currentof80 amperes is Obtained. After 1 minute at this value, 
the voltage—pulse amplitude will not exceed 850 volts ( peak). 

Note 5: Under conditions with tube at 20 0 to 30 0 C for at least 30 
minutes without any voltages applied 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, will be 8 megohms. 

Note 6: With dc plate voltage of 2500 volts, dc grid—No.2 voltage of 
400 volts, and a dc grid—No.1 voltage adjusted to give a dc 
plate current of 5 ma. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, N. J., on request. 

-.Indicates a change. 
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50-g, II-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

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 Machineand 

are subjected to three blows in each position. At the end 

of this test, tubes will not show permanent or temporary 

shorts or ooen circuits. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability 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 ineach position. At the end of this test, tubes 

will not show permanent or tempora-y shorts or open circuits. 

5-to-2000 cps Vibration Test: 

This test is performed on sample ots of tubes to determine 

the ability of the tube to withstand variable- frequency 

vibration. With heater voltage pf 6.3 volts ac or dc, dc 

plate supply voltage of 300 volts, dc grid-No.2 vol rage adjusted«. 

to give dc plate current of 10 ma., endplate load resistor of 

2000 ohms. The tube is vibrated along each of three mutually 

perpendicular axes over an 8-minurte cycle consisting of: 

a. 5-to- 10 cps with fixed douhle amplitude of 0.08 inch 

t 10%. 

b. 10- to- I5 cps at fixed acceleration of 9.4l g t 10%. 

c. 15 - to-I05 cps with fixed double amplitude cf 0.036 

inch t 10%. 

d. 105-to-2000 cps at fixed acceleration of 23 g t 10%. 

At the end of this test, tubes will not show pe-manent or 

temporary shorts or open circuits. 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 765 is shown in 

the accompanying drawing along with a layout of tse associated 

contacts. Flexible connectors are required for the plate, 

grid-No.2, grid-No.1, cathode, etc heater contact surfaces. 

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 associ-

ated apparatus, especially all parts which may be at high 

potential above ground, should be housed in a protective 

enclosure. The protective housing should be cesigned 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 supplies when any gate or door on the 

protective housing is opened, and should prevent the closing 

of the primary circuit until the dpor is again lloci:ed. 

-.Indicates 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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11101  

TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 

PLATE VOLTS 

92CM-10501R1 
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Beam Power Tube 
CERAMIC-METAL SEALS 52.5-WATTS CM INPUT 
"ONE-PIECE" ELECTRODE DESIGN 27-WATTSCW OUTPUT AT 40 Mc 
CONDUCTION COOLED I5-WATTS CWOUTPUT AT 1200 Mc 
COAXIAL-ELECTRODE STRUCTURE 3.2-WATTSCW OUTPUT AT 3000 Mc 

UNIPOTENTIAL CATNOOE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC) a  12.6 t 10% voltt 
Current at 12.6 volts  0.5 mflp 
Minimum heating time   40 sec 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 250, grid-No.2 volts 
= 250, and plate ma. - 35  30 

Direct lnterelectrode Capacitances:b 
Grid No.1 to plate   0.025 max. pmf 
Grid No.1 to cathode ei heater  9.5 µµf 
Plate to cathode & heater  0.004 max. meif 
Grid No. to grid No.2   17 fflf 
Grid No.2 to plate   2.2 Me 
Grid No.2 to cathode & heater 0  18 max. mmf 

Mechanical: 

Operating Position  Ary 
Maximum Overall Length   1.195" 
Greatest Diameter ( See Dimensional Out/1ne)   0.740" 
Weight ( Approx.)   0.5 oz 
Terminal Connections ( See Dimensionai Outline): 

GI-Grid-No.1-
Terminal 
Contact 
Surface 

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: 

Terminal Temperature (Plate, grid No.2, 
grid No.1, cathode, and heater)   25C max. °C 

Cooling, Conduction: 
The plate terminal must be thermally coupled tc a constant-
temperature device ( heat sink--solid orliquidl to limit the 
plate terminal to the specified maximum value of 250° C. The 
grid-Nc.2, grid-No.1, cathode, and heater terminals may also 
require coupl;ng to the heat sink to limit their respective 
terminal temperature to the specified maximum value of 250c C. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CeSc Ratings, Absolute-Maximum Values: 

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  70 max. ma 
DC GRID-No.1 CURRENT  15 max. ma 
PLATE INPUT 52  5 max. watts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   d 

Typical CCS Operation in Cathode-Drive Circuit: 

Shown Graphically in the following three 

Charts oaCS- 10 945. - 10 944. and - 10 94 0 

HEATER VOLTS- I2.6 
  DC PLATE VOLTS=650 

DC GRID-No.2 VOLTS.225 
DC PLATE MILLIAMPERES 65 
DRIVER POWER OUTPUT WATTS-0.05 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Comer condtttons per tube for use 
eelth a maxtmum modutatton factor ois 

Maximum CCSc Ratings, Absolute—Max:must Values: 

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.1 CURRENT  15 max. ma Aft 
PLATE INPUT   45 max. watts 
GRID-No.2 INPUT   2 max. watts 911. 
PLATE DISSIPATION   

Typical CCS Operation in Cathode-Drive Circuit: 

Shown Crabletcally : re the followtne Chart gaCS-109,13 

11111111111a   HEATER  VOLTS=I2.6 
DC PLATE VOLTS=650 
DC GRO-No.2 VOLTS=225 
DC PLATE MLLAMPERES=50 

  DRIVER POWER OUTPUT WATTS=I 
15:  

@MUM', MMM e 
.711131".`  

:NINO  

et, 
MMM 

a. 

.1111111a.  
BMW meriemb.  e 
»mu mummac-

te-

O 1000 2000 
FREOUENCY---Mc 

3000 

92C5—I0943 

AF POWER AMPLIFIER & MODULATOR 
and 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum CCSc Ratings, Absolute-Martmum Values: 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts e 
MAX.-SIGNAL DC PLATE CURRENT°   70 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT °   15 max. ma 
MAX.-SIGNAL PLATE INPUT °  52.5 max. watts 

• 
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MAX.-SIGNAL GRID-No.2 INPUT °  2 max. watts 
PLATE DISSIPATION °  d 

RF POWER AMPLIFIER -- Class B Telephony 

Maximum Mc Ratings, Absolute-Max:mum Values: 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC PLATE CURRENT  35 max. ma 
DC GRID-No.1 CURRENT  8 max. ma 
PLATE INPUT 52  5 max. watts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   d 

Maximum Circuit Values: 

Grid-40.1-Circuit Resistance 
under any condition   30000 max.f ohms 

a Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant Short life. 

Measured witb special shield adapter. 

Cortinuous Commercial Service. 

d Maximum plate essipation is a function o' the maximum ptate input, 
efficiency of the class of service, and the effectiveness of the 
cooling sysTem. See Cooling, Conduction under General Data, and also 
Cooling Considerations. 

C averaged over any audio- frequency cycle of sine-wave form for Al Power 
Amplifier & Modulator Service. 

f If this value is insufficient to provide adequate bias, the eaditiona1 
required bias must be supplied by a cathode resistor or fixed supply. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 0.44 054 amp 
Direct Interelectrode Capacitances: 

e
Grid No.1 to plate  2 - 0.025 Ali 

Grid No.1 to cathode & heater 2 8.5 10.3 µµf 
Plate to cathode & heater . . 2 - 0.00-4 me 
Grid No.1 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 µO. 

Grid-No.1 Voltage 1  3 -1 -10 volts 
Grid-No.1 Cutoff Voltage 1  4 - -25 volts 

eGrid-No.2 Current 1  3 -3 2 ffe 

Positive Grid-No.1 Voltage 1  5 0 14 volts 
Transconductance 1  6 7500 - µmhos 

Note 1: With 12.6 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3; With dc plate voltage of 750 volts, dc grid-No.2 voltage of 250 le volts, and dc grid-No.1 voltage adjusted to give a dc plaie 
current of 35 ma. 

Note 4: With dc plate voltage of 750 volts, dc grid-No.2 voltage of 
25C volts, and dc grid-No.1 voltage adjusted to give a dc pla:e 
cuàrent of 1 ma. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.1. 
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Note 5: with dc plate voltage of 300 volts. dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage of - 100 volts. Rectangular 
pulses, pulse duration of 4500 to 5000 microseconds and pulse-
repetition frequency of 10 to 12 pps. The positive- pulse grid-
No.1 voltage is adjusted to give a plate current of 300 ma. at 
leading edge of pulse. 

Note 6: With dc plate voltage of 300 volts, dc grid-No.2 voltage of 150 
volts, dc grid-No.1 voltage adjusted to give a dc plate current 
of 35 ma. 

• 

COOLING CONSIDERATIONS 

The conduction-cooling system consists, in general, of a • 
constant-temperature device ( heat sink) and suitable heat-

flaw path ( coupling) between the heat sink and tube. Careful 

consideration should be given to the design of a heat- flow 

path through a coupling device having high thermal conductivity. 

Thermal conductivity g may be calculated from the equation: 

K= 
A (.72-1.11 

where: 

= thermal conductivity of the material 

= power transfer in watts 

A 

Ti,T2 = 

= length of heat path in inches through coupling material 

to produce temperature gradient 

g Thermal conductivity is defined as the time rate of transfer of heat 
Dy conduction, through unit thickness, across unit area for unit dif-
ference of temperature. It is measured in watts per square inch for 
a thickness of one inch and a difference of temperature of 10 C. 

area measured at right angles to the direction of the 

flow of heat in square inches 

temperature in degreesCentigrade of planes or surfaces 

under consideration 

For a given system Equation ( l) must be integrated to 

consider changes in area ( A) dependent on the coupling 

configurationandchangesinthermal conductivity ( K) dependent 

on various coupling materials and interfaces/ Equation Ill 

may now be reduced to the following: 

wp 
-   (2)11, 

where: 

Ks = thermal conductance of the system 

Wp = maximum permissible plate dissipation in watts 

72 = temperature in degrees Centigrade at tube terminal 

T1 = temperature in degrees Centigrade of heat sink • 

RADIO CORPORATION OF AMERICA 
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• 

• 
EXHAUST-TIP COVER 

(MAKE NO CONNECTION) 

PLATE TERMINAL 
CONTACT SURFACE 

(NOTE 2) 

.728" MIN. DIA. 

GRID-Ne2 TERMINAL 
CONTACT SURFACE 

(NOTE I) 

GRID-NNI TERMINAL 
CONTACT SURFACE e (NOTE I) 

Jor MAX. 
HEATER- CATHODE 

TERMINAL   
CONTACT SURFACE 

(NOTE I) 

HEATER TERMINAL 
CONTACT SURFACE 

.150" MIN. 
DIA. -

.490' 
.005" 
DIA. 
NOTE 
2 

.318" 
MIN. DIA. 

MIN. DIA. 

.073' 

  STIPPLED REGION NOTE 3 

1159 CERAMIC 

.250' MIN. 

F .686" NOTE 3 ±. 015" 

U65" 
±.030' 

4 .110" MIN. I  

I JOOrt.012' t .835: .225" 
±.012-.e5" 

t;7 '3"MIN. ( NOTE I ) 
 CENTERING PIN 

t I 

92CM-10939RI 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE GRID-No.2 
TERMINAL, GRID-No.I TERMINAL, HEATER-CATHODE TERMINAL, 

AND CENTERING PIN CLEAN, SMOOTH, AND FREE OF BURRS, THE 

TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH 0 1. 

NOTE 2: WPTH 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 Gy AND 

NOT EXTEND ABOYE GAUGE. THE TUBE WILL ROTATE 360° 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 
Berge Tube Division Harrison, N.J. 
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SKETCH GI 

.002" MAX. 
CLEARANCE 

• 

• 

3700 ., .. 0005" 

-.0000" • 
2730 0'1%0005" 

-.0000" 

_ 17,0 ,1%0005" 

-.0000" 

-.0260" +'00"5'. 
-.0000" 

92CM-10948 e 

• 

• 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

• 

• 

f. 

.eeert.00s• .075' DIA. ig 182• CSK— 

.125' MAX.-  

i i 4 ."" f 2(e0r!"1" 1.025. 

452" 
If, 2..005* 1 Ir--

.503"  
tow .5ea's.00e 

i DIA. 
4 

.375'±.005" :11 
DIA. 

.160"2.005" 
INA. 

NOTE I 

I.— NOTE 2 

N4 97- 380A 
(NOTE 3) 

,-(NOTE 4) 

14 497-223AX 
(NOTE 3) 

--,035"1.005" 

(NOTE 6) 

.oso'',250" 

t 

(NOTE 5) 

L200" ±. 005" 
DIA. 

FILAMENT CONNECTOR 

92CM-1110933 

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. 

ROTE 3: MADE BY INSTRUMENTS SPECIALTIES COMPANY, LITTLE 

FALLS, NEW JERSEY. 

NOTE 4: SEAT TUBE SUCHTHATGRID-No.2 TERMINAL EDGE MAKES 

A POSITIVE STOP ON SHOULDER. 

NOTE 6: SPRING ; S 0.600 INCH IN LENGTH AND 30 TURN?. 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 
Becton Tune Division Harrison. N. J. 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS42.6 
GRID-NŒ2 VOLTS•150 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS•12.6   MIR 
GR1D-No.2 VOLTS•225   
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
HEATER VOLTS • I2.6 
GRID-No.2 VOLTS.150 
Ic l GRID-No.I MA 
TC2.GRID-No.2 MA. 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
HEATER VOLTS.I2.6 
GRID-No.2 VOLTS- 225 
Ic GRID-No.IMA. 

Ic 2 -GRID-No.2 MA. 

GRID-No.I VOLTS 

92CM-I0958 
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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 2 Plate- Pulsed Amp/titer at Frequencies up to 
300 MHz for Long Range Search Radar, Pulsed Transmission 
in Communicattons Serutce, andPart i.7Ie Accelerator Servtce. 

ELECTRICAL 

Filamentary Cathode Multistrand Thoriated Tungstenm--
Current 
Typical operatinj value   6600 a A 
Maximum value   7000 a A 
Maximum val..te for start ing even mornentar i 1 y   2000 A 
Minimum time to reach operating current . .   30 
Minimuritimeat normal operating current 
before plate voltage is supplied   60 

Voltage ( DC':b 
Typica' range value for prescribed 
opera:ing current  3.1 to 4.2 V 

Maximum va:ue under any condition   4.65 V 
Direct lnterelectrode Capacitances 

Grid to plate  150 PF 
Grid to cathode  1600 pF 
Plate to cathode   less than 1.0 pF 

MECHANICAL 

Operating Position   Tube axis vertical, either end up 
Overall Length   17.00 max in 
Maximum Diameter   24.00 max in 
Terminal Connectioes   See Dimenstcna Outli,e 
Weight 

Uncrated   190 lb 
Crated   355 lb 

THERMAC ,a 

Ceramic-Bushing Temperature  150 max °C 
Metal-Surface Temperature  150 max °C 
Minimum Storage Temperature  -65 min °C 
Water Flow 

TYP. 
Flo, 

Absolute 
Min. 
Flow 
g:m 

Pressure 
D:fferential 

for Typ. 
FloaC 
Pst 

To plate, total flow for two 
parallel : nput and output 
coolant courses.: 
For plate di ss pat ion up to 
50 kW (Average)   35 5 

For Ilote di ssi pat ion of 
150 kW ( Average)  100 90 30 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N 1 c-Cin 
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Water Flow ( cont'd) 

For platedissipationof 
300 kW ( Average)   160 150 

To uppergrid coolant course.   3 2 
To lower grid coolant course.   3 2 
To grid-cathodecoolant course 35 30 
Resistivity ofwater at 25° C: 

Plate and grid water   
Grid-cathode water  

Water temperature from any outlet . . . . 70 max 
External gas pressured  65 max 
Gauge pressure at an Inl,td   90 max 

TERMINAL DIAGRAM ( Bottom View) 

GUORF - Upper RF Grid Output 
Terminal 

GLIRF - Lower RF Grid Input 
Terminal 

GLORF - Lower RF Grid Output GLORF 
Terminal 

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

Fl - Filament Terminal ( Inner) KLRF 
FO - Filament Terminal ( Outer) 

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

GUIRF - Upper RF Grid Input Terminal 

PLATE-PULSED AMPLIFIER--Class Bq 

Pressure 
Absolute Differential 

Typ. Min. for Typ. 
Flow Flow FlowC 
g/m en psi 

1 min 
5 min 

PLRF PURF 

FO FI 

45 
25 max 
25 max 
30 max 

Mn-cm 
MD-cm 

OC 
psig 
psig 

GUORF 

GUIRF 

KURF 

For frequencies up to 300 MHz, and a maximum "ON" timee 
of 2200 microseconds in any 34000- microsecond interval 

Absolute-Maximum Ratings 

Peak Positive-Pulse Plate Voltage f   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 Voltage 34 kV 

Peak Cathode-to-Grid Voltagei  100 V 
Peak Plate Current   265 A 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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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 frequencte.. up to 300 MHz and a maximum "ON" tt.ee of 25 

microseronds in any 2500-micro,econd interval 

Peak Positive-Pulse Plate Voltage 65 kV 
Peak Negative Grid Voltage   500 V 
Peak Plate Current   325 A 
Peak Cathode Currentg  500 A 
DC Plate Current   3.25 A 
DC Cathode Currentg  5.5 A 
Plate Input ( Average)  212 kW 
Plate Dissipation (Average)  .50 kW 

Typical Operation 

In a cathode-drtve circuit, with rActargular-waveshape pulses, 
at 250 MHz with duty factor of 0.006, and pulse 

of 25 mtrroseconds 

Peak Positive-Pulse Plate- to-Grid Voltagef . . 60 34 kV 
Peak Cathode- to-Grid Voltagei  300 100 V 
Peak Plate Current   280 260 A 
Peak Cathooe 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 

Vin Mar 

Input Strap-Resonant Frequency   90 040 MHz 
Output Strap-Resonant Frequency  240 280 MHz 

a The specified maximum filament current is & maximum rating vibiri should 
not be exceeded, even momentarily, during operation of the tube. The 
life of the tube can be conserved by operating the filament at the lowest 
current which will enable the tube to provide the desired power output. 
Because the filament when operated near the R.XIMUM value usually provide 
emission in excess of any requirements within the tube ratings, th.' 
filament , urrent should he reduced to a salue that will give adequate 
but not excessave emission for any partic,lar application. &Kid regu-
lation ofthe filament current is. in general. economically Advantageous 
from the , tewpnint of the tube life. 

b Measured Isetween NCI' and KILMF ( See Tatting! Diagram). 

C Measured directly across cooled element for the indicated typical flow. 
d 

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

° "CA" time is defined as the sum of the duration of a:1 individual pulses 
which occur during the indicated interval. Pulse duration isiefined as 
the time internal between the two points on, he pulse at which tFe instan-
taneous value is 50% of the peak power sa lie. The Peak naive àedrfinrd 
as themaximum value of a smooth curve throu.th the an eeeee of the fluctua-
tions over the top portion of the pulse. 

The magnitude of any spike on the plate valtage pulse should no exceed 
its peak value by mere than 10%. and the duration of any spike when 
measured at the peak- value level should tint exceed 5% of the pulse du-
ration as defined in n o te ( el . The peak v a i ue is defined as the max i surm 
value of a smooth '- urne through the ayerapeofthe floc..., on: over the 

portion oi the pulse.  

C) RADIO CORPORATION OF AMERICA Elec Ironic Components and Devices Harrison. N..1 
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h 
Duty factor is the product of the pulse duration and repetition rate. 

j Preferably obtained from a cathode bias resistor. 

The driver st•geisrequi red to supply tube lo••es, rf circuit lo•ses, and 
rf power added to the plate circuit. The driver stage should be de-
signed to provide an excess of power above the indicated value to take 
care of rrrrr tions in line voltage, in components, in initial tube charac-
teristics, and in tube characteristics during life. 

The followine footnotes apply to theRCA fransxitting Tube Operating 
Considerations ¡wren at the front of this section. 

e See Electrical Considerations - Filament or Hester. 

n See Cooling Considerations - Forced -Air Cooling. 

P See Cooling Considerations - Liquid Cooling. 

cl See Classe, of Service. 

g Peak or  ge cathode current is the total of the peak or average plate 
current and the peak or rrrrr ge rectified grid current. ( Pulses are not 
coincident, hence they cannot be added arithmetically/. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL 
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES, 

ICE-279A AVAILABLE FROM: 

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

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N.J. 
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SIMPLIFIED DIMENSIONAL OUTLINE 

UPPER RF ONN • n 
INPUT TERMINALS 
CONTACT AREAS _ 

UPPER RF CATHODE ----- \,e---LIFTING PLATE 
TERMINAL 

LOWER RF GRID INPUT LOWER RF CATHODE TERMIMAL 
TERMINAL CONTACT . FILAMENT TERMINAL (INNER) 

AREAS FILAMENT TERMINAL (OUTER) 

UPPER hiciuHr NG 
SURFACE 

UPPER RF GRID OUTPUT 
TERMINAL CONTACT 

AREA 

UPPER RF HLATE 
TERMINALS 

24.000 
MAX. DIA. 

LOWER RE PLATE 
TERMINALS 

LOWER RF GRID OUTPUT 
TERMINAL CONTACT 

AREA 

LOWER WOUNTMO 
SURFACE 

92CL-10923ARI 

DIMENSIONS IN INCHES 

A detailed Dimenaional Outline and associa ,ed Gauge Driminge are given 
in the Technical Bulletin available upon v.- quest. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Beam Power Tube 

CERAMIC-METAL SEALS CO4,XIAL-ELECTROCE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL CONDUCTION CYLINDER 
CONDUCTION COOLED ISO-WATTS CW INPUT UP TO 1215Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CA1NODE 

For Use at Frequencies up to 2000 
Mc under Severe Shock and Vibration 

GENERAL DAT4 

Electrical: 

Heater, for Matrix-Type, Oxide-Coated, 
Unipotential Cathoe: 
Voltage ( AC or DC)   6.3 ± 10% volts 
Current at heater volts = 6  3   3.2 amp. 
Minimum heating time   60 nec 

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:* 
Grid No.1 to plate   0.065 max. 'de 
Grid No.1 to cathode & heater  14 elo+f 
Plate to cathode & heater  0.019 max. getf 
Grid No.1 to grid No.2   19 Awf 
Grid No.2 to plate   4.5 Mgf 
Grid No.2 to cathode & heater  1.3 max. me 

Mechanical: 

Operating Position  Any 
Overall Length   1.885" + 0.70-0.80" 
Greatest Diameter ( See Dinenstona/ Outitne)   1.119" 
Weight ( Approx.)   2 oz 
Socket: 

For frequencies up to about 400 Mc   
For use at higher frequencies. . See Mounting Arrangement 

Terminal Connections ( See Dimensional Oun:ne): 

GI-Grid-No.1-
Terminal 
Contact 
Surface 

G2 -Grid-No.2-
Terminal 
Contact 
Surface 

H - Heater-
Terminal 
Contact 
Serf ace 

H,K - Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

Thermal: 

Conduction-Cylinder Temperature  250 max. °C 
Seal Temperature ( Plate, grid No.2, 

grid No.1, cathode, and heater)  250 max. °C 
.-Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Cooling, Conduction: 
The conduction cylinder must be thermally coupled to a con-

stant-temperature device (heat sink--solid or liquid) to 

limit theconduction cylinder to the specified maximum value 

of 2500 C. The plate, grid-No.2, grid-No. I, cathode, and 

heater terminals may also require coupling to the heat sink 

to limit their respective seal temperature to the specified 

maximum value of 251)0 C. 

AF POWER AMPLIFIER & MODULATOR -- Class AO 

Maximum CCS4 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 PLATE INPUT.  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT* 4  5 max. watts 
PLATE DISSIPATION.  

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage*   300 300 volts 
DC Grid-No.1 Voltage from 

fixed-bias source   -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage*  30 30 volts 

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 watts 
Max.-Signal Power Output ( Approx.).   50 80 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition:* 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended 

AF POWER AMPLIFIER & MODULATOR -- Class AB29 

Maximum CCS4 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.1 CURRENT.   30 max. ma 
MAX.-SIGNAL PLATE INPUT.  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT. 4  5 max. watts 
PLATE DISSIPATION.  

• 

• 

• 

• 

• 

• 
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Typical CCS Push-Pull Operation: 

Values are for 2 tuées illv, Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage'   300 300 volts 
DC Grid-No.1 Voltage from 

fixed-bias source   -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage   46 46 volts 

e
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.-Signal DC Grid-No.1 Current. .   15 15 ma 
Effective Load Resistance 

(Plate to plate)   2450 3960 ohms 
Max.-Signal Driving Power ( Approx.)t  0.3 0.3 watt 

e Max.-Signal Power Output ( Approx.).   85 140 watts 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum CCS 4 Ratings, Absolute-Max:mum Values: 

Up to 1215 Mc 

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.1 CURRENT. . .   30 max. ma 
MAX.-SIGNAL PLATE INPUT   180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   4.5 max. watts 
PLATE DISSIPATION   • 

Typical CCS Class AB' " Single-Tone" Operation:t 

Up to 6o Mc 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage'   300 300 volts 

e DC Grid-No.1 Voltage  -15 -15 volts 
Zero-Signal DC Plate Current  40 40 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
Effective RF Load Resistance  2165 3500 ohms 
Max.-Signal DC Plate Current  100 100 ma 
Max.-Signal DC Grid-No.2 Current  10 10 ma 
Max.-Signal DC Grid-No.1 Current  0 0 ma 

•Max.-Signal Peak RF Grid-No.1 Voltage . 15 15 volts 
Max.-Signal Driving Power ( Approx.) . . 0 0 watts 
Max.-Signal Power Output ( Approx  )   25 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  30000 max. ohms 

111, For cathode-bias operation  Not recommended 

RADIO CORPORATION OF AMERICA 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier condttions per tube for use 
witha max:mum modulatton factorof: 

Maximum CCS 4 Ratings, Absolute-Maximum Values: 

tip to 1215 Mc 

DC PLATE VOLTAGE  800 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 

DC GRID-No.1 CURRENT  30 max. ma ma e DC PLATE CURRENT  150 max. 

PLATE INPUT   120 max. watts 
GRID-No.2 INPUT   3 max. watts 
PLATE DISSIPATION   4 

Typical CCS Operation: 

• 

AtgooMc 

DC Plate Voltage  400 700 volts. 
DC Grid-No.2 Voltage*   200 250 volts 
DC Grid-No.1 Voltageo   -20 -50 volts 
DC Plate Current  100 130 ma 
DC Grid-No.2 Current  5 10 ma 
DC Grid-No.1 Current  5 10 ma 
Driver Power Output ( Approx.)0. 2 3 watts 
Useful Power Output ( Approx.) . 16 45 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under 
any condition   300000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyàà 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSé Ratings, Absolute-Maximum Values: 

up to 1215 Mc 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  180 max. ma 
DC GRID-No.1 CURRENT  30 max. ma 
PLATE INPUT   180 max. watts 
GRID-No.2 INPUT   4.5 max. watts 
PLATE DISSIPATION   4 

Typical CCS Operation: 

At 400 Mc At 1215 Mc 

DC Plate Voltage  400 900 900 volts 
DC Grid-No.2 Voltage". 200 300 300 volts 
DC Grid-No.1 Voltage**. -35 -30 -22 volts ie 
DC P'ate Current  150 170 170 ma 
DC Grid-No.2 Current  5 1 1 ma 
DC Grid-No.1 Current  3 10 4 ma 

• 

• 
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Driver Power Output ( Approx.) 0 . . 3 3 5 watts 
Useful Power Output ( Approx.) . . 23 80 40 watts • Maximum Circuit Values: 
Grid-No.1-Circuit Resistance under 

any condition   3000& max. ohms 

• 

• 

• 

• 

Because the catnode is subjected to considerable back bombardment as 
the frequency is increased with resultant increaseintempe -ature, the 
heater voltage should be reduced depending on operating connitions and 
frequency to prevent overheating the cathode and resultant ..hort life. 

• Measured with special shield adapter. 

* For socket to te used with the 7842, consult manufacturers such as 
J-V-11 Microwave Company, 9300 west 47th Street, Brookfield, Illinois; 
E.F. Johnson Company, Waseca, Minnesota; Collins Radio Company, 855 
35th Street North, Cedar Rapids, Iowa; and Jettron Products. Route 10, 
Hanover, New Jersey. 

• Subscript 1 indicates that grid-No.1 current does not flow during any 
part of the input cycle. 

Continuous Commercial Service. 

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

é Maximum plate dissipation is a function of the maximum plate input, 
efficiency of the class of service, and the effectiveness of the 
cooling system. See Cooling, Conduction under General Data, and also 
Cooling Considerations. 

• Preferably obtained from a fixed supply. 

ed The driver stage should be capable of supplying the No.1 grids of the 
Class AB1 Stage with the specified driving voltage at low distortion. 

The resistance introduced into the grid-No.1 circuit by the input 
coupling should be held to a low value. In no case shoule it exceed 
the specified maximum value. Transformer- or impedance-coupling 
devices are recommended. 

• Subscript 2 indicates that grid-No.1 current flows during some part 
of the input cycle. 

Driver stage snould be capable of supplying the specified driving 
power at low distortion to the No.1 grids of the 082 stage. To 
minimize distortion, the effective resistance per grid-No.1 circuit 
of the AB2 stage should be held at a low value. For this purpose, 
the use of transformer coupling is recommended. 

'Single-Tone operation refers to that class of amplifier service io 
which the grid-No.1 input consists ofamonofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency pf constant 
amplitude is applied to the input of the system. 

§ Obtained preferably from a separate source modulated along with the 
plate supply. 

O Obtained from grid-No.1 resistor or from a combination co grid-No.1 
resistor with either fixed supply or cathode resistor. 

The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above 
the indicated values to take care of variations in lire voltage, 
components, initial tube characteristics, and tube characteristics 
during life. 

If this value is insufficient to provide adequate bias, the additional 
AA  required bias must be supplied by a cathode resistor or fixed supply. 

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

41.00 Obtained preferably from a fixed supply, or from the pbate supply 
voltage with a voltage divider. 

** Obtained from fixed supply, by grid-No.1 resistor, by cathoee resistor, 
or by combination methods. 

o 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

.... 1. Heater Current  1 2.90 3.55 amp e 
2. Direct interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.065 mgf 
Grid No.1 to cathode 

6 heater  2 11.8 15.2 me 
Plate to cathode 

& heater  2 - 0.019 fflf • Grid No.1 to grid No  2   2 17.3 21.9 me 
Grid No.2 to plate  2 4 5.1 pgf 

Grid No.2 to cathode 
3, heater  2 - 1.3 pf 

......3. Grid-No.1 Voltage   1,3 -6 -18 volts 
4. Reverse Grid-No.1 Current 1,3 - -20 µa 
5. Grid-No.2 Current   1.3 -8 2 ma II, 
6. Peak Emission Voltage   1,4 - 400 volts 
7. interelectrode Leakage 

Resistance  5 1 - megohm 
8. Useful Power Output   6 80 - watts 

Note 1: with 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: with dc voltage of 1000 volts, dc grid-No.2 voltage of 300 
volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Mote 4. For conditions with 6.3 voltsonheater; grid No.1. grid N0.2. 
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 amplitude isadjusted until a peak 
cathode current of 10 amperes is obtained. After 1 minute at 
this value, the voltage-pulse amplitude will not exceed 400 
volts ( peak). 

Note 5: under conditions with tube at 20° to 30° C for at least 30 
minutes without 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 megohm, will be 1 megohm. 

Note 6: In a single-tube, grid-driven, coaxial-cavity, class-C- adOli -
fier circuit at 400 Mc and for conditions with 5.7 volts ac 
or dc on heater, dc plate voltage of 1000 volts, dc grid-No.2 
voltage of 300 volts, grid-No.1 resistor adjustable between 
1000 and 10,000 ohms, dc plate current of 180 ma. maximum, dc 
grid-No.1 current of 20 ma. maximum, and driver power output 
Of 3 watts. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA 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 ability of the tube to withstand the specified long-

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
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duration impact acceleration. Tubes are held rigid ' n six 

different positions in a medium- Impact Shock Machine aid are Oil subjected to three blows in each position. At the end of 
this test, tubes are required to meet the limits for items 1, 

3, 4, 7, and 8 under Characteristics Range Values for Equip-

ment Design. 

500-D, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 110 the ability of the tube to withstand the specified impact 
acceleration. Tubes areheld rigid infour different positions 

in aNigh-Impact Shock Machine and are subjected to five blows 

in each position. At theend of this test, tubes are required 

to meet the limits for items I, 3, 4, 7, and 8 under Charac-

teristics Range Values for Equipment Design. 

5-to-2000 cps Vibration Test: e This test is performed on sample lots of tubes to determine 
the ability of the tube to withstand variable- frequency vi-

bration. With heater voltage of 6.3 volts ac or dc, dc plate 

supply voltage of 300volts, dc grid-No.2 voltage of 250 volts, 
grid-No.I voltage adjusted togive dc plate current of 10 ma., 

and plate load resistor of 2000 ohms. The tube is vibrated 

along each of three mutually perpendicular axes over an 8-

minute sweep consisting of: 

a. 5-to- 10 cps with fixed double amplitude of 0.080 inch 

t 10%. 

b. 10-to- 15 cps at fixed acceleration of 0.41 g t . 0%. 

c. 15-to- 15 cps with fixed double amplitude of 0.036 inch 

t 10%. 

d. 75-to-2000 cps at fixed acceleration of 10 g t 10%. 

During the above vibration tests, tubes will not show an rms 

output voltage in excess of 15 volts across the plate load 

resistor in the 5-to-2000 cycle range. At the erd of this 
test, tubes are required to meet the limits for items I, 3, 

4, 7, and 8 under Characteristics Range Values for Equipment 

Design. 

COOLING CONSIDERATIONS 

The conduction-cooling system cor,sists, in general, of a 

constant-temperature device ( heat sink) and suitable heat-

flow path ( coupling) between the heat sink and tube. Careful 

consideration should be given to the design of a heat- flow 
path through a coupling device having low electrical conduc-

tivity and high thermal conductivity. 

The maximum plate dissipation may be calculated from the 

equation: 

W KA (T2 Til 
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where: 

W = maximum plate dissipation in watts 

K = thermal conductivity.. of the coupl ing material 

A = area measured at right angles to the direction of 

the flow of heat in square inches 

T2,7 1 = temperature in degrees Cent igrade of planes or 

surfaces under consideration 

L = length of heat path in inches through coupling e 
material to produce temperature gradient 

*Thermal conductivity is defined as the time rate of transfer of heat 
by conduction, through unit thickness, across unit area for unit dif-
ference of temperature. It is measured in watts per square inch for 
a thickness of one inch and a difference of temperature of Io C. 

• 

• 
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.900« t.00s` r-- NOTE 2 

CONDUCTION 
CYLINDER 

PLATE 

PLATE 
TERMINAL 
CONTACT 
SURFACE 
NOTE I 

GRID-N22 
TERMINAL NOTE 3 
CONTACT .955%.m.i. 
SURFACE 
NOTE I .060« MIN. 

CHO 
MIN. 

4 lib -.028 .103%4 

1 e f/  
025« ORM-N111,/ .9.e 
2.025' TERMINAL "'I.', 

CONTACT 
SURFACE 
NOTE I 

Ell STIPPLED REGION 
NOTE 3 

CERAMIC 

Lees' 
+.070" 

1.7480' 

290'MAX. CONTACT SURFACE 

HEATER-CATHODE 
I MIN. TERMINAL 

NOTE3 NOTE. 
NOTE I 

HEATER TERMINAL 
CONTACT SURFACE 

NOTE I 

92C14- 9218134 

NOTE I: WITH THE CYLINDRICAL SURFACES OFTHE PLATE TERNI -

'AL, GRID-No.2 TERMINAL, GRID- No. I TERMINAL, NEATER-

CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 
SKETCH G,. THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 

A 0.010 .-THICKNESS GAUGE 1/8. WIDE WILL NOT ENTER BETWEEN 

THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF H. 
THE GAUGE IS PROVIDED WITH A SLOT TOPERMIT MAKING MEASURE-

MENT OF SEATING OF HEATER-CATHODE TERMINAL ON BOTTOM OF 

HOLE H. 

NOTE 2: WITH THE TUBE SEATED IN GAUGE AND WITH THE CON-

DUCTION CYLINDER CLEAN, SMOOTH, AND FREE OF BURRS, THE 

GAUGE RING WILL SLIP OVER CONDUCTION CYLINDER AS SHOWN 
IN SKETCH G1 . 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

RADIO CORPORATION OF AMERICA 
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SKETCH GI 

t..Ó11. 

002" MAX. CLEARANCE 
GAUGE RING 

Ho 
1.315" 

GAUGE RING 
0.0. 

GAUGE RING 
ID. 

.952"teM" 

HI 
leet.00r 

IDIESe'f.004" 

H3 
ybsime 

H4 
318 2.001 

239"±.001" 
Hs 

.070*±Xler 920e10905 

THE AXES OF THE CYLINDRICAL HOLES HI THROUGH H, AND THE 

AXIS OF POST P ARE COINCIDENT WITHIN 0.001". 

THE AXES OF THE GAUGE-RING INSIDE DIAMETER AND GAUGE-RING 

OUTSIDE DIAMETER ARE COINCIDENT WITHIN 0.001". 

RADIO CORPORATION OF AMERICA e 
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SUGGESTED MOUNTING ARRANGEMENT 

LAYOUTOFASSOCIATED CONTACTS 

• 

Lase: .oze 
DIA. 

u55-1.001. 
DIA. 

.40.5.3 001 
DIA 

SEE DETAICK--

.060-tDOI« 

.230-i.005 
f  .104. 

0.005. 

.125-t.001'-.1 

DETAIL 

1 

.obrit.00r—.1 

NOTES 
216 

NOTES 
316 

ES 

.390; 
NOTES 190" i•Ce-' 
516 i.005-

.290«t.00I" 
DIA. 

92CM-t0137.5 

NOTE I: F A CLAMP IS USED, IT MUST BE ADJUSTABLE IN A 

PLANE NORMAL TO THE MAJOR TUBE AXIS TO COMPENSATE FOR 

VARIATIONS I N CONCENTR IC I TY BETWEEN THE CONDUCTION 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 F I NGER STOCK No.97-380. 

NOTE 4: CONTACT RING No.97-254 OR F I NGER STOCK No. 97-380. 

NOTE 5: CONTACT RING No.97-255 OR F I NGER 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 SPECIFIED CONTACT RING. BO1H TYPES 

ARE MADE BY INSTRUMENTS SPECIALTIES COMPANY, LITTLE FALLS, 

NEW JERSEY. 

RADIO CORPORATION OF AMERICA 
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TYPICAL PLATE CHARACTERISTICS 
E = 6.3 VOLTS 
GRID-Na 2 VOLTS -200 
. ;   

 , 
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PLATE MILLIAMPERES 

8 

8 

o 

92C M-9228R2 

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



S110A 31Vld 

0001 008 _____ 0?.?_  00t, 



 Ii  I l il  a 
 441 Ii  • 1  gt  e I. 

 1111 
I 11 11H 

 Ls  1111 
I  1  III 

 [Ill  VI 
1  1  a 

 1111Z 
III. 

I Il sr.. 
  11/11 
1r  HIM 

N 
'VW (eDI)Z5N-OILIO 1:10 (IDI)15N-01t10 

o 



C•1 

co 
T
Y
P
I
C
A
L
 C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 

UR 

• 

u 

mil 
ion 
It'. 

VIM 

1 

u 

BBB , AIIPABI name,  

rz., BB :i;p!f%geilumerim  a  
% p u 

 il  
ceeleesemest.._.orwram 

 il  B 1-111: B   

 pw=im B ig  
.  - 

:51 
o 
O 

•vvr (FDI) z8N-01):10 LIO (' 01)18N- 011:1D 

• • • • • 

O 
O 
o 

o 
o 

0 

I-. 
-J 

O 

0 a-

8 
N 

;
:
=
E
f
L
i
l
 





7842 

TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

• 

• 

• 

• 

• 

Ef = 6.3 VOLTS 
GRID-N2 2 VOLTS- 300 
Ici.GRID-N2 1 MA. 
Ic2=GRID-N 2 2 MA 

MMMMM anaalallaaaaalallaZaa MMMMM an MMMMM 
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mmmmm nummemm 
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TYPICAL PERFORMANCE CHARACTERISTICS 

In Class C Telegraphy or Class C FM 
Telephony Amplifier Service 

Ef = ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITIONS OF HEATER IN UHF SERVICE 

PL ATE VOLTS = 900 
GRID - N 2 2 VOLTS = 300 
PLATE AMPERES = 0.170 

OVERALL EFFICIENCY = USEFUL POWER OUTPUT IN LOAD 
DIVIDED BY DC PLATE INPUT 

POWER GAIN r USEFUL POWER OUTPUT IN LOAD 
DIVIDED BY DRIVER POWER OUT PUT 

- 

200 400 600 800 1000 
FREQUENCY—ME 

1200 1400 

92CM- 9221 

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



7843 

Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL- ELECTRODE STRUCTURE 
UNIPOTENTIAL CATHODE INTEGRAL CONDUCTION CYLINDER 
CONDUCTION COOLING 180 WATTS CWINPUT UP TO 1215 Mc 

For Use at Frequencies up to 2000 Mc 

The 7843 tsthe same asthe 7844 except forthe following Items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC) .   26.5 t 10% volts 
Carrent at heater volts - 26  5   0.52 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 be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

frote His. Max. 

Heater Current  1 0.45 0.57 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.065 µµf 

Grid No.: to cathode & heater. • • 2 11.8 15.2 µµf 
Plate to cathode & heater . . • • 2 - 0.015 µµf 
Grid No.: to grid No  2   2 15.9 18.9 µµf.. 
Grid No.2 to plate  2 4 5 puf 

Grid No.2 to cathode & heater. 2 - 0.4 mia 
Grid-No.1 Voltage 1  3 -6.5 -15 volts 
Grid-No.1 Cutoff Voltage 1  4 - -30 volts 
Grid-No.1 Current 1  5 10 - ma 
Reverse Grid-No.1 Current 1  3 - -20 µa 
Grid-No.2 Current 1  3 -8 +2 ma 
Peak Emission Voltage 1  6 - 400 volts 
Interelectrode Leakage Resistance . 7 1 - 
Useful Power Output   8 80 - mgaC 

Note 1: With 26.5 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 1000 sots, dc grid-No.2 voltage of 
301 volts, and dc grld-No.1 voltage adjusted to glue a dc plate 
current of 115 ma. 

Note 4: With dc plate voltage of 1000 vo'ts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage adjusted to give e dc plate 
current of 1 ma. 

Note 5: tip tf;I: le and grid-No.2 floating and dc grid-No.1 voltage of 

Note 6: 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 microseconds, pulse-repetition 
frequency is 60 pos, and duty factor is 0.00012. The voltage-
pulse amplitude is adjusted until a peak cathode current of 10 
amperes isobtained. After 1 minute at this valve, the voltage-
pulse amplitude will not exceed 400 volts ( peak). 

Note 7: Under conditions with tube at 20 ° to 30 0 C for at least 10 
minutes without any voltages applied to the tube. The minimum 
resistance between any two adjacent electrodes as measured with 
a 200-volt Megger-type ohmmeter hiving an internal impedance of 
1 megohm, will be 1 megohm. 

-a- indicates a change. 
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Note 8: in a single-tube, grid-driven, coaxial-cavity class-C-amplifier 
circuit at 400 Mc and for conditions with 24 volts ac or dc on 
heater. dc plate voltage of 100 volts. dc grid-No.2 voltage of 
300 volts, grid-No.1 resistor adjustable between 1000 and 
10.000 ohms. dc plate current of 180 ma. maximum, dc grid-Not 
current of 20 ma. maximum, and driver power output of 3 watts. 
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Beam Power Tube 
CERAMIC-METAL SEALS 
UNIPOTENTIAL CATHODE 
CONDUCTION COOLED 

COAXIAL- ELECTRODE STRUCTURE 
INTEGRAL CONDUCTION CYLINDER 

180 WATTS CW INPUT UP TO 1215 Mc 

For Use  at Frequencies up to 2000 Mc 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DCIA   6.3 t i0 volts 
Current at heater volts = 6.3   2.1 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: . 
Grid No.1 to plate 0  065 max. mmf 
Grid No.1 to cathode & heater   14 miLf 
Plate to cathode & heater 0  015 max. mod 
G- id No.1 to grid No  2   17 
Grid No.2 to plate  4.4 mid 
G-id No.2 to cathode & heater   0.4 max. mod 

Mechanical: 

Operating Position ............. . . . . . . . Any 
Overall Length  1  885" + 0.070" - 0.080" 
Greatest Diameter ( See Dtmenstonal Outline) 1  119" 
Weight ( Approx  )  2 oz 
Socket: 

For frequencies up to about 400 Mc  * 
For use at higher frequencies . . :See MountIng Arrangement 

Terminal Connections ( See DImensiono/ Outttne): 

GI -Grid-No.1-
Terminal 
Contact 
Surface 

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: 

Conduction-Cylinder Temperature   260 max. °C 
Seal Temperature ( Plate, Grid No.2, 
Grid No.1, Cathode, and Heater) 2'.0 max. °C le Cooling, Conduction: 
The conduction cylinder must be thermally coJpled to a 

constant-temperature device ( heat sink--solid or liquid) 

to limit the conduction cylinder to the specified maximum 

-.Indicates a change. 
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value of 250 C. The plate, gr,d-No.,, grid-No.,, cathode, 

and heater terminals may also require coupling to the heat 

sink to limit their respective seal temperature to the fig 
specified maximum value of 250° C. 

AF POWER AMPLIFIER di MODULATOR -- Class AO 

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 PLATE INPUT.  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT.  7 max. watts 
PLATE DISSIPATION.  4 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage.   300 300 volts 
DC Grid-No.1 Voltage fromfixed-bias solece  -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage' .   30 30 volts 
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 ( Plateto platel 4330 7000 ohms 
Max.-Signal Driving Power ( Approx.) . 0 0 watts 
Max.-Signal Power Output ( Approx  )   50 80 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: . 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended 

AF POWER AMPLIFIER & MODULATOR -- Class ABe 

Maximum CCS i 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.1 CURRENT4   30 max. ma 
MAX.-SIGNAL PLATE INPUT4  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT.  7 max. watts 
PLATE DISSIPATION.  4 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage.   300 300 volts 
DC Grid-No.1 Voltage framfixed-bias source  -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 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 

RADIO CORPORATION OF AMERICA 
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7844 

Max.-Signal DC Grid-No.2 Current  25 25 ma 
Max.-Signal DC Grid-No.1 Current  15 15 ma le Effective LoadResistance ( Plateto plate) .   2450 3960 ohms 
Max.-Signal Driving Power ( Approx.1t. . .   0.3 0.3 watt 
Max.-Signal Power Output ( Aporox  )   85 14C, watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum CCSi Ratings, Absolute-Maximum values: 

up to 1215 Mc 

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.1 CURRENT  30 max. ma 
MAX.-SIGNAL PLATE INPUT   180 max. watts 
MAX.-SIGNAL GR'D-No.2 INPUT   7 max. watts 
PLATE DISSIPATION   4 

Typical CCS Class AB' "Single-Tone" Operation: 

UP to 6o Mc 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage.   300 300 volts 
DC Grid-No.1 Voltage  -15 -15 volts 
Zero-Signal DC Plate Current  40 40 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
Effective RF Load Resistance  2165 3500 ohms 
Max.-Signal DC Plate Current  100 100 ma 
Max.-Signal DC Grid-No.2 Current  10 10 ma 
Max.-Signal DC Grid-No.1 Current  0 0 ma 
Max.-Signal Peak RF Grid-No.1 Voltage • 15 15 volts 
Max.-Signal Driving Power ( Approx.) • • 0 0 watts 
Max.-Signal Power Output ( Approx  1   25 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

CarrIer concizttons per cube for use 
wsthamex:mum modulatIon factor ofi 

Maximum CCS4 Ratings, Absolute-Maximum Values: 

UP to 1215 Mc 

DC PLATE VOLTAGE  800 max. volts 
DC GRID-Nc.2 VOLTAGE  300 max. volts 
CC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  150 max. ma 
DC GRID-No.1 CURRENT  30 max. ma 
PLATE INPUT   120 max. watts 
GRID-No.2 INPUT   4.6max. watts 
PLATE DISSIPATION   

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Typical CCS Operation: 

At goo Mc 

DC Plate Voltage  400 700 volts 11110 
DC Grid-No.2 Voltage*   200 250 volts 
DC Grid-No.1 Voltage°   -20 -50 volts 
DC Plate Current  100 130 ma 
DC Grid-No.2 Current  5 10 ma 
DC Grid-No.1 Current  5 10 ma 
Driver Power Output ( Approx.)°  2 3 watts 
Useful Power Output ( Approx.)   16 45 watts II, 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under 
any condition   300009 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy" 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSè Ratings, Absolute-Max:mum Values: 

Up to 1215 Mc 
DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  180 max. ma 
DC GRID-No.1 CURRENT  30 max. ma 
PLATE INPUT   180 max. watts 
GRID-No.2 INPUT   7 max. watts 
PLATE DISSIPATION   4 

Typical CCS Operation: 

At goo Mc At 1215 Mc 

DC Plate Voltage  400 900 900 volts 
DC Grid-No.2 Voltage"  200 300 300 volts 
DC Grid-No.1 Voltage**  -35 -30 -22 volts 
DC Plate Current  150 170 170 ma 
DC Grid-No.2 Current  5 1 1 ma 
DC Grid-No.1 Current  3 10 4 ma 
Driver Power Output ( Approx.)C.   3 3 5 watts 
Useful Power Output ( Approx./ .   23 80 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under 
any condition   300009 max. ohms 

Because the cathode is subjected to confiderable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

Measured with special shield adapter. 

For socket to be used with the 7844, consult manufacturers such as 
J—V—M Microwave Company. 9300 Nest 47th Street, Brookfield, Illinois; 
E.F. Johnson Company. Waseca, Minnesota; and Collins Radio Company. 
855 35th Street North, Cedar Rapids, Iowa; and Jettron Products. Route 
10, Hanover. New Jersey. 

Subscript 1 indicates that grid—No.1 current does not flow during any 
part of the input cycle. 

• 
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4 Averaged over any audio—frequency cycle of sine—wave form. 

Continuous Commercial Service. 

4 Maximum plate dissipation is a function of the maximum pinte input, 
efficiency of the class of service, and the effectiveness of the 
cooling system. See Cooling, Conduction under General Data, and 
also Cooling Considerations. 

: Preferably obtained from a fixed supply. 

TC11:sr iABeirsU:gewi ultIleb:peMt: ghs.erv io'llareea'rlOwectlloge 

The resistance introduced into the grid—No.1 circuit by the input 
coupling should be held to a low value. In no case shoultit exceed 
the specified maximum value. Transformer— or impedance—coupling 
devices are recommended. 

• Subscript 2 indicates that grid—No.1 current flows during some part 
4 of the input cycle. 

I Driver stage should be capable of supplying the specified driving 
power at low distortion to the No.1 grids of the AO2 stage. To 
minimize distortion, the effective resistance per grid—Na.1 circuit 
of the AO 2 stage should be held at e low value. For this purpose, 

. the use of transformer coupling is recommended. 

4 ' Single—Tone operation refers to that class of amplifier service in 
which thegrid—no.1 input consists of a monofrequency rf sienal having 
constant amplitude. This signal is produced in a single—si deban  
suppressed—carrier system when a single audio frequency of constant 

e amplitude is applied to the input of the system. 

w Obtained preferably from a separate source modulated along with. the 
plate supply. 

O Obtained from grid—No.1 resistor or from a combination o' grid—No.1 
resistor with either fixed supply or cathode resistor. 

V 
If this value is insufficient to provide adequate bias. theadditionaT 
required bias must be supplied by a cathode resistor or fixed supply. 

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

ee Obtained preferably from a fixed supply, or from the plate supply 
voltage with a voltage divider. 

** Obtained from fixed supply, by grid—No.1 resistor, by cathoce resistor. 
or by combinat on methods. 

O The driver stage is required to supply tube losses and rf—circuit 
losses. It should be designed to provide en excess of tower above 
the indicated values to take care of variations in line voltage, 
components, initial tube characteristics. and tube characteristics 
during life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

• Note N:n. Na. 

Heater Current  1 1.84 2.26 amo 
Di rect I nterelect rode Capacitances: 

Grid No.1 to plate  2 - 0.065 mice' 
Grid No.1 to cathode & heater. 2 11.8 15.2 jAuf 
Plate to cathode & heater   2 - 0.015 iii.ef 
Grid No.1 togrid No.2   2 15.9 18.9 1.9.‘f.- II> Grid No.2 to plate  2 4 5 Pia 
Grid No.2 tocathode & heater . 2 0.4 pf 

Grid-No.1 Voltage 1  3 -6 -15 volts.-
Grid-No.1 Cutoff Voltage  ',4 - -30 volts 
Grid-No.1 Current   ,5 10 - rra 

Reverse Grid-No.1 Current 1  3 - -20 Pa 
Grid-No.2 Current 1  3 -8 +2 ma 

e Peak Emission Voltage 1  6 - 400 vol ts 
Interelectrode LeakageResistance. . 7 1 - megol-m 
Useful Power Output   8 80 - watts 

...Indicates a change. 
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Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 1000 volts, dc grid—No.2 voltage of 
300 volts, and dc grid—No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Note 4: With dc plate voltage of 1000 volts, dc grid—No.2 voltage of 
250 volts, and dc grid—No.1 voltage adjusted to give a dc plate 
current of 1 ma. 

Note 5: 3;tr viott(re and grid—No.2 floating and dc grid—No.1 voltage of 
.4  

Note 6: 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 microseconds, 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 obtained. After 1 minute at this value,the voltage— 
pulse amplitude will not exceed 400 volts ( peak). 

Note 7: Under conditions with tube at 20 ° to 30 ° C for at least 30 
minutes without 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 megohm, will be 1 megohm. 

Note 8: In a single—tube, grid—driven, coaxial—cavity class—C—anplifier 
circuit at 400 Mc and for conditions with 5.7 volts ac or dc 
on heater, dc plate voltage of 100 volts, dc grid—No.2 voltage 
of 300 volts, grid—No.1 resistor adjustable between 1000 and 
10,000 ohms, dc plate current of 180 ma. maximum, dc grid—Uo.1 
current of 20 ma. maximum, and driver power output of 3 watts. 

COOLING CONSIDERATIONS 

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. Careful 

consideration should be given to the design of a heat- flow 

path through a coupling device having low electrical conduc-

tivity and high thermal conductivity. 

The maximum plate dissipation may be calculated from the 

equat ion: 

W - KA 
1T 2 - Ti l 

where: 

W = maximum plate dissipation in watts 

K = thermal conductivity 0  of the coupling material 

A = area measured at right angles to the direction of 

the flow of heat in square inches 

= temperature in degrees Centigrade of planes or 

surfaces under consideration 

L = length of heat path in inches through coupling 11110 

material to produce temperature gradient 

## 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. It is measured in watts per square inch 
for a thickness of one inch and a difference of temperature of 10 C. 

• 

• 
 -ea 
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.90e±.005" r-- NOTE 2 — 1 

CONDUCTION 
CYLINDER 

PLATE 

PLATE 
TERMINAL 
CONTACT 
SURFACE 
NOTE 

GR1D-INAL No2 NOTE 
TERm 
CONTACT .985"miN. 
SuRFACE 
NOTE I .06CrmIN.-ç 

.090 
4 MIN. 

1 
.780' 
MIN. 

+.24" 2 
176 0 -.026' .100j 

.025" GR.D-Nol .054-
3.025" TERMINAL MIN. 

CONTACT 
SURFACE 
NOTE I 

D  STIPPLED REGION 
NOTE 3 

CERAMIC 

Leas' 
+070: 
-.080 

.165« 
o MIN. MIN 

u.ott-" was' 
e04e 

A20 Meje--f 
Now miN.600» 

.3-ts• 
• 095" ±035' 
Il NON. 

L.260MAX. 
NUN. 

NOTE 3 
NOTE 1 

HEATER TERMINAL 
CONTACT SURFACE 

NOTE I 

HEATER-CATHODE 
TERMINAL 

CONTACT SURFACE 
NOTE I 

92CH-9218114 

NOTE I: WITH THECYLINDRICAL SURFACES OF THE PLATE TERMI-

NAL, GRID-No.2 TERMINAL, GRID-No.I TERMINAL, HEATER-

CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH GI . THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 
A 0.010"-THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BETWEEN 

THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE Of 1.14. 

THE GAUGE 1SPROVIDED WITH ASLOT TO PERMIT MAKING MEASURE-

MENT OF SEATING OF HEATER-CATHODE TERMINAL ON BOTTOM OF 

HOLE 14 1 . 

MOTE 2: WITH THE TUBE SEATED IN GAUGE AND WITH rHE CON-

DUCTION CYLINDER CLEAN, SMOOTH, AND FREE OF BURRS, THE 
GAUGE RING WILL SLIP OVER CONDUCTION CYLINDER AS SHOWN IN 

SKETCH GI . 

NOTE 9: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 
CONTACTS OR CIRCUIT COMPONENTS TG PROTRUDE INTO THESE 

ANNULAR VOLUMES. 
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SKETCH GI 

2.001 

.002 MAX. 

Aar _*:,00002: 

GAUGE RING 

.239/2.001' 

:15 . 
A70 ±.0101 

GAUGE RING 
0.D. 

GAUGE RING 
1.0. 

A52"0.001" 

1.18[ 1 1»4" 

umAxe 

763"t3 001" 

H4 
.51e2.00r 

92CM-10905 

THE AXES OF THE CYLINDRICAL HOLES HI THROUGH H5 AND THE 

AXIS OF POST P ARE COINCIDENT WITHIN 0.001". 

THE AXES OF THE GAUGE—RING INSIDE DIAMETER AND GAUGE—RING 

OUTSIDE DIAMETER ARE COINCIDENT WITHIN 0.001". 

RADIO CORPORATION OF AMERICA 
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SUGGESTED MOUNTING ARRANGEMENT 
LAYOUT OF ASSOCIATED CONTACTS 

A% t 

1.250.t.00d 

1.15Am" 
DIAL 

.9oeteor 
DIA. 

6606.0101=--
DIA. 

SEE DETAICA"--' 

.060«6.001'. 

I--

-Ime±.005-
.3506.001.01A. 

29Cet.-00r 
DIA. 

zmí/A05- ----f 
I .104i.0051 

.125"6.001'-.1 
DIA. 

DETAIL y 92C44-103475 

NOTE I: IF A CLAMP IS USED, IT MUST BE ADJUSTABLE IN A 
PLANE NORMAL TO THE MAJOR TUBE AXIS TO COMPENSATE FOR 

VARIATIONS I N CONCENTR IC I TY BETWEEN THE CONDUCT I ON CYLINDER 

AND THE CONTACT TERMINALS. 

MOTE 2: CONTACT RING No.97-252 OR F I NGER STOCK No.97-380. 

NOTE 9: CONTACT RI NG No.97-253 OR F I NGER STOCK No.97-380. 

NOTE 4: CONTACT RING No . 97-254 OR FINGER STOCK No 97-380. 

NOTE 5: CONTACT RING No.97-255 OR F I NGER STOCK No.97-380. 

NOTE 6: THE SPECIFIED CONTACT RING OF PREFORMED FJNGER 

STOCK AND FINGER STOCK No.97-380 PROVIDE ADEQUATE ELEC-
TRICAL CCNTACT, BUT THE FINGER STOCK No.97-380 IS LESS 

SUSCEPT I B,E TO BREAKAGE THAN THE SPECIFIED CONTACT RING. 

BOTH TYPES ARE MADE BY INSTRUMENTS SPECIALTIES COMPANY, 

LITTLE FALLS, NEW J ERSEY. 
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TYPICAL PLATE CHARACTERISTICS 
Ep=6.3 VOLTS 
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TYPICAL PLATE CHARACTER STICS 
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7844 

TYPICAL PERFORMANCE CHARACTERISTICS 

In Class C Telegraphy or Class C FM 
Telephony Amplifier Service  • 

E.r= ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITIONS OF HEATER IN UHF SERVICE 

PL ATE VOLTS = 900 
GRID - N 2 2 VOLTS = 300 
PLATE AMPERES= 0.170 
OVERALL EFFICIENCY = USEFUL POWER OUTPUT IN LOAD 

DIVIDED BY DC PLATE INPUT 

111> POWER GAIN= USEFUL POWER OUTPUT IN LOAD 
DIVIDED BY DRIVER POWER OUTPUT 
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Beam Power Tube 

CERAMIC-METAL SEALS 
"ONE-PIECE" ELECTRODE DESIGN 
CONDUCTION COOLEC 
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 OUTPUT AT 3000 Mc 

UNI POTENTIAL CATHODE 

The 7870 ls the same as the 7801 except for the follow:ne items: 

Heater, far Uripotential Cathode: 
Voltage ( AC or DCIa  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 be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant snort life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mln. Xax. 

Heater Current  1 0.88 1.1 amp.. 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.025 mmf 
Grid No.1 to cathode di heater .   2 8.5 10.3 µO. 
Plate to cathode di heater 2 - 0.004 pef 
Grid No.1 to grid No  2   2 14 20.6 pef 
Grid No.2 to plate  2 2.1 2.5 pef 
Grid No.2 to cathode di heater .   2 - 3.18 mod 

Grid-No.1 Voltage   1,3 -1 -10 volts 
Grid-No.1 Cutoff Voltage 1  4 - -25 volts 
Grid-No.? Current   1,3 -3 2 na 
Positive Grid-No.1 Voltage 1  5 0 14 volts 
Transconductance 1  6 7500 - pmhos 

Note 1: Witn 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 750 volts. dc grid-No.2 vcatage of 250 
volts, and dc grid-No.1 voltage adjusted to give a dc plate 
curent of 35 ma. 

Note 4: With dc plate voltage of 750 volts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
curent of 1 ma. 

Note 5: With dc plate voltage of 300 volts, dc grid- No.. voltage of 
250 volts, and dc grid-No.1 voltage of - 100 volts. Rectangular 
pulses, pulse duration of 4500 to 5000 microseconds and pulse-
repetition frequency of 10 to 12 pps. The positive- pulse grid-
No.1 voltage is adjusted to give a plate current of 300 ma. at 
leading edge of pulse. 

Note 6: With dc plate voltage of 300 volts, dc grid-No.2 voltage of 150 
vol7s, dc grid-No.1 voltage adjusted to give a dc plate current 
of 35 ma, 

m.lndicates a change. 
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8008 

e HALF-WAVE MERCURY-VAPOR RECTIFIER\ 

• 

• 

The 8008 Is the same as the 872-A except for the followleg 
Items: 

Mechanical: 

Maximum Overall Length   8-3/4" 
Seated Length  7-3/4" t 1/4" 
Weight ( Approx.)   6.8 nz 
Base  Large-Metal-Shell Super-Jumbo 4- in 

with Bayonet (JETEC No.A4-1g) 
Basing Designation for BOTTOM VIEW   2P 

Pin 1- No Connec-
tion 

Pin 2- Filament, 
Cathode 
Shield 

MEDIUM CAP— 
JETEC N2 CI-5 

Tie BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

LARGE- METAL- SHELL 
SUPER- JUMBO 

4- PIN 
BAYONET BASE 
JETEC NC A4-18 

Pin 3- Filament 
Pin 4- No Connec-

tion 
Cap- Anode 

e 34« 

MAX. 

73/4. 

92CM-6299R3 
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8025-A 

U-H-F TRANSMITTING TRIODE 
ine 8o25- A supersedes the Type 8o2,5. 

GENERAL DATA 
Electrical: 

Filament, Thoriated Tungsten:** 
Voltage  6.3  ac or dc volts 
Current 1  92   amp. 

Amplification Factor . . . 13 
Direct Interelectrode Capacitances: 

Grid to Plate  3.0 
Grid to Filament . 2.7 
Plate to ;: ilament 0.4 litÂt 

Mechanical: 

Mounting Position  Vertical Only: Base up or down 
Cooling —Requirements are Indicated underNAxImuN RATINGS for each class 

of service. Natural Cooling means that adequate free circulation of air 
around the tube is necessary. Mien Ported- Air Cooling Is required, an 
air floe from a fan should be directed on the bulb. 

Maximum Overall Length   A-15/16" 
Max.mum Seated Length  4-5/16" 
Greatest Radius  1-1f64"± 1/16" 
Bulb   T-B 
Caps ( Four)  Saddle 
Base 

Basing Designation for BOTTOM VIEW   
Pin 1 - F:lament 
Pin 2- No Con. 
Pin 3- Filament 

Mid-Tap 

G P 

G P 

G CAPS NEARCR BAS( 
P CAPS NEARER OULISI,P 

Skirted Miniature, with Nub 
  Small 4-Pin, Micanol 

3M 
Pin 4- Filament 

G- Grid 
P- Plate 

GRID-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

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

Maximum Ratings, Absolute Values: 
Forcid-Air Natural 
Cooling Cooling 
CCS4 'CAS* 

D-C PLATE VOLTAGE  1000 max. 1000 max. volts 
D-C GRID VOLTAGE   -200 max. -200 max. volts 
D-C PLATE CURRENT  65 max. 65 max. ma. 
PLATE INPUT  60 max. 50 max. watts 
PLATE DISSIPATION  40 max. 3C max. watts 

Typical Operation: 

D-C Plate Voltage  1000 . . . . volts 
D-C Grid Voltage°   1-135 . . . . volts 

D : See next page. L." See end of tabulation  12500 . . . . ohms 

Nov. 15, 1945 RCA VICTOR onnsom 
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8025 -A 

U-H-F TRANSMITTING TRIODE 

(continued from preceding pagel 

Peak R- F Grid Voltage   155 . . . . volts 
Peak A- F Gri8 Voltage   65 . . . . volts 
D-C Plate Current   50 . . . . ma. 
D-C Grid Current .   4 approx. ma. 
Driving Power • 3.5 approx. watts 
Power Output  20 approx. watts 

° Obtained from ri.ed supply or by cathode resistor of value Snow.. 
g At crest of audio- frequency cycle with modulation factor of 1.3. 

PLATE-MODULATED R-F POWER AMPLIFIER- Class C TelephOry 

Carrier conditions Pee tube for use with a lax. nodulation factor-0'1.0 

Maximum Ratings, Absolute Values: 
Forced-Air Natural 
Cooling Cooling 
CCS a !CAS' 

D-C PLATE VOLTAGE   BOO max. BOO max. volts 
D-C GRID VOLTAGE  -200 max. -200 max. volts 
D-C PLATE CURRENT   65 max. 65 max. ma. 
D-C GRID CURRENT  20 max. 20 max. ma. 
PLATE INPUT   50 max. 33 max. watts 
PLATE DISSIPATION   27 max. 20 max. watts 

Typical Operation: 

D-C Plate Voltage   800 . . . . volts 

D-C Grid Voltage I  f -105 . . . ..  volts 
110000 . . . ohms 

Peak R-F Grid Voltage   145 . . . . volts 
D-C Plate Current   40 . . . . ma. 
D-C Grid Current s   10.5 approx. ma. 
Driving Power*   1.4 approx. watts 
Power Output  22 approx. watts 

t Obtained preferably from grid resistorofvalue shown, or combination 
' of grid resistor with either fixed supply or suitably by-passed 

cathode resistor. 

R-F POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

fey-dews conditions per tube without eodulationlg 

Maximum Ratings, Absolute Values: 
Forced-Air Natural 
Cooling Cooling 

CCS• ¡CAS' 

D-C PLATE VOLTAGE   1000 max. 1000 max. volts 
D-C GRID VOLTAGE  -200 max. -200 max. volts 
D-C PLATE CURRENT   80 max. 80 max. ma. 
D-C GRID CURRENT   20 max. 20 max. ma. 
PLATE INPUT   75 max. 50 max. watts 
PLATE DISSIPATION   40 max. 30 max. watts 

e, e , e , s ee end of tabulation. 

Nov. 15, 1945 RCA VICTOR DIVISION 
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8025-A 

U-H-F TRANSMITTING TRIODE 

continued from preceding page) 

Typical Operation: 

D-C Plate Voltage  1000 . . . . volts 
-90 . . . . volts 

D-C Grid Voltage °   6400 . . . . ohms 
1400 . . . . ohms 

Peak R-F Grid Voltage   130 . . . . volts 
D-C Plate Current  50 . . . . ma. 
D-C Grid Current'   14 approx. . ma. 
Driving Power 1.6 approx. . watts 
Power Output   35 approx. . watts 
AR 
The filament Iscenter-tapped and the center lead in brought out to the 
No.S pin. With this design, it is possible to minimize the effect of 
filament lead Inductance by connecting all three filament leads In paral-
lel through r- f by-pass capacitors. The center- lead of this parallel 
connection should not be returned directly to the center- tap of the 
filement-transformer minding orto ground although It may be by-passed 
to either of these points If desired. 

CCS.Cmmtinuoms Commercial Service; ICAS.IntermIttent Commercial end 
Amateur Service. 

e Subject to mide variations Mapillie00 on sheet TIME RATINGS In General 
Section. 

° Obtained from fixed supply, or grid resistor 164001, or by cathode re-
sistor g 1400). wh en the go2A_A is used in the final amplifier or • 
preceding stage of a transmitter designed for break-in operation and 
oscillator keying, • wall amount of fixed bias must be used te main-
tain the plate current at a safe value. With plate voltage of1000 volts 
a fixed bias of at least- 44) volts shou/d be used. 

Modulation essentially negative may beused If the positive peak of the 
radio-frequency envelope does not exceed 115% of thecarrler conditions. 

The 8025-A may be operated with maximum ratings at frequencies 
up to 500 megacycles, but as the frequency is raised, the ef-
ficiency and power output fall off. At 600 megacycles an ef-
ficiency of about 35% can be expected. Since the efficiency al 
600 megacycles is relatively low, the plate of the 8025-A has 
been designed to have an unusually high dissipation rating. 

Data on operating frequencies for the 8025-A are given 
on the sheet TRANS. TIME RATINGS vs FREOUENCY. 

Curves for the 8025-A are the same as those 
for the 8012-A. 

Nov. 15, 1945 RCA VICTOR DIVISION 
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8025-A 

U-H-F TRANSMITTING TRIODE 

4 51; 

020d -6394R I 

Borroto VIEW  

34 MAX. 

G 

.250. 
.010' 
DIA. 

SMALL 
4 - P I N 
BASE 

4 5/1; 

MAX. 

t OF EACH CAP SMALL NOT DEVI ATE MORE THAN 3° 

FROM PLANE NORMAL TO THE PLANE OF PINS NO. I ir 

NO.4 AND PASSING THROUGH CENTER OF BOTTOM OF 

BASE. 

t_ OF BULB SHALL NOT DEVIATE MORE THAN 2° IN 

ANY DIRECTION FROM THE PERPENDICULAR ERECTED 

AT CENTER OF BOTTOM OF BASE. 

Nov. 15, 1945 RCA VICTOR DIVISION DATA 2 
MI110 COMPORATION /1/8/0" IVAIMION. MOW JIM 
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Beam Power Tube 

CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
CONDUCTION COOLED UNIPOTENTIAL CATHODE 

For Use in Low-Voltage Mobile Equip-
ment at Frequencies up to 500 Mc 

GENERAL DATA 

Electrical: 

Heater, for Uripoterstial Cathode: 
Voltage rance ( AC or DC)* 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.1 
for plate volts . 250, grid-No.2 
volts . 200, plate amperes . 1  2   11 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.13 max. muf 
Grid No.1 to cathode  16 mid 
Plate to cathode 0  011 mgf 
Grid No.1 tc grid No  2   22 Mgf 
Grid No.2 to plate  6.5 x.if 
Grid No.2 to cathode  3.2 Mgf 
Cathode to heater   3.4 mgf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2.26" 
Seated Length 1  920t 0.065" 
Diameter 1  426± 0.010" 
Weight ( Approx  )   2 oz 
Socket Mycalexc No.CP464-2, or equivalent 
Base  Large-Wafer Elevenar 11-Pin with Ring 

(JEDEC.No.E11-81) 
Terminal Connections ( See Dimensional Outline): 

BOTTOM VIEW 

Pin 1 -CatIode 
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 
Pin 10- Grid No.2 
Pin 11- Grid No.1 

CAP- Plate-
Terminal 
Connec-
tion 

CYLINDER- Plate-
Terminal 
Contact 
Surface 

RINGd - Grid-No.2 
Terminal 
Contact 
Surface 

Thermal: 

e Terminal Temperature ( All terminals). . . 250 max. °C 
Plate Core Temperature ( See 
Dimensional Outline)   250 max. °C 

60 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Cooling, Conduction: 
The plate- terminal ( cylinder) must be thermally coupled to a 

constant temperature device lheat-sink--solid or liquid) to 

limit the plate terminal to the specified maximum value of 

2500 C. The grid No.2, grid No.1, cathode, and heater ter-

minals may also require coupling to the heat sink to limit 

their respective terminal temperature to thespecifiedmaxi-

mum value of 25C)0 C. 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Peak envelope condittonsforasignalhaving 
a minimum peak- to- average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values: 

up to 500 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. 450° max. ma 
DC GRID-No.1 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 30 Mc 

DC Plate Voltage  700 volts 
DC Gr'd-No.2 Voltageg   250 volts 
DC Grid-No.1 Voltageg   -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.1 Current  lh ma 
Peak-of-Envelope Driver Power 
Output ( Approx.).1   0.3 watt 

Output-Circuit Efficiency ( Approx.) 95 % 
Distortion Products Level:h 

Third order   30 cip 
Fifth order   35 db 

Useful Power Output ( Approx.): 
Peak of envelope  80° watts 
Average   40° watts 

• 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
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Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
With fixed b;as   25000 max. ohms 
With fixed bias ( In Class-AB 1 

operation)  100000 max. ohms 
With cathode bias   Not recommended 

Grid-No.2-Circuit Impedance   10000 ohms 
Plate-Circuit . mpedance   

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS Ratings, Absolute- Maximum Values: 

UP to 500 Alc 

DC PLATE VOLTAGE  2200 nax. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  300 max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
GRID-No.2 CISS PATION   8 max. watts 
PLATE DISSFPAT ON   100f max. watts 
PEM HEATER-CATHODE VOLTAGE: 
Heater negat've with 

respect to cathode  150 max. volts 
Heater posit've with 

respect to cathode  150 max. volts 

Typical CCS Operation: 

In grid-drive circuit 
at frequency of 50 175 470 Mc 

DC Plate Voltage  500 700 500 700 700 volts 
DC Grid-No.2 Voltage. • • 160 175 200 200 200 volts 
DC Grid-No.1 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.1 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 
Charectertstscs Range 
Values. Test   No.8 No.g Y3.10 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
With fixed b"as   25000 max. ohms 

Grid-No.2-Circuit Impedance   10000 max. ohms 
Plate-Circuit Impedance   

, RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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▪ 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 voltage conditions ( all other volt-
ages constant) the tube performance just starts to show some degrada-
tion; e.g., at 470 Mc, heater volts = 12.5 ( Approx.). 

Measured with special shield adapter. 

C Mycalex Corporation of America, 125 Clifton Boulevard, Clifton, 
New Jersey. 

d For use at higher frequencies. 

• 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 adjustment under .5ingle-Tone. 
conditions, the average plate current may be as high as *50 ma. 

Maximum plate dissipation is limited by the maximum plate core temper-
ature and the cooling systemtomaintain tube operation below the spec-
ified maximum plate core temperature. With simple low-cost cooling 
techniques, maximum plate dissipation may be only about 100 watts; with 
more sophisticated cooling techniques, maximum plate dissipationmay be 
as high as 300 watts. 

g Obtained preferably from a separate, well- regulated source. 

h 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. 

.1 Driver power output represents 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 circuit used. The tube driv-
ing power is approximately zero watts. 

With maximum signal output used as a reference, and without the use of 
feedback to enhance linearity. 

• The value of useful power is measured at load of output circuit. 

▪ The tube should see an effective plate supply impedance which limits 
the peak current through 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 the grid circuit. It will vary depending upon 
the frequency of operation and the circuit used. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Min. Mar. 

1. Heater Current   1 1.15 1.45 amp 
2. Direct lnterelectrode 

Capacitances: 2 
Grid No.1 to plate . . - - 0.13 mmf 
Grid No.1 to cathode . - 14.3 17.7 MMf 
Plate to cathode . . . - 0.0065 0.0155 puf 
Grid No.1 to grid No.2 19.8 24.2 pf 
Grid No.2 to plate . . - 5.7 7.1 mmf 
Grid No.2 to cathode . - 2.6 3.6 puf 
Cathode to heater. . . - 2.5 4.1 puf 

3. Grid-No.1 Voltage. . . . 1,3 -8 -19 volts 
4. Reverse Grid-No.1 

Current  1,3 - -25 ma 
5. Grid-No.2 Current. . .   1,3 -7 +6 ma 
6. Peak Emission 1  4 13 - peak amp 
7. lnterelectrode 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. J. 
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Note 1: with 13.5 volts ac or dc on heater. 

Note 2: Measured with special shield adapte-. 

Note 3: With dc plate voltage of 700 volts, dc grid-No.2 voltage of 250 
volts, and dc grid-No.1 voltage adjusted to give a di e plate cur-
rent of 185 ma. 

mote 4: For conditions with grid No.1, grid No.2, and plate tied to-
gether; and pulse voltage source ,onnected between plate ant 
Cathode. PLIse duration is 2.5 microseconds and pulse repeti-
tion frequency is 60 pps. The voltage- pulse amplitude is 200 
volts peak. After 1 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 for at least 30 min-
utes without any voltages applied to the tube. " he minimum 
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedanceof I 
megohm, will be 1 megohm. 

Note 6: In a CM grid- driven, conduction-cooled amplifier circuit et 50 
Mc and for conditions: dc plate voltage of 700 volte, 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. 

mote 7: In a Cw grid-driven, conduction- cooled amplifier ciecu.t at 175 
Mc and for conditions: dc plate voltage of 700 volte, grid-No.1 
voltage of - 30 volts, driver power output of 3 watt•., and grid-
No.2 voltage varied to obtain a plate current of 301, ma. 

Note 8: In a CW grid-driven, conduction-cooled amplifier circu.t at 870 
Mc and far conditions: dc plate voltage of 700 volt:, grid-Mob 
voltage of - 30 volts, driver power output of 5 watt,, and grid-
No.2 voltage varied to obtain a plate current of 30c ma. 

mote 9: With dc plate voltage of 700 volts, dc grid-No.2 voltage of 250 
volts, and dc grid-No.1 voltage varied to obtain a plate current 
of 5 ma. 

COOLING CONSIDERATIONS 

The conduction-cooling system consists, in general, of a 

constant temperature device ( heat slob) and suitable heat- flow 

path ' coupling device) between the heat sink and tube. Pri-

mary consideration of the system shoulc be given to : he design 

of a heat- flow path ( coupling device) with high thermal con-

ductivity. 

Thermal conductivityq may be calculated from the equation: 

• 
K-

A 
172 - Ti; 

where; 

= thermal conductivity of the material 

= power transfer in watts 

(I) 

A = area measured at right angles to the direction of the 

flow of heat in square inches • 1-1,72 = temperature in degrees Centigrade of planes o, surfaces 

under consideration 

= length of heat path in inches through coupling material 

to produce temperature gradient 

le 'I Thermal conductivity is defined as the time rate of transfer of heat by 
conduction, thrtaJgh unit thickness, across unit area for unil difference 
of temperature. It is measured in watts per square inch for a thickness 
of one inch and a difference of temperature of 10 C. 
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For a given system Equation Ill must be integrated to con-

sider changes in area ( Al dependent on the coupling configura-

tion and changes in thermal conductivity ( K1 dependent on 

various coupling materials and interfaces. Equation Ill may 

now be reduced to the fol lowing: 

Ks  WP (2) 
72 - Tj 

where; 

Ks = thermal conductance of the system 

Wp = maximum permissible plate dissipation in watts 

72 = temperature in degrees Centigrade at tube terminal 

Note: This value may never exceed the specified maxi-

mum rating for terminal temPerature. 

II = temperature in degrees Centigrade of heat sink 
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PLATE TERMINAL 
CAP JEDEC 

PLATE CORE— 
TEMPERATURE 

MEASUREMENT POINT 

PLATE 
TERMINAL CONTACT 

SURFACE 
(CYLINDER) 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

M CERAMIC 

m---, STIPPLED 
— REGION 

NOTE 1 1 .687"DIA. 1 
14. NOTES »I 

.500" 
re MAX. 

DIA.   

Ame 
t.005" 

DIA. 
NOTES 
283 

1 
1.920" 

.700.. .1.065" 
MIN. 

1.5 5" 
  4..045" 

I.25" 
MAX. 150. 
DI /MIN. 4 

.300" 
• .020« 

283 

t.010" DIA. .1 
NOTES 283 

e 
MIN.  

--------- BASE 
JEDEC No.E11-81 

2.26" 
MAX. 

92CS-11306RI 

MOTE I: KEEP ALL STIPPLED REG1ONE CLEAR. DO NoT ALLOW 
CONTACTS OR CIRCJIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

NOTE 2: THE DIAMETERS OF THE PLATE TERMINAL CONTACT SUR-

FACE, GPID-No.2 TERMINAL CONTACT EURFACE, AND PIN CIRCLE 

TO BE CONCENTRIC WITHIN THE FOLLOWING VALUES Or IvAXIMUM 

rULL 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- 60.2 Terminal Contact Surface 

to Pin Ci rc le  0.030" 

NOTE 3: THE FULL INDICATOR READIKG IS THE MAXIMUM DEVI-

ATION IN RADIAL POSITION OF A SURFACE WHEN THE TUBE IS 

COMPLETELY ROTATED ABOUT THE CENTER OF THE REFERDCE SUR-

FACE. IT IS A MEASURE OF THE TOTAL EFFECT OF RUN- OUT 

AND ELLiPTICITY. 
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Beam Power Tube 
FORCED-AIR COOLED 

CERAMIC-METAL SEALS 170 WATTS PEP OUTPUT AT 30 Mc 
COAXIAL-ELECTRODE STRUCTURE 235 WATTS CW OUTPUT AT 470 Mt 
UNIPOTENTIAL CATHODE INTEGRAL RADIATOR 

Full Ratirgs at Frequencies up to 500 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) °   13.5 ± 10% volts 
Current at 13.5 volts   1.3 amp 
Minimum heating time  60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 450, grid No.2 
volts = 325, plate amperes = 1.2. . 12 

Direct Interelectrode Capacitances:b 
Grid No./ to plate  0.13 max. µµf 
Grid No.1 to cathode  16 mg 
Plate to cathode  0.011 mg 
Grid No.1 to grid No  2   22 mgf 
Grid No.2 to plate  6.5 mg 
Grid No.2 to cathode  3.2 mgf 
Cathode to heater   3.4 Mgf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2  196" 
Seated Length   1.850" t 0.065" 
Diameter  1.426" ± 0.010" 
Weight ( Approx  )  3 oz 
Socket Mycalex° No.CP464-2, or equivalent 
Base  Large-Wafer Elevenar 11-Pin with Ring 

(JEDEC No.E11-81) 
Terminal Connectionn ( See Dimensional Outline): 

BOTTOM VIEW 

Pin 1- Cathode RADIATOR Pin 10- Grid No.2 
Pin 2- Grid No.2 RING 6 7  Pin 11- Grid No.1 
Pin 3- Grid No.1 ppi RADIATOR- Plate 
Pin 4- Cathode 8 Terminal 
Pin 5- Heater RINGd-Gr'd-No.2 
Pin 6- Heater Terminal 
Pin 7- Grid No.2 Contact 
Pin 8- Grid No.1 Surface 
Pin 9- Cathode 

Thermal: 

Terminal Temperature (All terminals). . 250 max. oc 
Radiator Core Temperature 

. (See Dimensional Outline)   250 max °C 
Air Flow: 

See accompanying TyPs cal Cooling Requirements curve. 

RADIO CORPORATION OF AMERICA 
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LINEAR RF POWER AMPLIFIER 

Si ngle-Sideband Suppressed-Carrier Service 

Peak envelope condIttons forasteal havtng 
a mintmum peak- to-average Power ratio of 2 

Maximum CCS Ratings, Absolute-Maxtmum Values: 

DC PLATE VOLTAGE  
DC GRID-No.2 VOLTAGE  
DC GRID-No.1 VOLTAGE  
DC PLATE CURRENT AT PEAK OF ENVELOPE  
DC GRID-No.1 CURRENT  
PLATE DISSIPATION   
GRID-No.2 DISSIPATION   
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  

Heater positive with 
respect to cathode  

up to 500 Mc 

2200 max. volts 
400 max. volts 

-100 max. volts 
450° max. ma 
100 max. ma 
150 max. watts 

8 max. watts 

• 

• 

150 max. volts 

150 max. volts 410 

Typical CCS Operation with "Two-Tone Modulation": 

At 30 Mc 

DC Plate Voltage  1000 1500 volts 
DC Grid-No.2 Voltage f   250 250 volts 
DC Grid-No.1 Voltage f   -20 -20 volts 
Zero-Signal DC Plate Current  100 100 ma 
Effective RF Load Resistance  2270 3800 ohms 
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.1 Current  0.059 0.059 ma 
Peak-of-Envelope Driver Power 
Output ( Approx.)"   0.3 0.3 watt 

Output-Circuit Efficiency ( Aoprox.) 90 85 % 
Distortion Products Level:i 

Third order   35 35 do 
Fifth order   40 40 db 

Useful Power Output ( Approx.): 
Peak of envelope  110k 170k watts 
Average   55k 85k watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
With fixed bias   25000 max. ohms 
With fixed bias ( In Class A8 1 

operation)  100000 max. ohms 
With cathode bias   Not recommended 

Grid-No.2-Circuit Impedance   10000 max. ohms 
Plate-Circuit Impedance   • 

• 

• 

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

11P to 5o0 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  300 max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
GRID-No.2 DISSIPATION   8 max. watts 
PLATE DISSWAT!ON   1:50 max. watts 
PEAK HEATER-CA-HODE VOLTAGE: 
Heater negative with 

respect to cathode  150 max. volts 
Heater positive with 

respect to cathode  150 max. volts 

Typical CCS Operation: 

In end—drive c:rcuit 
at frequency of 50 470 Nc 

DC Plate Voltage. 700 1000 1500 700 1000 1500 volts 
DC Grid-No.2 
Voltage . . . . 175 200 200 200 200 200 volts 

DC Grid-No.1 
Voltage . . . . -10 -30 -30 -30 -30 -30 volts 

DC Plate Current. 300 300 300 300 300 300 ma 
DC Grid-No.2 

Current . . . . 25 20 20 10 10 5 ma 
DC Grid-No.1 

Current . . . . 50 40 40 30 30 30 ma 
Driver Power Out-

put ( Approx.)". 1.2 2 2 5 5 5 watts 
Useful Power 

Output  120k 175k 275k 1000 1650 2350 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
With fixed bias   25000 max. ohms 

Grid-No.2-Circuit Impedance   10000 max. ohms 
Plate-Circuit Impedance   • 

a Because the cdthode Is subjected to beck bombardment as the frequency 
is increased with resultant increase in temperature, the beater voltage 
should, far optimdm ilfe, be reduced to a value such that et the heater 
voltage qbtairedatmlnimum supply voltage conditions ( all other voltages 
constant) the tube performance just starts to show some degradation; 
e.g., at 470 cc. heater volts . 12.5 ( APPFO..). 

Measured with special shield adapter. 

e mycalez Corporation of America, 125 Clifton Boulevard, Clifton. 
New Jersey. 

d For use at higher frequencies. 

RADIO CORPORATION OF AMERICA 
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e The maximum rating for a signal having a minimum peak- to-average power 
ratio less than 2, such as is obtained in .5Ingle-Tone operation, is 
300ma. During short periods of circuit adjustment under . Single- Tone' 
conditions, the average plate current may be as high as 450 ma. 

Obtained preferably from a separate, well regulated source. 

g 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. 

h 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. 

With maximum signal output used as a reference, and without the use of 
feedback to enhance linearity. 

k This value of useful power is measured at load of output circuit. 

M The tube should see an effective plate supply impedance which limits 
the peak current through the tube under surge conditions to 15amperes. 

n 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. 

P measured in a typical coaxial-cavity circuit. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Min. Max. 

1. Heater Current   1 1.15 1.45 amp 
2. Direct lnterelectrode 

Capacitances. 2 
Grid No.1 to plate . . - 0.13 14,f 
Grid No.1 to cathode . - 14.3 17.7 fflf 
Plate to cathode . . . - 0.0065 0.0155 moÀf 
Grid No.1 to grid No.2. - 19.8 24.2 milf 
Grid No.2 to plate . . - 5.7 7.1 Alf 
Grid No.2 to cathode . - 2.6 3.6 iiiif 
Cathode to heater. . . - 2.5 4.1 Polf 

3. Grid-No.1 Voltage. . . . 1,3 -8 -19 volts 
4. Reverse Grid-No.1 

Current  1,3 -25 pa 
5. Grid-No.2 Current. . .   1,3 -7 +6 ma 
6. Peak Emission  1,4 13 - peak am 
7. interelectrode Leakage 

Resistance   5 1 - megohm 

Note 1: with 13.5 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage at 700 volts, dc grid-No.2 voltage of 250 
volts, and dc grid-No.1 voltage adjusted to give a dc 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 pps. The voltage-pulse amplitude is 200 volts peak. 
After 1 minute at this value, the current- pulse amplitude will 
not be less than the value specified. 

Note 5: Under conditions with tube at 200 to 300 C for at least 30 minutes 
without any voltages applied to the tube. The minimum resistance 
between any two electrodes as measured with a 200- volt Megger-type 
ohmmeter having an internal impedance of 1megohm, will be 1megohm. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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1.400" t.015" DIA. 
S----- NOTES 2133 -›1 

RADIATOR 

.220" 

PLATE TERMINAL 
(RADIATOR) 

1.25" MAX. 
DIA. 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

faj CERAMIC 
  STIPPLED 
  REGION 

NOTE I 

Ii2.137" NOTES 
283 

I.426"t .010' DIA. 
NOTES 283 

2.196' 
MAX. 

BASE 
JEDEC No.EII-81 

92CS-11313R1 

NOTE I: KEE' 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 FUL'_ INDICATOR READING: 

Radiator to Grid-No.2 
Terminal Contact Surface  0.C30" max. 

Rad iator to Pin Circle.   0.040" max. 

Grid-No.2 lerminal Contact 
Surface no Pin Circle   0.00" max. 

NOTE 3: THE FU,L INDICATOR READINF, 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 
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Beam Power Tube 

FORCED-AIR COOLED 

CERAMIC-METAL SEALS 
COAXIAL ELECTRODE STRUCTURE 
UNIPOTENTIAL CATHODE 

380 WATTS PEP OUTPUT AT 30 Mc 
300 WATTS CW OUTPUT AT 470 Mc 

INTEGRAL RADIATOR 

Full Ratings up to 500 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC).  13.5 t 10% volts 
Current at 13.5 volts  1.3 amp 
Minimum heating time   60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 450, grid-No.2 
volts = 325, plate amperes = 1.2 . 12 

Direct Interelectrode Capacitances: b 
Grid No.1 to plate   0.13 max. /*if 
Grid No.1 to cathode   16 Auf 
Plate to cathode 0  011 pf 
Grid No.1 to grio No.2   22 Mmf 
Grid No.2 to plate   6.5 mgf 
Grid No.2 to cathode   3.2 mMf 
Cathode to heater  3.4 mgf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length 2  26" 
Seated Length 1  920 i 0.065" 
D'ameter 1  625 t 0.015" 
Weight ( Approx.  3.5 
Socket   Mycalexc Nc.CP464-2, or equivalent 
Base  Large-Wafer Etevenar 11-Pin with Ring 

(JEDEC No.E11-81) 
Terminal Connections ( See Diner's:Ono,. Ouritne): 

BOTTOM VIEW 

Pin 1-Cstharle CAP RADIATOR Pin 11 -G- id No.1 
Pin 2- Grid No.2 RING CAP- Plate 
Pin 3 - Geid No.1 5 i Terminal 
Pin 4- Cathode 44 u1 & RADIATOR- Plate 
Pin 5- Heater Terminal 
Pin 6- Heater RINGd - Grid-No.2 
Pin 7- Grid No.2 Terminal 
Pin 8- Grid No.1 2 cv Contact 
Pin 9- Cathode Surface 
Pin 10- Grid No.2 

Thermal: 

Terminal Temperature ( All terminals)   250 max. 
Radiator Core Temperature ( See Dtmen-

slonal Outline)   250 max. 

RADIO CORPORATION OF AMERICA DATA I 
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Air Flow: 
See accompanying Typical Cooling Requirements curve. 

LINEAR RF POWER AMPLIFIER 
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-Naximum Values: 

up to 500 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. 450° max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
PLATE DISSIPATION   400 max. watts 
GRID-No.2 DISSIPATION   8 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode. 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 

Typical CCS Operation with "Two-Tone Modulation": 

At 30 Mc 

DC Plate Voltage  2000 volts 
DC Grid-No.2 Voltagef   400 volts 
DC Grid-No.1 voltagef   -35 volts 
Zero-Signal DC Plate Current  100 ma 
Effective RF Load Resistance  3050 ohms 
DC Plate Current: 

Peak of envelope  335 ma 
Average   250 ma 

DC Grid-No.2 Current: 
Peak of envelope  10 ma 
Average   7 ma 

Average DC Grid-No.1 Current  0.05 9 ma 
Peak-of-Envelope Driver Power Output 

(Approx.) h  0.3 watt 
Output-Circuit Efficiency ( Approx.) 90 % 
Distortion Products Level:1 

Third order   29 db 
Fifth order   32 db 

Useful Power Output ( Approx.): 
Peak of envelope  380k watts 
Average   190k watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance 
under any condition: 
With fixed bias   25000 max. ohms 
With fixed bias ( In Class-AB 1 operation)  100000 max. ohms 
With cathode bias   Not recommended 

Grid-No.2-Circuit Impedance   10000 max. ohms 
Plate-Circuit Impedance   • 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison, N. J. 
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RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegrapny 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS Ratings, Anso/nte-Naxlmum Values: 

Up to 500 gc 

DC PLATE VOLTAGE  2200 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GFID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT 300 max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
GRID-No.2 DI5SIPATION   8 max. watts 
PLATE DISSIPATION   400 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode. 150 max. volts 
Heater positivewith respect to cathode. 150 max. volts 

Typical CCS Operation: 

In grid-drive circuit at 50 Mc 

DC Plate Voltage  700 1300 1500 2000 volts 
DC Grid-No.2 Voltage  175 200 200 200 volts 
DC G-id-No.1 Voltage  -10 -30 -30 -30 volts 
DC Mate Current  300 300 300 300 ma 
DC Grid-No.2 Current  25 20 20 20 ma 
DC Grid-No. 1 Current  50 40 40 'M ma 
Driver Power Ou:put ( Approx.)"  1.2 2 2 2 watts 
Useful Power Output   120k 175k 275k 375 k watts 

In grid-drive circuit at 470 Mc 

DC Plate Vo(tage  700 1000 1500 2000 volts 
DC Grid-No.2 Voltage  200 200 200 200 volts 
DC Grid-No.: Voltage  -30 -30 -30 -d0 volts 
DC Plate Current  300 300 300 300 ma 
DC Grid-No.2 Current  10 10 5 5 ma 
DC Crid-No.1 Current  30 30 30 30 ma 
Driver Power Output Approx.)"  5 5 5 5 watts 
Useul Power Output   100n 165 0 235 9 300n watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Re!;istance 
under any condition: 
With fixed bias   25000 max. ohms 

Grid-No.2-Circuit Impedance   10000 max. ohms 
Plate-Circuit Impedance   

Because the cathode h. subjected to back C.ombardment as ne frequency 
i, increased with resultant increase in temperature, the halter voltage 
sbould, for optimum life, be reduced to a value such that at tie heater 
voltage obtained at minimum supply voltage conditions ( all otner volt-
ages constant) the tube performance just starts to show some degradation; 
e.g., at 470 Mc, heater volts = 12.5 (approx.). 

Measured with special shield adapter. 

C Mrcalex Corporation of America, 125 Cl ifton Boulevar0, Clifton, 
Mew Jersey. 

d For use at higher frequencies. 

e TUe maximum rating for a signal having a minimum peak-to-xveragepower 
ratio less than 2, such as is obtained in .Single-Tone operation, is 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.). 
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300 ma. During short periodsofcircuit adjustment under ' Single- Tone' 
conditions, the average plate current may be as high as 450 ma. 

Obtained preferably from a separate, well- regulated source. 

g lois 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. 

h Driver power output represents 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 circuit used. The tube driving 
power is approximately zero watts. 

J With maximum signal output used as a reference, and without the use of 
feedback to enhance linearity. 

k This value of useful power is measured at load of output circuit. 

▪ The tube should see an effective plate supply impedance which limits 
the peak current through the tube under surge conditions to 15 amperes. 

n 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. 

P Measured in a typical coaxial-cavity circuit. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Mum. Max. 

1. Heater Current  1 1.15 1.45 amp 
2. Direct lnterelectrode 

Capacitances: 2 
Grid No.1 to plate. . . - -- 0.13 mmf 
Grid No.1 to cathode. . 14.3 17.7 mmf 
Plate to cathode. . . . - 0.0065 0.0155 mmf 
Grid No.1 to grid No.2. 19.8 24.2 puf 
Grid No.2 to plate. . . 5.7 7.1 piaf 
Grid No.2 to cathode. . - 2.6 3.6 mgf 
Cathode to heater . . . - 2.5 4.1 mmf 

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 +8 ma 
6. Peak Emission 1  4 13 -- peak amp 
7. lnterelectrode Leakage 

Resistance  5 1 megohm 

Note 1: With 13.5 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: with dc plate voltage at 700 volts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 185 ma. 

Note 4: For conditions with grid No.1. grid No.2, and plate tied to-
gether; and pulse voltage source connected between plate and 
cathode. Pulse duration is 2.5 microseconds and pulse repetition 
frequency is 60 pps. The voltage- pulse amplitude is 200 volts 
peak. After Iminute 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 for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt Nagger- type ohmmeter having an internal impedance of 1 
megohm, will be 1 megohm. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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• PLATE TERMINAL—,   I.625±.015 DIA. 
CAP JEDEC No. CI- I NOTES 283 

RADIATOR CORE---
TEMPERATURE 
MEASUREMENT 

POINT 

• PLATE TERMINAL 
(RADIATOR) 

• 
1.25" MAx 

DIA. 

f 1 
1.920" 
±.065" 

f 

.750" 
±.040" 

GRID-No.2 TERMINALI 
CONTACT SURFACE 

(RING) 

r);f1 

I :1 

CERAMIC 

STIPPLED 
REGION 
NOTE 

Mee:eel 

.687" DIA. 
NOTES 283 

I.426±.010" DIA.—. 
NOTES 283 

4-.080" 
MIN. 

.300" 
t.020" 

1.515" 
3.045" 

2.26" 
MAX. 

BASE 
JEDEC No. EII-81 

92CS —e804m 

MOTE 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 FUIL 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 t3 Pin Circle   0.030" max. 

NOTE 3: THE =ULL INDICATOR READING IS THE MAXIMUM DEVI-

ATION IN RAD'AL 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 3-62 
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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 AMERICA), AND BY-PASS CAPACITOR ( E.F. JOHNSON CO.) 

PLATE- CORE TEMPERATURE — 250* C. 
INCOMING-AIR TEMPERATURE-24° C. 
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8165/4-65A 

Beam Power Tube 
Operates at Maximum Ratings up to 150 Mc, and 
with Reduced Ratings at Higher Frequencies. 
Forced-Air Cooling may be Required Above 50 Mc. 

GENERAL DATA 

Electrical: 

Mtn. Av. Max. 

Filament, Thoriated Tungsten: 
Voltage ( AC o' DC)   68 - volts 
Current at filament volts = 6 .   3.2 3.8 amp 

Mu-Factor, GridNo.2to Grid No.1   5 7 
Direct Interelectrode 
Capacitances ( Approx.): 
Grid No.1 to plate   - 0.12 pt 
Grid No.1 to filament and 

grid No  2   6 - 8.5 Pf 
Plate to filament and grid No.2  1.9 - 2.6 pf 

Mechanical: 

Operating Position V,.rtical, base up or down 
Maximum Overall Length   4-3/16" 
Maximum Diameter   2-3/8" 
Weight ( Approx.)   3 oz 
Cap  Skirted Small (JEDEC No.C1-22) 
Base  Special-Button Septar 5-Pin 

BOTTOM VIEW 

Pin 1- Filament 

Pin 2- G- id No.2 

Pin 4 - Grid No.1 

Pin 6- Grid No.2 

Pin 7 -ci lament 

Cap- Plate 

Thermal: 

Seal Temperatures  200 max. Dc 
Bulb Temperature   225 max. DC 
Adequate ventilation around the tube must be provided to 
prevent the temperatures of the bulb and seals from exceeding 
the specified maximum values. 

Components: 

Socket . . . Johnson 122-101, National HX-29, or equivalent 
Heat-Radiating Plate Connector . . . Eimac HR-6, or equivalent 

RADIO CORPORATION OF AM-ERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
7-63 



8165/4-65A 

AF POWER AMPLIFIER & MODULATOR — Class ABIb 

Maximum CeSc Ratings, Absolute- Maximum Values: 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
DC PLATE CURRENT  150 max. ma 
GRID-No.2 INPUT   10 max. watts 
PLATE DISSIPATION   65 max. watts 

PF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyd 
and 

RF POWER AMPLIFIER - Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: 

At frequencies up to 15o Mc 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. volts 
DC F_ATE CURRENT  150 max. ma 
GRID-No.2 INPUT   10 max. watts 
GRID-No.1 INPUT   5 max. watts 
PLATE DISSIPATION   65 max. watts 

PLATE-MODULATEDRFPOWER AMPLIFIER — Class C Telephony 

Carrier conditions Per tube for use 
w:th amax:mum modulation factor oft 

Maximum CCS Ratings, Absolute-Maximum Values: 

At frequencies uP to 15o Mc 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. volts 
DC PLATE CURRENT  120 max. ma 
GRID-No.2 INPUT   10 max. watts 
GRID-No.1 INPUT   5 max. watts 
PLATE DISSIPATION   45 max. watts 

The filament voltage, as measured at the filament pins, should be 6.0 
volts. For long life, excursions from this value should not exceed 

5 per cent. 

Subscript 1 indicates that grid—No.1 current does not flow during any 
part of the input cycle. 

C Continuous Commercial Service. 

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

• 

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



8165/4-65A 

2à MAX. 

DIA. 

BASE 
SPECIAL—BUTTON 

SEPTAR 
5—PIN 

.058 ±.003 DIA. 
4 PINS 

DIA. 

CAP 
JEDEC NO.C' — 22 

1  

3 
— C6 
MAX. 

ALL DIMENSIONS IN INCHES 
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8168/4CX1000A 

Beam Power Tube 

• 
Electrical: 

FORCED-AIR COOLED 

GENERAL DATA 

Av. Max. 

Heater, for Unipotential 

e Cathode: 
Voltage ( AC or DC). . . . - 6 I- 5% - volts 
Current at 6 volts. . . . 9.5 11.5 amp 
Heating Time  3 - - minutes 

Transconductance  - 37000 - .mhos 
Direct Interelectrode 

Capacitances ( Approx.)': 
Grid No.1 to p'ate. . . - - 0.02 pf 

111, Grid No.1 tc g- id No.2, 
cathode, and heater . 77 - 90 Pf 

Plate to grid No.2, 
cathode, and heater 11 - 13 Pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  4.8" 
Maximum Diameter 3  365" 
Weight ( Approx  )   27 oz 
Terminal Diagram ( See Dimensional Outline): 

P- Plate 
G1- Grid No.1 G 
G2-Grid No.2 

411,Thermal: 

Seal Temperatures   200 max. °C 
Plate Core Temperature   250 max. °C 
Incoming Air Temperature  40 max. °C 
Air Flow  28 min. cfm 
Static Pressure   0.25 in. o'water 

gl,Components: 

Sccket   Eimac SK-800 Series, or equ:valent 

H,K H 

62 

K - Cathode 
H - Heater 

• 
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8168/4CX1000A 

AF POWER AMPLIFIER & MODULATOR -- Class ABC 
and 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

For frequenczes up to 3o Mc 

Maximum CeSc Ratings, Absolute-Naxtmum Values: 

DC Plate Vol tage  3000 max. volts 
DC Grid-No.2 Vol tage  400 max. vol ts 
DC Plate Current  1 max. amp 
Grid-No.2 Input   12 max. wat ts 
Grid-No.1 Input   0 max. watts 
PI ate Dissipation   1000 max. watts 

a with external shield. 

Subscript 1 indicates that grid—No.1 current does not flow during any 
part of the input cycle. 

Continuous Commercial service. 

PLATE 
RADIATOR 

48 
MAX. 

GRID No. 2 

GRID No. I 

HEATER 
CATHODE 

HEATER 

3.365 MAX. 
DIA. 

DIMENSIONS IN INCHES 

CONTACT 
AREA 

DO NOT 
CONTACT 

92CS-I2091 

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



8170/4CX5000A 

Beam Power Tube 

• 
Electrical: 

FORCED-AIR COOLED 

GENERAL DATA 

Min. Av. Max. 

Filament, Thoriated Tungsten: 
Voltage ( AC or DC)  7.5 ± 5% _ volts 

e Current at 7.5 vol ts  73 - 78 amp 
Mu- Factor, Grid No.2 to 

Grid No.1   4.5 - 
Di rect I nterel ect rode Capaci-

tances ( Approx.): 
Gr ,c1 No.1 to plate  - 1 Of 
Gr'd No.1 to filament and 

e grid No.2   108 - 122 Pf 
Plate to filament and grid 

No  2   18 - 23 Of 

Mechanical: 
Operating position  Ve-tical, base up or down 
Maxicum Overall Length 9  125" 
Maxicum Diameter  . 4  938" 
Weigit ( Approx  ; 9.5 lbs 
Terminal Diagram ( See Dimensional Outline): 

P - Plate 
G1-Grid No.1 

• Thermal: 
Seal Temperatures   250 max. °C 
Plate Core Temperature  250 max. °C 
Incoming Air Temperature  50 max. °C 
Air Flow, with Eimac Air- System 

Socket SK-300A and Air Chim-
ney SK-306: 

For frequencies uP to go Mc 

Plate dissipation   3000 5000 6000 watts 
Minimum air f'ow  105. 190 230 cfm 
Stet ic pressure   0.7 1.5 2.0 in. of water 

Components: e Socket Eimac SK-300A Air-System Socket, 
or equivalent 

Chimney   Eimac SK-306, or equivalent 

H 

G2 
G2 — Grid No.2 
H - Heater 

• 
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8170/4CX5000A 

AF POWER AMPLIFIER & MODULATOR -- Class AB la 
and 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

For frequencies up to go Mc 

Maximum CCSb Ratings, Absolute-Maximum Values: 

DC Plate Voltage  7500 max. volts 
DC Grid-No.2 Voltage  1500 max. volts 
DC Plate Current  4 max. amp 
Grid-No.2 Input   250 max. watts 
Grid-No.1 Input   75 max. watts 
Plate Dissipation   6000 max. watts 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyc 
and 

RF POWER AMPLIFIER -- Class C Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: 

up to go Mc up to ilo Mc 

DC Plate Voltage  7500 max. 6500 max. volts 
DC Grid-No.2 Voltage. 1500 max. 1500 max. volts 
DC Plate Current  3 max. 2.6 max. amp 
DC Grid-No.2 Input. 250 max. 250 max. watts 
DC Grid-No.1 Input. 75 max. 75 max. watts 
Plate Dissipation . 5000 max. 5000 max. watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier Conditions per tube for use with 
a maximum modulation factor of i 

Maximum CCS Ratings, Absolute-Maximum Values: 

At frequencies uP to go Mc 

DC Plate Voltage  5000 max. volts 
DC Grid-No.2 Voltage  1000 max. volts 
DC Plate Current  2.5 max. amp 
Grid-No.2 Input   250 max. watts 
Grid-No.1 Input   75 max. watts 
Plate Dissipation   3500 max. watts 

a Subscript I indicates that gr id—No.1 current does not flow during any part 
of the input cycle. 

Continuous Commercial Service. 

C Key—down conditions per tube without amplitude modulation. Amplitude mod— 
ulation essentially negative may be used if the positive peak of the aud— 
io— frequency envelope does not exceed 115percent of the carrier condi— 
tions. 

• 

• 

• 

• 
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8170/4CX5000A 

CONTACT 
AREA 

9.125 
MAX. 

E 4.938 MAX. --1 
DIA. 

PLATE 
RADIATOR 

DO NOT 
CONTACT 

GRID No 2 

GRID No. I 

FILAMENT 

DO NOT CONTACT 

DIMENSIONS IN INCHES 

92CS-12095 
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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-Amplifier and Frequency-Mult plier Tube Appl:cations, 
Including Use in Equipment in which Ability 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 te.6 volts 
Current at 6.3 volts  0.160 amp 
Peak heater-cathode voltage 

(CCSa or ICASa conditions): 
Heater negative with respect toe.athode. 100 max. volts 
Heater positive with respect to ,-..athode. loo MPX. volts 

Direct Interelectrode Capacitances . Approx ): 
Grid to plate   2.2 Pf 
Input: G to ( K,S,H)   4.2 of 
Output: P to S H)   1.6 Pf 
Cathode to plate 0  26 Pf 
Heater to cathode   1.5 Pf 

Mechanical: 

Operating Position 1ny 
Type of Cathode  Coated Unipotent:al 
Maximum Overall Length 0  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Weight ( Approx  )  1.9 grams 
Ervelope  Metal Shell MT4 
Socket See Socket & Conrector Informaelom for RCA 

Nuvistor Tubeu at front of this Section 
Base. . . Medium Ceramic-Wafer Twel%.ar 5-Pin (JEDEC No.E5-65) 

Basing Designation for BOTTOM VIU.  12AQ 

Pin lc- Do Not Use 
Pin 2 - Plate 
Pin 3c-Do Not Use 
Pin 4 - Grid 
Pin 5c - Do Not Use 
Pin 6c - Do Not Use 
Pin 7c - Do Not Use 
Pin 8 - Cathode 
Pin 9c - 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 
Elertronic Components and Devices Harrison, N. J. 



8203 

Characteristics, Class A1 Amplifier: 

DC Plate Supply Voltage  75 150 volts 
Grid Supply Voltage  0 0 volts 
Cathode Resistor   100 560 ohms 
Amplification Factor   35 30 
Plate Resistance ( Approx.)   2700 5000 ohms 
Transconductance   13000 6000 . mhos 
Plate Current  11.5 7 ma 
Grid Voltage ( Approx.) for plate ma.10.   -6.5 -15 volts 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyd 

and 

RF POWER AMPLIFIER— Class C FM Telephony 

Maximum Ratings, Absolute—Maximum Values: 

For operation et frequencies uP to 250 Mc 

CCS ICAS 

DC Plate Supply Voltage  400° max. 400° max. volts 
DC Plate Voltage   250° max. 300° 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 mz.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 rf power amplifier in cathode-drive circuit at ato 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 na 
DC Grid Current  5 ma 
Driver Power Output ( Approx  )   0.4 watt 
Useful Power Output ( Approx  ) 1  55f watts 

As rf oscillator at ióo 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  )   0.8 f watt 

Maximum Circuit Values: 

Grid-Circuit Resistance ( CCS or ICAS conditions):g 
For fixed-bias orcathode-bias operation. . 50000 max. ohms 

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



8203 

FREQUENCY MULTIPLIER 

Maximum Ratings, Absolute—Maximum Values: 

Fur operation at frequencies uf, to 25o Mc 

CCS ICAS 

DC Plate Supply Voltage  400° max. 400° max. volts 
DC Plate Voltage   250e max. 250° 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 mex. ma 
Plate Dissipat ,on  1.3 max. 1.5 MeX. watts 

Typical CCS Operation: 

As a doubler from 8o tu 16o Mc 

DC Plate Voltage   125 volts 
OC Grid Voltage  -70 volts 

From a grid resistor of  18000 ohms 
DC Cathode Current   22 ma 
DC Grid Current  4 ma 
Driver Power Output fApprox 0 2i, watt 
Useful Power Output iApprox  I C 80 watt 

Maximum Circuit Values: 

Grid-Circuit Resistance ( CCS or ICAS eonditionsl: 9 
For fixed bias or cathode-bias operation . 50000 max. ohms 

DC PULSE AMPLIFIER 

Maximum Ratings, Absolute-Maximum Values: 

Peak Positive-Pulse Plate Voltage  500° max. volts 
DC Plate Vol tago   250° max. volts 
DC Grid Vol:age: 
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 tactors up to 1 per cent. . 250 max. ma 
For duty tactors between 1 and 50 

per cent   See Pulse Rotin Chart 
Plate Dissipation  1 max. watt 

Maximum Circuit Values: 

Grid-Circuit Resistance:g 
For fixed-bias operation   0.5 max. megohm 
For cathode-bias operation   1 max. megohm 

é Continuous Commercial Service. 

Intermittent Commercial and Amateur Service. Cooperating or ' ON period 
exceeds Sminutes and every ' ON' period is followed by an ' OFF' or stand—by 
period of the same or greater duration. 

C Pins 1,3.5,6.7, and 9 are of a length such that their ends cld nut touch 
the socket insertion plane. 

RADIO CORPORATION OF AMERICA 
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8203 

d Key-down conditions per tube without amplitude modulati,:i. mütlulation, 
essentially negative, may be used if the positive peak of the audio-
frequency envelope does not exceed 115 percent of the carrier conditions. 

e Under no circumstances should this absolute-maximum value be exceeded. 
For nigh-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 Yoltage-Breandoun Characteristics 
of Yuvistor triode Base. 

Measured at load of output circuit. 

g For operation at metal- shell temperature of 150° C. For operation at 
other metal- shell temperatures, see accompanying Grid-CircuitResistance 
Rating Chart. Metal- shell temperatures are measured in Zone A as 
shown on accompanying Dimensional Outline. 

• 

• 
CHARACTERISTICS RANGE VALUES 

FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.150 0.170 amp 

• Direct lnterelectrode 
Capacitances:  
Grid to plate   2 1.8 2.6 pf 
Input: G to ( K,S,H)   2 3.8 4.6 of 
Output: P to ( K,S,H) 2 1.4 1.8 of 
Cathode to plate  2 0.20 0.32 pf 
Heater to cathode   2 1.2 1.8 Pf 

Plate Current ( 1)   ', 3 5.0 9.5 ma 
Plate Current ( 2)   1,4 — 50 ma 
Transconductance  1,3 4000 8000 µmhos 
Reverse Grid Current  1,5 — 0.1 ma 
AC Emission   6,7 10 — ma 
Amplification Factor  1,3 20 40 
Heater—Cathode Leakage 

Cuerent: 
Heater negative with 

respect to cathode  1,8 — 5 ma 
Heater positive with 

respect to cathode  1,8 — 5 Ma 

Leakage Resistance: 
Between grid and all 

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 It with ac or dc heater volts = 6.3. 

Note 2: Measured in accordance with ( IA Standard RS- 191-A. 

Note 3: With dc plate supply volts = 150, dc grid supply volts = 0, 
cathode resistor ( ohms) = 560, cathode-bypass capacitor (puf) = 
1000, and metal shell connected to ground. 

Note 4: With dc plate volts = 150, dc grid volts = - 15, and metal shell 
connected to ground. 

Note 5: With dc plate supply volts = 100, dc grid supply volts = 1.7. 
grid-circuit res.stance ( megohm) 1 (the internal resistance of 
the current meter used for this measurement), and metal shell 
connected to ground. 

• 

• 
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8203 

NOte 6: with ac or dc heater volts . 5.5. 

Note 7: With dc pla:e supply volts = 50, rIC grid supply volts . -5.7, 
60-cps grid- signal volts ( rms) = 7.5, dc resistance of transformer 
secondary winding in grid circuit 1 2 ohms, grid-voltage-supply 
bypass capacitor (puf) . 1000, and metal shell connected to ground. 
AC emission is measured as the dc component of plate current at 
these conditions. 

Note 51: With dc heater-cathode volts . 100. 

Note 9: With grid 100 volts negative with respect to all other electrodes 
tied together, and metal shell connected to ground. 

Mote It: with plate 300 volts negative with respect to all other electrodes 
tied together, and metal shell connected to ground. 

Note 11: Measured at load in 250- Mc rf amp ifier circuit with dc plate 
supply , olts = 150, grid resistor ( ohms) = 4700, driver power 
Output ( milliwatts) = 350, and p1Ate milliamperes = 20. 

Note 12: with dc plate supply volts= 250 ame dc grid supply volts = -20. 
The gric is driven with pulse voltage, as follows: peak volts 
between grid and negative end of cathode resistor = 5, pulse 
repetition rate . 1000, pulse dura' ion y 10 ms, pulse rise time 
S. 1 µS, ind time of fall ≤ 1 ms. Peakcathode current is measured 
with a hi3h impedance oscilloscope or equivalent device connected 
across a 1-ohm cathode resistor. 

SPECIAL TESTS 

Shock: 

Peak Impact Acceleration  100C 

This test is performed on asample lot of tubes t, deter-

mine the ability of the tube to withstand the specif"ed Peak 

Impact Acceleration. Tubes are held rigid in ea,h of four 

positions IXI, 02, Y1, and 02 1 in a Navy Type, H gh - Impact 

(Flyweight) Shcck Machine, and, with tube electrode voltages 

applied, are subjected to 20 blows 15 ln each position) at the 

specified Peak Impact Acceleration. 

At the end of this test, tubes are criticized for Shorts 

and Continuity, Change inTransconductalce,ReverseGridCurrent, 

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 RONGC VALUES 

for Transconductance, with the addition of aplate-load -esistor 

of 2000 ohms. During operation, tube is vibrated in the XI 

position through the frequency range of 3000 to 15DOC, cycles 

per second witi a constant vibrational acceleration of lg. 

During the test, tube must not show an rms output voltage across 

the plate- load resistor in excess of: 

25 millivolts over the frequency range of 3000 to 600C cps 

500 millivèlts overthe frequency -ange of 6000 to 1500C cps 

Post- Impact and Post- Sweep-Frequency Fatigue Vibration limits: 

35 millivolts over the frequency range of 3000 to 6000 cps 

700 millivèlts over the frequency -ange of 6000 tp 15000 cps 

• 
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8203 

Sweep-Frequency Fatigue Vibration: 

This test is performed on a sample lot of tubes with only 

heater voltage of 6.3 volts applied. 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 mutually 

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 applied as follows: 

a From 5to 50 cps with a constant peak—to— peak displace— 

ment of 0.080 inch. 

b From 50 to 500 cps witha constant acceleration of 10 g. 

c From 500to 50 cps and then to 5 cps follows the proce— 

dure shown in a and b, but in reverse. 

At the end ofthistest, tubes are criticized for Shorts 

and Continuity, Change in Transconductance, Reverse Grid 

Current, Heater— Cathode Leakage Current, and Vibration—Fre— 

quency—Vibration. 

Low-Pressure Voltage Breakdown: 

This test is performed on asample lot of tubes to deter— 

mine theability ofthe tube to withstand high—altitude ( low—air— 

pressure) conditions. Tubes are operated with 250 rms volts 

applied between the plate and all other electrodes and metal 

shell 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 ( 8.0 t 0.5 mm Hg): 

Shorts and Continuity: 

This test is perfprmed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thyratron—Type 

Shorts Test described in MIL—E-10, Amendment 2, Paragraph 4.7.7, 

except that tapping is done by hand with a soft rubber tapper 

(Specifications for this tapper will be supplied on request/. 

The areas of acceptance and reject.ion for this test are shown 

in the accompanying graph, Sharts , Test AccePtance Lim% ts. 

rubes are criticized for permanent or temporary shorts and Open 

C ircuits. 

Intermittent Conduction Life ( 1000 hours): 

This test is performed on a sample lot of tubes from each 

production run to assure the high quality of individual tubes 

and to prevent epidemic failures due to excessive changesin 

tube characteristics. Tubes are operated with heater voltage 

of 6.3 volts cycled 110 minutes on and 10 minutes off, and 
plate dissipation = 1.5 watts ( approx. I, at a shell temperature 

of 150° C. 

Tubes are criticized at 2 hours, 20 hours, and 100 hours 

for Inoperativesh and Transconductance, and at 500 hours and 

1000 hours for lnoperatives h and Useful Power Output at 250 Mc. 

RADIO CORPORATION OF AMERICA e 
Electronic Components and Devices Harrison. N. J. 
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Oscillator Life ( 1000 hours): 

This test is performed on a sample lot of tubes to assure 

sat isfactory ope rat ion of the tube as a 250—Mc osc i I l.star. Tubes 

are operated with heater volts = 6.3 and plate dissipation = 
1.4 watts. 

Tubes are criticized at 500 and 1000 hours for Inoper— 

atives h and Useful Power Output at 250 Mc. 

Grid Pulse Life ( 1000 hours): 

This test is performed on a sample lot of tubes from 

each produrtion lot. Tubes are operated with heater voltage 

of 6.3 volts cycled 1 10 minutes on and 10 minutes off, dc plate 

supply vol:s = 300, dc grid supply volts = —20, grid resistor 

(ohms) = 47, and plate— load resistor lohms) = 330. The grid 

is driven with pulse voltage, as follows: peak grid —to—cathode 

volts= 5, pulse repetition rate = 1000, pulse duration = lOys, 

pulse rise time < I µs, and time of 'all < 2 µs. 

Tubes are tested at 500 hours and 1000 hours fo , 1noper— 

ativesh and Peak Cathode Emission Current ( Pulsed). 

h . 
An Inoperative is defined as a tube having a discontinuitr, permanent 
short, or air leak. 

SHORTS-TEST ACCEPTANCE LIMITS 

AREA OF REJECTION 

AREA OF ACCEPTANCE 

2 4 bA 2 4 6 8 2 4 6 8 
lo 100 

RESISTANCE OF SHORT— KILOHMS 
1000 

92CS-1046581 
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1...400 MAX. A. 

.800 
MAX. 

I MT4 
METAL 
SHELL 

.625 
MAX. 

ZONE 'W' 
(NOTE 2) 

.190 

MAX. DIA. —.1 JEDECBNAoS.EE5-65 
(NOTE I) 

DIMENSIONS IN INCHES 92CS-12024 

BOTTOM VIEW 
Showing Arrangement of All II Base Pins 

CERAMIC 
/ WAFER 

LARGE SMALL 
LUG LUG 

•.SHORT PIN 
92CS-I2162 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

HEATER 

CATHODE-- ,PLATE 

SMALLii  

HEATER 

92CS-12055 

Note I: Maximum outside diameter of 0.440" is permitted 

along 0.190" lug length. 

Note 2: Metal- shell temperature should be measured in 

zone " A". 

LARGE__J 
LUG — 1 

GRID 

RADIO CORPORATION OF AMERICA 
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AVERAGE PLATE CHARACTERISTICS 
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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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AMPLIFIER 

rixEo 
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— OSCILLATOR 

RF-POWER 

MULTIPLIER 
AND 

AMPLIFIER 8 
FREQUENCY 

SERV CE 

FIXED 
OR 

CATHODE BIAS 

I I 
250 

METAL-SHELL TEMPERA/USE--C 

92CS-12521 

PULSE RATING CHART 
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DUTY FACTOR...THE RATIO OF AVERAGE CATHODE 
CURRENT TO MAXIMUM PEAK CATHODE CURRENT 
OCCURRING IN ANY 1000ps PERIOD. 

• 

AREA OF PERMISSIBLE OPERATION 

uui 36 

al 4 68 2 4 68 10 2 45 
DUTY FACTOR (Expressed ir Per Cent 92CS-12520 
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Beam Power Tube 

111>FORCED-AIR COOLED 
INTEGRAL RADIATOR 
MATRIX-TYPE CATHODE 

CERMOLOX 
HIGH GAIN- BANDWIDTH PRODUCTS 

340 WATTS CW POWER OUTPUT AT 400 Mc 
105 WATTS CW POWER OUTPUT AT 1215MC 

For Compact Aircraft, Mobile, and Stationary 
Equipment Applications in the UHF Frequency Range 

gl›Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 
Voltage ( AC or DC)b   6.3 volts 
Current at heater volts = 6.3 3.2 amp 
Minimum heating time  60 sec 

eMu-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 1.39 max. pf 

Mechanical: 

Operating Position  Any 
Overall Length  2.620" i 0.090" 
Greatest Diameter ( See Dimensional Outline) 1.625" ± 0.015" 
Weight ( Apprcx  )  4 oz 
Radiator  Integral part of tube 
Terminal Connections ( See Dimensional Outline): 

• 

• 

G1-Grid-No.1-
Terminal 
Contact 
Surface 

G2-Grid-No.2-
Terminal 
Contact 
Surface 

H - Heater-
Terminal 
Contact 
Surface 

GENERAL DATA 

H,K-Heate-- & 
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

Thermal: 

Plate, Grid No.2, Grid No.1, 
Cathode, and Heater Temperaturec  250 max. e Radiator Core Temperature c  250 max. °C 

OC 

o RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Air Flow: 

Through radiator -- Adequate air flow to limit the radi-

ator core temperature to 250° C should be delivered bygl) 

a blower through the radiator before and during the applica-

tion of plate, grid-No.2, and grid-No.I voltages. Typical 
values of air flow directed through the radiator versut 

plate dissipation are shown in accompanying Typical-Cooling-

Requirements curve. 

To Plate, Grid-No.2, Grid-No.1, Cathode, and Heater Termi-

nals -- A sufficient quantity of air should be directed al, 
the heater terminal and allowed to flow past 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 usually 

required when only heater voltage is applied to the tube. 

Plate Power, Grid-No.2 Power, Heater Power, and Air Flow --

These may be removed simultaneously. 

At Sea Level-- Cooling requirements, with air flow directed.> 

through the radiator as shown in accompanying Typical-Cooling-

Requirements curve, may be met by use of the following blowers 

and associated motors manufactured by Rotron Manufacturing 

Company Incorporated, Woodstock, New York, or equivalent: 
For 100% Plate Dissipation: 

Blower Model No. KS-250I AS-2501 AXIMAX 1 AXIMAX 1 

Motor Model No. I65AS 323JS 464YS 499JS 

Phase (01 I 3 I 3 
Frequency ( cps) 60 60 400 400 

Voltage ( v) 115 220 115 20Ci 

For 80% Plate Dissipation: 

Blower Model No. KS-20I AS-201 AXIMAX 1 AXIMAX 1 

Motor Model No. 92AS 323JS 464YS 499JS 

Phase ( 0) I 3 I 3 
Frequency ( cps) 60 60 400 400 

Voltage ( v) 115 220 115 200 

For 60% Plate Dissipation: 
Blower Me.del No. KS- I504 AS- I504 AXIMAX 1 AXIMAX 

Motor Model No. 92AS 323JS 464Y$ 499JS 

Phase (01 I 3 I 3 
Frequency ( cps) 60 60 400 400 

Voltage ( v) 115 220 115 200 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSd Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE  -200 max. volts 
DC PLATE CURRENT  250 max. ma da  
DC GRID-No.1 CURRENT  30 max. ma 
GRID-No.2 INPUT,'  10 max. watts 9111Ir 
PLATE DISSIPATION   300 max. watts 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Typical CCS Operation: 

1111, 

In cathode-drive circuit 

Frequency 400 1215 Mc 

DC Plate Voltage   2500 1250 volts 
DC Grid-No.2 Voltage   250 300 volts 
DC Grid-No.1 Voltagef  -15 -30 volts 
DC Plate Current   250 250 ma 
DC Grid-No.2 Current   2 1 ma OCC Grid-No.1 Current   15 7 ma 
Driver Power Output ( Approx.)g . 5 10 watts 
'Output-Circuit Efficiency  90 60 % 
Useful Power Outputh   340i 105 watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance   30000 max. ohms 

111, Grid-No.2 Circuit Impedance  Plate Circuit Impedance  10000 mex. ohms 

b See Operating Considerations under Beater  

b Measured with special shield adapter. 

C See Operating Considerations under fenparature and also bielensionol 
Outline for temperature measurement points. 

d Continuous Commercial Service. 

C See Operating Considerations under Grid 10.2. 

Obtained preferably from fined supply and grid-No.1 resistor. Suffi-
cient voltage should be provided from fox« supply to protect the tube 
in case of drive loss. 

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 circo;t. 

j For minimum Useful Power Output value. see Characteristics Range ',slues, 
Test 10.8. 

See Operating Considerations under Precautions. 

CHARACTERISTICS RANGE VALUES 

e Test No. 
1. Neater Current   Note Mtn. Max. 

1 2.90 3.55 amp 
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate . . . 2 - 0.065 Pf 
Grid No.1 to cathode 

& heater   2 13.5 16.5 pf 
Plate to cathode 

(1 heater   2 - 0.019 Pf 
Grid No.1 to grid No.2 . ' 16.8 22.2 pf 
Grid No.2 to plate . . . 2.7 3.7 Pf 
Grid No.2 to cathode 

& heater   2 - 1.30 Pf 
3. Grid-No.1 Voltage  1,3 -6.5 -20.5 volts 
4. Grid-Nc.1 Cutoff Voltage . • 1.4 - -65 volts 
5. Reverse Grid-No.1 Current. • 1.3 - -20 ma 
6. Grid-Nc.2 Current  1,3 -8 -2 ma 

®ell el RADIO CORPORATION OF AMERICA 
eiGir Electron Tube Division harrison, N. J. 
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Test No. Note Min. Max. 

7. lnterelectrode Leakage 
Resistance: • Between plate and all 

other electrodes . . 5 10 - megohms 
Between any two elec-

trodes except plate. 5 1 megohm 
8. Useful Power Output  6 300 - watts 

Note 1: With 6.3 volts as or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: '3'00hvet:,Ited voltage of 
v: IclCagpelaote 15Z11;Zletsa.djducstVd- grid—No.2 

current of 120 ma. 

Note With dc plate voltage of 2500 volts, dc grid—No.2 voltage of 
600 volts, and do grid—No.1 voltage adjusted to give a dc plate 
current of 2.5 ma. 

Note 5: under conditions with tube at 20° to 30° C without any voltages 
applied to the tube, the resistance between the two electrodes 
is measured with a 200—volt megger—type ohmmeter having an 
internal impedance of 1.0 megohm. 

Note 6: In a single— tube, cathode—driven coaxial—cavity class C ampli— 
fier circuit at 600 Mc and for conditions with 5.7 volts ac or 
dc on heater, dc plate voltage of 2500 volts and driver power 
output of 5 watts, dc grid—No.2 voltage of 250 volts, grid— 
No.1 voltage and tuning circuit are adjusted for maximum power 
output with plate current not : o exceed 250 Na and grid—No.1 
current not to exceed 20 ma. 

OPERATING CONSIDERATIONS 

Neater 

The heater of the 8226 should be operated at constant 

voltage rather thanconstant current. The rated heater voltage 

of 6.3 volts should be applied for 60 seconds 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 operating at 

the lowest heater supply voltage which will give the desired 

performance. Good regulation of the heater supply voltage is, 

in general, economically advantageous from the viewpoint of 

tube life; in no case should the voltage fluctuations be more 

than 5$. This recommendation is particularly applicable at 

the higher operating frequencies. 

Temperature 

The maximum radiator core or electrode 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 asTempilaq. This paint is 

manufactured in the form of liquid or stick by the Tempil 

Corporation, 132 West 22nd Street, New York II, N.Y. 

Grid No.2 

Grid—No.2 current is composed of a positive—current coin-

posent 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 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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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-Or ion similar to conditions given unde- Typica/ OPeratlon in 
the tabulated data section will minimize the possibility of 

exceeding maximum grid-No.2 input rating. 

The grid-No.2 circuit must be capable of maintaining the 

proper grid- o.2 voltage in the presence of moderate negative 

dc current aS well as normal values of positive current. 

Complete protection can be achieved by the use ol a well-.regulated power supply, a grid-No.2-to-ground impedance that 
is low enough to prevent gradual build-lp of grid-No.2 voltage 

and/or catastrophic build-up ( runaway) under negative current 

conditions, and a current overload relay to protect the grid 

No.2 against positive or negative cu- rents of the order of 
one-tenth the required plate current. 

• Standby Operation 

During Ipng or frequent standby periods, the 8226 may be 

operated at decreased heater voltage ta conserve life. 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. 

Precautions 

In beam power tubes with closely ,paced electrodel., such 

as the 8226, extremely high voltage gradients occur even with 

moderate tube operating voltages. Any arc- over between 

electrodes may bedestructive. A series impedance in the plate 

lead is recommended. The resultant pate impedance giving a 

plate- voltage- supply regulation of no better than 10% is 

usually sufficient. 

Protective devices should be used to protect no/ only the 

plate but also grid No.2 against overload. In order to pre-

vent excessive plate current flow and resultant o%.erheating 

of the tube, the common ground leac of the plate , ircuit 

should beconnecfed in series with the coil of an ins:antaneous ID overload relay. This relay should be adjusted to remove the 

dc plate voltage and dc grid-No.2 voltage when the average 

value of plate current reaches a value slightly higher than 

normal plate current. A protective device in the grid-No.2 

supply should rsmove the grid-No.2 voltage when the dc grid-
No.2 current reaches a value slightly higher than normal. 

The rated plate and grid-No.2 voltages of thts tube are 410 extremely dangerous. Great care should be taken during the 
adjustment 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 interlocks so that 

personnel can not possibly come in contact with any high-

potential point in the electrical ,ystem. The interlock 41110 device should function to break the primary circuit of the 
high-voltage supplies when any gate o- door of the prctective 

housing is opened, and should prev«nt the closing of the 

primary circuit until the door is aga .n locked. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RADIATOR CORE TEMP 
MEASUREAENT POINT 

RADIATOR 

1625 1.015 CIA. 
NOTE I 

PLATE TERMINAL 
CONTACT SURFACE 

1.100 ± .015 DIA. 
NOTE I 

GRID-N2 TERMINAL 
CONTACT SURFACE 
1.000 1 .015 DIA. 

NOTE 1 •-

060 MM. 
.090 MIN. 

GRID-No.1 TERMINAL .100 
CONTACT SURFACE MN 
.750 +.012 -.015 DIA. NOTE Ej 

NOTES la 2 

.054 MIN. 

HEATER TERMINAL 
CONTACT SURFACE - 
.250 .010 DIA. - 

NOTE I 

1.040 

.165 MIN. 
- NOTE 2 

• 

.140 
NOTE 2 

.095 MIN. ¡DI e 
.120 

• f 
MIN es *21 

0253.025 
HEATER- CATHODE 
TERMINAL CONTACT 

SURFAÇE 
r .017 

.500 _ .020 MA 
NOTES 1 a 2 

CZ11 STIPPLED REGION EMU CERAMIC 
NOTE 3 

• ELECTRODE-TEMPERATURE MEASUREMENT POINT 

ALL DIMENSIONS IN INCHES 

2.620 
1.090 

2.040 
+0.70 
-0.80 

92c31-12011 

NOTE I: SEE SKETCH GI FOR THE MAXIMUM DIAMETRICAL SPACE 

REQUIRED BY THE 8226 BASED UPON THE DI AMETER 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 GR I D- No. 1 

TERMINALS EXTENDS FROM THE EDGE OF ITS TERMINAL TO THE PLANE 

COINCIDENT WITH THE EDGE OF THE ADJACENT LARGER TERMINAL. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE AN-

NULAR REGIONS. 

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

e 

OPENING FOR: 

RADIATOR 
1 675 DIA 

PLATE TERMINAL 
1.118 DIA. 

GRID-No.2 TERMINAL 
1.018 DIA. 

GRID-No.I TERMINAL 
.763 DIA. --••• 

HEATER-CATHODE 
TERMINAL 
.518 DIA. 

HEATER 
TERMINAL 

.239 
DIA. 

92CS-12004 

.070 DIA. 

ALL DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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PREFERRED MOUNTING ARRANGEMENT 

& LAYOUTOFASSOCIATED CONTACTS 

_J J._ 

 -I" 1.250 i . 001 
DIA 

  r-11554001 
±.005 
1.050 

A. 

. -- - 
DIA _itt/7-7.905, .001 DI 

.650 ± 001 

I 

350  
DIA. 

SEE DETAIL "A"- 

260 + 5 000 DIA 
-  

— f 

L-.111.-051 

126(1 
.265 

r 

140 
1 .145 

2_005 
.360 

± 005 

094 DIA et ¡ DEEP- BREAK EDGE 

-e4 li--.156±.001 DIA 

DETAIL "e 9=M-12012 

ALL DIMENSIONS IN INCHES 

• 

IINOTE: ALL FINGER STOCK ( No.97-380) MADE BY INSTRUMENT 
SPECIALTIES COMPANY, LITTLE FALLS, NEW JERSEY. 

• 
RADIO CORPORATION OF AMERICA e 
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TYPICAL COOLING REQUIREMENTS 

a 

AIR FLOW DIRECTED THROUGH RADIATOR 
INCOMING AIR TEMPERATURE- 24° C 
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Beam Power Tube 

CERMOLOX® 
17 KILOWATTS PEAK POWER OUTPUT AT 1215 Mc 

FORCED-AIR COOLED HIGH GAIN-BANDWIDTH PRODUCTS 
INTEGRAL RADIATOR MATRIX-TYPE CATHODE 

For Pulsed RF Amplifier Service in Compact Aircraft, Mo-
bile, andStationary Equipment in the UHF Frequency Range 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipctential Cathode: 
Voltage ( AC cr DC( 6.3 volts 
Current at heater volts = 6.3 . . 3.2 volts 
tenimum heating time  60 sec 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.13 max. pf 
Grid No.1 to cathode & heater 15 Pf 
Plate to cathode a heater   0.019 max. pf 
Grid No.1 to grid No  2   20 Pf 
Grid No.2 to plate  4.6 pf 
Grid No.2 to cathode A heater 1.30 max. pf 

Mechanical: 

Operating Position  Any 
Overall Lergth  2.445" r., 0.075" 
Greatest Diameter ( See Dimenstona/ Out/tne) 1.250" t 0.015" 
Weight ( Approx  l  2 oz 
Radiator  Integral part of tube 
Terminal Connections ( See Dimensional Outline): 

GI - Grid-No. 1- H,K-Fleater-
Termina' Cathode-
Contact Te-minal 
Surface Contact 

G2 - Grid-No.2- Surface 
Termina' • P- Plate-
Contact 2 u Terminal 
Surface Contact 

H - Heater- Surface 
Tern na' 
Contact 
Surface 

Thermal: 

Plate, Grid No.2, Grid No.1, 
Cathode, and Heater Temperaturec. . 

Radiator Core Temperaturec  

H,K 

250 max. 
250 max. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division larrison, N. J. 
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Air Flow: 

Through radiator -- Adequate air flow to limit the radiator 

core temperature to 250° C should be delivered by a blower 
across the radiator before and during the application of 

plate, grid-No.2, and grid-No.I voltages. Typical values of 

air flow directed across the radiator versus plate dissipa-

tion are shown in accompanying Typical-Cooling-Requirements 

(With and without cowling) curves. 

To Plate, Grid—No.2, Grid—No.1, Cathode, and Heater Termi— 
nals -- A sufficient quantity ofairshould 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 usually 

required when only heater voltage is applied to the tube. 

Plate Power, Grid-No.2 Power, Heater Power, and Air Flow --
These may be removed simultaneously. 

At Sea Level-- Cooling requirements, with air flow directed 

through the radiatoras shown inaccompanying Typical-Cooling— 

Requirements curve, may be met by use of the following blowers 

and associated motors manufactured by Rotron Manufacturing 

Company Incorporated, Woodstock, New York, or equivalent: 
For 100% Plate Dissipation: 

Blower Model No. KS-2505 AS-2505 AXIMAX 1 AX1MAX 1 

Motor Model No. 165AS 323JS 464YS 499JS 

Phase ( 01 I 3 1 3 
Frequency ( cps) 60 60 400 400 
Voltage ( v) 115 220 115 200 

For 80% Plate Dissipation: 

Blower Model No. KS-202 AS-202 AX1XAX 1 AX1MAX 1 

Motor Model No. 92AS 323JS 464YS 499JS 

Phase (0) 3 I 3 

Frequency ( cps) 60 60 400 400 

Voltage ( v) 115 220 115 200 
For 60% Plate Dissipation: 

Blower Model No. KS- I504 AS- I504 AX1MAX 1 AX1MAX 1 

Motor Model No. 92AS 323JS 464YS 499JS 
Phase ( 01 1 3 1 3 

Frequency ( cps) 60 60 400 400 

Voltage ( v) 115 220 115 200 

PULSED RF AMPLIFIER 

Maximum Ratings, Absolute—Maximum Values: 

For frequencies uP to 1215 Mc and for a maximum "on" 

timed as specified in any l000—mtcrosecond interval. 

PEAK POSITIVE-PULSE PLATE VOLTAGE . . . 7000 max. volts 
DC PLATE VOLTAGE  4000 max. volts 
DC OR PEAK POSITIVE-PULSE 
GRID-No,2 VOLTAGE . . . . .   1000 max. volts 

DC OR PEAK POSITIVE-PULSE GRID-No.2 
TO GRID-No.1 VOLTAGE  1000 max. volts 

DC NEGATIVE OR PEAK NEGATIVE-PULSE 
GRID-No.1 VOLTAGE   200 max. volts • 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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DC PLATE CURRENT DURING PULSE: 
With 10-microsecond "ON" time . 4.5 max. amp 
With 5-microsecond "ON" time  6 max. amp 

CC PLATE CLRRENT: 
With 10-microsecond "ON" time . 0.070 max. amp 
With 5-microsecond "ON" time  0.050 max. amp 

GRID-No.2 INPUT° ( Average)  10 max. watts 
GRID-No.1 INPUT ( Average)   5 max. watts 
PLATE DISSIPATION ( Average)   125 max. watts 

Typical Operation: 

In a cathode-drive circuit, with rectangu-

lar waveshage pulses of 5-microsecond dura-
tion and duty factor of o.005. at 1215 Mc. 

With pulsed rf drive and pulsed grid-No.2 supply voltage 

DC Plate Voltage  4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage 1000 volts 
DC Grid-No.2 Voltage  -90 volts 
DC Grid-No.1 Voltage  0 volts 
Peak Plate Current  6 amp 
DC Plate Current  0.030 amp 
DC Grid-No.2 Current  0.003 amp 
DC Grid-No.1 Current  0.010 amp 

Peak Driver Power Output ( Approx.)f . 1250 watts 
Output-Cir:uit Efficiency ( Approx.) . 93 % 
Useful Peak Pulse Power Output 

(Approx.)g  10000 watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance  30000 max. ohms 
Grid-No.2 Circuit Impedance   10000 max. ohms 
Plate Circuit Impedance   h 

With pulsed rf drive, pulsed grid-No.2 supply 

voltage, and pulsed plate supply voltage 

Peak Positive-Pulse Plate Voltage . . . 7000 volts 
Peak Positive-Pulse Grid-No.2 Voltage . 1000 volts 
DC Grid-No.1 Voltage  0 volts 
Peak Plate Current  6 amp 
DC Plate Current  0.030 amp 
DC Grid-No.2 Current   0.003 amp 
DC Grid-No.1 Current  0.010 amp 
Peak Driver Power Output ( Approx.) 1250 watts 
Output-Circuit Efficiency ( Approx.) 87 % 
Useful Peak Pulse Power Output 

(Approx.)g ,i  170000 watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance  30« max. ohms 
Grid-No.2 Circuit Impedance   10000 ma>. ohms 
Plate Circuit Impedance   h 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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a See Operating Considerations under Heater. 
Measured with special shield adapter. 

• See Operating Considerations under fenperatureand also Diwensionol Out-
line for temperature measurement points. 

0,0 tine is defined as the sum of the duration of all the individual 
pulses whic.1 occur during an 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 per cent 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 portions of the pulse. 

Duty factor is defined as the ratio of 'on. time to indicated interval. 

e See Operating Considerations under Grid 10.2. 
f 

Driver power output includes circuit losses and feed- through power. It 
is the actual power measured at input to the tube drive circuit. It will 
vary with frequency of operation and driver circuitry. 

g Measured in the load of a coaxial-cavity circuit having the output cir-
cuit efficiency specified. 

h See Operating Considerations under Precautions. 

j For Minimum Useful Power Output value, see Characteristics Ranee Values, 
rest No.9. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Mtn. Max. 

1. 1-eater Current   1 2.90 3.55 amp 
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate . . . 2 0.13 Pf 
Grid No.1 to cathode 

6 heater   2 13.5 16.5 Pf 
Plate to cathode 

& heater   2 - 0.019 Pf 
Grid No.1 to grid No.2   2 16.8 22.2 Pf 
Grid No.2 to plate . .   2 3.6 5.6 Pf 
Grid No.2 to cathode 

6, heater   2 - 1.30 Pf 
3. Grid-No.1 Voltage ( 1). .   1,3 -11.5 -24.5 volts 
4. Grid-No.1 Voltage ( 2). .   4 -30 -62 volts 
5. Grid-No.1 Cutoff Voltage   1,5 _ -95 volts 
6. Reverse Grid-No.1 Current  1,3 _ -20 µa 
7. G-id-No.2 Current  1,4 -5 +11 ma 
8. Interelectrode Leakage 

Resistance: 
Between plate and all 
other electrodes . . • 6 10 megohms 

Between any two elec-
trodes except plate. . 6 1 megohm 

9. Useful Peak Pulse Power 
Output   7 15000 watts 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: with dc plate voltage of 2500 volts, dc grid-No.2 voltage of 300 
volts, and dc grid-No.1 voltage adjusted to give a dc plate cur-
rent of 50 ma, 

Note 4: with dc plate voltage of 2500 volts, dc grid-No.2 voltage of 700 
volts, and dc grid-No.1 voltage adjusted to give a dc plate cur-
rent of 50 ma. 

Note 5: With dc plate voltage of 4000 volts, dc grid-No.2 voltage of 700 
volts, and dc grid-No.1 voltage adjusted to give a dc plate cur-
rent of 5 ma. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Note 6: Under conditions with tube at 20° to 30° C without any voltages 
applied to the tube, the resistance between the two e'ectrodes is 
measured with a 200-volt Megger-type ohmmeter having an internal 
impedance of 1.0 megohm. 

Note 7: In a plate-and- screen-pulsed cathode-drive cavity at 1215 Mc and 
for conditions with 6., volts ac or dc on heater, peak oositive-
pulse plate voltage of 7000 volts anda maximum drive- power out-
put of 1500 peak watts. peak positive-pulse grid-No.2 voltage of 
keen volts, grid-No.1 voltage of 0 volts, and tuning ci-cuit and 
drive are adjusted for maximum power output with-peak plate cur-
rent not to exceed 6 amperes. Pulse duration is 5 microseconds 
and duty factor is 0.005. 

OPERATING CONSIDERATIONS 

Neater 

The heater of the 8227 should be operated at constant volt-

age rather than constant current. The rated heater.voltage of 

6.3 volts should be applied for 60 seconds 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 operating at the 

lowest heater voltage which will give adequate but not excessive 

emission to enable the 8227 to give the desired power output. 

Good regulation of the heater voltage is in general ecoromically 

advantageous f-omIthe viewpoint of tube life; in no ,ase should 

the voltage fluctuations be more than 5%. 

The cathode may be subjected to back bombardment as the fre-

quency is increased with resultant increase in temperature. When 

the duty factor is small, back bombardment normally need not be 

considered. When high duty factors are encountere 1, the nec-

essary heater voltage should be determined as follow'i: with all 

other voltages constant, the minimum heater-supply voltage con-

ditions at this reduced value shall provide satisfactory tube 

performance; any further reduction wi I show some degradation. 

Temperature 

The maximum radiator core or electrode temperature of 250° C 

is a tube rating and is to be observed in the same manner as 
other ratings. The temperatu re may be neasured with temperature-

sensit ive paint, such as Tempilaq. This paint is manufactured 

in the form of liquid or stick by the Tempil Corporation, 132 

West 22nd Street, New York II, N. Y. 

Grid No.2 

Grid-No.2 current is composed of a positive-current compo-

nent resulting from cathode emission to grid No.2 and a nega-

tive-current component resulting from secondary emission phe-

nonena. Because it is the net result of these component cur-

rents which is readon a meter in the grid-No.2 circu t, grid-

No.2 dissipation cannot be accurately determined. Operation 

similar to conditions given under Typical Operation in the 

tabulated data section will minimize the possibi'ity of ex-

ceeding maximum grid-No.2 input rating. 

RADIO CORPORATION OF AMERICA 
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The grid-No.2 circuit must be capable of maintaining the 
proper grid-No.2 voltage in the presence of moderate average 

negative dc current as well as normal values of average posi-

tive current. Complete protection can be achieved by the use 

of a well- regulated power supply, a grid-No.2-to-ground imped-

ance that is low enough to prevent gradual build-up of grid-

No.2 voltage and/or catastrophic build-up Irunawaylunder neg-

ative current conditions and a current overload relay to pro-
tect the grid-No.2 against positive ornegative current of the 

order of l0 ma. 

Standby Operation 

During long or frequent standby periods, the 8227 may be 
operated at decreased heater voltage to conserve life. It is 
recommended that the heater voltage be reduced to 80% of normal 

during standby periods upto 2 hours. For longer periods, the 

heater voltage should be turned off. 

Precautions 

In beam power tubes with closely spaced electrodes, such 
as the 8227, extremely high voltage gradients occur even with 

moderate tube operating voltages. Any arcover between elec-

trodes 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 
usually 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 cf the plate circuit should 

be connected in series with the coil of an instantaneous over-

load relay. This relay should be adjusted to remove the dc 
plate voltage and dc grid-No.2 voltage when the average val-

ue of plate current reaches a value slightly higher than 
normal plate current. A protective device in the grid-No.2 

supply should remove the grid-No.2 voltage when the dc grid-

No.2 current reaches a value slightly higher than normal. 

The rated plate and grtd-No.d voltages of thts tube are 

extremely dangerous. Great care should be taken during the 

adjustment of circuits. Thetubeand 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 interlocks so that 
personnel can not possibly come in contact with any high- po-

tential point in the electrical system. The interlock device 

should function to break the primary circuit of the high-

voltage supplies when any gate or door of the protective 

housing is opened, and should prevent the closing of the pri-

mary circuit until the door is again locked. 

RADIO CORPORATION OF AMERICA 
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1.250 ±.015 DIA. 1.-- NOTE 1 --III 

RADIATORye 

200 MIN.  

PLATE TERMINAL 
CONTACT SURFACE 

1.100 t 015 DIA. 
NOTE 

GRID- No 2 TERMINAL 
CONTACT SURFACE 
1.000 ± .01.5 DIA. 

NOTE I • 

RADIATOR- CORE TEMPER-
ATURE MEASUREMENT 

  POINT 

.060 MIN. 

.09C MIN. 

GRID-No.1 TERMINAL" roo-
CONTACT SURFACE MIN 
.750 • .012 -.015 DIA.N07:2.1 

NOTES I 81 2 

.050 MIN. 
.035 MIN. 

--t..165 MIN. 
*— NOTE 2 

a 

600 1.2i8 
MN. •.0 

045 

.095 MIN. 

-• 

.120 NON. .175 *:.020370 

  NOT;E  

I 1.335 .140 MIN. 

2.448 
t.075 

.054 MIN.— 

HEATER TERMINAL 
CONTACT SURFACE NOTES I a 2 
.250 t .010 DIA. 

NOTE 1 MAX. DIA 

• 1-.025* .025 
HEATER- CATHODE 
TERMINAL CONTACT 

SURFACE 

.5°C1 "8120 DIA. 

CM STIPPLED REGION OEM CERAMIC 
NOTE 3 

• ELECTRODE-TEMPERATURE MEASUREMENT POINT 
92CM-P138801 

ALL DIMENSIONS IN INCHES 

NOTE 1: SEE SKETCH GI FOR THE MAX IMUM DIAMETRICAL SPACE 

REQU I RED BY THE 8227 BASED UPON THE DIAMETER AND ECCENTRIC-

TV OF RADIATOR BAND AND OF EACH RING TERMINAL. 

NOTE 2: THE DIAMETER OF THE TERMINRL IS HELD TO THE INDI-

CATED VALUE ONLY OVER THE CONTACT SURFACE LENGTH. THIE CON-

TACT SURFACE LENGTH OF THE HEATER-CATHODE AND GR I 0- No. I 

TERMINAL; EXTENDS FROM THE EDGE OF ITS TERMINAL TO THE PLANE 

COINCIDENT WITH THE EDGE OF THE ADJACENT LARGER TERMINAL. 

NOTE 3: KEEP ALL STIPPLED REGION; CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE AN-

NULAR REGIONS. 
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RECOMMENDED COWLING 
FOR DIRECTING AIR FLOW ACROSS RADIATOR 

AIR 
FROM  

BLOWER 

I 
I I 
I  
I I 

I 
1 
/ / 

/ / 

It 
2 32 

92CM-11E194 

ALL DIMENSIONS IN INCHES 

i±1 
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PREFERRED MOUNTING ARRANGEMENT 
LAYOUT OF ASSOCIATED CONTACTS 

14---  1 000 t .001 

001 

.150 
±.00Ir ""--- e 

SHEET METAL ==#==== 
US STD.  --

GAUGE No18 =---== 
= 

.6501.001 
DIA. 

— —r 

.350 3.001 
DIA. 

SEE DETAIL "A" 

.2601 ex:205 01A 

.126 

J-
4 

.1561.001 DIA. 

±:îg 

140 
.145 

1.005 

8-32 
FILLET HEAD 

.300 
005 

1.050 
1.005 

.360 
±.005 

094 DIA. II DEEP- BREAK EDGE 

051 

265 

orneL 

ALL DIMENSIONS IN 11CNES 

WOTE: ALL FINGER STOCK ( No.97-380) MADE BY INSTRUMENT 
SPECIALTIES COMPANY, LITTLE FALLS, NEW JERSEY. 

920A-119711 
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SKETCH GI 

OPENING FORS 

RADIATOR 
1.315 DIA. 

PLATE TERMINAL 
1.118 DIA. 

GRID—No.2 TERMINAL 
1.018 DIA. 

GRID—No.1 TERMINAL r— .763 DU. 
NEATER—CATHODE 

TERMINAL 
.518 DIA. 

_HEATER 
TERMINAL 

.239 
--11 DIA. 19— 

MO DIA. 

92CS-11895 

ALL DIMENSIONS IM INCHES 
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TYPICAL COOLING REQUIREMENTS 

With Cowling 

AIR FLOW DIRECTED THROUGH 
RADIATOR WITH COWLING AS 

SHOWN IN ACCOMPANYING 
DIAGRAM. 

CURVE 
PRESSURE DROP— 
INCHES OF WATER 

A,B,C,D,E LESS THAN 0.1 

240 

  EXAMPLE: MAXIMUM TEMPERATURE 
  RISE WITH INCOMING AIR 
  TEMPERATURE OF 25* C 

cc 
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92CRI —11999 
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TYPICAL COOLING REQUIREMENTS 

Without Cowling 
AIR FLOW DIRECTED THROUGH RADIATOR 
FROM I"XI-1/2" ORIFICE LOCATED I- I/4" 
FROM RADIATOR. 

24 

e 220 

cc 
p_ 200 

Ui 
cc 

cL 
3 ISO 

cc 

I • 160 

o 
`› 140 

ca.1 

o 
É13 • 120 

o 
IC 

100 

IC 
ILI 80 

1-

60 

ce 
o o 
o 

IC 

20 

t . L11.111-17, I I . 1-1-Tilt 71  I  3 

EXAMPLE: MAXIMUM TEMPERATURE 

RISE WITH INCOMING AIR 
TEMPERATURE OF 25* C 

e 

0 20 40 60 80 100 120 
PLATE DISSIPATION— WATTS 
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8227 

DC PLATE CURRENT DURING PULSE: 
With 10-microsecond "ON" time 4.5 max. amp 
With 5-microsecond "ON" time  6 max. amp 

DC PLATE CURRENT: 
With 10-microsecond "ON" time 0.070 max. amp 
Witn 5-micFosecond "ON" time  0.050 may. amp 

GRID-No.2 INPUT° ( Average)  10 max. watts 
GRID-No.1 INPUT ( Average)   5 mar. watts 
PLATE DISSIPATION ( Average)   125 max. watts 

Typical Operation: 

In a cathode-drive circuit, with rectangu-
lar' waveshaPe Pulses oft-microsecond dura-
tion and duty factor of o.00, at 121F Mc. 

With pulsed rf drive and pulsed grid-No.2 supply voltage 

DC Plate Voltage  4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage   1000 volts 
DC Grid-No.2 Voltage  -90 volts 
DC Grid-No.1 Voltage  0 volts 
Peak Plate Current  6 asp 
DC P'ate Current  0.030 amp 
DC Grid-No.2 Current  0.003 amp 
DC Grid-No.1 Current  0.010 amp 
Peak Driver Power Output ( Approx.lf .   1250 watts 
Output-Circuit Efficiency ( Approx.) .   93 % 
Useful Peak Pulse Power Output 

(Approx.l°  10000 watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance  30000 max. ohms 
Grid-No.2 Circuit Impedance   10000 max. ohms 
Plate Circuit Impedance  h 

With pulsed rf drive, pulsed grid-No.2 supply 
voltage, and pulsed plate supply voltage 

Peak Positive-Pulse Plate Voltage . . . 7000 volts 
Peak Positive-Pulse Grid7No.2 Voltage . 1000 volts 
DC Grid-No.1 Voltage  0 volts 
Peak Plate Current  6 amp 
DC Plate Current  0.030 amp 
DC Grid-No.2 Current   0.003 amp 
DC Grid-No.1 Current  0.010 amp 
Peak Driver Power Output ( Approx.lf .   1250 watts 
Output-Circuit Efficiency ( Approx.) .   87 % 
Useful Peak Pulse Power Output 

(Approx.) 9.1  17000 watts.. 

Maximum Circuit Values: 

Grid-No.1 CircJit Resistance  30000 max. ohms 
Grid-No.2 Circuit Impedance   10000 max. ohms 
Plate Circuit Impedance   h 

.wtndicates a chanp. 
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• See Operating Conslueea:lons Jrlder Neater. 

Measured with special shield adapter. 

C See Operating Considerations under fesperatureand also Dimensional Out-
line for temperature measurement points. 

d "Os'. time is defined as the sum of the duration of all the individual 
pulses which occur during an 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 per cent 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 portions of the pulse. 

Duty factor is defined as the ratio of "on. time to indicated interval. 

e See Operating Considerations under Grid No.2. 

f  Driver power output includes circuit losses and feed- through power. It 
is theactual power measured at input to the tube drive circuit. It will 
vary with frequency of operation and driver circuitry. 

g Measured in the load of a coaxial-cavity circuit having the output cir-
cuit efficiency specified. 

h See Operating Considerations under Precautions. 

j For Minimum Useful Power Output value, see Characteristics Range Values, 
lest 10.9. 

CHARACTERISTICS RANGE VALUES • 
Test No. Note Min. Max. 

1. Heater Current   1 2.90 3.55 amp 
2. Di rect I nterel ect rode 

Capacitances: 
Grid No.1 to plate . 2 0.13 Pf 
Grid No.1 to cathode 

d heater   2 13.5 16.5 Pf 
Plate to cathode 

d heater   2 - 0.019 Pf 
Grid No.1 to grid No.2  2 16.8 22.2 Pf 
Grid No.2 to plate . .   2 3.6 5.6 Pf 
Grid No.2 to cathode 

8 heater   2 - 1.30 Pf 
3. Grid-No.1 Voltage ( 1). .   1,3 -11.5 -24.5 volts 
4. Grid-No.1 Voltage ( 2). .   4 -30 -62 volts 
5. Grid-No.1 Cutoff Voltage   1,5 - -95 volts 
6. Reverse Grid-No.1 Current  1,3 - -20 pua 

8. I nterel ect rode Leakage ma e 7. Grid-No.2 Current  1,4 -5 +11 

Res i stance: 
Between plate and all 
other electrodes . . 6 10 megohms 

Between any two elec-
trodes except plate. 6 1 rnegohm 

9. Useful Peak Pulse Power  
Output   7 15000 watts gi> 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 2500 volts, dc grid-No.2 voltage Of 300 
volts, and dc grid-No.1 voltage adjusted to give a dc plate cur-
rent of 50 ma. 

Note 4: with dc plate voltage of 2500 volts, dc grid-No.2 voltage of 700 
volts, and dc grid-No.1 voltage adjusted to give a dc plate cur-
rent of 50 ma. 

Note 5: with dc plate voltage of 4000 volts, dc grid-No.2 voltage of 700 
volts, and dc grid-No.1 voltage adjusted to give e dc plate cur-
rent of 5 ma. 

• 
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8239/3X3000A 

Low-Mu Triode 

e 
Electrical: 

FORCED-AIR COOLED  

GENERAL DATA 

Mtn. Av. Yu,. 

Filament, Thoriated Tungsten: 
Voltage ( AC or DC)   7.5 ± 5% - volts 

111, Current at 7.5 volts   49 - 54 amp 
Amplification Factor 4  4 - 5.6 
Transconductance, for plate 

volts = 3000, and plate 
amp = 1   11000 

Direct Interelectrode Capac-
itances ( Anprcx.): 
Grid to plate   17 - pf 
Grid to filament  30 _ Pf 
Plate to filament   2.6 - pf • 

_ µmhos 

Mechanical: 

Operating Pcsition   Vertical, base up or down 
Maximum Rigid Length   10.53" 
Maximum Diameter 4  156" 
Weight ( Approx  7.5 lbs 
Terminal Connections { See Outlire): 

G- Grid 
F - Filament 

ilk Thermal: 

W Seal Temperatures   

P - Pl ate 

150 max. °C 
Plate Core Temperatu-e  150 max. °C 
Air Flow   160 min. cfm 
Static Pressure 3 Gin ofwater 

AF POWER AMPLIFIER & MODULATOR -- Class AB la 

Maximum CCSb Ratings, Absolute-Maximum Values: 

DC Plate Voltaje   6000 nax. volts 
DC Plate Current   2.5 max. amp 
Grid Input  50 max. watts 
Plate Dissipation   3000 max. watts 

à Subscript 1 indicates that grid current doe, not flow during any part of 
the input cycle. • b Continuous Commercial Service. 
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8239/3X3000M 

0.53 
MAX. 

DIMENSIONS IN INCHES 

PLATE 

RADIATOR 
AND 
TERMINAL 

GRID 
TERMINAL 

FILAMENT 
TERMINALS 

92CS-12136 
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8379 

Traveling-Wave Tube 
HELIX-TRANSMISSION- LINE TYPE 
FREQUENCY RANGE, 2320-2680 Mc 
LOW-NOISE AMPLIFIER TYPE 

NF 4.5 db 
3I-db GAIN 

SOLENOID FOCUSING 
For Use in Input Stage of Radar, Scatter Propagation, 
and Other Microwave Receivers, and in IF Amplifiers 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  5.0 ± 5% volts 
Current at heater volts = 5.0   0.65 amp 
Starting cLrrent Must never exceec 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 
Weight 

1.375" ± 0.005" 
  1.5 lbs 

Collector-Terminal Connectera   Special Banana Jack 
RF Connector=:b 

Input terminal  Type N UG-18B/U Plug 
Output terminal  Type N UG-18B/L Plug 

Base  Octal 8-Pin 
BOTTOM VIDA 

G4 63 
Pin 1- Grid No.1 
Pin 2- No Connection HELM 62 
Pin 3- Helix 
Pin 4 -;rid No.4 
Pin 5- Grid No.3 
Pin 6- Grid No.2 

NC Pin 7- Heater 
Pin 8- -leater, Cathode 

G 11,K 

Maximum and Minimum Ratings, Abso/utz-Naremum Values: 

DC Collector Voltage  800 max. volts 
D( Helix Voltage  500 max. volts 
D( Grid-No.4 Voltage  500 mas. volts 
De Grid-No.3 Voltage  300 mas. volts 
DC Grid-No.2 Voltage  75 mas. volts 
DC Grid-No.1 Voltage  20 mas. volts 
DC Collector Currert  500 mas. µa 
DC Helix Current  5b mat:. µa 
DC Cathode Current  500 mas. µa 
Magnetic Field Strength   650d m4. gauss 
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RF vower 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 Helix 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.1 Voltage  10 volts 
DC Collector Current  150 µa 
DC Helix Current 0  5 µa 
DC Grid-No.4 Current 
DC Grid-No.3 Current 
DC Grid-No.2 Current   each less than 1 µa e 
DC Grid-No.1 Current, 
Magnetic Field Strength   850e gauss 
Gain ILow level)   31 db 
Power Output ( Saturated) 1  0 mw 
Noise Figure 4  5 db 

& Connection to the collector terminal may be made with a banana- type 
plug similar to a Raytheon Test Jack 27-1594621 fitted with an insu-
lator from MH Smith Type 211 banana plug. 

Both rf-input and rf-output terminals employ semi- rigid 50-ohmcoaxial 
lines. 

e During alignment of the tube in the magnetic focusing field, the helix 
current may exceed this value for short periods, but should never exceed 
10 ga. 

d This value of field strength will focus the electron beam, but noise 
figure will not be optimum. 

• Typical peak value for RCA Solenoid, Type MW4901 ( See Characteristics 
of RCA—MVU901 solenoid). 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current  1 0.45 0.85 amp 
Input VSWR: 
Non-operating 2  3 1.3 
Operating   1,4 1.5 

Output VSWR: 
Non-operating   2 - 1.5 
Operating 1  4 - 3 

DC Helix 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 

• 

• 

e 

• 

• 
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Note 1: 

Note 2. 

Note 3. 

Note 4. 

With heater voltage of 5.0 volts. 

With no electrode voltages applied. 

any tube having nrña; be considered rc4e' a i the rtnanoperat i ng1v but 
is less than 1.5. 

With electrode nl omree"c focusing field adjusted " r 

OPERATING CONSIDERATIONS 

The rated values for collector voltage. helix voltage, 

grid-No.4 voltage, and grid-No.g vcltage are high enough to 

be dangerous to the user. Care should be taken during adjust-
ment of circuits, especially when exposed circuit parts are 

at high dc potential. 

The power supply for the8379shmuld be capable cl 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 ncise figure. 

Provision should bemade for monitoring helix current, collec-

tor current, and cathode current. 

The rated heater voltage of 5.0 volts shoulc be applied 

for at least I minute to allow the cathode to reach normal 

operating temperature before volfages are applied to the 

other electrodes. 

The magnetic field required for focusing the electron beam 

of the 8379 may be obtained fromasoleuoidsuchas the RCA -MW490I 

or equivalent. The field must have a distribution as shown 

in Characteristics of RCA-NN4gor 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 shell and continuing for xt least nine inches along 

the tube axis can provide equivalen- focusing. 

Initial Alignment Procedure 

Apply rated heater voltage to the 8379 for one minute. 

Tien connect operating voltages as shown underTy0tcut Operation 

to all other tube electrodes except grid No.2. Grid-No.2 
voltage may then be applied, and increased until cathode cur-

rent reaches approximately 50 microamperes. 

If the tube is incorrectly aligned within the magnetic 

field, some of the beam current will be drawn to the helix 

and increase the helix current. Tie axial alignment of the 

8379 within themagnetic focusing field should then be adjusted 

to produce aminimum valueof helix carrent. Grid-No.2 voltage 

should then be increased until collector current is approxi-

mately ISO m"croamperes. Readjust alignment of he tube and 
magnetic focusing field until aminimum value of h0lix current 

is again obtained. Helix current of the 8379 when properly 

aligned in tie magnetic focusing field is usually less than 
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one microampere. Collector current should be checked to see 

if it is essentially the same as cathode current. Such a 

condition is another indication that the tube is properly 

aligned inthe magnetic field. lfa 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 dirffnment Procedure need not be repeated 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 follows: 

with the 8379 connected in its circuit, and with either noise 

input or signal input, adjust the helix voltage to give maxi-

mum output at the operating frequency. This value of helix 

voltage simultaneously produces optimum tube gain and lowest 

noise figure. Next, with no input signal, vary dc grid- No. I, 

grid-No.3, and grid-No.4 supply voltages alternately until the 
receiver output reachesa 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 field changes, it will 

be necessary to repeat the above adjustment procedure with 

regard to grid-No. I, 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 gradually impairs 

its performance. If, however, the crystal is preceded by the 

8379 in a preamplifier stage, the traveling-wave tube serves as 

a crystal-protection device because of its saturation charac-

teristic. See accompanying Saturation Characteristics curve. 
From this curve, it will be noted that the saturated power 

output of the 8379 is about I milliwatt which will not harm 

the crystal. Therefore, the spike- leakage limit of the TR 
tube can be eased and thus eliminate the need for supplying 

"keep-alive" voltage to the TR tube. Furthermore, the ability 

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 8379 in a preamplifier 

stage include: ( I/ reduction of the overall noise figure of 

the radar receiver; 121 improved receiver recovery time; 

131 better TR tube life, and 141 reduction of local oscillator 

radiation. All 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 amplified, even a small amount of phase distortion 
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can adversely affect performance. The following table shows 

for each tube elect ,ode the values of ras ripple voltage which 

will cause a peak-to-peak change in rf phase of apxraximately 
I degree. 

Typical Approx. RNSRipple 

Tube Operating Volts For Peak- to-Peak 
Electrode DC Volts Phase Sh ,ft of 1° 

Grid No.I 10 0.1 

Grid No.2 10 0.1 

Grid No.3 70 0.5 

Grid No.4 325 3.5 

Helix 375 0.024 

Collector 600 6.7 

For the RCA Solenoid Type MW490I operated at 90 volts dc, 
a peak-to-peak change in rf phase of approximately lc' will be 

caused by an rms ripple voltage of 7.7 volts. 

Input Matching Considerations 

In genera , the voltage standing wave ratio ("VSWRI will 
increaseasthe electron-beam current of the tube is increased. 

This " hot VSWR" is adirect function of gain and car, be attri-

buted to reflections of the amplified wave at a dim-continuity 

along the slow-wave structure. In ccntrast, the Vr.WR with no 

voitages applied tothetube, is referred to as the "sold VSWR". 

This "cold VSWR" determines thetransferof input signal energy 

to the helix and, tnerefore, the noise figure of the 8379 is 

not degraded by the " hot VSWR". In general, it will be found 

that when the input to the 8379 is adjusted for optimum match-

ing under "cold" conditions, the same adjustment will provide 

optimum matching under " hot" condizions. A typical input 

ma:ching characteristic isgiven in the accompanying carve for 

the 8379 under "cold" conditions. 

Notes On Associated Microwave Circuitry. 

A low-noise traveling-wave tube used in a superheterodyne 

circuit will cause a 3 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 s connected ti' a filter, 

signals in the reject band of the filter are reftected back 

into the tube. As these signals travel back through he tube, 

they suffer little attenuation until they are abso-bed by the 

attenuator. Eihould there be appreciable reflection ? rom the 
attenuator or another discontinuity inside the traveling-wave 

tube, oscillations may occur, depend ngonthe gain within the 

tube from the attenuator or discont:nuity to the output end 
of the tube. 

The 8379 i.designed to be short-circuit stable, i.e., the 

power reflected from ashort-circuited output termiration will 

be insufficient : o cause oscillatiok when the 8379 is oper-

ating at a normal value of beam current. If the beam current 

is increased ., uf'iciently above thi, value, the gain of the 

tube will increase until oscillation takes place. 
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When a high-gain microwave amplifier tube such as the 

traveling-wave tube is employed, special care must be taken 

to prevent distortion of oscillations resulting from feedback 

through circuitry external to the tube. Some types of filters 

may show satisfactory attenuation characteristics in and near 

the frequency band of interest. However, oscillations can 

still occur due to " holes" in the filter characteristic at 

frequencies outside the band of interest. Attenuation of 

filters should therefore be checked over wide bands and the 

holes, ifany, can be filled by supplementary, simple filters. 

DIMENSIONAL OUTLINE 

SECTION A-A' 

COLLECTOR 
TERMINAL 
(SEE NOTE) 

INPUT 

1 1.7 MIN. POR EITHER 
CONNECTOR 

1925 
125 

17 
MAX. 

/8 MAX.- 7/8 MIN. 

OUTPUT 

A 

TVPUN" 
CONNECTORS 
(UG- 1138/U) 

METAL 
SHELL 

1.390 MAX. DIA. 

DETAIL OF GROOVE 
AND KEYWAY 

.115 
703-4 
  I--

ri L428 
3.005 IA , -64 
  lee\ 2%4 

f_I/2 MAX OCTtiLAS8E-PIN 

ruegt.. 

3.003 

92CM-12299 

DIMENSIONS IN INCHES 

Note: Special Banana Jack--Mates with Raytheon Test Jack 
27-1594G2I fitted with an insulator from an HH Smith Type 

211 Banana Plug. 
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Characteristics of RCA-MW4901 Solenoid 
SOLENOID CURRENT • 2.5 AMPERES   

200 

2 4 6 8 10 12 

DISTANCE FROM REFERENCE GROOVE— INCHES 

92CS—I2298 

Input-Matching Characteristic 
WITH NO VOLTAGES APPLIED TO TUBE  

2300 2400 2500 2600 2700 

FREQUENCY— Mc 
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8437  

Beam Power Tube 
CERMOLOX 8 

FORCED-AIR COOLED HIGH GAIN-BANDWIDTH PRODUCTS 
INTEGRAL RADIATOR 10000 WATTS CW POWER OUTPUT 
THORIATED-TUNGSTEN MESH FILAMENT AT 400 Mc 

For Compact Aircraft, Mobile, and Stationary Equip-
ment Applications in the UHF Frequency Range 

Electrical: 

Filamentary Cathoce, Thori-
ated-Tungsten Cylindrical-
Mesh Type: 
Voltage ( AC,cr DC)  {8.5 typ. volts 

9.0 max. volts 

Current: 
Typical va'ueat8.5 volts   88 amp 
Maximum value for start-

ing, ever momentarily   300 amp 
Minimum heating time  15 sec 

Mu-Factor, Gris No.2 to 
Grid No.1 fo , plate volts 
= 7000, grid-No.2 volts 
= 1350, and plate ma. = 500   30 

Direct Interelectrode 
Capacitances: 
Grid No.1 to platea   0.4 max. Pf 
Grid No.1 to filament   86 Pf 
Plate to filament&  0.07 max. Pf 
Grid No.1 to grid No  2   88 Pf 
Grid No.2 to plate  20 Pf 
Grid No.2 to filament&  1.5 max. Pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  6.188" 
Maximum Diameb-r 
Weight ( Approx  )   12 lbs. 
Radiator  Integral part of tube 
Terminal Connections ( See Dimensional Outline): 

G - Grid-No.1- i 
Termina' 
Contact 
Surface 

G2 - Grid-No. 7-
Terminal 
Contact 
Surface 

F - Fi lament-
Terminal 
Contact 
Surface 

G2 

(See Dimensional Outline) 6.170" 

K-F- Cathode-
Filament 
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 
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Thermal: 

Terminal Temperature ( Plate, 
grid No.2, grid No.1, cathode-
filament, and filament)  250 max. oc 

Plate-Core Temperature   250 max. oc 
Air Flow: 
Through radiator -- Adequate airflow toi mit the plate-core 

temperature to250° C should bedelivered by a blower through 

the radiator before and during the application offilament, 

plate, grid-No.2, and grid-No.I voltages. Typical values of 
air flo,vdirected through the radiator are shown in accompany-

ing TyPical -Cooling-Requirements curve as afunction ofplate 
dissipation. 

To Plate, Grid-Mo.. Grid-No.i. Cathode-Filament,andFslament 
Terminals -- A sufficient quantity of air should be allowed 

to flowpast each of these terminals sothat their temperature 
does not exceed the specified maximum value of 250° C. 

During Standby Operation -- Cooling air is required to the 

Cathode- Filament and Filament Terminals 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. 

At Sea Level -- Cooling requirements asshown in accompanying 

Typical -Cooling-Requirements curve, may be met by use of the 

following blowers and associated motorsmanufactured byRotron 

Mfg. Co., Inc., Woodstock, N.Y., or equivalent: 
For 100% Plate Dissipation:  

PS-606 Blower Model No. AS-704 KS-704 P 
Motor Model No. 255JS 452AS 

Phase (0) 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 (0) 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 (0) 3 1 1 3 
Frequency ( cps) 60 60 400 400 
Voltage ( v) 208 115 115 115 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS 6 Ratings, Absolute-Maximum Values: 

For frequencies up to 500 Mc 

DC Plate Voltage  700G max. volts 
DC Grid-No.2 Voltage  1500 max. volts 
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8437 
DC Grid-No.1 Voltage  -150 max. volts 
DC Plate Current  4 max. amp 
DC Grid-No.1 Current  1.2 max. amp 
Grid-No.1 Irpute  150 max. watts 
Grid-No.2 Inpute  300 max. watts 
Plate Dissipation   10000 max. watts 

Typical CCS Operation: 

In Cathode-Drive Ctrcutt at goo Mc 

DC Plate Voltage  6500 volts 
DC Grid-No.2 Voltaged   1200 volts 
DC Grid-No.1 Voltagee   -30 volts 
DC Plate Current  3.5 amp 
DC Grid-No.2 Current  0.05 amp 
DC Grid-No.1 Current  0.53 amp 
Driver Power Out putt lApprox  l   600 watts 
Output-Circuit Efficiency   78 % 
Useful Power Output   10000 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  5000 max. ohms 
Grid-No.2-Circuit Impedance   g 
Plate-Circuit Impedance   h 

g See Characteristics Range Values, Test 

Continuous comercial Service. 

C Grid input represents the power dissipated .11 the grid electrode. The 
grid input is not necessarily the product of the dc grid voltage and 
the «metered grid current. For example, sen Grid No.2 under Operating 
Considerations. 

d obtained from a fixed supply. 

e Obtained from a grid-No.1 resistor or from a combination ot grid-No.1 
resistor with either fixed supply or cathode resistor. 

No.2. 

The driver stage is required to supply tube losses and rf circuit 
losses. It should be designed to provide aim excess of power above the 
indicated values to take care of variations in line voltage, components, 
initial tube characteristics, and tube charncteristics during life. 

g See Grid No.2 under Operating Considerations. 

h See Plate under Operating Considerations. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Mtn. Max. 

1. Filament Current  1 84 92 amp 
2. Direct lnterelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.4 pf 
Grid No.1 to filament   - 78 94 pf 
Plate to filament 2  3 - 0.07 pf 
Grid No.1 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.1 Voltage 1  4 - 125 volts 
Note 1: With d.5 on volts on filament. 

Note 2. With external flat metal shield 8. in diameter having a center 
hole 4. 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. 
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hUtu .1: 01 tr,,al flat metn1 shield 8' r r 

hole S-3/8' in diameter. Shield is located in plane of the 
grid-No,1 terminal, perpendicular to the tube axis, and is 
connected to grid No.1. 

Note 4: With dc plate voltage of 1750 volts, dc grid-No.2 voltage of 
1200 volts, and instantaneous grid-Not voltage adjusted to give 
peak plate current of 10 amperes. 

OPERATING CONSIDERATIONS 

Filament 

The rated filament voltage of 8.5 volts should be applied 

for 15 seconds to allow the cathode to reach normal operating 

temperature before voltages are applied to other electrodes. 

The life of the cathode can then be conserved by adjust-

ing to the lowest nominal filament supply voltage which will 

give the desired performance. Good regulation of the filament 

supply voltage about this value is, in general, economically 

advantageous from the view- point of tube life. The supply 

regulation should not exceed ± 5%. This recommendation is 

particularly applicable at the higher operating frequencies. 

Temperature 

The maximum plate core or terminal temperature of 2500 C 

is a tube rating and is to be observed in the same manner as 

other ratings. lhe temperature may be measured with tempera-

ture- sensitive paint, such as Tempilaq. This paint is manu-

factured in the form of liquid o- stick by the Tempil Cor-

poration, 132 W. 22nd Street, New York 11, 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 from secondary-emission 

phenomena. Because it is the net result of these component 

currents which is read on a mete- in the grid-No.2 circuit, 

grid-No.2 dissipation can not beaccurately determined. Oper-

ation similar to conditions given under Typical Operation in 

in thetabulated data section will minimize the possibility 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 

dc current as well as normal values of positive current. 

ComDlete protection can be achieved by the use of a well-

regulated power supply, a grid-No.2-to-ground impedance that 

is lowenough to prevent gradual build-up of grid-No.2 voltage 

and/or catastrophic build-up ( runaway, 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. 

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-

a•le 
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trodes may be destructive. A series impedance in the plate 

lead is recommended. The resultant prate impedance giving a 

plate- voltage- supply regulation of lo better than 10% is 

usually sufficient. 

Standby Operation 

During Fong or frequent standby pEriods, the 8437 may be 

operated at decreased filament voltage to conserve life. It 

is recommended that the filament voltage be reduced to 80% of 

normal during standby periods up te 2 hours. For longer 

periods, the filament voltage should be turned off. 

Precautions 

Protective devices should be used to protect the plate and 

grid No.2 acainst overload. Excessive plate-current flow and 

resultant oyer-heating of the tube can be prevented byconnec-

tion of the common ground lead of the plate circuit ire series 

with the co:I of an instantaneous overload relay. ' his relay 

should beadjusted to remove the dc plate voltage and dc grid-

No.2 voltage when the average value of plate current reaches 

a value slightly higher than normal [' Fate current. A protec-

tive device in the grid-No.2 supply uhould remove the grid-

No.2 voltage win'', the dc grid-No.2 current reaches a value 

slightly higher than normal. 

The reed plate and grtd-No.d vo:tages of thts tube are 

extremely- dangerous. Great care should be taken during the 

adjustment ofcircuits. The tube and itsassociated apparatus, 

especially all parts which may be at high potential aoove 

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 

cevice shoild function to break the primary circuit of the 

hip-voltage supplies wqen any gate o- door of the protective 

housing is opened, and should prevent the closing of the 
primary circuit until the door is again locked. 
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6.13W15 

PLATE CORE TEMPERATURE 
IMASuREMENT POINT \ 

PLATE TERMINAL 
CONTACT SURFACE 
4.184 * .02001A. 

NOTE I 
GRIO-No.2 TERMINAL, 
CONTACT SURFACE 
3.9001:e' DIA. 

NOTE I 
GRIO-Noi TERMINAL 
CONTACT SURFACE 
3.300 R .015 DIA. 

NOTES 182 

CATHODE-FILAIENT 
TERMINAL CONTACT 

SURFACE 
2.6% A 1316 DIA. 

NOTES I 8 2 

- STIPPLED REGION 
NOTE 3 

01 CERAAIX INSULATOR 

• TERMINAL TEMPERATURE 
MEASUREMENT POINT 

j_265 

.975  DIA 
1TAESOIe8 

2.095 * .018 DIA 

NOTES I 132 

2.1no 
±.019 

REFERENCE SURFACE -, 

T TERMINAL .880 * 
CONTACT SURFACES NOTE 2 

OIMENSIONS Pl INCNES 

6J88 
MAX. 

Mle-12131 

NOTE I: SEE SKETCH Gi FOR THE MAXIMUM DIAMETRICAL SPACE 

REQUIRED BY THE 8437 BASED UPON THE DIAMETER AND ECCEN-

1 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.I 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. 

RADIO CORPORATION OF AMERICA 
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SKETCH GI 

DETAIL OF POST 

e517, 

OPENING FOR: 

RADIATOR 
6.240 DIA. 

PLATE TERMINAL 
4.238 DIA 

GRID—No.2 TERMINAL 
3.960 DIA 

GRID—No. I TERMINAL 
3.335 DIA 

FILAMENT—CATHODE TERMINAL 
.7 s sIA. 

FILAMENT TERMINAL 
(INNER) 
1.935 DIA   

FILAMENT TERMINAL 
(OUTER) 

  2.130 DIA.   92CS — 12100 

DIMENSIONS IN INCHES 
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PREFERRED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

 "n 

92C10 .2111 

DIMENSIONS 
IN INCHES 

NOTE I: FINGER STOCK No.97-310. 

NOTE 2: FINGER STOCK No.97-I39. 

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 

PLATE DISSIPATION 
CURVE WATTS 

4000 
6000 
8000 
10000 

A 

D 

: 

50 

100'+— 
: A 

DIRECTION OF AIR FLOW 

• ••• 

a ',Tr 

6-111  
50 100 /SO !So 

ANODE CORE TEMPERATURE •C SOLID L NE 
O I 2 3 4 5 6 7 
PRESSURE DROP IN INCHES OF WATER ( DASHED LINE 1 

92CM— I2C96 
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TYPICAL CHARACTERISTICS 
FILAMENT VOLTS•8 5 
GRID-No.2 VOLTS•I200 
GRIO-No.1 VOLTS•Eci 
ICI. — 
IC2 

O • 

1000 2000 3000 4000 5000 6000 7000 
PLATE VOLTS 

92CM-1210IRI 
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Beam Power Tube 
LESS THAN I-SECOND WARM-UP COAXIAL-ELECTRODE STRUCTURE 
FOR USE IN LOW-VOLTAGE MOBILE CERAMIC-METAL SEALS 

EQUIPMENT UP TO 500 Mc CONDUCTION COOLED 

For Use as an RF Power Amplifier, Oscillator, Reg-
ulator, Distributed Amplifier, or Linear RF Power 
Amplifier in Mobile or Stationary Equipment 

Electrical: 

Filamentary Cathode, Woven-Wire-
Mesh Type, Oxice-Coated: 
Voltage ( AC or DC)  2.9 volts 
Current at 2.9 volts  4.6 amp 
Minimum heating time  'ess than la sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 
volts = 200, and plate amperes= 1.2 11 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.13 max. Pf 
Grid No.1 to cathode  16 Pf 
Plate to cathode  0.03 max. of 
Grid No.1 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" t 0.065" 
Diameter  1.426" ± 0.010" 
Weight ( Approx  )  2 oz 
Socket E F. Johnson Co.c No.124-31-100, 

Mycalexd No.CP464-2, oreg.iivalent 
Grid-No.2 Bypass Capacitor. . E. F. John3on Co.c No.124-113-1, 

or eqIiivalent 
Base  Large-Wafer Eledenar 11-Pin with Ring 

(JEDEC Nc.E11-81) 
Terminal Connections (See Dimensional Outline): 

BOTTOM VIEW 
Pin 1- Filament-Cathode 
Pin 2- Grid No.2 
Pin 3-Grid Nc.1 
Pin 4- Same as Pin 1 
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 1 GI F—K 
Pin 10- Grid No.2 
Pin 11- Filament 
Cap- Plate-Terminal Connection 
Cylinder- Plate-Terminal 

Contact Surface 
Ring° - Grid No.2 Terminal 

Contact Surface 

RADIO CORPORATION OF AMERICA 
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Thermal: 

Terminal Temperature 
All Terminals)   250 max. oc 

Plate Core Temperature ( See 
Dimensional Outline)   250 max. OC 

Cooling, Conduction: 
The plate terminal must be thermally coupled to a constant 

temperature device lheat sink--solid or liquid) to limit 

the plate terminal temperature to the specified maximum 

value of 250 ° C. The grid-No.2, grid-No. I, and filament 

gib 
terminals may also require coupling to the heat sink to 

limit their respective terminal temperature tothe specified 

maximum value of 250° C. 

LINEAR RF POWER AMPLIFIER 

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 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   100e max. watts 
Grid No.2 Input   8 max. watts 

Typical CCS Operation with "Two-Tone Modulation": 

At 30 Mc 

DC Plate Voltage  700 volts 
DC Grid-No.2 Voltageh   250 volts 
DC Grid-No.1 Voltage's   -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  1.0i ma 
Peak-Envelope Driver Power 
Output ( Approx.('   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   40 11 watts 
Peak envelope   80h watts 

• 

• 

• 

• 
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Maximum Circuit Values: 

Grid-No.1-Cinuit Resistance 
Under Any Conditicn: 
With fixed bias  25000 max. ohms 
With fixed bias ( In Class ABI 

operation)   100000 ma>. ohms 
With cathode bias Not recommended 

Grid-No.2 Circuit Impedance  10000 ohms 
Plate Circuit Impedance  

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 

and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS Ratings, » so/ate—Maximum Vatues: 

U p to 500 ¡dc 

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  300 max. ma 
DC Grid-No.1 Current  10C max. ma 
Grid-No.2 Input   6 max. watts 
Plate Dissipation   100g max. watts 

Typical CCS Operation: 

In Grid-Drive Circuit at 50 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 Cureent  300 300 ma 
DC Grid-No.2 Current  25 25 me 
DC Grid-No.1 Current  50 50 ma 
Driver Power Output ( Approx.)g 1  2 1.2 watts 
Useful Power Output   85" 110n watts 

In Grid-Drive Circuit at 175 Mc 

DC Plate Voltage  500 700 volts 
DC Grid-No.2 Voltage  200 200 volts 
DC Grid-No.1 Voltage  -30 -30 volts 
DC Plate Current  300 300 ma 
DC Grid-No.2 Current  30 20 ma 
DC Grid-No.1 Current  40 40 ma 
Driver Power Output ( Approxig  3 3 watts 
Useful Power Output   70" 105" watts 

In Grid-Drive Circuit at 470 Mc 

DC Plate Voltage  700 volts 
DC Grid-No.2 Voltage  200 volts 
DC Grid-No.1 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 
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In Grid—Drive Circuit at 470 tic 
Driver Power Output (Approx.) q  5 watts 
Useful Power Output   85" watts e 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
Under Any Condition: 
With fixed bias   25000 max. ohms 

Grid-No.2 Circuit Impedance   10000 max. ohms 
Plate Circuit Impedance   

4 The heating time required for adequate cathode emission is a function 
of the filament voltage and the impedance of the filament-voltage 
supply. It may be drastically reduced by employing a suitably de-
signed overvoltage control circuit. 

Measured with special shield adapter. 

• E.F.Johnson Co., 1921 10th Ave. S.W., Waseka, Minnesota. 

d Mycalex Corp. of America, 125 Clifton Blvd. Clifton, N.J. 

e For use at higher frequencies. 

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 adjustment under ' Single-
Tone . conditions, the average plate current may be as high as 050 ma. 

g Maximum plate dissipation is limited by the maximum plate core temper-
ature and the cooling system to maintain tube operation below the 
specified maximum plate core temperature. With simple low-cost cooling 
techniques, maximum plate dissipation may be only about 100 watts; 
with more sophisticated cooling techniques, maximum plate dissipation 
may be as high as 300 watts. 

Obtained preferably from a separate well- regulated source. 

j This value represents the approximate grid-No.1 current obtained due 
to initial electron velocitiesandcontact -potential effects when grid-
No.1 is driven to zero volts at maximum signal. 

k Driver power output represents 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 circuit used. The tube driv-
ing power is approximately zero watts. 

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

n This value of useful power is measured at load of output circuit. 

P The tube should see an effective plate supply impedance which limits 
the peak-current through the tube under surge conditions to 15 amperes. 

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. 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

1. Filament Current  1 3.6 5.6 amp 
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.13 pf 
Grid No.1 to cathode  2 14 18.5 pf 
Plate to cathode  2 - 0.03 Pf 
Grid No.1 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 -6 -24 volts 
4. Grid-No.2 Current 1  3 -7 +8 ma 

RADIO CORPORATION OF AMERICA 
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note 1 

Cote 2 

Note 3 

With 2.9 volts ( AC or oc) on filament. 
Measured with special shield adapter. 

With dc plate voltage of 700 volts. dc grid-No.2 voltage of 250 
volts, and cc grid-No.1 voltage adjusted to give a dc plate cur-
rent of 185 ma. 

.500 
MAX. -el 

PLATE TERMINAL ' DM. , 
CAP JEDEC 

PLATE CORE- 1 
TEMPERATURE 

MEASUREMENT POINT 

PLATE 
TERMINAL CONTACT 

SURFACE 
(CYLINDER) 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

W I CERAMIC 
STIPPLED 

L. REGION 
NOTE 1 

.1306 
t.005 
DM. 

NOTES 
283 

1 
1.920 

.700 1.065 
MIN. 

1.5 5 2.26 
  ..045 MAX. 

ifeeeeeed 
125 
MAX. J50 

(  
.300 

Iret 'Tr ' 11  --lr  

hoeo MIN.  

4..020  

--- BASE 
263 JEDEC 

.687 MA. 1 
NOTES—M 

1.426 t.010 
(NOTES 

92C5-11306RI 

DIMENSIONS IN INCHES 

Note I: Keep all stippled regions clear. Do not al low 

contacts or ci rcuit components to prot rude into these 

annular volumes. 

Note 2: The diameters of the plate terminal contact 

surface, grid-No.2 terminal contact surface, arid pin 

circle to be concentric within the fol lowing values of 

maximum full irdicator 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: - he ful I indicator reading is the maximum 

deviation in radial position of 4 surface when the 

tube is completely rotated about the center of the 

reference ; urface. It is a measure of the total effect 

of run-out and el I ipt icity. 
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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 Applications Intended for UHF TV Service 
in Stationary and Portable Equipment, such as AC Power 
Amplifiers or Modulators, Plate- Modulated RF Power 
Amplifiers in Class-C Telephony Service, AM or Single-
Sideband Linear RF PowerAmplifiers, Hard-Tube Modulators, 
Pulsed-REAmplifiers,Requlators, or other Special Services 

Electrical: 

Filamentary Cathode, Thoriated 
Tungsten Mesh Type:& 

Voltage )e,C or DC)  f4.5 tip. volts 
5.0 m'ax. volts 

Current: 
At 4.5 volts  125 tep. amp 
For starting, even momentarily  300 max. amp 

Cold res'stance   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 

D;rect Interelectrode Capacitances: 
Grid No.1 to plat ea 0  32 max. Pf 
Grid No.1 to filament   65 Pf 
Plate ta filament& ,&  0.040 max. Pf 
Grid No.1 to grid No  2   70 Pf 
Grid No.2 to plate  13 Pf 
Grid No.2 tc filament&  2.0 max. Pf 

Mechanical: 

Operating Position  Vertical, either end up 
Maximum Overall Length  5.65" 
Maximum Diameter ( See Dlinens:onal Outl:ne)   6.17" 
Weight ( ApproK  )   10 lbs 
Radiator  Integral part of tube 
Terminal Connections ( See Dimensiona: Outlzne): 

G:-Grid-No.1-
Terminal 
Contact 
Surface 

G2-Grid-No.2-
Terminal 
Contact 
Surface 

F- Filament-
Terminal 
Contact 
Surface 

K-F - Cathode-
Filament 
Terminal 
Contact 
Surface 

P - ° I ate-
Terminal 
Contact 
SLrface 
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Thermal: 

Terminal Temperature ( Plate, 
grid No.2, grid No.1, cathode-
filament and filament)  250 max. 

Plate-Core Temperature  250 max. 
Air Flow:d 

Through radiator -- Adequate air flow to limit the plate-

core temperature to 250° 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. 

To Plate, Grid-No.2, Grid-No.1, Cathode -Filament, and 
Filament 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. 

During Standby Operation Ccoling 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. 

RF POWER AMPLIFIER -- Class B Television Servicec 

Synchronizing- level conditions Per tube 
unless otherwise specified 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC Plate Voltage  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 a cathode-drive circuit at 890 Nt 
and bandwidth of 8.5 Nt 

DC P'ate 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 
Peoestal level   2.2 amp 

DC Grid-No.2 Current: 
Synchronizing level 0  015 amp 
Peaestal level 0  011 amp 

DC Grid-No.1 Current: 
Synchronizing level 0  375 amp 
Pedestal level 0  275 amp 

Driver Power Output: 
Synchronizing level   600 watts 
Pedestal level   335 watts 

Output Circuit Efficiency   80 

DATA RADIO CORPORATION OF AMERICA 
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Useful Power Output: 
Synchronizing level   5500 watts 
Pedestal level  3100 watts 

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

RF POWER AMPLIFIER -- Class C FM Telephony° 

Maximum CCS Ratings, Absolute-Maximum (aloes: 

DC Plate Vo:tag,  7090 volts 
DC Grid-No.2 Voltage  1500 volts 
DC Grid-No. ._ Voltage  -00 volts 
DC Plate Current  3 amp 
DC Grid-No.1 Current  0.55 amp 
Grid-No.1 Input 100 watts 
Grid-No.2 Inputg  150 watts 
Plate Dissipation   10000 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  5000 ohms 
Grid-No.2-Circuit Impedance  See Note g 
Plate-Circuit Impedance  See Note h 

Typical CCS Operation: 

In Cathode-Drive Circuit at gooNc 

DC Plate Voltage  5700 volts 
DC Grid-No.2 Voltage  1000 volts 
DC Grid-No.1 Voltage  -85 volts 
DC Plate Current  2.7 amp 
DC Grid-No.2 Current 0  025 amp 
DC Grid-No.1 Current 0  200 amp 
Driver Power Output   900 watts 
Output-Circuit Efficiency   72 
Jseful Power Output   5500 watts 

With external flat metal shield 8. in diameter having a center hOle 3. 
in diameter. Shield is located in plane of the grid—No.2 terminal, 
perpendicular to the tube axis, and is connected to grid 140.v. 

b with external flat metal shield 8. in diameter having a certer hole 
2-3/8" in diameter. Shield is located in plate of the grid—No.1 termi— 
nal, perpendicular to the tube axis, and is connected to arid No.1. 

The fallowieg footnotes apply to the RCA fransnitting tube Cperating 
Considerations given at front of this sect in. 

C See Electrical Considerations — Filament or Heater. 

See Cooling Considerations — Forced—ti r cool ing. 

e See Casses of Service. 
See rectricai Considerations — Grid—No.1 Voltage Supply. 

g See rectrical Considerations — Grid—No.2 voltage Supply. 

See Electrical Considerations — Plate Voltage Supply. 
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DIMENSIONAL OUTLINE 

6.17 DIA. MAX 
NOTE la 

RADIATOR 

PLATE CORE TEMPERATURE 
/MEASUREMENT POINT 

N11111111// 
PLATE TERMINAL 
CONTACT SURFACE , 

3.250 ± .015 DIA. 
NOTE lb 

GRID-No 2 TERMINAL 
CONTACT SURFACE j  
5028 ± 814 DIA. — 1  

NOTE IC 

GRID-Nol TERMINAL 
CONTACT SURFACE 
2.319 ± .012 DIA. 
NOTE Id 8 2 

CATHODE- FILAMENT 
TERMINAL CONTACT 

SURFACE 
1850 ± .010 DIA. 
NOTES le 8 2 

i=3 STIPPLED REGION NOTE 3 

635 CERAMIC INSULATOR 

• TERMINAL TEMPERATURE 
MEASURE MENT POINT 

5.65 
MAX. 

4.175 
t.050 

-21 I 1.940 
Mit 2.040 

2.030 I 
[41  

,.475 , 1 t 
I 2.030 850 

REFEMENCe I ?  .zoo ±e35 
  SURFACE  zozo I  

11, FILAMENT TERMINAL CONTACT SURFACE 
  .751 t .010 DIA. NOTES ig 8 2 

- -1 NOTE If 

• 

DIMENSIONS IN INCHES 

92C1- I3039 

Note I: Concentricity between the various diameters is 

such that the tube will enter a gauge having suitab ly 

spaced concentric apertures and posts of the fol lowing 

diameters: 
a. Rad iator - 6.240 

b. Plate Terminal - 3.288 

C. Grid-No.2 Terminal - 3.061 

A. Grid-No. I Terminal - 2.338 

e. Cathode-Fi lament Terminal - 1.878 

f. Fi lament Terminal IODI - 0.908 

g. Fi lament Terminal 1101 - 0.722 

Note 2: The diameter of the terminal is held to the indi-

cated value only over the contact surface length. The 

coitact surface length of the fi lament, cathode-fi lament, 

and grid- No. I terminals extends from the edge of its 

terminal to the plane coincident with the edge of the 
adjacent larger terminal. 

Note 3: Keep al I stippled reg ions clear. Do not al low 

contacts or ci rcuit components to prot rude into these 

annular reg ions. 
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PREFERRED MOUNTING ARRANGEMENT 

t,„,,,,rpriunron_==dri  
1.100 1 i•--3.418 DIA 

1 
--1 )__  r_ 3.192 DIA 

1.350 

.220 
.475 

2.485 DIA 

2.018 DIA 

.020 WIDE 0.425 DEEP 
(6 SLOTS EQ. SP.) 

-REFERENCE UNE 

.781 DIA. 
.431 DIA.-

.125 R 
.800 

____¡ 

.531 _+:0°82° D1A . 

DIMENSIONS 

IN 

I MCNES 

92CS-12490 

Note: A r 1 finger stock No.97-380, made by I r ument 
Specialties Co., Little Falls, N.J. 

CAVITY TUNING CHARACTERISTICS 
GRID No.1 TO GRID No. 2 

15 
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o 
200 400 600 800 i000 

FREQUENCY—Me 
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Zo-6 
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9205-13035 
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CAVITY TUNING CHARACTERISTICS 
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TYPICAL COOLING CHARACTERISTICS 

INCOMING AIR TEMPERATURE — 25° C 

CURVE 
A 

D 

PLATE DISSIPATION 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

rFILAMENT VOLTS = 4.5 GRID- No. 2 VOLTS = 1000 
PLATE AMPERES - / b   
GRID - No. 2 AMPERES = Ic 2 - - - - 

GRID - No. I AMPERES = I- , — — 
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Super-Power Klystron 
FIVE-RESONATOR, FIXED-TUNED, MAGNETICALLY-FOCUSED 

WATER-COOLED TYPE 
2I-MEGAWATT PEAK PULSE OUTPUT AT 2856 Mc/K 

For RF-Pulsed Amplifier inS-Band Linear 
Accelerator Serv ,ce 

ELECTRICAL 

Heater, for Matrix-Type Oxide-Coated 
Unipotentlal Cathode 
Voltage ( AC 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 S-2 
Heating time ( Minimum)  20 min 

At normal operating current before applying 
beam voltage 

Pump 5putte, Ion Type 
See accompanying Electrical Considerations 

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   1/2 in -- 14MPT 
Cutlet   1/2 in--- l4MPT 

Circuit Connections 
Beam and helter voltage terminals  See accompanying 

Dimensional Outline 
RF input Mates with UG-573/U male 
RF output   Mates to Waveguide WR284 with 

RCA-AJ2'2I Male Waveguide Flange 
Sputter ion pump voltage  Mates with No.924-07I5a 

High Voltage Connector 
Weight (Approx.) 

Without magnets   150 lb 
With electromagnet and lead X-radiation 
shields attached   1100 lb 

With permanent magnet and lead X-radiation 
shields attached   1625 lb 

RADIO CORPORATION OF AMERICA 
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THERMAL 

Metal Surface Temperature 
At 0-ring groove on cathode cylinder  100 max 
All other metal surfaces   °C • 150 max °C 

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 as GE10Cb 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 and 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 offailure of adequate water flow. 

Water Flow 
Absolute Max. Pressure 

For Collector Typ. Min. Differential 
Dissipation Flow Flow for Typ. Flow 

kw go» go» pal 

of 78 II 10 30 

Resistivity of water at 25° C   I min t1 -cm 
Water temperature at outlet   70 max °C 
Max. water pressure at inlet  100 max psi 

PULSEDRFAMPLIFIERO 

Absolute-Maximum Ratings 

Fora maximum dc pulse "ON" time of 3.2 micro-
seconds in any 2700- microsecond interval, 
and rf load vacuum pressure of 10' 7 Torr. 

Peak Beam Voltagec  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 
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Typical Operation 

With rectaagular wayeshape pulses, rfpulse duty factor of 
0.0009, rf pulse duration of 2.5 µs centered within a dc 
pulse duration of 3.2 ms, 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 cf pulsed   
Useful Power Output   2Ie I2e MW 

At peak cf pulse 
Power Gain  53 49 dB 
Phase Modulation 

By heater magnet ft field  0.14 0.1 deg 
By change in beam voltage   6 5.5 deg/% 

Amplitude Modulation  0.12 0.05 % 
By noise and heiter magnetic field 

Maximum Circuit Velue 

Load VSWR   1.5:1 

g Varian Associates, 611 Hansen Way, Palo Alto 2, Calif. 

Manufactured by General Electric Co. 

C The magnitude of any spike on the beam voltage pulse ahould nat exceed 
its peak ' slue by more than 5%, and the duration of the spike when 
meaaured st the peak value level should not exceed 0.15 sa. 

Input VSWR at the tube input connection must not exceed 1..1:1. 

At a load VSWR not exceeding 1.2:1. 

The following footnote. apply to the RCA transmitting Tube 
Operating Considerations given at front of this eecsion. 

f See Cooling Considerations— Liquid Coolies. For more detailed informa. 
tion on cooling e.nk.me see APPItcotion Guide for RCA Super .owrr Tubes, 
ICE- 279A. A copy of this guide may be .,btained by writing to RCA, 
Commercial Engineering, Harrison, N.J. 

W See Classes of Sertice. 

d 
e 

CHARACTERISTICS RANGE VALUES 

Note Nto Max 

Heater Current  I 13 15 A 
Peak Beam Current   1,2 237 263 A 

Note I: With 15 volts ac or dc 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 4ssemhly Drawing 

RCA Type No. 

AJ2I06 

AJ2I07 

AJ2I08 

AJ2I09 

Description 

Set of X-radiation Shields ( Includes AJ2107 
through AJ2113) 

Upper Collector X-radiation Shield 

Lower Collector X-radiation Shield 

Outlet Hater Pipe r Shield 

RADIO CORPORA." — 
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RCA Type No. Description 

AJ2I10 Window X-radiation Shield 

AJ2111 Waveguide X-radiation Shield 

AJ2I12 Inlet Water Pipe X-radiation Shield 

AJ2I13 Aluminium .Spool" Casting X-radiation Shield 

AJ2114 Permanent Magnet 

itif2115 Corona Shield 

AJ2I16 Sputter-lon-Pump Magnet and Bracket Assembly 

i1,121I7 Electromagnet 

AJ2I19 Aluminum Waveguide-Flange Gasket 

AJ2I20 Copper Waveguide-Flange Gasket 

AJ2I21 Male Waveguide Flange 

AJ2I22 O-ring, uniform dash number 441 Buna N 

AJ2I23 Waveguide-Flange Hardware ( Includes 10 sets of 
3/8-16 x2-1/4 hex head bolts, 3/8-16 nuts, and 
0.625 OD x0.390 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. 
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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 two amperes. 

6. Increase heater voltage approximately tea 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 5 above. 

Sputter Ian Ptmp 

The sputter ion pump on the 8568 is a variant of the 
FICA-VC2119; the only difference ià in the vacuum system 
connection. 

The RCA-VK2201 Control Unit is a power supply designed 
especially for the VC2119 Series spu,ter ion pumps_ 

PM Magnetic Field 

For applications using permarient-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 "- 1 3 tapped holes 
located on the top flange of the aluminum " spool. casting. 
See Dimensional Outline for eyebolt locations. 

CAUTION 

00 not rest the tube on the corona snleIN or heater contact. 

Rest the tube in an appropriate stand on the lower side 
of the bottom flange of the aluminum "spool. casting. The 
tube can also rest on the three locating " buttons" when 
no 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) applied 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 to provide 
a vacuum- tight waveguide seal. The nuts should be evenly 

tightened, with a torque wrench in increments of 1/8 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. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOB TECHNICAL 
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES, 
10E-279A AVAILABLE FROM: 

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

Side View 
WATER OUTLET. NOTE 2 

RE OUTPUT 

SPUTTER-ION 

PUMP/ 
Noe 
3.01 

II 00 
30 

411.7 
MAL 

114 
It 

30.20 

LEO 

18 , 2 

WATER NUT 
NOTE 2 

WINDOW 
COVER 

ouranens spool." 
CAITINS 

MOUNTIES 
SURFACE 

OUTPUT CAVITY 

X-RAY SHIELD (S) MOUNTIE' MOLES 

NOTE 3 

OIA. 

LOSEN OUTPUT 
CAVITY X-RAY SMILE 

MEASUREMENT 
POINT FOR 
0-111118 81100VE 

0- NINE 

7.444 DIA.. 
NOTE 1 

OIL LEVEL —I 

5.32 
t 1.00 

DETAIL A-e‘ 

DIMENSIONS IN INCHES 
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DIMENSIONAL OUTLINE 

(6) MOUNTING HOLES 
NOTE 3 

Top View 

14.20 MAX. 01A. 

 , NOTE • 

t or m.umeNum -1111.001.* CANTINA 

Detail A 

10 50 
--113.00 MAX 

RE INPUT 

1.50 6.03 

12.5 MAX 

I AT SAVESVIOE ?LANAI 

NEATER- CATHODE TERMINI/ 
CONTACT SURFACE 

0.00 MIN 

1.92 5.03 DIA 

  TERMINAL 
CONTACT SURFACE 

1.12 DIA 

DIMENSIONS IN INCHES 

5 44 

92LL-1011 

Note 1: Recommended diameter of 0- ring sealing surface. 

Note 2: 1/2-14 external American Standard taper pipe 

thread ( Male). 

Note 3: Six(0)mountingholes,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 

AJ2I13 

 AJ2I21 

AJ2119 
- OR 
AJ2I20 

AJ2I14 
OR 

AJ2I17 

4J212 2 

92LL.1012 
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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 inPulsedGommunications Applications 

The 8587 ii the sane as the 6952 except for the following items: 

MECHANICAL 

Overall Length 9  19 ± 0.31 in 

COOLING CONSIDERAIIONSa 

To inspect the plate coolant co.urse: ( 1) Remove the 8 
screws frnm the plate terminal. Lift the plate- terminal 
assembly carefully out of the tube. This assembly should 
cone 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 the8 screws. Tighten the screws in succession until snug. 

a See Cooiirs Considerations-Liqu 
Opers4ing Considerations given e frost of this section. 

Coolivg, under RCA fruvsoitisg f''' 
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SIMPLIFIED DIMENSIONAL OUTLINE' 
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RF PLATE_  L TERMINA 
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EXHAUST CAP 
mAKE NO CONNECTION 

DO NOT REMOVE 

effeac-Jgre, 
COOLANT- CONNECTION NUT 

DIMENSIONS IN INCHES 
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1/4 - 111UNF 2A TNT) 

'He COOLANT CONNECTOR 

INOICUWRAMIC 

919 
e.31 

INSULATED FILAMENT 

COOLANT=2TION 
Aza-ermw 

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

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 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Beam Power Tube 
CERMOLOX. RUGGEDI ZED TYPE INTEGRA, RADIATOR 
FORCED-AIR COOLED 40 WATTS CW POWER OUTPUT AT I 215 Mc/4 

MATRIX-TYPE, OXIDE-COATED, UNPOTENT I AL CATHODE 

For Use In Compact Aircraft, Mobile, and Stat:onary Equipment 

The 8596 is the same as the 7457 except for the following items: 

MECHANICAL 

Max imum Overal 1 Length   2.036 in 
Maximum Di ameter   r. 327 in 

THERMAL 

Plate, Grid No.2, Grid No. I, Cathode, and 
Heater Temperat ure   250 max °C 

Plate-Core Temperature   250 max °C 

CHARACTERISTICS RANGE VALUES 

Note Min Nao 
Zero Bias Plate Current   1,7 390 - mA 

NOTE 7: Wi Lk de ola te volt. = 300, dc gry d- So. 2 volts = 150, dc grid No.1 
•olts O. " 

DIMENSIONAL OUTLINE 

RADIATOR 

.150 
3 PLATE .015 

TERMINAL 
CONTACT 
SURFACE 
1.085 MIN. 
(NOTE 10) 

mee 
CONTACT 
SURFACE  
.985 MIN. 
(NOTE 1c).0.0MIN 

090 MIN. 
.025 

.100 MIN. 

GRID-No TERMINAL 
CONTACT SURFACE 
.735 MIN (NOTE Id) 

 '312( eie4 

i  

054 -.I I II 
MIN. TERMINAL 

AXIAL PIN_.1 .260 MAX. 
CONTACT SURFACE 

(NOTE 19) (NOTE If) 
CIICERMOIC 

STIPPLED REGION 
(NOTE 2) 

ELECTRODE-TEMPERATURE 
• MEASUREMENT POINT 

.1251.018 

PLATE-CORE 
TEMPERATURE 
MEASUREMENT 

POINT 

DIMENSIONS IN INCHES 

HEATER-CATHODE 
TERMINAL 

CONTACT SURFACE 
.480 IAN. (NOTE lo) 

92CM-12218R2 

For notes, . ee next page. 

RADIO CORPORATION OF AMERICA 
E'ectrome Components and Devices Harrison, N .1 
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NOTE I: The following diametrical space requirements accommodate the con-
centricity of the cylindrical surfaces of the radiator band, axial pin, and 
each electrode terminal: 

a. Radiator Band - 1.376 inch e. Heater-Cathode Terminal - 
b. Plate Terminal - 1.119 inch 0.519 inch 
C. Grid-No.2 Terminal - 1.019 inch f. Heater Terminal - 0.238 inch 
d. Grid-No.1 Terminal - 0.764 inch g. Axial Pin - 0.071 inch 

NOTE 2: Keep all stippled regions clear. Do not allow contacts or circuit 
components to protrude into these annular volumes. 

PREFERRED MOUNTING ARRANGEMENT 

and Layout of Associated Contacts 

I NOTE I 

1.250 2.001 
DIA. 

1.155 2.001 
DIA 

.905 2.001 
DIA. 

.650 1.001 
DIA. 

SEE DETAICA"---

.051 
DETAIL"A- 260 

NOT É S 

2 0.6 

NOTES 
38.6 

NOTES 

40.6  .360 
NOTES 145 2.005 
586 j.005 

.850 
005 

—.140 1.005 

.350 2.001 DIA. 

DIA 

.05t -.4 I.-

'----C D .265 1.005 i 

l  ' 126 
1.005 

.156 '2.001 —...1 I.-
DIA. 

DIMENSIONS IN INCHES 

92CM-12217m 

NOTE I: If a clam is used, it must be adjustable in a plane normal to the 
major tube axis to compensate for variations 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 11: Contact ring No.97-254 or finger stock No.97-380. 
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.9 7-38 0 provide adequate electrical contact, but 
the finger stock No.97-380 is less susceptible tc,breakage than the speci-
fied contact ring. Both types are made by instruments specialties Co., 
Little Falls, N. .1. 

DATA RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Power Triode 
NUVISTOR TYPE 

ENVIRONMENTAL TESTS LIFE TEST 

For Cathode- Drive, Low- Level Class- C RF-Pomer-Amplifier, 
Oscillator, or Frequency -Multiplie. Applications to 1.2 
Gels in Aircraft, Industrial, Military, and Other Equipment 
Operating Under Conditions of Sever , Shock and V.bration. 

ELECTRICAL CHARACTERISTICS 

Bogey Values 

Neater Voltage (AC or DC)   Ef 6.3 V 
Heater Current at Ef s 6.3 V. . .   If 150 mA 
Heater Input  Pf 0.95 W 
Direct Interelectrode Capacitances 
Without external shield 
Input: Ir to ( G,S,H)   ci 6.0 pF 
Output: P to ( G,S,H)   cp 1.2 pF 
Heater ta cathode   chk 1.4 PF 

Class AI Amplifier 

For following characteristics, see Conditions 

Amplification Factor  m 60 70 
Plate Resistance ( Approx  )   rp 6300 5400 0 
Transconductance  gm 9500 13000 pmho 
DC Plate Current  lb 9 !I.5 mA 
Cutoff DC Grid Voltage for 
lb = 10 a   Ec(co) -5 V 

Conditions 

Heater Voltage  Ef 6.3 6.3 V 
Plate Supply Voltage  Ebb 150 110 V 
Grid Supply Voltage   Eec 0 0 V 
Cathode Resistor  Kk 150 47 n 

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 Outline  JEDEC No.4-6 
Envelope  JEDEC MT4 
Top Cap °  Small JEDEC CI-44) 
Baseb . . . . Médium-Ceramic-Wafer Twelvar 5-Pin JEDEC E5-79) 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Basing Designation for BOTTOM VIEW  12CT 

Pin 2 - Cathode 
Pin 4 - Cathode 
Pin 7d - Do Not Use 
Pin 8 - Cathode 
Pin 10 - Heater 
Pin 12 - Heater 
Metal Shell - Grid 
Top Cap- Plate 

INDEX = LARGE LUG 
• • SHORT PIN—IC 

METAL 
SHELL 

ABSOLUTE MAXIMUM RATINGS 

For Low- Level Class-C RF-Power- Amplifier, Oscillator, or Fre-
quency- Multiplier Tube Operation at frequencies up to 1.2 Gc/s 

ccsd ICAS° 

Plate Supply Voltage  E 500 500 V 
DC Plate Voltage  Ebb  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 Heater-Cathode Voltage   ehkm i100 . 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   Pb 2.5 2.7 W 
Envelope Temperature  TE 200 200 °C 

MAXIMUM CIRCUIT VALUES 

CCS ¡CAS 

Grid-Circuit Resistance Rg(ckt) 
For fixed-bias or cathode-
bas operation: 

For TE < 150° C   50 50 kI-1 
For TE > 150° C   See Grid- Circuit- Resistance 

Rating Chart 

OATS I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TYPICAL OPERATION -- CCS 

As Cathode-Drive RF Power Amplifier 

Frequency   f 1 1.2 Gc/s 
Heater Voltage  Ef 6.3 6.3 V 
DC Plate-to-Grid Voltage  Ebg 180 180 V 
DC Cathode-to-Grid Voltage  Ekg 5.5 5.5 V 

From grid r, i,tor o  Rg 1200 1200 n 
Average Plate Current   lb(av) 20 20 mA 
Average Grid Current  Lc(av) 4.5 4 mA 
Driving Power ( Approx.)   rg 150 250 MN 
Useful Power Output (Approx.)g. . .   Po 1.4 1.2 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 re-istor of   Rg 1200 n 
Average Plate Current   11)(av) 21 mA 
Average Grid Current kiwi) 4.5 mA 
Useful Power Output (Approx. 1.25 W 

As Cathode-Drive Frequency Doubler 

Output Frequency  fo I Gc/s 
Heater Voltage  Ef 6.3 V 
DC Plate-to-Grid Voltage  Ebq 180 V 
DC Cathode-to-Grid Voltage  Ekg 8.5 V 

From grid re',Htor of   Rg 1200 Q 
Average Plate Current   Iasi) 18-5 mA 
Average Grid Current  1c av) 3 mA 
Driving Power ( Approx.)   

.8 300 mw 
Useful Power Output ( Approx.)g • • • ro 0.7 W 

Designed to mate with .1/4- inch" connecter generally available from 
your local RCA Distributer. 

b Designed to mate with Cinch Mfg. Co. socket No.133 65 10 041, Cinch-
Jones Soles-Division Distributor socket Designation 5NS-3, or equivalent. 

b Pin 7 is of a length such that its end does not touch the socket in-
sertion plane. 

d Continuous Commercial Service. 

e Intermittent Commercial and Amateur Service. Nooperating or l R period 
exceeds 5 minutes and every ON period is followed by an OFF or standby 
period of the same or greater duration. 

f Measured on metal shell in Zone 'A' ( See Dimensional Outline). 

g Measured at load. 

INITIAL CHARACTERISTICS LIMITS 

Afrote Min Mlle 

Heater Current  I 140 160 mA 
Direct Interelectrode Capacitances 2 
Cathode to plate  - - 0.046 PF 
Input: K to ( G,S,H)   5.0 7.0 pF 
Output: P to ( G  S H)   0.9 1.5 pF 
Heater to cathode   1.1 1.7 pF 

Amplification Factor  3 50 90 

RADIO CORPORATION OF AMERICA 
Electroffic Components and Devices Harrison, N. J. 
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Note Mtn Max 

Transconductance ( 1)  4 7500 11500 µmho 
Transconductance ( 2)  3 10500 15500 . mho 
Plate Current ( I)   4 6.5 11.5 mA 
Plate Current ( 2)   3 8.5 14.5 mA 
Cutoff Plate Current  5 50 mA 
Useful Power Output   6 1.1 - W 
Total Grid Current  7 -0.1 mA 
Heater-Cathode Leakage Current. . . 8 ±5 ,,„A 
Leakage Resistance 

Between grid and all other 
electrodes connected together . . 9 5 an 

Between plate and all other 
electrodes connected together . . 10 10 - an 

Inoperatives  II V 

Note I: With Ef = 6.3 V. 

Note 2: Measured without external shield. 

Note 3: With Ef = 6.3 Y. Ebb = 110 V, Ecc = 0 V, Bk = 470, 
ch = 1000 µf. 

Note 4: With Ef 6.3 V, Ebb = 150 V, Eco = 0 V, Ilk = 1500, 
Ch = 1000 µf. 

Note 5: With Ef = 6.3 V, EE, n 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 n, im ay) = 23 mA max, 
Ic(ov ) . 5 mA max, Pg . 150 mW, circuit tuned for 

maximum Po(useful). 
Note 7: With Ef . 6.3 V. Eh = 150 V, Ecc = -1.3 V, B = OD. 

Note 8: With Ef = 6.3 V, Shk = t100 V. 

Note 9: With Ef = 6.3 V, Eg.all = - 100 V. 

Note 10: With Ef = 6.3 V, Ep..all = -300 V. 

Note 11: 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 ± 0.2 ms 

Operating Conditions during Test 
Ef = V, Ebb= 150 V, Ebc - 1.3 V, Filg = 50 kn, Ehk=100 

Post-Shock Limits and Rejection Criteria Min Max 
Algm  tI5 % 
lc  -0.1 mA 
Ihk   ±10 µA 
ERpm (Variable-Frequency-Vibration Test 

Limits) over vibration- frequency range of: 
3 to 6 kc/s   6 to 15 kc/s  - 100 mV de _ , 00. mV 

Tap and Permanent Shorts, and Discontinuities . 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Low- Impact, Long-Duration Shock 
Peak Impact Acceleration  50 g 
Duration of approximate half-sine-
wave mechanical-shock pulse  FI a 2 ms 

Condition during Test 
Nc tube-element voltages are applied. 

Post-Shock Limits and Rejection Criteria 
Same as those specified above for the 
High- Impact, Short-Duration Shock Tent 

Sweep-Frequency-Vibration Fatigue 

Vibration-Frequency Range ( Overall) . . . 5 to 500 to 5 c/s 
Peak Displacement ( 5 to50 and50 to5 c/s). 0.040 in 

Peak- to-p-, t< u 1 0.080 in 
Peak Vibrational Acceleration 
(50 to 500 to 50 c/s)  10 

Period of I sweep cycle ( Approx.) 
(5 to 500 to 5 c/s)  15 

Duration of Test ( Overall)  9 
Along each of 3 mutually perpencliculsr 
axes  3 

Operating Condition during Test 
6f = 6.3 

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.   1 
Period of I sweep cycle ( 3 to 15 kc/s)  7 
Operating Conditions during Test 

Ef = 6.3 \„ Ebb = 150 V, Ecc = 0 V, FE = 150 0, Rp = ka 
Limits Min Max 

ERionl over vibration- frequency range of: 
3 to 6 kc/s   - 80 mV 
6 to 15 kc/s  - 700 mV 

LIFE TESTS 

Heater Cycling 
Duration of Test  
Operating Conditions 

Et = 8.5 V cycled 1 minute ON and 2 minutes 
OFF thk = - 180 V continuously ON 

Rejection Criteria 
Heater-cathode shorts, and heater and cathode 
discontinuities 

2000 cycles 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Intermittent Operation (2, 20, 100, 500, and 1000 Hours) 

Operat ing Conditions 
Ef 6.3 cycled 110 minutes ON and 10 minutes OFF, 
Ebb = 150 V, Ecc = 0 V, Rg = 50 kn, Pb = 2.4 W, 
TE = 150° C min 

End-Point Limits At Sand 20 100 500 1000 h 

Min Max Min Max Min Max Min Max 

lgm   - 6700 - - - - - 
âlgm/t  - ±10 
Poluseful). .   - - - - 1.0 0.9 - 

IC 

DIMENSIONAL OUTLINE 
JEDEC No.4-6 

.250±005 

.175 .220 
MIN. MIN. 

.70 

.735 

.985 
MAX. 

METAL CAP 
JEDEC 

No.Ci-44 

MT4 
METAL 
SMELL 

ZONE "lie 
(NOTE 2) 

.190 

CERAMIC 
INSULATOR 
.420 MAX DIA. 

mmho 

4A 

.435 MAX.DIA.4 BASE 
92C5- I2026 (NOTE I) JEDEC No. E5-79 

DIMENSIONS 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 

DATA 3 RADIO CORPORATION OF AMERICA 
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Grid-Circuit-Resistance Rating Chart 
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150 200 
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IKICS-13119R1 

Breakdown-Voltage Characteristics 

ALTITUDE — k f 1 

50 100 150 200 
I i i i i 1. 1 1 I. I. 1 

AMBIENT TEMPERATURE (TA) • 25°C 

EFFECTS OF TLBE SOCKET, ENVELOPE 
TEMPERATURE, RADIATION, ETC. IGNORED. 

.1 
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---...._ 
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TO 
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-....-,"". 

HIM 
10 

AIR PRESSURE — mmHg 

0.1 

92.:S- 6117R1 
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Typical Constant-Current Characteristics 

Ei • 6.3 V 
Ib • DC PLATE CURRENT 

Ic • DC GRID CURRENT 

BIM  
en en tDT 

DC GRID VOLTAGE (EcI—V 

92CM - 13220 

DATA 4 RADIO CORPORATION OF AMERICA 
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Typical Characteristics 
Ef • 6.3 V 
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Beam Power Tube 
COAXIAL- ELECTRODE STRUCTURE UNIPOTENTIAL CATHODE 
CERAMIC-METAL CONSTRUCTION FORCED-AIR COOLED 

For Use as or RF Power Amplif,er, Oscillator, Reg-
ulator. Distributed Amplifies, or Linear RF Foirer 

Amplifier in Mobile or Stalionary Equipment 

ELECTRICAL 
Heater, for Unipotential Cathodef 

. a   
26.5 ± 10% V 
0.64 A 

: 60 s 
Mu- Factor, Grid No.2 to Grid No  I  12 
Direct Interelectrode Capacitancesb 
Grid No:1 to Plate   0.13 max pF 
Grid No.1 to cathode   16 pF 
Plate to cathode 0  011 pF 
Grid No.1 to grid No.2   22 pF 
Grid No.2 to plate   6.5 pF 
Grid No.2 to cathode   3.2 pF 
Cathode to neate-  5.2 pF 

MECHANICAL 
Operating Position   Any 
Maximum Overall Length   2.196 in 
Seated Length  1.850 .= 0.065 in 
Diameter   1.460 1 0.015 in 
Weight ( Approx.)   3 oz 
Socket  Johnson' No.I24-311-100, Mycalex6 No.CP464-2, 

or equivalent 
Grid-No.2 Bypass Capacitor   Johnson' No. 1214121, 

or equivalent 
Base -- LargeWaferElevenar II-Pinwith Ring ( JEDEC No.EII-81) 

THERMAL 

Terminal Temperature ( All Terminals)   250 max °C 
Radiator Core Temperature 

:Jee Dimenstanal Outline  250 max °C 
Air Flowg 

See Typi r ca. -oocng Charactertsti.s 
TERMINAL DIAGRAM ( Botton View) 

Pin 1- Cathode 
Pin 2- GriA No.2 
Pin 3 - Gri.i Nc.1 
Pin 4- Cathode 
Pin 5- Hea:er 
Pin 6- Heater 
Pin 7-Gril "lc. 
Pin 8- I: , 1'. 
Pin 9- . 
Pin 10 - f1rit:'. 

Hn 11 - Grid No.1 
adiator- Plate 

Terminal 
king-Crid-No.2 

-erminal 
Gontact 

Surface 
(Cor use at 

higher 
frequencies) 

RADIO CORPORATION OF AMERICA 
Illek Electronic Compon..nts and Devices Harrison, N.J. 
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LINEAR RF POWER AMPLIFIERh 

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 
e 

lip to 500 Mc/s 
DC Plate Voltage   2200 V 
DC Grid-No.2 Voltage   400 y 
DC Grid-No.I Voltage   -100 li 
DC Plate Current at Peak of Envelope  450e mA 

111110 DC Grid-No.I 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 positivewith respect to cathode. . . 150 V 

Maximum Circuit Values • 
Grid-No. 1-Circuit Resistance Under Any Condition 

With fixed bias  25,000 n 
With fixed bias Uri Class Aft operation).   100,000 n 
With cathode bias  Not recommended 

Grid-No.2 Circuit Impedance  See NoteJ 
Plate Circuit Impedance  See Notch 

Typical CCS Operation with " Two-Tone Modulation" 

At 30 Mc's 

DC Plate Voltage   1000 1500 V 
DC Grid-No.2 Voltage   250 250 V 
DC Grid-No.I Voltage   -20 -20 V 
Zero-Signal DC Plate Current   100 100 mA 
Effective RF Load Resistance   2270 3800 1-', 
DC Plate Current at Peak of Envelope   210 210 mA 
Average DC Plate Current   160 160 mA 
DC Grid-No.2 Current at Peak of Envelope . 10 10 mA 
Average DC Grid-No.2 Current   7 7 mA 
Average DC Grid-No.I Current   0.05 0.05 mA 
Peak- Envelope Driver Power Output ( Approx.). 0.3 0.3 W 
Output-Circuit Efficiency ( Approx  )   90 85 % 
Distortion Products Level 

Third Order  35 35 dB 
Kfth Order  40 40 dB 

Useful Power Output ( Approx.) 
Average  
Peak envelope  

55 85 W 
110 170 W 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

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

Maximum CCS Ratings, Absolute-Maximum Values 

4 to 500 Mc/s 
DC Plate Voltage   1800 V 
DC Grid-No.2 Voltage   400 V 

• 

• 

• 
DAi4I RADIO CORPORATION OF AMERICA 
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Up to 500 Mr/s 
DC Grid-No.I Voltage   -100 V 

Ale Plate Current   250 mA 
Grid-No.I Current   100 mA 

led-No.2 Input  5 W 
Plate Dissipat;on  105 W 

RF POWER AMPLIFIER 8. OSCILLATOR -- Cass C Telegraphyh 
and 

RF POWER AMPLIFIER -- Class C FM Telephonyh 

gle Maximus CCS Ratings, Absolute-Maximum Values 

4 to 500 Mel, 
DC Plate Voltage   2200 V 
DC Grid-No.2 Voltage   400 V 
DC Grid-No.I Voltage   -100 V 
DC Plate Current   300 mA 

4 Grid-No.I Current   100 mA 
id-No.2 Dissipation  8 W 
ate Dissipation  150 W 

Peak Heater-Cathode Voltage 
150 V 
150 V 

Maximum Circuit Values 

Grid-No.I-Circuit Resistance Under Any Condition 
25,000 P 

Grid-No.2 Circuit Impedance Se Vote1 
Plate Circuit Impedance  See YOtek 

Typical CCS Operation 

In Grtd-Drtve Ctrcutt at .-.0 Mr/s 

DC Plate Voltage   700 1000 1500 V 
DC Grid-No.2 Voltage   175 200 200 V 
DC Grid-No.I Voltage   -10 -30 -30 V 
DC Plate Current   300 300 300 mA 

4 Grid-No.2 Current   25 20 20 mA 
Grid-No.I Current   50 40 40 mA 
iver Power Output ( Approx  ) 1  2 2.0 2.0 W 

Useful Power Output  120 175 275 W 

In Grtd-Drtve Circuits at 470 Mc/s 

DC Plate Voltage   700 1000 1500 V 
DC Grid-No.2 Voltage   200 200 200 V 11> Grid-No.I Voltage   -30 -30 -30 V 

Plate Current   300 300 300 mA 
DC Grid-No.2 Current   10 10 5 mA 
DC Grid-No.I Current   30 30 30 mA 
Driver Power Output ( Approx  )   8 8 8 W 
Useful Power Output  100 165 235 W 

ie Bec•use the cathode is subjected to back bombardment as the frequency is 
increased with resultant increase in temper•ture, the heater vol tage should, 
for optimum li fe, be reduced to • value such that at the heater voltage 
obtained at minimum supply volt•ge conditions ( all other voltages constant) 
the tube performancv just starts to show some degradation; e.g., at 470 Mc/s, 
heater volts = 24. ;; ( Approx. I. 
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b 
Measured with special shield adapter. 

C E. F. Johnson Co., 299 10th Ave. S. M., Camera, Minn. 

d Mycalex Corp. of America, 125 Clifton Blvd., Clifton, N.J. 

ratio less than 2, suc h as is obtaine d in " Si ngle- Tone . operation, e e 111e maximum rating for a signa l having a minimum peak- to- average pow 

300 mA. During short periods of circuit adjustment under " Single-Tone. 
conditions, the average plate current may be as high as 450 mA. 

The followine footnotes apply to the op Transmitting Tube Operating 
Considerations given at front of this section. 
f 

See Electrical Consilerations - Filament or Heater. 

g See Cooling Considerations - Forced- Air Cooling. 
h 

See Classes of Service 

j See Electrical Considerations - Grid-No.2 Voltage Supply 
k 

See îlect,ical Considerations - Plate Voltage Supply 

CHARACTERISTICS RANGE VALUES 

Note It,,, Its , 

I. Heater Current  1 0.60 0.68 A 

II, 
2 - 0.13 PF 

2 14.3 17.7 PF 
2 0.0065 0.0155 PF 

2 19.8 24.2 PF 
2 5.7 7.1 pF 

2 2.6 3.6 pF 
2 4.9 5.5 pF 

1  3 -8 - 19 V 
4. Reverse Grid-No.I Current . !,3 - -25 ,,A 
5. Grid-No.2 Current I  3 -7 i6 mA 

6. Peak Emission 1  4 13 - peak A 
7. Interelectrode Leakage 

Resistance   5 1.0 M. 
8. Cutoff Grid-No.I Voltage. . 1,6 - -44 V 

Note I: Hit), 2b.5 volts at or de on heater. 
Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage at 700 volts, dc grid-No.2 volute 

of 250 volts, and dc grid-No.1 voltage adjusted to gi 
a dc plate current of 185 mA. 

Note 4: For conditions with grid No.1, grid No.2, endplate tied 

together; and pulse voltage source connected between 

plate and cathode. Pulse duration is 2.5 microseconds 
and pulse repetition frequency is 60 pps. The voltage-
pulse amplitude is 200 volts peak. After 1 minute a 
this value, the current- pulse amplitude will not be le 
than the value specified. 

Note 5: Under conditions with tube at 20° to 30°C for at least 

30 minutes without any voltages applied to the tube. 
The resistance between any two electrodes as measured 

with a 200- volt Megger- type ohmmeter having an internal 
impedance of 1.0 megohm, will be less than the value 
specified. 

Note 6: With dc plate voltage of 2000 volts,dc grid-No.2 voltag, 

of 250 volts, and dc grid-No.1 voltage varied to obtain 
a plate current of 5 mA. 

2. Direct Interelectrode 
Capacitances 

3. Grid-No.I Voltage 

e 
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OPERATING CONSIDERATIONS 

For considerations common to all RCA Power tubes, See RCA 
ansmitting Tate Operating Conside ra ti ons given a t front o f 

his section. Additional considerati ons spec i fi ca ll y for the 
8646 are given below. 

Mounting. The plate connection to the 8640 may be made by a netal 

band or spring contacts to the larger fin of the radiator which 
is located at the base end. 

41, If rigid connections are made to more than one plane ( base , 
ange, and radiator), adjustment must be made in a plane normal 

to the major tube axis to conpensate for variations in concentricity, 
for the associated parts of the tube. See Dimensional (Iodine. 

DIMENS IONAL OUTLINE 

1.460 t.O15 DIA. 
NOTES 283 • RADIATOR 

• 

.250 
M1N.• 

PLATE TERMINAL 
(RADIATOR) 

1.25 MAX. 
DIA. 

GRID-No.2 TERMINAI_ 
CONTACT SURFACE 

(RING) 

CERAMIC 
STIPPLED 
REGION 
NOTE I 

1.850 
.065 

.050 
MIN. 
__t 

4 i. 160 
±.010 .920 

..obo 

  .300 !*-  

_1.150  t.020 
l l MIN. e 

I -.4 l•-.oeo MIN.  

1..:9 i. 7 Dll_i 1 

1.426 t.010 DIA.11 BASE 

NOTES i 
I 2133 --------, 

JEDEC No.EII-81 

NOTES 283 

2.1% 
MAX. 

DIMENSIONS IN INCISES 92C9- 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 tr ace, and pin circle to be concentric within the followi ng 
lues of maximum full indicator reading: 

Radiator to Grid-No.2 Terminal Contact Surface. . 0.030 in max 
Radiator to Pin Circle  0.040 in max 
Grid-No.2 Terminal Contact Surface to Pin Circle .   0.030. in max 

Note 3: The full indicator reading is the maximum deviation in 
radial position of a surface when the tube is completely rotated *out the center of the reference surface. It is a n' -amure of 

e total effect of runout and ellipticity. 
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Typical Constant-Current Characteristics 
For Grid-No.2 Voltage = 400 Volts 

Ef • RATED VOLTS 
GRID No. 2 VOLTS • 400 
PLATE mA • rb 
GRID-No.2mA lc 2 
GRID- No. I mA » lc 

GRID No. I VOLTS 
92CM-I3389 
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Typical Constant-Current Characteristics 
For Grid-No.2 Voltage = 250 Volts 
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Typical Constant-Current Characteristics 
For Grid-No.2 Voltage 150 Volts 
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GRID No.1 VOLTS 
92CM-13391 
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Typical Cooling Characteristics 

• 

• 

• 

• 

• 

AIR FLOW DIRECTED THROUGH 
RADIATOR FROM I - I/ 2"DIA. 
ORIFICE LOCATED I- I/2" FROM RADIATOR 

PLATE CORE TEMPERATURE- 250.C. 
INCOMING-AIR TEMPERATURE - 24 .C.  

- - - 

3
 

2 

O 50 100 150 

PLATE DISSIPATION-WATTS 

200 

92CM-112913 
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