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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 further Technical Information, write to 
Commercial Engineering, Tube Division, 
Radio (: r ration of Ilarrison, N..1. 
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TRANSMITTING TUBE GUIDE 
FOR EQUIPMENT DESIGN ENGINEERS 

NOTE: The Max. Ratings shown in th's Guide are gis.n for Continuous Commercial Servcie, 
unless otherwise noted. Tube types mo bed with • may also be operated in Intermittent Com-
mercial and Amateur Service at higher atings as shown on their data pages. 

MAX. PLATE 
INPUT 
WATTS 

MAX. PLATE 
VOLTS 

MAX. PLATE 
DISSIPATION 
WATTS 

FILAMENT 
VOLTS TYPE 

CLASS A AMPLIFIERS, A-F 
(I) Triodes 

7.5 
12 
12 
20 

75 
100 
150 
300 

600 
3500 
71500 

350 
425 
425 
600 

1250 
1250 
1250 
3000 

2500 
10000 
12000 

7.5 
12 
12 
20 

75 
100 
100 
BOO 

600 
3500 
7500 

4.5 
7.5 
2.5 
7.5 

10,0 
10.0 
10.0 
11.0 

11.0 

5556 
841, 842 

843 
80I-A 

211 
845 
845" 
849 

851 
891 -R 
891 

(2) Pentodes 

18* I 500 1 18* 6.3 I *802 

(3) Beans Power Tubes 

15 
15 
40 

75 
225 

400 
400 
375 

2000 
1750 

CLASS B AMPLIFIERS, A-F 
(1) Triodes 

25 425 
40 425 
42 600 
75 750 

85 1250 
125 1250 
150 1000 
150 1500 

220 1250 
220 1250 
225 1250 
315 1500 

330 1350 
425 2500 
500 3000 
600 3000 

825 3000 
1000 3000 
1000 3000 
1125 3000 

1200 3000 
1600 4000 
2250 3000 
5000 5000 

10500 10000 
I Z000 8500 
12000 8500 
12000 12500 

10 
15 
15 
21 

75 
70 

15 
20 
20 
25 

35 
40 
60 
50 

100 
100 
75 
125 

100 
125 
150 
250 

300 
300 
300 
300 

400 
400 
750 
2000 

3500 
5000 
5000 
4000 

6.3 
2.5 
2.5 
6.3 

5.0 
10.0 

7.5 
2.5 
7.5 
6.3 

7.5 
6.3 

10.0 
7.5 

10.0 
10.0 
I 0.0 
10.0 

10.0 
10.0 
5.0 

11.0 

1.1.0 
5.0 

10.0 
10.0 

11.0 
10.0 
11.0 
12.6 

11.0 
11.0 

2E26 
1619 
1619** 

0 1614*" 

4E27/8001 
08281' 

841 
1608 
801-A 

*809, * 1623 

800 
*811, 0812 

830- El 
0808 

203-A, 211 
838 

08005 
805 

8003 
*RI 0, *8000 

*806 
204-A 

849 
304TH 
304TH 
833-A• 

6024 
0833-A" 

851 
7C24 

891-R 
889-A 
889R-A 
892-R 

• Rote and Screen (total/. ° Natural cooling. 
• • Class AB, operation. * See data pages for this type. of' Forced-air cooling. 

(Continued ors next page) 
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TRANSMITTING TUBE GUIDE 
FOR EQUIPMENT DESIGN ENGINEERS 

(Continued from preceding page/ 

MAX. PLATE MAX. PLATE 
INPUT MAX. PLATE DISSIPATION FILAMENT TYPE 
WATTS VOLTS WAITS VOLTS 

CLASS B AMPLIFIERS, A-F-(Continued) 
(I) Triodes-(Continued) 

20000 11500 7500 6.0 9C26 
20000 15000 5000 * 891 
20000 I 5000 7500 22.0 207 
20000 15000 7500 * 892 

40000 10500 15000 12.6 880 
40000 11 500 17500 6.0 9C25 
40000 11 500 25000 6.0 9C27 
40000 20000 20000 22.0 858 

60000 15000 20000 19.5 9C22 
60000 20000 20000 * 893-A 
60600 20000 20000 * 893A- R 
90000 15000 40000 19.5 9C2I 

100000 15000 50000 33.0 862-A 
100000 15000 50000 * 898-A 

(2) Tetrode 

390 3000 125 I 5.0 I 4-125A/4D2I 

(3) Beam Powe Tubes 

30 400 10 6.3 2E264 
30 400 15 2.5 16194 
54 600 25 2.5 16244 
60 400 20 6.3 •8150, 4 

60 400 20 2.6 •8150, 4 
60 600 25 6.3 •8074 
60 600 25 2.6 • 16254 

360 2250 100 0.0 •8134 

MAX. PLATE 
INPUT 
WATTS 

MAX PLATE 
VOLTS 

MAX. PLATE 
DISSIPATION 
WATTS 

FILAMENT 
VOLTS 

MAX. 
FREQ.. 
Mc. 

TYPE 

CLASS B AMPLIFIERS, R-F Telephony 
• 

(I) Triodes 

13.5 450 15 2.5 6 843 
14 350 10 4.5 6 5556 
22.5 450 15 7.5 6 841 
30 425 20 2.5 45 1608 

30 600 20 7.5 60 80I-A 
37.5 750 25 6.3 60 •809, • I623 
50 1250 35 7.5 60 800 
60 1250 40 6.3 60 *811, • 812 

65 1000 60 7.5 250 826 
75 1250 50 7.5 100 834 
90 1000 60 10.0 15 830-B 
110 1250 75 10.0 60 •8005 

150 1250 100 10.0 15 203-A, 211 
150 1250 100 10.0 30 838 
150 1350 100 10.0 30 8003 
185 1500 125 10.0 30 805 

185 2000 125 10.0 30 •810 
190 2000 125 10.0 30 •8000 
225 3000 150 5.0 30 •806 

• See NOTE on first page of this GUIDE. 4 Class AB, opera ion. 
• For rated max. plate inpu and voltage. * See data pages for this type. 
D Push- Pull Type. 

(Continued on next page/ 
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TRANSMITTING TUBE GUIDE 
FOR EQUIPMENT DESIGN ENGINEERS 

(Continued from preceding page) 

MAX. PLATE 
INPUT 
WATTS 

MAX. PLATE 
VOLTS 

MAX. PLATE 
DISSIPATION 
WATTS 

FILAMENT 
VOLTS 

MAX. 
FREQ.. 
Mc. 

TYPE 

CLASS B AMPLIFIERS, R-F Teklphony---(Confinued) 
(I) triodes-(Continued) 

400 2500 250 11.0 
450 3000 300 10.0 
600 2500 400 11.0 
600 3000 400 11 0 

600 
1100 
31300 
3750 

5500 
6000 
7500 
7300 

10000 
11500 
15000 
15000 

20000 
26000 
32000 
32000 

32000 
36000 

1 00000 
1 00000 

(2) Tetrodes 

22.5 
150 
coo 
uno 

(3) Pentodes 

15 
16 
60 
180 

4000 
2500 
5000 
7500 

10000 
12500 
8500 
8500 

15000 
11500 
I 5000 
15000 

20000 
I I 500 
10500 
20000 

20000 
11500 
20000 
20000 

750 
3000 
3500 
3500 

500 
500 
1250 
2000 

pq Beam Power Tubes 
30 400 
30 400 
37.5 600 
37.5 600 

75 1250 
105 1250 
150 2000 

400 
750 

2000 
2500 

3500 
4000 
5000 
5000 

6000 
7500 
10000 
10000 

15000 
17500 
20000 
20000 

20000 
25000 
75000 
75000 

15 
100 
400 
800 

10 
12 
40 
125 

20 
20 
25 
25 

50 
70 
100 

CLASS C AMPLIFIERS, R-F Telephony 
(I) T-iodes, Plate Modulated 

4 

4 
17.5 
21 

30 
30 

350 
350 
350 
350 

350 
500 

7 
10 
10 
10 

13.5 
13.5 

10.0 
11.0 
12.6 
11.0 

11.0 
11.0 

er 
6.0 

22.0 

22.0 
6.0 
12.6 

6.0 
33.0 

7.5 
10.0 
11.0 
7.5 

6.3 
12.6 
7.5 
10.0 

6.3 
12.6 
6.3 

12.6 

10.0 
10.0 
10.0 

4.5 
2.5 
7.5 
7.5 

2.5 
7.5 

• See NOTE on first pope of his GUIDE. 

• For rated max. plate input ond voltage. 
O Push- Pull Type. * See dota pages for this type. 

(Continued on next pagel 

3 
30 
3 

160 

20 
3 

110 
50 

1.6 
1.6 
50 
40 

1.6 
30 
1.6 
1.6 

1.6 
30 
25 
5 

5 
30 
1.6 
1.6 

15 
30 
20 
110 

30 
20 
15 
20 

125 
125 
60 
60 

30 
30 
30 

6 
6 
8 
6 

45 
60 

204-A 
833-A° 
849 
6C24 

.833-A°. 
851 
7024 
846 

89I-R 
892-R 
889-A 
889R-A 

891 
9C26 
207 
892 

858 
9025 
880 
893-A 

893A-R 
9027 
862-A 
898-A 

865 
860 
861 
827-R 

•802 
837 
•804 
803 

•815:1 
•8150 
•807 
•1625 

•814 
•828 
•8I3 

5556 
843 
10-Y 
84) 

I 608 
801 -A 

• Natural cooling. 
• ° Forced-air cooling. 
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TRANSMITTING TUBE GUIDE 
FOR EQUIPMENT DESIGN ENGINEERS 

(Continued from preceding page/ 

MAX. PLATE 
INPUT 
WATTS 

MAX. PLATE 
VOLTS 

MAX. PLATE 
DISSIPATION 
WATTS 

FILAMENT 
VOLTS 

MAX. 
FREQ • 
Mc. 

TYPE 

CLASS C AMPLIFIERS, R-F Telephony---(Continued) 
(I) Triodes, Plate Modulated-(Continued) 

33 800 27 6.3 500 
50 600 17.5 6.3 60 
50 800 27 6.3 500 
75 800 40 7.5 250 

go 800 40 10.0 I 5 
80 1000 23 7.5 60 

I 00 1000 35 7.5 100 
105 1000 27 6.3 60 

135 
160 
170 
175 

175 
220 
220 
335 

500 
550 
700 
835 

1000 
1250 
1600 
3000 

3300 
6000 
6000 
8000 

8000 
10000 
10000 
10000 

12000 
13000 
24000 
24000 

26000 
26000 
36000 
50000 

50000 
60000 
60000 

1250 
1000 
800 

1000 

1000 
1100 
1250 
1600 

2500 
2000 
2000 
2500 

2500 
3000 
2000 
6000 

4000 
6000 
6000 
8000 

8500 
10000 
10000 
10000 

12000 
9000 
12000 
I 2000 

9000 
9000 

I 0500 
I 2500 

12500 
12000 
12000 

35 
50 
130 
67 

67 
67 
85 
85 

110 
167 
270 
200 

265 
270 
500 
1660 

1300 
3000 
3000 
4000 

2500 
2500 
6600 
6600 

10000 
5000 
12000 
12000 

I 1500 
15000 
12000 
14000 

28000 
50000 
50000 

(2) Triodes, Grid Modulated 

50 1000 40 
60 1000 40 
65 1000 60 
190 2000 I 25 

(3) Tetrodes, Plate Modulated 

16 400 6.7 
20 400 8 
30 500 10 
80 1000 27 

• See NOTE on first page of this GUIDE. 

• For rated max. plate input and voltage. 
* See data pages for this type. 

7.5 
10.0 
6.3 

10.0 

10.0 
10.0 
10.0 
10.0 

5.0 
11.0 
11.0 
10.0 

11.0 
10.0 
11.0 
11.0 

12.6 
11.0 
11.0 

22.0 

22.0 
6.0 

6.0 
6.0 

12.6 
19.5 

19.5 
33.0 

6.3 
6.3 
7.5 
10.0 

30 
60 

I 200 
15 

30 
30 
30 
30 

30 
3 
3 

30 

160 
20 
3 

50 

110 
50 
40 
1.6 

1.6 
1.6 
1.6 
1.6 

1.6 
30 
5 
5 

30 
30 
25 
5 

15 
1.6 
1.6 

500 
500 
250 
30 

8012-A°. 
.809, . 1623 

826 

830-B 
800 
834 

.811,.812 

.808 
.8005 
5588 

203-A, 211 

838 
8003 
805 

.810, . 8000 

.806 
204-A 
849 

833-A° 

6C24 
.833-A°. 

851 
846 

7C24 
889-A 
889R-A 
891 

89I-R 
892-R 
207 
892 

858 
9C26 
893-A 
893A-R 

6025 
9C27 
880 
9C22 

9C21 
862-A 
898-A 

8012-A.. 
.8025-A' ° 

826 
.8000 

6.3 30 •8024 
12.6 20 8374 
7.5 15 865 
7.5 15 •8041 

° Natural cooling. 
.0 Forced- air cooling. 
4 With tetrode connection. 

(Continued on next poge/ 
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TRANSMITTING TUBE GUIDE 
FOR EQUIPMENT DESIGN ENGINEERS 

(Continued frorn preceding page) 

MAX. PLATE 
INPUT 
WATTS 

M/0C. PLATE 
VOLTS 

MAX. PLATE 
DISSIPATION 
WATTS 

FILAMENT 
VOLTS 

MAX 
FREQ.. 
Mc. 

TYPE 

CLASS C AMPLIFIERS, R-F Telephony-Ponfinued) 
(3) Tetrodes, Plate Modulated--(Continuerl) 

170 
250 
380 
650 

I 200 

2000 
1600 
2500 
3000 
3000 

(4) Tetrodes, Grid Modulated 

1 leg I 365000 

(5) Pentodes, Plate Modulated 

1.5 275 
16 400 
20 400 
80 1000 
250 1600 

67 
85 
85 

270 
550 

800 
6000 

7 
6.7 
8 

27 
85 

(6) Pentodes Grid or Suppressor Modulated 

15 500 I 0 
16 500 12 
60 1250 40 
180 2000 125 

(7) Beam Power Tubes, Grid Modulated 

55 400 15 
22 750 15 
22 750 15 
30 400 20 

30 
37.5 
45 
45 

60 
60 
75 
105 
150 

400 
600 
750 
750 

750 
750 
1250 
1250 
2000 

20 
25 
30 
30 

40 
40 
50 
70 
100 

(8) Beam Power Tubes, Plate Modulated 

20 325 10 
30 400 6.7 
32 600 10 
22 600 10 

23 325 14 
23 325 14 
27 500 9 
37.5 500 16.5 

40 325 13.5 
40 325 13.5 
40 475 16.5 

475 16.5 

87.5 600 21, 
67.5 600 21, 
.0 560 30 
90 560 30 

10.0 
10.0 
5.0 

11.0 
7.5 

30 
20 
120 
20 
110 

7411 1.30g 

6.3 
6.3 
12.6 
7.5 
10.0 

6.3 
12.6 
7.5 

10.0 

2.5 
6.3 
12.6 
6.3 

12.6 
2.5 
6.3 
12.6 

6.3 
12.6 
10.0 
10.0 
10.0 

2.5 
6.3 
6.3 
12.6 

63 
6.3 
6.3 
2.5 

6.3 
12.6 
6.3 
12.6 

6.3 
12.6 
6.3 

12.6 

45 
30 
20 
15 
20 

30 
20 
15 
20 

45 
200 
200 
125 

125 
60 
200 
200 

200 
200 
30 
30 
30 

45 
125 
200 
200 

80 
80 
125 
60 

125 
125 
60 
60 

200 
200 
15 

860 
803 

4-125A/4D21 
861 

827-R 

827-R 
8021 

1613 
•802 
837 

•804 
803 

•802 
837 

•804 
803 

1619 
832-A0 
832-AO 
•8157 

•815111 
1624 

•829-13C," 
•829-8C," 

•829-813,'" 
•829-13(11, 1" 

•814 
•828 
•813 

1619 
•2E26 

832-AC 
832-AC 

•1614• 
•I614 
•• 2E24 
1624 

08(5 10 

•8151-2 
•807 
• 1 625 

•829-80," 
•829-13D. 
03E22C 
1:13E22C 

• See NOTE on first page of this GUIDE. • With triode connection. 

• For rated roue. plate input ond voltage. Natural cooling. 
C Push- Pull Type. t With tetrode connection. "" Forced- air cooling. 

• • (CAS Ratings only. DIMS Ratings only-see dote pages for this type. 

(Continued on next page/ 
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TRANSMITTING TUBE GUIDE 
FOR EQUIPMENT DESIGN ENGINEERS 

(Continued from preceding page/ 

MAX. PLATE 
INPUT 
WATTS 

MAX. PLATE 
VOLTS 

MAX. PLATE 
DISSIPATION 
WATTS 

FILAMENT 
VOLTS 

MAX. 
FREQ 
Mc. 

TYPE 

CLASS C AMPLIFIERS, R-F Te)ephony--(Confinued) 

(8) Beam Power Tubes, Plate Modulated-(Continued) 

90 600 28 6.3 
90 600 28 12.6 
120 1000 34 10.0 
135 1000 47 10.0 

240 1600 67 10.0 
240 1800 65 5.0 

200 
200 
30 
30 

30 
75 

.829-BD,°° 

.829-8D,°. 
0814 
.828 

.813 
4E27/8001 

(9) Beam Power Tubes, Suppressor Modulated 

110 I 2000 I 75 I 5.0 I 75 I 4E27/8001 

CLASS C AMPLIFIERS, R-F Telegraphy 
(I) Triodes 

6.25 250 5 
14 350 10 
18 450 15 
27 450 15 

27 450 15 
40 425 20 
42 600 20 
50 1000 40 

75 750 25 
75 1000 40 
100 1250 35 
125 1000 60 

125 1250 50 
150 1000 60 
155 1250 40 
200 1500 50 

220 1250 100 
220 1250 100 
240 1250 75 
250 1000 200 

315 1500 125 
330 1350 100 
500 2000 125 
600 3000 150 

690 2500 250 
875 2500 400 
1250 3000 300 
1500 3000 300 

1500 3000 300 
1500 3000 400 
1800 4000 400 
2500 2500 750 

5000 5000 2000 
7500 7500 . 2500 
15000 10000 4000 
16000 8500 5000 

16000 8500 5000 
18000 12000 6000 
18000 12500 4000 
20000 11500 7500 

30000 15000 10000 
30000 15000 10000 

• See NOTE on first page of this GUIDE. 
• For rated max. plate input and voltage. 
Push- Pull Type. 

12.6 
4.5 
2.5 
7.5 

7.5 
2.5 
7.5 
6.3 

6.3 
6.3 
7.5 
7.5 

7.5 
10.0 
6.3 
7.5 

10.0 
10.0 
10.0 
6.3 

10.0 
10.0 
10.0 
5.0 

11.0 
11.0 
10.0 
5.0 

10.0 
11.0 
10.0 
11.0 

12.6 
11.0 

11.0 

11.0 

6.0 

22.0 

(Continued on neat page/ 

30 
6 
6 
6 

8 
45 
60 

500 

60 
500 
60 

250 

100 
15 
60 
30 

15 
30 
60 

1200 

30 
30 
30 
30 

3 
3 

30 
40 

40 
160 
20 
3 

110 
50 
1.6 
40 

50 
1.6 
1.6 
30 

1.6 
1.6 

1626 
5556 
843 
841 

10-Y 
1608 
80I-A 
8012-A.° 

.809, 0 1623 
.8025-A°. 

800 
826 

834 
830-8 

.811 .812 
.808 

203-A,211 
838 
.8005 
5588 

805 
8003 

.810,.8000 
0806 

204-A 
849 

833-A° 
304TH 

304TH 
6C24 

.833-A°° 
851 

7C24 
846 
89I-R 
889R-A 

889-A 
891 
892-R 
9C26 

207 
892 

° Natural cooling. 
° ° Forced-air coorng. 
*See doto pages for this type. 
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TRANSMITTING TUBE GUIDE 
FOR EQUIPMENT DESIGN ENGINEERS 

(Continued from pmceding page) 

MAX. PLATE 
INPUT 
WATTS 

MAX. PLATE 
VOLTS 

MAX. PLATE 
DISSIPATION 
WATTS 

FILAMENT 
VOLTS 

MAX. 
FREQ.. 
Mc. 

TYPE 

CLASS C AMPLIFIERS, R-F Telegraphy--(Continued) 

(I) Triodes-(Confinued) 

40000 
40000 
40000 
50000 

60000 
70000 
70000 

1 00000 

150000 
200000 
200000 

(2) Tetrodes 

25 
32 
45 
120 

300 
350 
500 
1200 
1500 

(3) Pentodes 

9 
17.5 
25 
32 

120 
350 

11500 
11500 
20000 
11500 

10500 
20000 
20000 
17000 

17000 
20000 
20000 

500 
500 
750 
1250 

3000 
2000 
3000 
3500 
3500 

400 
350 
500 
500 

1250 
2000 

(4) Beam Power Tubes 

30 
30 
35 
36 

36 
40 
54 
60 

60 
60 
60 
90 

90 
100 
100 
120 

120 
180 
200 
300 
360 

400 
500 
375 
750 

750 
600 
600 
400 

400 
600 
600 
750 

750 
600 
600 
750 

750 
1250 
1250 
2000 
2000 

17500 
25000 
20000 
17500 

20000 
20000 
20000 
20000 

40000 
1 00000 
1 00000 

10 
12 
15 
40 

100 
125 
125 
400 
800 

6 
10 
10 
12 

40 
125 

15 
10 
21 
15 

15 
135 
25 
20 

20 
25 
25 
30 

30 
35 
35 
40 

40 
50 
70 
75 
100 

6.0 
6.0 

22.0 
11.0 

12.6 

19.5 

19.5 
33.0 

6.3 
12.6 
7.5 
7.5 

10.0 
10.0 
5.0 

11.0 
7.5 

2.5 
6.3 
6.3 

12.6 

7.5 
10.0 

2.5 
6.3 
6.3 
6.3 

12.6 
6.3 
2.5 
6.3 

12.6 
6.3 
12.6 
6.3 

12.6 
6.3 

"i 2.6 
6.3 

12.6 
10.0 
10.0 
5.0 

10.0 

30 
30 
1.6 
50 

25 
5 
5 
5 

15 
1.6 
1.6 

30 
20 
15 
15 

30 
20 
120 
20 
110 

20 
45 
30 
20 

15 
20 

45 
125 
80 

200 

200 
125 
60 
125 

125 
60 
60 

200 

200 
200 
200 
200 

200 
30 
30 
75 
30 

9C25 
9C27 
858 
5592 

880 
893-A 
893A- R 
9C22 

9C21 
862-A 
898-A 

• 802t 
837E 
865 

•8041 

860 
8031 

4-125A/4D21 
861 

827-R 

1610 
1613 
•802 
837 

•804 
803 

1619 
• 2E26 
•1614 
832-AO 

832-A0 
• • 2E24 
1624 
•8150 

•815D 
•807 
•1625 

•829-1313,• 

•829-80,• 
03E220 
03E220 

•829-80, v 

•829-80, •• 
•81.4 
•828 

4E27/8001 
•813 

• See NOTE on first page of this GUIDE. t With tetrode connection. 

• For rated max. plate input and voltage. f. Natural cooling. 
O Push- Pull Type. Forced-air cooling. 

*See dato pages for this type. • • (CAS Ratings only. 
IMS Ratings only-see dota pages for this type. 

(Continued on nact page) 

APRIL I, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

GUIDE 4 



TRANSMITTING TUBE GUIDE 
FOR EQUIPMENT DESIGN ENGINEERS 

(Continued from preceding page/ 

MAX. PLATE 
INPUT 

MAX. PLATE 
VOLTS 

MAX. PLATE 
DISSIPATION 

FILAMENT MAX. 
FREQ.. TYPE 

WATTS EMS WATTS VOLTS Mc. 

CLASS C AMPLIFIERS, Self-Rectifying Oscillators 

(I) Triodes 
125 1500 40 6.3 60 812 
240 1750 75 10.0 60 8005 
330 1500 100 10.0 30 8003 
450 2500 125 10.0 30 8000 

MISCELLANEOUS SERVICES 
See data pages for each type. 

(1) CONTROL AMPLIFIER 3C33 
(2) PULSE AMPLIFIER & OSCILLATOR  8014-A 
(3) PULSE AMPLIFIER & MODULATOR  3E29 

MAX. MAX. MAXIMUM 
AV. PLATE PEAK PLATE PEAK INVERSE 

FILAMENT 
TYPE 

AMPERES AMPERES PLATE VOLTS VOLTS 

RECTIFIERS 

(1) Half-Wave, Mercury-Vapor 

0.125 0.5 5000 20-60° 2.5 816 

0.25 1.0.5 5000 25-70' / 
1 10000 25-60° 5 2.5 866-A 

0.5 2.0 2000 25-70° 2.5 866-A 

1.25 5.0 
j 5000 20-70' / 
/ 10000 20-60' j 5.0 

( 872-A  
/ 8008 

1.5 7.0 10000 25-55° I ( 575-A 
1.5 6.0 15000 25-50° I 

5.0 
I 673 

2.5 10 
/ 12ÓCOgg 121--g: Î 5.0 869-B 

2.5 1 5 ( 2000 30-80° I 
1 5000 30-60° 1 5.0 5558  

4.0 16 10000 25-50° 1 
6.4 40 3000 40-80" 1 5.0 5561 

10 40 
5 10000 25-65' I 
( 2.2000 30-40° 5 5.0 857-B 

75 450 / 176M 1500 557-5421: } 5.0 870-A 

Where two ro ings are given for any type, better temperature control is required for the 
higher voltage rating. 

(2) Half-Wave, Gas 

0.5 I 2.0 1 4500 1 2.5 I 3825 

(3) Half-Wave, High-Vacuum 

0.15 1 0.6 
0.25 1.0 

7500 10.0 2.5 21 7-C 
5000 836 

0.13 0.8 5500 2.5 I 1616 

• For rated man, plate input and voltage 

APRIL I, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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TRANSMITTING TUBE RATINGS 

vs. OPERATING FREQUENCY 

The MAXIMUM RATINGS given for each type on its data pages 

apply only when the type is operated at frequencies lower 

than some specified value which depends on the design of the 

type. As the frequency is raised above the specified value, 

the radio—frequency currents, dielectric losses, and heating 

effects increase rapidly. Most types can be operated above 

their specified maximum frequency provided the plate voltage 

and plate input are reduced in accordance with the informa— 

tion given in the fol lowing tabulation. 

TUBE 
TYK 

OPERATING 
FREQUENCY 

Megacycles 
AI' second 

NAXimum PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE d PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class B. 
Class C Grid 
or Suppressor 
Modulated 

Class C 
plate— 

Modulated 
Class C 

2E24 
di 

2E26 

125 
150 
160 
175 

— 
— 
— 
— 

100 
83 
75 
68 

100 
83 
75 
68 

3E22 15 — 100 100 

4-65A 50 — 100 100 

4-12 ,0/ 
4021 

120 
150 
200 
250 

— _ 
_ 

100 

Volt. :': — 1 

100 

Vote. 

561 

4-250A/ 
5022 

75 
100 
120 

— 
— 

100 
78}VoIt. 
62J 

100 
72}Volt. 
62) 

4C33 625 Plate—Pulsed Oscillator 
100 

4E27/ 
8001 

75 
120 
150 

100 
90 
80 

100 
75 
50 

100 
75 
50 

4E27A/ 
5-1258 

75 _ 100 100 

4X150A 500 — — 100 

105006 120 — — 100 

7C24 110 100 100 100 

8021 300 100 — 100 

9C21 15 
20 
25 

— 
— 
— 

100 
88 
81 

100 
82 
70 

9022 s 
12 
25 

— 
— 
_ 

100 
90 
81 

100 
eu 
70 

9C25 30 
50 
75 

100 

103 
93 
87 
80 

100 
87 
74 
61 

100 
87 
74 
61 

.‹—Indicates a change. 
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TRANSMITTING TUBE RATINGS 

vs. OPERATING FREQUENCY 

TUBE 
TYPE 

OPERATING 
FREQUENCY 

Megacycles 
Per second 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE & PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class B. 
Class C Grid 
or Suppressor 
Modulated 

ClaSs C 
Plate— 

Modulated 
Class C 

10—Y 8 100 . 100 
Not recommended for operation at frequencies above 8 mc. 

203—A 15 
30 
80 

100 
88 
70 

100 
80 
50 

100 
80 
50 

204—A 3 
10 
30 

100 
84 
69 

100 
75 
50 

100 
75 
50 

207 Same as for Type 892 

211 Same as for Type 203—A 

BOO 60 
100 
180 

100 
90 
79 

100 
80 
55 

801—A 60 
75 

120 

100 
93 
78 

100 
80 
50 

100 
80 
50 

802 30 
55 
100 

100 
88 
76 

100 
77 
55 

803 20 
40 
60 

100 
86 
80 

100 
77 
60 

100 
77 
60 

804 15 
35 
80 

100 
88 
76 

100 
75 
50 

100 
75 
50 

805 30 
us 
80 

100 
go 
77 

100 
82 
55 

100 
82 
55 

806 30 
50 
100 

100 
90 
78 

100 
eo 
so 

100 
80 
50 

807 60 
80 
125 

100 
90 
75 

100 
80 
55 

808 30 
60 
130 

100 

755. 
100 
75 
50 

809 60 
70 
120 

100 
93 
75 

100 
88 
50 

100 
88 
50 

810 30 
60 

100 

100 
88 
80 

100 
70 
50 

100 
70 
50 

APRIL 1, 1953 
TUBE DEPARTMENT 

RA010 CORPORATION Of MIERICA. HARRISON, NEW JERSEY 
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TRANSMITTING TUBE RATINGS 
vs. OPERATING FREQUENCY 

MAXIMUM PERMISSIBLE PERCENTAGE 

OPERATING 
OF MAXIMUM RATED PLATE VOLTAGE ti PLATE INPUT 

TELEPHONY TELEGRAPHY TUBE FREQUENCY 
TYPE 

gfe eciletj 
Class B, 

Class C essorGrid 
Or Suppr  

Class C 
plate- Class C 

Modulated Modulated 

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 

893-A Volt. InPut Volt. Input Volt. InPut 

5 100 10,1 100 100 100 100 
20 85 82 80 75 80 66 
40 65 73 64 64 60 50 

893A -R Volt. input 

5 100 100 100 100 
12 86 81 81 75 
25 74 65 65 50 

898-A 1.6 100 100 100 
Not recommended for operation at frequencies 

ecve 1.6 Mc. 

1613 45 100 100 
60 90 90 
90 85 85 

1614 80 100 100 
120 75 75 

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

1623 60 100 100 100 
70 93 88 88 

100 80 60 60 

1624 60 100 100 100 
80 90 80 80 

125 75 55 55 

1625 Same as for Type 807 

1626 30 - - 100 
60 - - 96 
90 - - 93 

5556 6 100 100 100 
15 85 75 75 

30 70 50 50 

5588 1200 - 100 100 
1350 - 90 90 
1500 80 80 
2000 - 80 80 

MAY 3, 1954 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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TRANSMITTING TUBE RATINGS 

vs. OPERATING FREQUENCY 

TUBE 
TYPE 

OPERATING 
FREQUENCY 

Negacyc les 
par second 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE a PLATE INPUT 

TELEPHONY TELEGRAPHY 

class B, 
Class C Grid 
of Suppressor 

Modulated 

Class C 
Plate- 

Modulated 
Class C 

5592 
50 
75 

108 

- 
- 
- 

- 
- 
- 

Volt. input 
100 100 
85 88 
65 67 

5618 
100 
165 

- 
- - 

Volt. input 
100 100 
100 90 

5671 10 
18 
25 

- 
- 
- 

100 
88 
80 

100 
B8 
80 

5713 220 - - 100 

5762 à 30 
110 
220 
For Television 

- 
- 
- 

Service, see data 

100 
84 
52 

pages for this 

100 
84 
52 

type. 

5763 , 
50 

175 
- 
- 

Volt. Input 
100 100 
100 80 

Volt. input 
100 100 
100 80 

5770 20 
27 
35 

- 
- 
- 

100 
B8 
77 

100 
88 
77 

5771 
1.6 
25 
50 

100 
100 
75 

100 
100 
75 

Volt. InPul 
120 112.5 

100 
75 

5786 160 - 100 100 

5831 See data papes for this type. 

5946 
1300 
2000 

Plate-Pulsed 05GL toton' and Amplifier Service 

100 
75 

6146 
60 
120 
175 

See Curve 

- 
- 
- 

Charts under data 

1 Volt. inPutl 
100 
67 100 

79 
53 66 

for this type. 

Volt. inpu t 

100 100 
67 79 
53 66 

6159 Same as for type 6146 

6161 900 
1200 
1400 
.1650 
2000 
For Television 

- 
- 
- 
- 
- 

Service, see data 

100 
80 
71 

62.5 
62.5 

pages for this 

100 
80 
71 

62.5 
62.5 

type. 

L in Self-Rectifying Oscillator or Motif ier Service, and in Ampli-
fier or oscillator Service with Separate, Rectified. Unfiltered. 
Single-Phase, Full-wave Pluie Supply, the 5762 has the same maximum 
permissible percentages as those shown for Class C Telegraphy. 

>indicates a change. 
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TRANSMITTING TUBE RATINGS 

vs. OPERATING FREQUENCY 

TUBE 
TYPE 

OPERATING 
FREQUENCY 

Megacycles 
per second 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE .1 PLATE INPUT 

TELEPHONY TELEGRAPHY 

class B. 
Class c Grid 
orâmetelor 

Class C 
plate- 

modulated 
Class C 

6166 30 
220 
For Television 

- 
- 

Service,see data 

100 
90 

pages for this 

100 
90 

type. 

6181 900 - 100 100 
For Telev sion Service,see data pages for this type. 

6524 100 
220 
470 

1 

See Curve 

- 
- 
- 

Charts under data 

Volt. Input 

100 100 
79 80 
75 53 

for this type. 

Volt. Input  

100 100 
79 78 
76 51 

8000 Same as for Type 810 

8001 See 4E27/8001 

8003 30 
50 

100 
90 

100 
83 

100 
83 

8005 60 
80 
100 

100 
90 
83 

100 
75 
60 

100 
75 
60 

8012-A 
and 

8025-4 

500 
600 

* maximum permissible 
the inaximum 

100 
80. 

eercentage of 
plate input may be 

100 
70. 

only maximum plate 
loos of its ra 

100 
70. 

voltage: 
ed value. 

4- Indicates a change 

AUG. : 6, 1954 
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TRANSMITTING TUBE RATINGS 
vs. OPERATING FREQUENCY 

1 
I 

TUBE 
TYPE 

OPERATING 
FREQUENCY 

Megacycles 
per second 

MAXIMUM PERMISSIBLE PERCE TAGE 
OF MAXIMUM RATED PLATE VOLTAGE 6. PLATE INPUT 

TELEPHONY TELEGRAPHY 

class e, 
Class c Grid 
or Suppressor 

Modulated 

Class C 
plate— 

Modulated 
Class C 

II6166 30 
220 
For Television 

— 
— 

Service, see data 

100 
90 

pages for this 

100 
90 

type. 

6181 900 — 100 100 
For Telev sion Service, see data pages for this type. 

B000 Same as for Type 810 

8001 See AE27/8001 

8003 SO 
50 

100 
90 

100 
83 

100 
83 

8005 60 
80 
100 

100 
90 
83 

100 
75 
60 

100 
75 
60 

8012—A 
and 

8025—A 

500 
600 

n maximum permissible 
the maximum 

100 
80. 

percentage of 
plate input may be 

100 
70. 

only maximum plate 
1005 of its ra 

100 
70. 

voltage: 
cd value. 

[—Indicates a change 
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f eh 
114‘k 

F. C.C.POWER RATINGS* 
OF RCA TRANSMITTING TUBES 

"The maximum rated carrier power ofa standard broadcast trans-

mitter shall be determined as the sum of the applicable power 

rat ego of the vacuum tubes employed in the last radio stage. 

The approved power ratings of vaeuum tubes for operation in 

the last radio stages of broadcast transmitters are fixed as 
set out in the following tables:" 

TABLE A 

ffigh—Level Modulation 
or Plate—Modulation in the 

Last Radio Stage 

Power Rating 

(watts) 
Tube 

Type 

50 808 

75 

203-A 

211 

838 

850 

852 

860 

125 
803 

805 

810 

250 

204-A 

806 

831 

861 

350 849 

500 833-A 

750 851 

1000 846 

2500 520-B 

1652 

5000 

207 

848 

863 

891 

892 

892-R 

10000 858 

893-R 

25000 9C22 

40000 862 

898 

TABLE 

Low—Level Modulation 
or Last Radio Stage Operating 

as Linear Power Amplifier 

Power Rating 

(watts) 
Tube 

TYRe 

25 203-A 

50 
803 

806 

810 

75 204-A 

125 833-A 
849 

250 851 

500 846 

1000 520-8 
1652 

2500 
207 

863 

892 

5000 858 

25000 862 

898 

TABLE D 

Grid Modulation 

in the Last Radio Stage 

(Operating Efficiency 35 % l 

* Frnm Federal Communications Comassi 
i0.1 Practice Concerning Standard Broadcast Stations (550-1600 tc),. 
Section B, Revision of Mar. 15, 1944, Mimeo No.37442. Ratings apply 
only for tubes used in the last radio stage of standard broadcast 
transmitters and may not be applicable to any other service. 

Power Rating Tube 
(watts) Type 

2500 892 

-a— Indicates a change. 

DEC. 15, 1944 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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2AF4A  

Medium-Mu Triode 
7-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The .AF4A is the same as the 6AF4A except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 ± 0.040 amp 
Voltage ( AC or DC) at heater 

amperes . 0.600   2.35 volts 
Warm-up time (Average)  11 sec 

Typical Operation: 

At frequency of loot, Mc 

Plate Supply Voltage  100 volts 
Plate Resistor  220 ohms 
Grid Resistor   10000 ohms 
Plate Current   17.5 ma 
Grid Current (Approx  )   700 Pa 

2AF4B 

• 

• 

• 

Medium-Mu Triode 
7-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 2AF4D is the same as the 6AF4A excePt for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 ± 0.040 amp 
Voltage (AC or DC) at heater 

amperes = 0.600   2.35 volts 
Warm-up time ( Average)  11 sec 

Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  180 max. volts 
Heater positive with 

respect to cathode  180° max. volts 

Typical Operation: 

At frequency of l000 Mc 

Plate Supply Voltage  100 volts 
Plate Resistor  220 ohms 
Grid Resistor   10000 ohms 
Plate Current   17.5 ma 
Grid Current ( Approx  )   700 Ma 

° The Sc component must not exceed 100 volts. 

RADIO CORPORATION OF AMERICA DATA 

Electron Tube Division Harrison, N. J. I -63 





2AH2 

Half-Wave Vacuum Rectifier 

• DUODECAR TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage ( AC or DC)  2.5 ± 0.4 volt s 

e
Current at heater volts = 2.5   0.300 amp 

Direct Interelectrode Capacitance 
(Aporox.): d 
Plate to cathode & internal 
shield 8, heater   1.4 Pf 

Mechanical: 

Operating Position  Any 11, Type of Cathode   Coated Unipotential 
Maximum Overall Length 3  375" 
Seated Length 2  750" to 3.000" 
Diameter 1  062" to 1.188" 
Bulb 19 
Cap  Smell (JEDEC No.C1-1) or 

Small With Tubular Support (JEDEC No.C1-34) 
Base Small-Button Duodecar 12-Pin (JEDEC No.E12-70) 

Basing Designation for BOTTOM VIEW  120G 

• 
PULSED-RECTIFIER SERVICE 

Maximum Ratings, Design-Max:mum Values: 

For oPeration in a 525- line, 30-frame system° 
INVERSE PLATE VOLTAGE: 

e Total dc and peakd  30000 max. volts 
DC  24000 max. volts 

PEAK PLATE CURRENT  80 max. ma 
AVERAGE PLATE CURRENT   1.5 max. ma 

Characteristics, Instantaneous Value: 

Tube Voltage Drop for plate ma. . 7 . . . 100 volts 

• d Without external shield. 

Pin 1- Cathode, 
Internal 
Shield, 
Heater 

Pin 2- Do Not Useb 
Pin 3- Do Not Useb 
Pin 4- See NOTE 
Pin 5- Do Not Useb 

Pin 6- Do Not Useb 
Pin 7- Do Not Use b 
Pin 8- Do Not Useb 
Pin 9- Do Not Useb 
Pin 10- See NOTE 
Pin 11- Do Not Useb 
Pin 12- Heater 

Cap- Plate 

NOTE: Nay be used only under conditions 
specified in °Pending Considerations. 

Socket terminals 2.3.5.6,7,8.9. and 11 should not be used as tie points 

C As described in Standards of Good Engineering Practice Concerning 
Television Broadcast Stations, Federal Communications Commission. 

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

DATA 
1-63 



2AH2 

d This rating is applicable when the duration of the voltage pulse does 
not exceed 15 per cent of one horizontal scanning cycle. In a 525-line. 
90-frame system. 15 per cent of one horizontal scanning cycle is 
10 microseconds. Ill, 

OPERATING CONS I DERAT I ONS 

Socket Connections. Socket terminals 4 and 10 may be used 
as tle points for components at or near the cathode potential; 
otherwise, do not use. 

The high voltages at which the dAlid is operated are very e 
dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
these high voltages. Particular care against fatal shock 
should be taken in the measurement of fi lament voltage. Under 
all circumstances, ci rcuit parts which may be at high potentials 
should be enclosed or adequately insulated. 

X-radiation. The voltages employed in some television e 
receivers and other high-voltage equipment are sufficiently high 
that high-voltage rectif ier tubes may produceX-radiation which 
can constitute a health hazard unless such tubes are adequately 
shielded. Relatively simple shielding should prove adequate, 
but the need for this precaution should be considered in 
equipment design. 

1.188" MAX. 
1.062" MIN!' 

DIA. 

CAP 
JEDEC No.C1-1---

OR 
C1-34 

3.375" 
MAX. 

T9 BULB 

3.000 MAX. 
2.750 MIN. 

BASE 
JEDEC No. E12-70 

92C5-u837 

APPLIES TO MINIMUM DIAMETER EXCEPT IN AREA OF SEAL. 

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



2BN4 

Medium-Mu Triode 

• 

• 

7-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 28114 ts the same as the 684 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 ± 0.040 amp 
Voltage (AC or DC) at heater 

amperes = 0.600   2.3 volts 
Warm-up time ( Average)  11 sec 

2BN4A  

Medium-Mu Triode 
7-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The eN411 is the same as the 684A except for the following stems: 

Heater Characteristics and Ratings (Design-Center Values): 
Current 0  600 ± 0.040 amp 
Vbltage (AC or DC) at heater 

amperes = 0.600   2.35 volts 
Warm-up time (Average)  11 sec 

2CW4  

• 

• 

e 

High-Mu Triode 

NUVISTOR TYPE 

With Heater  Having Controlled Warm-Up Time 

Thr 2C14 is the same as the 6CM4 except for the following : terns: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   2.1 volts 
Warm-up time ( Average)  8 Sec 

-..—Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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2CY5 

Sharp-Cutoff Tetrode 
7-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 2CY5isthe same as the 6CY5 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600   2.4 volts 
Warm-up time (Average)  11 sec 

2DS4 

• 

• 

High-Mu Triode 

NUVISTOR TYPE 

HAVING EXTENDED CUTOFF CHARACTERISTIC 

With Heater  Having Controlled Warm-Up Time 

The 204 is the same as the 604 excePt for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   2.1 volts 
Warm-up time ( Average)  8 sec 

2DV4 

Medium-Mu Triode 

NUVISTOR TYPE 

With Heater Having Controlled Warm-Up Time and Hav-
ing Gold-Plated Envelope and Base Pins to Assure 
Positive Grounding and Low Pin-Contact Resistance 
for Oscillator  Applications at UHF Frequencies 

The 2DV.1 is the same as the 6DV4 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   2.1 volts 
Warm-up time ( Average) 8 sec 

• 

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



2BN4_ 

Medium-Mu Triode 

• 

• 

•  

• 

• 

• 

7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 2814 is the same as the except forthe following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  2.3 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

2CW4_ 

High-Mu Triode 

NUVISTOR TYPE 

For Equipment Having Series Heater-String Arrangement 

The 2CW4 is the same asthe 6C014 except forthe following Items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  2.1 volts 
Current 0  45 ± 6% amp 
Warm-up time (Average)  11 sec 

2CY5  

Sharp-Cutoff Tetrode 
7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 2CY5 is the same as the 6CY5 except forthe following items: 

Heater, for Unipotential Cathode: 
Vo.tage ( AC or OC)  2.4 volts 
Current   0.6 ± 6% amp 
Warm-up time ( Average)  11 sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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2C39A 

Power Triode 
FORCED-AIR COOLED 

Particularly suitable for cathode-drive circuits 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)'  6.3 volts 
Current  1.0 amp 
Heating time   1 minute 

Amplification Factor   100 
Transconductance, for plate current of 

70 ma. and plate voltage of 600 volts. 24000 µmhos 
Direct Interelectrode Capacitances 

(Approx.): 
Grid to plate   2.0 mgf 
Grid to cathode  6.6 mgf 
Plate to cathode   0.035 max. µµf 

Mechanical: 

Terminal Connections (See Dimensional Outline): 
BOTTOM VIEW 

G- GRID TERMINAL 
(Adjacent to Cath-
ode 31 Heater 
Terminal) 

H - HEATER TERMINALS 
(Cylinder within 
Cathode Terminal 
& Cathode Terminal) H, 

K - CATHODE TERMINAL 
(Outside Cylinder 
on End Opposite 
Radiator) 

P- PLATE TERMINAL 
(Between Plate 
Flange & Glass 
Section) 

Operating Position   Any 
Maximum Overall Length   2-3/4" 
Diameter   1-1/4" ± 1/64" 
Weight (Approx.)   2 oz 
Radiator   Integral part of tube 
Mounting  Special 

Thermal: 
Air Flow: 
Through Radiator—Adequate air flow should be delivered by 
a blower during the application of any voltages. Cooling 

must be sufficient to limit the radiator temperature to the 
specified maximum value. 

To Plate, Grid, Cathode, and Beater Seals--A sufficient 
quantity of air should be delivered to these seals to pre-
vent their temperature from exceeding the specified maximum 
value. 

Incoming-Air Temperature   15 max. OC 

-.Indicates a change. 

RADIO CORPORATION OF AMERICA 
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2C39A 

Radiator Temperature ( Measured on 
core adjacent to plate seal)  175 max. oc 

Seal Temperature ( Plate, grid, 
cathode, and heater)  175 max. °C 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
wtth ameximom modulatton factor es 

Maximum CCSb Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  600° max. volts 
GRID VOLTAGE: 
DC  -150 max. volts 

-.. Peak negative RF  400 max. volts 
Peak positive RF  30 max. volts 

DC GRID CURRENT   50 max. ma 
DC CATHODE CURRENT  100 max. ma 
GRID INPUT  2 max. watts 
PLATE DISSIPATION   70 max. watts 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 

Maximum CCSb Ratings, Absolute-extmum Values: 

DC PLATE VOLTAGE  1000 max. volts 
GRID VOLTAGE: 
DC  -150 max. volts 

-..- Peak negative RF  400 max. volts 
Peak positive RF  30 max. volts 

DC GRID CURRENT   50 max. ma 
DC CATHODE CURRENT  125 max. ma 
GRID INPUT  2 max. watts 
PLATE DISSIPATION   100 max. watts 

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 conditions and 
frequency to prevent overheating the cathode and resultant short life. 
For most applications where liberal cooling of the seals is provided, 
reduction of heater voltage to the values shown in the followInn table 
is suggested. 

Frequency Heater Voltage 
Mc Potts 

un to 300 
300 to 1000 
1000 to 1500 
1500 to 2000 

2000 ana above 

6.3 
6.0 
5.5 
5.0 
4.5 

Permitted tolerance on the heater-voltage values in the above table is 
± 10%. However, for long tube life, it is recommended that the toler-
ance be held to ± 5%. 

When long life in continuous service is desired, the 2C396 should 
always be put in operation with full rated heater voltage ( 6.3 volts) 
which should then be reduced to the lowest value that will give the 
desired output. 

Continuous Commercial service. 
C For less than 100% modulation. It Is permissible to use a higher.dc 

plate voltage provided the sum of the peak positive modulating voltage 
and the de plate voltage does not exceed 1200 volts. 

d 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 1154 of the carrier conditions. 

*Indicates a change. 

RADIO CORPORATION OF AMERICA 
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2C39A 

RECOMMENDED COWLING FOR DIRECTING AIR FLOW 
THROUGH RADIATOR OF TYPE 2039A 

„ 

, 7165" 

AIR 
FROM —.— 
BLOWER 

_L  

92CS-8001R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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2C39A 

' ± 4 

RADIATOR 

.78I"” I/64" MIN. 

±.045 

I. 87"± .012" 
DIA. — .1 

— 4- " 
.18 MIN. 

s  

I/3; If ..32'5' .469 MIN. 
±.010" t 

23es" I" i_\  
MAX. MAX. 

.020" 
1.309" 
4.020" 

..187 187 MIN. 
-*-/- 

.531" t 
4.015" .400 .341 .285" 

MIN. MIN. MIN. 

.320"±.008" DIA.-4 

PLATE 
FLANGE 

PLATE RF 
CONNECTION 

".008:: DIA.-.010  

131: MAX. DIA. 

  GRID RF 
CONNECTION 

  I-■—.660"±.008" DIA. 

CATHODE RF AND 
HEATER CONNECTION 

 HEATER CONNECTION 

.218" ±.005" DIA. 
92CS - 6000R1 

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



2C40  

Power Triode 

• 

e 

LIGHTHOUSE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Vcltage ( AC or DC)  6.3 t 0.3 volts 
Current at heater volts = 6.3 0  750 amp 

Direct Interelectrode Capacitances:a 
Grid to plate   1.3 mef 
Grid to cathode   2.2 fflf 
Plate to cathode  0.03 max. mgf 
Cathode rf terminal to cathode  100 miLf 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  250 volts 
Cathode Resistor  200 ohms 
Amplification Factor  36 
Transconductance  4850 pathos 
Plate Current   17 ma 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-9/16" 
Maximum Seated Length 1  973" 
Maximum Diameter 1  312" 
Weight ( Approx  ) 1  2 oz 
Base Small H-Wafer 6-Pin (JEDEC Group 1, No.86-108) 

Basing Designation for BOTTOM VIEW  6BY 

POST 8 
END DISC 

Pin 1 - Do Not 
Use 

Pin 2- Heater 
Pin 3- Cathode 
Pin 5- Cathode 
Pin 7- Heater 
Pin 8- Cathode 

CENTER 
DISC 

SHELL. 

Shell- Cathode 
RF Terminal 

Center Disc-Grid 
Terminal 

Post & End Disc-
Plate 
Terminal 

Thermal: 

Cooling   Convection and Conduction 
Seal Temperature  175 max. °C 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 

MaX MUM CCSb Ratings, Absolute-Maximum Values 

For frequencies isA to 3370 Mc 

DC PLATE VOLTAGE  500 max. volts 
DC GRID VOLTAGE: 
Negative-bias value   50 max. volts 

-.Indicates a change. 

••••• 

«11.. 
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2C40 

DC PLATE CURRENT  25 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE DISSIPATION   6.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode • • 90 max. volts 
Heater positive with respect to cathode • • 90 max. volts 

PEAK CATHODE-SHELL VOLTAGE: 
Shell negative with respect to cathode. • • 90 max. volts 
Shell positive with respect to cathode. • • 90 max. volts 

a Without external shield. 

b Cont inuous Commerc i al Sery ice. 

1.973" 
MAX. 

2-
6 

MAX. 

 1.312 MAX. ». 
DIA. 

PLATE POST 
AND END— DISC 

TERMINAL 

GRID 
CENTER—DISC 
TERMAL 

METAL SHELL 

CATHODE RF 
TERMINAL 

BASE 
JEDEC GROUP! 
No. B6-108 

92CS—U334 

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



2C40A  

Power Triode 

• 

LIGHTHOUSE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 0.3 volts 
Current at heater volts = 6.3 0  750 amp 

Cathode Heating Time See Operating Considerations 
Direct lnterelectrode Capacitances 

(Approx.): a 
Grid to plate   1.3 piaf 
Grid to cathode   2.2 mea 
Plate to cathode  0.03 mmf 
Cathode rf terminal to cathode  100 

Characteristics, Class AI Amplifier: ..-

Plate Supply Voltage  250 volts 
Cathode Resistor  200 ohms 
Amplification Factor  35 
Transconductance  5100 mmhos 
Plate Current   17 ma 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-9/16" 
Maximum Seated Length 1  973" 
Maximum Diameter 1  312" 
Weight ( Approx  ) 1  2 oz 
Base Small H-Wafer 6-Pin (JEDEC Group 1, No.B6-108) 

Basing Designation for BOTTOM VIEW  6BY 
POST a 
END DISC 

Pin 1- Do Not CENTER • Shell - Cathode 
DISC Use RE .Terminal 

Pin 2- Heater 3Center Disc- Grid 
Pin 3- Cathode Terminal 
Pin 5- Cathode Post di End Disc-
Pin 7- Heater 2 Plate 
Pin 8- Cathode SHELL Terminal 

Thermal: • Cooling   Convection and Conduction 
Seal Temperature  175 max. °C 

• 
icates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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2C40A 

PLATE-PULSED OSCILLATOR 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For frequencies up to 3370 Mc, maximum 
duty factor of plate Pulse = 0.002 C , and 
maximumpulseduration of 1.5 microseconds 

PEAK POSITIVE-PULSE PLATESUPPUVOLTAGE. 1400 max. volts 
NEGATIVE GRID VOLTAGE: 

Average during plate pulse   100 max. volts 
PLATE CURRENT: 
Averagee   3 max. ma 
Average during plate pulse   2 max. amp 

GRID CURRENT: 
Average 1  5 max. ma 
Average during plate pulse   1 max. amp 

PLATE DISSIPATIONe   4 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. • 90 max. volts 
Heater positive with respect to cathode. • 90 max. volts 

PEAK CATHODE-SHELL VOLTAGE: 
Shell negative with respect to cathode • 90 max. volts 
Shell positive with respect to cathode . 90 max. volts 

a Without external shield. 

b Continuous Commercial Service. 

In any 500-microsecond interval. 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For frequencies uk to 3370 Mc 

DC PLATE VOLTAGE   500 max. volts 
DC GRID VOLTAGE: 

Negative-bias value  50 max. volts 
OC PLATE CURRENT   25 max. ma 
DC GRID CURRENT  8 max. ma 
PLATE DISSIPATION 6  5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 90 max. volts 
Heater positive with respect to cathode. 90 max. volts 

PEAK CATHODE-SHELL VOLTAGE: 
Shell negative with respect to cathode 90 max. volts 
Shell positive with respect to cathode 90 max. volts 

OPERATING CONSIDERATIONS 

In Plate-Pulsed Oscillator Service, the plate voltage must 
not be applied until amdnimum of I minute after the application 

of the heater voltage. 

In RF Power Amplifier & Oscillator -- Class C Telegraphy 
Service, the plate voltage and the heater voltage may be 

applied simultaneously. 

....Indicates a change. 

RADIO CORPORATION OF AMERICA 
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2C40A _ 

1.973" 
MAX. 

22: 
6 

MAX. 

PLATE POST 
AND END- DISC 

TERMINAL 

GRID 
-CENTER-DISC 

TERMINAL 

1.312" MAX. ,.. 
DIA. 

METAL SHELL 

—CATHODE RF 
TERMINAL 

BASE 
JEDEC GROUP I 
No. B6-108 

92CS-11334 

tot RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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2C43  

Power Triode 

• 

LIGHTHOUSE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 t 0.3 volts 
Current at heater volts . 6.3 0  900 amp 

Cathode Heating Time See Operating Constderations 
Direct lnterelectrode Capacitances: a 

Grid to plate   1.8 Yelf 
Grid to cathode   3.0 Pmf 
Plate to cathode  0.04 max. µµf 
Cathode rf terminal to cathode  100 Pe 

Characteristics, Class Al Amplifier: .. 

Plate Supply Voltage  250 volts 
Cathode Resistor  100 ohms 
Amplification Factor  50 
Transconductance  8100 µmhos 
Plate Current   21 ma 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2.6875" 
Maximum Seated Length 2  078" 
Maximum Diameter 1  312" 
Weight ( Approx  )  1 oz 
Base Small H-Wafer 6-Pin (JEDEC Group 1, No.66-108) 

Basing Designation for BOTTOM VIEW  6BY 

POST a 
END DISC 

Pin 1- Do Not Use CENTER 
Di n 2 - Heater DISC 

Pin 3- Cathode 
Pin 5- Cathode 
Pin 7- Heater 
Pin 8- Cathode 

SHELL 

Shell- Cathode 
RF Terminal 

Center Disc- Grid 
Terminal 

Post & End Disc-
Plate 
Terminal 

Thermal: • Cooling   Convection and Conduction 

Seal Temperature  175 max. °C 

• 
RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For frequencies up to 1500 Mc 

DC PLATE VOLTAGE  500 max. volts 
DC PLATE CURRENT  40 max. ma 

.—Indicates a change. 
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2C43 

DC CATHODE CURRENT  55 max. ma 
PLATE DISSIPATION   12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 90 max. volts 
Heater positive with respect to cathode . 90 max. volts 

PEAK CATHODE-SHELL VOLTAGE: 
Shell negative with respect to cathode. . 90 max. volts 
Shell positive with respect to cathode. . 90 max. volts 

PLATE-PULSED OSCILLATOR 

Maximum CCSb Ratings, Absolute- Maximum Values: 

For frequencies uP tomo Mc, maximum duty factor of plate 
pulse = o.006, and maxtmum pulse duration oflomtcroseconds 

PEAK POSITIVE-PULSE PLATE SUPPLY VOLTAGE. . 3500 max. volts 
PLATE CURRENT: 
Average during plate pul se   2.75 max. amp 

CATHODE CURRENT: 
Average during plate pulse  4 max. amp 

PLATE DISSIPATION   12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 90 max. volts 
Heater positive with respect to cathode . 90 max. volts 

PEAK CATHODE-SHELL VOLTAGE: 
Shell negative with respect to cathode. . 90 max. volts 
Shell positive with respect to cathode. . 90 max. volts 

a Without external shield. 

b Continuous Commercial service. 

—e. Indicates a change. 

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



2C43  

OPERATING CONS I DERAT IONS 

.In Plate— Pulsed Oscillator Service, the plate voltage 
must not be appl ied unti I a minimum of I minute after the 

application of the heater voltage. 

In /11F Power Amplifier 8 Oscillator — Class C Telegraphy 

Service, the plate voltage and the heater voltage may be 

applied simultaneously. 

2.078" 
MAX. 

2.6875" 
MAX. 

 1.312 MAX.—» 
DIA. 

PLATE POST 
AND END- DISC 

TERMINAL 

GRID 
CENTER-DISC 
TERMINAL 

METAL SHELL 

CATHODE RF 
TERMINAL 

BASE 
JEDEC GROUP I 
No. B6-1013 

92CS-11677 

Indicates a change. 
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2ER5 

High-Mu Triode 
7-PIN MINIATURE TYPE 

The 2ER5 is the same as the 6ER5 except for the following stems: 

Heater Characteristics and Ratings (Design-Center Values): 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600   2.3 volts 

2FH5 

High-Mu Triode 

7-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 2Fill is the same as the 6E115 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600   2.35 volts 
Warm-up time ( Average)  11 sec 

2FS5 

Beam Hexode 
7-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 2FS5 is the same as the 6FS5 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes o 0.600   2.4 volts 
Warm-up time ( Average)  11 sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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2GK5 

High-Mu Triode 
7-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 2G15 is the same as the 601(5 except forthe following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 ± 0.040 amo 
Voltage ( AC or DC) at heater 

amperes = 0.600   2.3 volts 
Warm-up time ( Average)  11 sec 

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



2ER5  

High-Mu Triode 

7-PIN MINIATURE TYPE  

The 2ER5 es the same as the 6ER5 except for the followeng items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)   2.3 vol ts 
Current   0.6 amp 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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2E24 

Beam Power Tube 

• 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at filament volts = 6.3 0.65 amp 
Heating time  Less than 2 seconds 

Transconductance, for plate volts 
= 500, grid-No.2 volts = 200, and 
plate ma. - 16  3200 µmhos 

Mu-Factor, Grid No.2 to Grid No.1  
for plate volts and grid-No.2 volts 
= 200, and plate ma. - 16   7.5 

Direct Interelectrode Capacitances:* 
Grid No.1 to plate 0  11 max. 
Grid No.1 to filament tap e, grid No.3 

(1 internal shield, and grid No.2. . 8.5 
Plate to filament tap e, grid No.3 

internal shield, and base sleeve. 6.5 

mgf 

mmf 

mod 
Mechanical: 

Operating Position Vertical, or horizontal with 
plane of pins3and 7vertical 

Maximum Overall Length  3-21/32" 
Seated Length   2-15/16" ± 5/32" 
Maximum Diameter  1-5/16" 
Weight (Approx  ) 1  3 oz 
Bulb T9 
Cap   Small (JEDEC No.C1-1) 
Base  Small-Micanol-Wafer Octal 8-Pin 

with "640" Sleeve (JEDEC Group 1, No.88-44) 
Basing Designation for BOTTOM VIEW  7CL 

Pin 1- Grid No.3, 
'nternal 
Shield, 
Filament Tap 

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 

Thermal: • Bulb Temperature ( At hottest 
pont on bulb surface)   210 max. 

AF POWER AMPLIFIER & MODULATOR -- Class Alb 

Maximum Ratings, Absolute-Maximum Values: 

oc 

ccs. • DC PLATE VOLTAGE  300 max. volts 

-.Indicates a change. 
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2E24 

CCe 

DC GRID-No.2 VOLTAGE  200 max. volts 
GRID-N0.2 INPUT   2.5 max. watts 
PLATE DISSIPATION   10 max. watts 

Typical Operation: 

DC Plate Voltage  250 volts 
DC Grid-No.2 Voltage  160 volts 
DC Grid-No.1 Voltaged   -8 volts 
Peak AF Grid-No.1 Voltage   8 volts 
Zero-Signal DC Plate Current  35 ma 
Max.-Signal DC Plate Current  40 ma 
Zero-Signal DC Grid-No.2 Current. 2.6 ma 
Max.-Signal DC Grid-No.2 Current  6.8 ma 
Load Resistance   6000 ohms. 
Total Harmonic Distortion   10 % 
Power Output  3.9 watts 

-.-Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: e 
With fixed bias   0.1 max. megohm 
With cathode bias   0.5 max. megohm 

AF POWER AMPLIFIER & MODULATOR— Class AB 2f 

Maximum Ratings, Absolute-Maxtmum Values: 

ccsc rcAsg 
DC PLATE VOLTAGE  400 max. 500 max. volts 
DC GRID-No.2 VOLTAGE. .   200 max. 200 max. volts 
MAX.-SIGNAL DC PLATE CURRENTh .   75 max. 75 max. ma 
MAX.-SIGNAL PLATE INPUTh  30 max. 37.5 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTh. .   2.5 max. 2.5 max. watts 
PLATE DISSIPATIONh  10 max. 13.5 max. watts 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage  400 500 volts 
DC Grid-No.2 Voltage  125 125 volts 
DC Grid-No.1 Voltage   -15 -15 volts 
Peak AF Grid-No.1-to,Grid-No.1 
Voltage   82 82 volts 

Zero-Signal DC Plate Current. .   18 20 ma 
Max.-Signal DC Plate Current. .   150 150 ma 
Zero-Signal DC Grid-No.2 Current  0.6 0.6 ma 
Max.-Signal DC Grid-No.2 Current  26 28 ma 
Effective Load Resistance 

(Plate-to-plate)  7000 9000 ohms 
Max.-Signal Driving Power 

(Approx.).1  0.43 0.46 watt 
Max.-Signal Power Output 

(Approx.)   42 54 watts 

Cales A change. 
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2E24 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-No.1-Circuit Resistancek   30000 max. ohms 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

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

Maximum Ratings, Absolute-Naximum Values: 

CCS" ICASg 

DC PLATE VOLTAGE  400 max. 500 max. volts 
DC GRID-No.2 VOLTAGE  200 max. 200 max. volts 
DC GRID-No.1 VOLTAGE  -175 max. -175 max. volts 
DC PLATE CURRENT  60 max. 70 max. ma 
DC GRID-No.1 CURRENT  3.5 max. 3.5 Max. ma 
PLATE iNPUT   20 max. 27 *max. watts 
GRID-No.2 INPUT   1.7 max. 2.3 max. watts 
PLATE DISSIPATION   6.7 max. 9 max. watts 

Typical Operation: 

DC Plate Voltage  400 500 volts 
DC Grid-No.2 Voltage"   180 180 volts 

From a series resistor of • • 27500 40000 ohms 
DC Grid-No.1 Voltagedol . . . -45 -45 volts 

From a grid resistor of . • • 18000 18000 ohms 
Peak RF Grid-No.1 Voltage . .   61 62 volts 
DC Plate Current  50 54 ma 
DC Grid-No.2 Current  8 8 ma 
DC Grid-No.1 Current (Approx.)  2.5 2.5 ma 
Driving Power ( Approx.) . . .   0.15 0.16 watt 
Power Output (Approx  )   13.5 18 watts 

Maximum Circuit Values ( CCS or ICAS Conditions): 

Grid-No.1-Circuit Resistancek   30000 max. ohms 

RF POWER AMPLIFIER AND OSCILLATOR-- Class C Telegraphy ,' 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum Ratings, Absolute-Naxlmum Values: 

CCS" /CASg 
DC PLATE VOLTAGE  500 max. 600 max. volts 
DC GRID-No.2 VOLTAGE  200 max. 200 max. volts 
DC GRID-No.1 VOLTAGE  -175 max. -175 max. volts 
DC PLATE CURRENT  75 max. 85 max. ma 
DC GRID-No.1 CURRENT  3.5 max. 3.5 max. ma 
PLATE INPUT   30 max. 40 max. watts 
GRID-No.2 INPUT   2.5 max. 2.5 max. watts 
PLATE DISSIPATION   10 max. 13.5 max. watts 

.4- Indicates a change. 
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Typical Operation up to 125 Mc: 

CCe 

DC Plate Voltage  400 500 
DC Grid-No.2 Voltageg   200 190 

From a series resistor of . • 20000 29000 
DC Grid-No.1 Voltaged ,k.g . . -45 -45 
From a grid resistor of . . • 15000 15000 

Peak RF Grid-No.1 Voltage . . 62 65 
DC Plate Current  75 60 
DC Grid-No.2 Current  10 10.5 
DC Grid-No.1 Current (Approx.)  3 3 
Driving Power (Approx.) . . .   0.19 0.2 
Power Output ( Approx  )   20 20 

Typical Operation up to 160 Mc: 

DC Plate Voltage  
DC Grid-No.2 Voltageg   

From a series resistor of . • 
DC Grid-No.1 Voltaged.k ,r . . 

From a grid 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.) . . .   
Power Output ( Approx  )   

/CA5g 

600 volts 
195 volts 

40500 ohms 
-50 volts 

16700 ohms 
71 volts 
66 ma 
10 ma 
3 ma 

0.21 watt 
27 watts 

350 volts 
170 volts 

18000 ohms 
-50 volts 

16500 ohms 
70 volts 
85 ma 
10 ma 
3 ma 
2 watts 

16.5 watts 

Maximum Circuit Values ( CCS or ICAS Conditions : 

Grid-No.1 -Circuit Resistancek.   30000 max. ohms 

4 Without external shield and with base sleeve connected to ground. 

Subscript 1 indicates that grid-Not current does not flow during any 
part of the input cycle. 

C Continuous Commercial Service. 

d With ac on filament. 

e The type of input-coupling network used should not introduce too much 
resistance in the grid-No.1circuit. Transformer or impedance coupling 
devices are recommended. When grid No.1 is operated in the negative 
region with fixed bias, the dc grid-No.1-cIrcult resistance should not 
exceed 100.000 ohms. For higher values of dc grid-No.1-circuit resist-
ance. cathode Dias Is required. Under no circumstances should the 
total de grid-No.1-circuit resistance exceed 0.5 megohm. 

Subscript 2 indicates [hot grid-NOD current flows during some part of 
the input cycle. 

e intermittent Commercial 6 Amateur service. 

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

Driver stage should be capable of supplying the specified driving power 
at low distortion to the No.1 grids of the 062 stage. The effective 
resistance per grid-No.1 circuit of the A82 stage should be held at 
low value. 

When grid 60.1 is driven positive and the 2E20 is operated al maximum 
ratings, the total dc grid-No.1-circuIt resistance should not exceed 
30.000 ohms. If additional bias is required, it must be supplied by 
cathode resistor or fixed supply. For operation al less than meximum 
ratings, the dc grid-Not-circuit resistance may be as high as 100,000 
Ohms. 

m Obtained preferably from a separate source modulated with the plate 
supply. or from the modulated plate supply through series resistor of 
the value shown. 

• Obtained- from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. I. 
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• 

• 

e 

• 

• 

• 

P 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. 

41 Obtained preferably from a separate source, or from the plate—supply 
voltage with a voltage divider, or through a serles resistor of the 
value shown. The grid—No.2 voltage must not exceed 600 volts under 
key—up conditions. 

r Obtained from fixed supply, by grid—No.1 resistor, by cathode resistor, 
or by bombination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Filament Current  1 0.59 0.71 amp 
Grid No.1—Plate Capacitance . 2 — 0.11 pgf 

Input Capacitance   2 7.0 10.0 mgf 
Output Capacitance  2 4.9 8.1 puf 

Plate Current   1,3 24 46 ma 
Grid—No.2 Current   1,3 — 5 ma 
Grid—No.1 Current   1,4 — —5 ma 
Useful Power Output   1,5 18 — watts 

Note 1: With 6.3 volts ac on filament. 

Note 2: Without external shield. Base pin No.8 grounded. 

Note 3: With Oc plate voltage of 200 volts, dc grid—No.2 voltage of 135 
volts. and dc grid—No.i voltage or —5 volts. 

Note 4: With dc plate voltage of 500 volts, dc grid—No.2 voltage of 200 
volts, and dc grid—No.1 voltage adjusted to give dc plate current 
of 20 ma. 

Note 5: With dc plate voltage of 500 volts, dc grid—No.2 voltage of 200 
volts, grid —No.1 resistor cf0.015megohm K10%, dc plate current 
of 60ma.. dc grid—No.1 current of 2.5 to 3.5 ma.. and frequency 
of 15 Mc. 

OUTLINE DIMENSIONS 
for the 2E24 are the same as those for the 2E26 

OPERATING NOTES 

The 2E24 is intended for use in mobile and emergency— 

communications equipment. Its filament combines sturdiness 

and efficiency with quick heating and provides wide latitude 

in operating—voltage range. Although designed for inter— 

mittent operation, the filament will give reasonable life 

when it is operated continuously. In continuous— service 

applications where extremely long life is desired, it is 

recommended that the heater—cathode type 2E26 be used. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 126 150 160 175 Mc 

MAXIMUM—PERMISSIBLE PERCENTAGE OF 

MAXIMUM—RATED PLATE VOLTAGE OR 

PLATE INPUT: 

Class C plate—modulated telephony 100 83 75 68 % 
Class C telegraphy 100 83 75 68 % 

..-Indicates a change. 

®ell ei RADIO CORPORATION OF AMERICA 
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AVERAGE PLATE CHARACTERISTICS 
Er =6.3 VOLTS DC 

GRID- NO 2 VOLTS - 160 
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VHF BEAM POWER AMPLIFIER 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage  6.3 ± 10% . . . . ac or dc volts 
Current 0  65   amp 
Heating Time   Less than 2 seconds 

Transconductance, for plate volts = 
SOO, grid—No.2 volts = 200 and plate 

µmhosma. = 16. . . . . . . . . . ....... 3ZUO 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts and grid—No.2 volts = 
200. and plate ma. — 16   7.5 

Direct Interelectrode Capacitances:° 
Grid No.1 to Plate . . . 0.11 max.   Meif 
Input  8.5   gOlf 
Output   6.5   molf 
wito no external shielding, and with base cleave connected to ground. 

Mechanical: 

Mounting Position  Vertical, or horizontal with 
plane of pins 3 and 7 vertical 

Maximum Overall Length   3-21/32" 
Seated Length  2-15/16 ± 5/32" 
Maximum Diameter   1-5/16" 
Bulb   T-9 
Cap  Small 
Base Small-M ,canol-Wafer Octal 8-Pin, 

with Sleeve No R6159 
Basing Designation for BOTTOM VIEW   7CL 

Pin 1- Grid No.3, 
Int.Shield & 
Filament 
Center-Tap 

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 

AF POWER AMPLIFIER & MODULATOR- Class Alt 

Maximum Ratings, Absolute Values: 

CCS' 

DC PLATE VOLTAGE   300 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  200 max. volts 
GRID-No.2 INPUT  2.5 max. watts 
PLATE DISSIPATION  10 max. watts 

Typical Operation: 

DC Plate Voltage   250 volts 
DC Grid-No.2 Voltage   160 volts 

f Subscript 1 indicates that grid—No.1 current does not flow during 
any part of the input cycle. 

4N. See next page. -a-- Indicates a change. 

NOV. 1, 1950 TUBE DEPARTMENT 
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VHF BEAM POWER AMPLIFIER 

DC Grid-No.1 ( Control -Grid)Voltage°. . 
Peak AF Grid-No.1 Voltage  8 volts 
Zero-Signal DC Plate Current   35 ma 
Max.-Signal DC Plate Current   40 ma 
.Zero-Signal DC Grid-No.2 Current   2.6 ma 
Max.-Signal DC Grid-No.2 Current.  6.8 ma 
Load Resistance  6000 ohms 
Total Harmonic Distortion  10 % 
Power Output   3.9 watts 

CCS. 

-8 volts 

AF POWER AMPLIFIER A MODULATOR- Class AB2e 

Maximum Ratings, Absolute Values: 

CCS. /CAS" 

DC PLATE VOLTAGE . . . . . . . 400 max. 500 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE. 200 max. 200 max. volts 
MAX.-SIG. DC PLATE CURRENT*. . 75 max. 75 max. ma 
MAX.-SIG. PLATE INPUT § . . . . 30 max. 37.5 max. watts 
MAX.-SIG. GRID-No.2 INPUT* . . 2.5 max. 2.5 max. watts 
PLATE DISSIPATION §   10 max. 13.5 max. watts 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage   400 500 volts 
DC Grid-No.2 Voltage . . . .   125 125 volts 
DC Grid-No.1 ( Control Grid) 

Voltage'  -15 -15 volts 
Peak AF Grid-No.1 -to-Grid - 

No.1 Voltage   82 82 volts 
Zero-Signal DC Plate Current   18 20 ma 
Max.-Signal DC Plate Current   150 150 Ma 

Zero-Signal DC Grid-No.2 Cur. 0.6 0.6 ma 
Max.-Signal DC Grid-No.2 Cur. 26 28 ma 
Effective Load Resistance, 

(Plate-to-plate) . 7000 9000 ohms 
Max.-Signal Driving Power, 

(Approx.). . 0.43 0.46 watt 
Max.-Signal Power Output 

(Approx.). . 42 54 watts 

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

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

• Driver stage should be capable of supplying the specified driving power 
at low distortion to the No.I grids of the AB2 stage. The effective 
resistance per grid—$o.1 circuit of the A82 stage should be held at 
low value. 

co The type of input—coupling network used should not introduce too much 
resistance in the grid—No. 2 circuit. Transformer sr impedance coupling 
devices are recommended. When grid NO.1 is operated in the negative 
region with fixed bias, the dc grid—Nob—circuit resistance should not 
exceed 100000 ohms. For higher values of dc grid— No. 1—circuit resistance. 
cathode bias is required. Under no circumstances should the total dc 
grid—NO. 1—circuit resistance exceed 0.5 megohm. 

Itee,a, a : See next page. —> Indicates a change. 
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VHF BEAM POWER AMPLIFIER 

PLATE-MODULATED RF POWER AMPLIFIER- Class C Telephony 

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

Maximum Ratings, Absolute Values: 

cce ICAS" 

DC PLATE VOLTAGE . . . . . . . 400 max. 500 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE. 200 max. 200 max. volts 
DC GRID-No.1 ( CONTROL 

GRID) VOLTAGE. -175 max. -175 max. volts 
DC PLATE CURRENT   60 max. 70 max. ma 
DC GRID-No.1 CURRENT   3.5 max. 3.5 max. ma 
PLATE INPUT  20 max. 27 max. watts 
GRID-No.2 INPUT  1.7 max. 2.3 max. watts 
PLATE DISSIPATION  6.7 max. 9 max. watts 

Typical Operation: 

DC Plate Voltage   400 500 volts 
DC Grid-No.2 Voltageé   180 180 volts 

From a series resistor of. • 27500 40000 ohms 
DC Grid-No.1 Voltage°°. . . . . -45 -45 volts 

From a grid resistor of. • . 18000 18000 ohms 
Peak RF Grid-No.1 Voltage. .   61 62 volts 
DC Plate Current   50 54 ma 
DC Grid-No.2 Current   8 8 ma 
DC Grtd-No.1 Current ( Approx.) 2.5 2.5 ma 
Driving Power ( Approx  )   0.15 0.16 watt 
Power Output ( Approx.) . . .   13.5 18 watts 

RF POWER AMPLIFIER AAU OSCILLATOR- Class C Telegraphy 

ley-down conditions ber tube without ampiitude modulation** 

Maximum Ratings, Absolute Values: 

ccse _ Ice** 
DC PLATE VOLTAGE . . . . . . . 500 max. 600 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE. 200 max. 200 max. volts 
DC GRID-No.1 ( CONTROL 

GRID) VOLTAGE. -175 max. -175 max. volts 
DC PLATE CURRENT   75 max. 85 max. ma 
DC GRID-No.1 CURRENT   3.5 max. 3.5 max. ma 
PLATE INPUT  30 max. 40 max. watts 
GRID-No.2 INPUT  2.5 max. 2.5 max. watts 
PLATE DISSIPATION  10 max. 13.5 max. watts 

è Obtained preferably from a separate source modulated with the plate 
supply, or from the modulated plate supply through series resistor of 
the value shown. 

fig Modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115% of the carrier con-
ditjons. 

o Obtained from grid resistor of value shown, or by partial self-bias 
methods. 

• See next page. .4- Indicates a change. 
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VHF BEAM POWER AMPLIFIER 

Typical 

DC Plate Voltage   
DC Grid-No.2 Voltage'. . .   

From a series resistor of  
DC Grid-No.1 Voltage'''. .   

From a grid 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.). . . 
Power Output ( Approx.) . .   

Typical Operation up to 160 Né: 

DC Plate Voltage   
DC Grid-No.2 Voltage' . .   

From a series resistor of  
DC Grid-No.1 Voltage'''. .   

From a grid 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.). • • 
Power Output ( Approx.) . . . 

Operation up to 125 Mc: 

CHARACTERISTICS RANGE 

Filament Current   
Grid No.1-Plate Capacitance  
Input Capacitance  
Output Capacitance   
Plate Current  
Grid-No.2 Current 
Grid-No.1 Current  
Useful Power Output 

Note 

Note 

Note 

400 
200 

20000 
-45 

15000 
62 
75 
10 
3 

0.19 
20 

ccs• I 'case* 

500 
190 

29500 
-45 

15000 
65 
60 

10.5 
3 

0.20 
20 

600 
195 

40500 
-50 

16700 
71 
66 
10 
3 

0.21 
27 

350 
170 

18000 
-so 

16500 
70 
85 
10 
3 

2.0 
16.5 

VALUES FOR EQUIPMENT DESIGN 

Note Nin. 

1 0.59 
2 
2 7 
2 4.9 

1,3 24 
13 
1,4 
1,5 18 

Max. 

0.71 
0.11 

10 
8.1 
46 
5 

-5 

volts 
volts 
ohms 
volts 
ohms 

volts 
ma 
ma 
ma 

watt 
watts 

volts 
volts 
ohms 

volts 
ohms 

volts 
ma 
ma 
ma 

watts 
watts 

amp 
Pmf 

Ped 
ma 
ma 

µa 
watts 

1: With 6.3 volts ac on filament. 

2: With no external shield. Base pin No.8 grounded. 

3: With de plate voltage of 200 volts, dc rid-No.2 voltage of 135 
volts, and dc grid-No.1 voltage of -5 volts. 

Note 4: With dc plate voltage of 500 volts. dc grid-No.2 voltage of 200 
volts, and dcgrid-No.1 voltage adjusted to give de plate current 
of 20 ma. 

Note 5: With dc plate voltage of 500 volts, dc grid-No.2 voltage of 200 
volts, grid-No.I resistor of 0.015 megohm ± 108, dc plate current 
of 60 ma., dc grid-No.1 current of 2.5 to 3.5 ma.. and frequency 
of 15 Mc. 

e Continuous Commercial Service. 

ee Intermittent Commercial 6 mnateur Service. 

O With at on filament. 
4.,1110,B: See next page. 
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VHF BEAM POWER AMPLIFIER 

* When grid Nob is driven positive and the 2E26 is operated at maximum 
ratings, the total dc grid—No,1—circuit resistance should not exceed 
30000 ohms. If additional bias is required, it must be supplied by a 
cathode resistor or fixed supply. For operation at less than maximum 
ratings, the dc grid— No. 1—ci rcuit resistancemay be as high as 100000 ohms. 

me Obtained preferably from a separate source, or from the plate—supply 
voltage with a voltage divider, or through a series resistor of the 
velue shown. The grid—No.2 voltage must not exceed 600 volts under 
key—up conditions. 

e Obtained from fixed supply or by grid—No.1 resistor of value shown. 

Data on operating frequencies for the 2E24 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY 

OUTLINE DIMENSIONS 
for the 2E24 are the same as those for the 2E26 

OPERATING NOTES 

The 2E24 is intended for use in mobile and emergency—com— 

muilications equipment. Its filament combines sturdiness 
and efficiencywith quick heatingandprovideswide latitude 

in operating—voltage range. Although designed for inter— 

mittent operation, the filament will give reasonable life 

when it is operated continuously. In continuous—service 

applications where extremely long life is desired, it is 
recommended that the heater—cathode type 2E26 be used. 

NOV. 1, 1950 TUBE DEPARTMENT 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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2E24 

VHF BEAM POWER AMPLIFIER 
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2E26 
BEAM POWER TUBE 

Useful at frequencies vy. to 275 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage 6  3 ± 10% . . . ac or dc volts 
Current 0  8 

Transconductance, for plate 
volts = 500. grid—No.2 volts 
. 200. and plate ma. • 20 . . 3500   mmhos 

Mu-Factor, Grid No.2 to 
Grid No.1 for plate volts 
• 200, grid—No.2 volts . 
200, and plate ma. . 20 . . 6.5 

Direct Interelectrode Capacitances (With no external shield,: 
Grid No.1 to plate   0.2 max. ge 
Grid No.1 to cathode & 

grid No.3, grid No.2, 
" internal shield, base 

sleeve, and heater   12.5 ;led 
Plate to cathode, & grid No.3, 
'grid No.2, internal shield, 
base sleeve, and heater   7 piaf 

Mechanical: 

Mounting Position   Any 
Overall Length   3-1/2" t5/32" 
Seated Length   2-15/16"t 5/32" 
Maximum Diameter   1-5/16" 
Burt'   T-9 
Cap   Small (JETEC No.C1-1) 

fSmall-Micanol-Wafer Octal 8-Pin 
  1 with Sleeve ( JETEC No.88-44) 
BOTTOM VIEW 

Base 

Pin 1- Cathode, 
Grid No.3, 
Internal 
Shield 

Pin 2- Heater 
Pin 3- Grid No.2 

amp 

Pin 4- Same as Pin 1 
Pin 5- Grid No.1 
Pin 6- Same as Pin 1 
Pin 7- Heater 
Pin 8- Base Sleeve 
Cap- Plate 

Bulb Temperature ( At hottest point) . . . . 210 max. 
Weight ( Approx.) 1  4 

AF POWER AMPLIFIER & MODULATOR - Class Alt 

Maximum Ratings, Absolute Values: 

cCS° 

DC PLATE VOLTAGE   300 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE   200 max. volts 
PLATE DISSIPATION   10 max. watts 
GRID-No.2 INPUT 2  5 max. watts 

°C 
ounces 

• t: see next page. 4— Indicates a change. 
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2E26 

BEAM POWER TUBE 

-5> 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 100 max. volts 
Heater positive with respect to cathode . 100 max. volts 

Typical Operation: 

DC Plate Voltage   250 volts 
DC Grid-No.2 Voltage   160 volts 
DC Grid-No.1 (Control-Grid) Voltage -14 volts 
Peak AF Grid-No.1 Voltage   14 volts 
Zero-Signal DC Plate Current   35 ma 
Max.-Signal DC Plate Current   42 ma 
Zero-Signal DC Grid-No.2 Current   7 ma 
Max.-Signal DC Grid-No.2 Current   10 ma 
Load Resistance   5500 ohms 
Total Harmonic Distortion   10 % 
Power Output   4 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 0° 
With fixed bias 0  1 max. megohm 
With cathode bias 0  5 max. megohm 

AF POWER AMPLIFIER & MODULATOR--Class AB2# 

CCS. 'CAS" INV 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . 400 max. 500 max. 600 max. volts 
DC GRID-No.2 ( SCREEN) 

VOLTAGE   200 max. 200 max.. 200 max. volts 
MAX.-SIGNAL DC 

PLATE CURRENT** . . 75 max. 75 max. 75 max. ma 
MAX. -SIGNALPLATE letr* 50 max. 37.5 max. 45 max. watts 
MAX.-SIGNAL GRID-No.2 

INPUT** 2  5 max. 2.5 max. 2.5 max. watts 
PLATE DISSIPATION ** . . 10 max. 12.5 max. 17 max. watts 
PEAK HEATER-CATHODE 

VOLTAGE: 

Heater negative with 
respect to cathode 100 max. 100 max. 100 max. volts 

Heater positive with 
respect to cathode 100 max. 100 max. 100 max. volts 

00 The type of input-coupling network used should not introduce too much 
resistance in the grid-No.1 circuit. Transformer or impedance cou-
pling devices are recommended. When grid 110.1 is operated in the 
negative region with fixed bias, the dc grid-mo.1-circuit resistance 
should not exceed the specified value of 0.1 megohm. For higher values 
of dc grid-No.1-circuit resistance, cathode bias is required. Under 
no circumstances should the total dc grid-No.1-circuit resistance ex-
ceed the specified value of 0.5 megohm. 
Subscript 1 indicates that grid-mo.1 current does hot flow during any_ 
part of the input cycle. 

* xx • me o „ , , See next page. -5--Indicates a change. 
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2E26 

BEAM POWER TUBE 

° Typical Operation: CCS ICAS" IMS° 

Values are for 2 tubes 

DC Plate Voltage . . . . 400 500 600 volts 
DC Grid-No.2 Voltage* . 125 125 125 volts 
DC Grçd-No.1 (Control-

Grid) Voltage: 
From fixed-bias source -15 -15 -20 volts 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage 60 60 102 volts 

Zero-Signal DC Plate 
Current   20 22 26 ma 

Max.-Signal DC Plate 
Current   150 150 150 ma 

Max.-Signal DC 
Grid-No.2 Current 32 32 32 ma 

Effective Load Resis-
tance ( Plate to plate) 6200 8000 8800 ohms 

Max.-Signal Driving 
Power ( Approx.) * . . 0.36 0.36 0.91 watt 

Max.-Signal Power 
Output ( Approx.) . . 42 54 58 watts 

Maximum Circuit Values (CCS, ICAS, or INS Conditions): 

Grid-No.1-Circuit Resistance:* 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 
Carrier conditions Per tube for use with a sax. modulation factor of 1.0 

CCS. IcAs" pis° 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE. . . . 400 max. 500 max. 600 may. volts 
DC GRID-No.2 (SCREEN) 

VOLTAGE . . . . . . 200 max. 200 max. 200 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE . . . -175 max. -175 max. -175 max. volts 
DC PLATE CURRENT . . . 60 max. 70 max. 70 max. ma 
DC GRID-No.1 CURRENT . 3.5 max. 3.5 max. 3,5 max. ma 
PLATE ' NPUT   20 max. 27 max. 37 max. watts 

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

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

• preferably obtained from a separate source or from the plate-voltage 
supply with a voltage divider. 

▪ in applications requiring the use of screen voltages above OS volts. 
provIsion should be made for the adjustment of grid-No.1 bias for each 
tube separately. The necessity for this adjustment at the lower screen 
voltages depends on the distortion requirements and on whether the 
plate dissipation rating is exceeded at zero-signal plate culrent. 

4 ...... ° : See next page. -E-Indicates a change. 
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2E26 

BEAM POWER TUBE 

cos° rots" re° 
GRID-No.2 INPUT . . . . 1.7 max. 2.3 max. 2.5 max. watts 
PLATE DISSIPATION . . . 6.7 max. 9 max. 12 max. watts 
PEAK HEATER-

CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 100 max. 100 max. 100 max. volts 
Heater positive with 

, respect to cathode 100 max. 100 max. 100 max. volts 

Typical Operation: 

DC Plate Voltage . , . 400 500 600 volts 
DC Grid-No.2 Voltage* . 160 180 200 volts 

From a series 
resistor of . . . . 32000 35500 40000 ohms 

DC Grid-No.1 Voltage* . -50 -50 -50 volts 
Promo grid 

resistor of . . . . 20000 20000 20000 ohms 
Peak RF Grid-No.1 
Voltage   60 60 60 volts 

DC Plate Current . .   50 54 60 ma 
DC Grid-No.2 Current   7.5 9 10 ma 
DC Grid-No.1 Current 

(Approx.)   2.5 2.5 . 2.5 ma 
Driving Power (Approx.) 0.15 0.15 0.15 watt 
Power Output ( Approx.). 13.5 18 24 watts 

Maximum Circuit Values (CCS, ICAS, or 1MS Conditions): 
Grid-No.1-Circuit Nesistancet   30000 max. ohms 

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

RF POWER AMPLIFIER--Class C FM Telephony 

cc's° rcAs" re° 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . 500 max. 600 max. 700 max. volts 
DC GRID-No.2 ( SCREEN) 

VOLTAGE . . . . . . 200 max. 200 max. 200 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE . . . . -175 max. -175 max. -175 max. volts 
DC PLATE CURRENT . . . 75 max. 85 max. 85 max. ma 

4 Driver stage should be capable of supplying the specified driving power 
at low distortion to the No.1 grids of the AB, stage. To minimize dis-
tortion, the effec.ive resistance per grid-Nei circuit ofthe AD, stage 
should be held at a low value. For this purpose, the use of trantformer 
coupling is recommended. In no case, however, should the total dc grid-
No.1-circuit resistance exceed 30000 ohms when the 2E26 is operated at 
maximum ratings. For operation at less than maximum ratings, the dc 
grid-No.1-circuit resistance may be as high as 100000 ohms. 

4 Obtained preferably froma 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 re-
sistor with either fixed supply or cathode resistor. 

0 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. 

.. e..O ,t: See next page. -6...Indicates a change. 
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2E26 

BEAM POWER TUBE 

• 

Typical WS° Operation: 

DC Plate Voltage . . . 400 500 300 volts 
DC Grid-No.2 Voltage's. 190 185 170 volts 
From a series 

DC ( ria-No.1 Voltage -30 -40 -75 volts 
ohms resistor of . . . . 19000 28500 21500 

From a grid-No.z 
resistor of . . . . 10000 13500 30000 ohms 

Peak RF Grid-No.1 
Voltage   41 50 85 volts 

DC Plate Current . .   75 60 75 ma 
DC Grid-No.2 Current   11 11 6 ma 
DC Grid-No.1 Current 

(Approx.)   3 3 2.5 ma 
Driving Power ( Approx.) 0.12 0.15 1.5 watts 
Power Output ( Approx.). 20 20 13 watts 

Typical 1CAS" Operation: 
DC Plate Voltage  600 350 volts 
DC Grid-No.2 Voltage ee .   185 200 volts 
From a series resistor of 41500 21500 ohms 

DC Grid-No.1 Voltage . . . -45 -90 volts 
From a grid resistor of . 15000 30000 ohms 

Peak RF Grid-No.1 Voltage   57 105 volts 
DC Plate Current   66 85 ma 
DC Grid-No.2 Current 10 7 ma 
DC Grid-No.1 Current 
1 ( Approx.)   3 3 ma 
Driving Power ( Approx.) . 0.17 2 watts 
Power Output ( Approx.) . 27 16.5 watts 

ilik Typical INS° Operation: 
III DC Plate Voltage   650 volts 

DC Grid-No.2 Voltageee .   200 volts 
From a series resistor of 45000 ohms 

OC Grid-No.1 Voltages . . . -49 volts 
From a grid-No.1 

resistor of   16300 ;errs 
Peak RF Grid-No.1 Voltage   68 

Ill, DC Plate Current   
° Grid-No.2 Current . .   84 ma 10 DC  ma 

e Continnous Commercial Service. 

4. Intermittent commercial and amateur Service. 

° .t. e.,.: See next page. 4- Indicates a change. 

ccs° IcAs" INs° 
DC GRID-No.1 CURRENT . 3.5 max. 3.5 max. 3.5 max. ma 
PLATE INPUT   30 max. 40 max. 55 max. watts 
GRID-ND.2 INPUT . . .   2.5 max. 2.5 max. 2.5 max. watts 
PLATE DISSIPATION . .   10 max. 13.5 max. 18.5 max. watts 
PEAK HEATER-

CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 100 max. 100 max. 100 max. volts 
Heater positive with 

respect to cathode 100 max. 100 max. 100 max. volts 

up to 225 Mc j At 16o Nc 

AUG. 16, 1954 TUBE DIVISION 
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2E26 

BEAM POWER TUBE 

U p to 125 Mc 

DC Grid—No.1 Current ( Approx.) . . 3 ma 
Driver Power ( Approx.)   0.2 watt 
Power Output ( Approx.)   36 watts 

Maximum Circuit Values ( CCS, ICAS, or INS Conditions): 
Grid—No.1—Circuit Resistance/ . . . 30000 max. ohms 

A. CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Non. Max. 

Heater Current   1 0.74 0.86 amp 
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate   2 — 0.20 µµf 
Grid No.1 to cathode di 

grid No.3, grid No.2, 
internal shield, base 
sleeve, and heater . . . . 2 10.3 14.7 

Plate to cathodeeigrid No.3, 
grid No.2, internal shield 
base sleeve, and heater . 2 5.3 8.7 µµf 

Plate Current  3 23 47 ma 
Grid—No.2 Current   3 — 4 ma 
Useful Power Output   4 18 — watts 

Note 1: With 6.3 volts ac on heater. 

Note 2: With no external shield. 

Note 3: With 6.3 volts ac on heater, dc plate voltage of 200 volts, dc 
grid-No.2 voltage of 135 volts, and dc grid-No.1 voltage of -10 
volts. 

Note 4: in a single-tube self-excited oscillator circuit, and with 6.3 
volts ac on heater, dc plate voltage of 500 volts, dc grid-No.2 
voltage of 200 volts, grid-No.1 resistor of . 0156 10% megolim. 
max. dc plate current of 60 ma., dc grid-No.1 current of 1.8 to 
2.2.ma., and frequency of 15 Mc. 

When grid No.1 is driven positive and the 2E26 is operated at maximum 
ratings, the total dc grid-No.1-circuit resistance should not exceed the 
specified value of30000 ohms. If this value is insufficient to provide 
adequate bias, the additional required bias must be supplied by a cath-
ode resistor or fixed supply. For operation at less than maximum 
ratings, the dc grid-No.t-circuit resistance may be as high as 100000 
ohms. 

Intermittent Mobile Service. 

se 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 2E26 is used in a cir-
cuit which is not keyed. Grid-40.2 voltage must not exceed 600 volts 
under key-up conditions. 

m obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

Data on operating frequencies for the 2E26 are given on the 

sheet TRANS. TUBE RATINGS vs FREQUENCY. 

-.Indicates a change 
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BEAM POWER TUBE 
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2E26 

BEAM POWER TUBE 

TYPICAL CHARACTERISTICS 

Ef•6.3 VOLTS 
GR1D-N9 2 VOLTS*160 

160 
cc 

120 

eo 

O 
cc 
ED 

4 

+50  

2ye I VOLTS ECI +40 -

+30-

+20 

O 100 200 300 400 
PLATE VOLTS 

92CM-6628T 

TYPICAL CHARACTERISTICS 

I I I 
Ef 6.3 VOLTS 
GRID-N2 2 VOLTS= 200 

+50 

TS Eci=+40 

+30 

O 100 200 300 400 
PLATE VOLTS 

92CM-6629T 

JAN. 3, 1955 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

CE-662i3 -
-6629T 



II 

31325 

HALF-WAVE GAS RECTIFIER 
107-CATHODE TYPE 

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

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

RCA Socket I 4 Stock No.9919 
Mounting Position Any 

BOTTOM VIEW 14PI 

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 

* Filament voltage must be applied at least 30 seconds before application 
of anode voltage. 

4 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 high supply frequencies, please write, stating the 
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 retarn should be made to that side of the 
filament to which the cathode shield is connected. . 

For rectifier circuits, refer to Type 872—A/872. 

The Uble below classifies suitable rectifier circuits for the 3825 and 
shows their safe maximum input and maximum output operating conditions for 
a peak inverse voltage of 4000 volts. The values are based on a sine-wave 
inputand the use of a suitable choke preceding any condenser in the filter 
C ircuit. 

CIRCUIT 
MAXIMUM A-C 
INPUT VOLTS0 

(RMS) 

APPROX. D-C 
OUTPUT VOLTS 
TO FILTER 

MAX. D-C 
OUTPUT CURRENT 

amperes 

SINGLE-PHASE FULL-WAVE 
12 tubes) Fig. 1 

1400 
per tube 

1270 1.0 

SINGLE-PHASE FULL-NAPE 
44 tubes) Fig. 2 

2800 
total 2540 1.0 

THREE-PHASE HALF-WAVE 
Fig. 3 

1630 
per leg 1910 1.5 

THREE-PHASE DOUBLE-T 
PARALLEL Fig. 4 

1630 
per leg 1 910 3.0 

THREE-PHA FULL-WAVE 
Fig. 5 

1630 
per leg 382o 1.5 

0 For maximum peak inverse voltage of 4000 volts. -it-Indicates a change. 
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3C33 

Twin Power Triode 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  12.6 t 10% volts 
Current at heater volts - 12  6 1  125 amp 

Amplification Factor ( Each unit)   11 
Direct Interelectrode Capacitances ( Each unit): ... 
Grid to plate   5.4 mgf 
Grid to cathode   7.8 Mmf 
P'ate to cathode  4.2 mgf 

Mechanical: 

Ope-ating Position Vertical, base up or down; 
Horizontal, with plane of each 

plate vertical 
Overall Length  3-1/2" t 3/16" 
Seated Length   3-1/16" t 3/16" 
Maximum Diameter  See Outline Drawing 
Weight ( Approx  )  3 oz 
Bulb  T16 
Base Medium Molded-Flare Septar 7-Pin 

Basing Designation for BOTTOM VIEW  7CG 

Pin 1- Heater 
Pin 2- Grid of 

Unit No.2 
Pin 3-Plate of 

Unit No.2 
Pin 4- Cathode 

Pin 5- Plate of 
Unit No.1 

Pin 6- Grid of 
Unit No.1 

Pin 7- Heater 

PLANE OF ELECTRODES OF EACH UNIT 
IS PARALLEL TO PLANE THROUGH AXIS 

OF TUBE AND AA' 

CONTROL AMPLIFIER 

Values are for each unit unless otherwise specified 

Maximum Ratings, Absolute-Maximum Values: 

PEAK PLATE VOLTAGE  t2000 max. volts 
DC GRID VOLTAGE   -200 max. volts 
PEAK CATHODE CURRENT  500 max. ma 
AVERAGE PLATE CURRENT   120 max. ma 
AVERAGE GRID CURRENT  7.5 max. ma 
PLATE DISSIPATION   15 max. watts 

+-Indicates a change. 

RADIO CORPORATION OF AMERICA 
ligik Electron Tube Division Harrison, N. J. 
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3C33 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode . . • 100 max. volts 
Heater positivewithrespect tocathode . . • 100 max. volts 

BULB TEMPERATURE ( At hottest point 
on bulb surface)   250 max. °C 

Typical Operation in Accompanying Circuit: 

Plate-Supply Voltage ( E O s  600 volts 
DC Grid-Supply Voltage leCC 1  -160 volts 
Peak Grid Voltage ( See Note 11   160 volts 
Grid-Circuit Resistance ( RO  0.5 
Load Resistance ( R1)  3000 megohm 
Peak Output Currentb  210 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
When grid potential is always negative. . 0.5 megohm 
When grid potential swings positive . . . 0.03  e megohm 

8 Plates are operated 180° out of phase. 

Output-current wave- shape is essentially that of a half-sine wave. 

SQUARE 

WAVE 

GENERATOR 
(SEE NOTE I) 

o SINGLE-
PHASE 

SUPPLY 

l O 

92GS -678IRI 

NOTE I: VOLTAGE DELIVERED BY SQUARE-WAVE GENERATOR TO THE 

PARALLELED GRIDS SHOULD BE IN PHASE WITH THE PLATE VOLTAGE 
ON ONE OFTHE UNITS TO PERMIT CONDUCTION THROUGH THAT UNIT 

WITH RESULTANT CURRENT FLOW THROUGH RL, AND SHOULD BE 
REVERSIBLE IN PHASE TO PERMIT CONDUCTION THROUGH THEOTHER 

UNIT WITH RESULTANT CURRENT FLOW THROUGH Ri. 

Information furnished by RCA is believed to be accurate and re-
liable. However. no responsibility isassumed 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 Division Harrison, N. J. 



TWIN-TRIODE POWER AMPLIFIER 

3 C 3 3 

1/4 

Cs 
1/4? 
1/4? 

GENERAL DATA  
Electrical: 

Heater, for Unipotential Cathode: 
Voltage  12.6 t 10% . . . ac or dc volts 
Current  1.125  amp 

Amplification Factor, 
(per unit). . .   11 

Direct Interelectrode Capacitances ( per unit): 
Grid to Plate  5   µgf 
Grid to Cathode. . . . 8.5   gµf 
Plate to Cathode . . . 4   µµf 

Mechanical: 

Mounting Position  Vertical, base up or down; 
Horizontal, with plane of 

each plate vertical 
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 Molded-Flare Septar 7-Pin 

Basing Designation for BOTTOM VIEW   7CG 
1A 

Pin 1- Heater 
Pin 2- Grid of 

Unit No.2 
Pin 3- Plate of 

Unit No.2 
Pin 4- Cathode 

Pin 5- Plate of 
Unit No.1 

Pin 6- Grid of 
Unit No.1 

Pin 7- Heater 

PLANE OF ELECTRODES OF EACH UNiT 
13 PARALLEL TO PLANE THROUGH AXIS 

OF TUDE AND Aft: 

CONTROL AMPLIFIER SERVICE  

Values are for each unit unless otherwise sOecified 

Maximum Ratings, Absolute Values: 

PEAK PLATE VOLTAGE   
DC GRID VOLTAGE  
PEAK CATHODE CURRENT   
AVERAGE PLATE CURRENT  
AVERAGE GRID CURRENT   
PLATE DISSIPATION  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to'cathode 

Typical Operation in Accompanying Circuit: 

Plate-Supply Voltage ( ERMS) *   
DC Grid-Supply Voltage ( Ecc)   

-See next pane. 

t 2000 max. volts 
-200 max. volts 
500 max. ma. 
120 max. ma. 
7.5 max. ma. 
15 max. watts 

100 max. volts 
100 max. volts 

600 . . volts 
-160 . . volts 

MAR. 15, 1948 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



3C33 

TWIN-TRIODE POWER AMPLIFIER 

Peak Grid Voltage ( See Note 1)   160 . . volts 
Grid—Circuit Resistance (Rg)   0.5 . . megohm 
Load Resistance ( RL)  3000 . . ohms 
Peak Output Current°   210 . . ma. 

Maximum Circuit Values: 

Grid—Circuit Resistance: 
When grid potential is always negative. 0.5 . . megohm 
When grid potential swings positive . . 0.03 . . megohm 

* Plates are operated 1800 out of phase. 

° Output-current wave-shape is essentially that of a half-sine nave. 

TYPE 
3C33 

SQUARE 
WAVE 

GENERATOR 
(SEE NOTE I) 

SINGLE-
O PHASE 

SUPPLY 

 0 

92CS -6781R1 

NOTE VOLTAGE DELIVERED BY SW07E-WAVE GENERATOR 

TO THE PARALLELED GRIDS SHOULD BE IN PHASE WITH THE 

PLATE VOLTAGE ON ONE OF THE UNITS TO PERMIT CONDUC-

TION THROUGH THAT UNIT WITH RESULTANT CURRENT FLOW 

THROUGH RI., AND SHOULD BE REVERSIBLE IN PHASE TO 

PERMIT CONDUCTION THROUGH THE OTHER UNIT WITH RE-

SULTANT CURRENT FLOW THROUGH RI.. 

Devices and arrangements shown or described herein may 
use patents of RCA or others- Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

-*Indicates a change. 

MAR. 15. 1948 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-6781R1 



3C33 
TWIN-TRIODE POWER AMPLIFIER 

3 I/I; 

I " 3 /2 

3/I6' 

.058"+.002 "-.006' 
DIA. 

5 PINS 

52. 

5 

MEDIUM MOLDED-
FLARE SEPTAR 
1- PIN BASE 

X' 

11/3;231; 

(NOTE 2) 

.000" MIN. 
- f 

3/8«DIA.MAX. 

26. . I 3/16" R. MAX. 

(NOTE 3) 

52* 

NOTE 1 

51. 61. .125"2.003" 
DIA. 

92Cm-6780 BOTTOM VIEW  

THE REFERENCE AXIS IT' IS DEFINED AS THE AXIS OF THE BASE- PIN 

GAUGE DESCRIBED IN NOTE 1. 

NOTE I: ANGULAR VARIATIONS BETWEEN PINS ANDvARIATION 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 ROLES O.OBOO ± 0.0005 . AND ONE HOLE 0.1450 . 

0.0005 . ARRANGED ON A 1.0000 . A 0.0005 . CIRCLE AT SPECIFIED 

ANGLES WITH TOLERANCE OF 25' FOR EACH ANGLE. GAUGE IS ALSO 

PROVIDED w1TH A HOLE 0.500 . 2 0.010 . CONCENTRIC WITH PIN CIRCLE 

WHOSE CENTER IS ON THE AXIS YY'. 

NOTE 2: A FLAT- PLATE FLANGE GAUGE WITH HOLE 2.063 . - 0.000° 

• 0.003 . IS LOWERED OVER TUBE SEATED IR BASE- PIN GAuGE SO THAT 

THE HOLE AXIS IS COINCIDENT WITH AXIS VV' WITHIN 0.150 . , AND 

SO TFAT THE BOTTOM SURFACE OF THE FLANGE GAUGE IS PARALLEL 

TO THE TOP SURFACE OF THE BASE- PIN GAUGE, AND UNTIL THE FLANGE 

GAUGE RESTS ON THE TUBE-FLANGE SEAL AT POSITION XX'. THE 

PERPENDICULAR DISTANCE BETWEEN THE TWO GAUGES WILL BE AS 

SHOWN. 

NOTE 3: MINIMUM DIAMETER OF TUBE-SEAL FLANGE WILL BE SUCH 

THAT A RING GAUGE HAYING AN INSIDE DIANETER OF 2.125' - 0.000 . 

• 0.003 . AND THICKNESS OF O.125 ± 0.010' WILL NOT PASS THE 

FLANGE WHEN TRIED AT ANY ANGLE. 

DEC. 20, 1946 TUBE DEPARTMENT CE-6780 
RADIO CORPORATION Of ANERICA, HARRISON, NEW JERSEY 



3C33 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 

E ç = 12 6 VOLTS 

JULY 5,19 4 6 

v) 
o o 

o 

ISJ 

-------,___.......,....„..„. 

0 0 0 0 0 0 0 0 
1' N 0 CO ID st N 

PLATE MILLIAMPERES 

TUBE DEPARTMENT 
RADIO COW011AtION OF AMERICA. HARRISON. NEW RISER 

92CM - 6779 



3D16-A 

Sharp-Cutoff Pentode 
With Two Independent Control Grids 

7- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 3DT6—A is the same as the 6DT6—A except for the following 
Items: 

Heater. for Unipotential Cathode: 
Voltage (AC or DC)  3.15 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

RADIO CORPORATION OF AMERICA 
Electron Ti.be Division Harrison, N. J. 

DATA 
1-61 





3E22 
PUSH-PULL H-F BEAM POWER AMPLIFIER 

Unless otherwise specified, values are for both units 

GENERAL DATA 

Electrical: 

Heaters, for Unipotential Cathodes. 
Arrangement . . Series Parallel 
Voltage . . . . 12.6 ± 10% 6.3 i- 104 ac or dc volts 
Current . . . . 0.8 1.6 amp 

Transconductance for plate 
current of 25 ma. . 4000   umhos 

Grid-Screen Mu-Factor . . 6.5 
Direct Interelectrode Capacitances ( Each Unit):* 
Grid No.1 to Plate. . . 0.22 max  ituf 
Input   14   iluf 
Output  8.5   uuf 

Mechanical: 

Mounling Position   Vertical, base up or down; or 
Horizontal, plane of plates vertical 

Overall Length  4-3/8" t 3/16" 
Seated Length   3-13/16" ± 3/16" 
Maximum Diameter  2-3/8" 
Bulb  T-16 
Caps ( Two)  Small 
Base. . . Large Wafer Octal 8-Pin Micanol witn Sleeve No.T255 

Basing Designation for BOTTOM VIFW  8BY 
Pin 1- Heater Pin 6- Cathode, 
Pin 2- Grid No.lof i Grid No.3, 

Unit No.2 5 Pul Internal 
Pin 3- Cathode, Shield 

Grid No.3, Pin 7- Grid No.1 of 
Internal Unit No.1 
Shield Pints- Heater 

Pin 4- Grid No.2 t 8 PUI - Plate of 
Pi n 5- Heater NET Unit No.1 

Center-Tap . PU2 - Plate of 
PLANE CC ELECTRODES or EACH UNIT 
IS PARALLEL TO PLANE THROUGH MI5 Unit No.2 

OF TUBE ANC AA' 

PLATE-MODULATED PUSH-PULL RF POWER AMP. — Class C Telephony 

Carrier conditions per tube for use with a monismu average nodulation 

factor of 0.25 

Maximum Ratings, Absolute Values: 
INS. 

DC PLATE VOLTAGE  560 max. volts 
DC GR.D-No.2 ( SCREEN) VOLTAGE   225 max. volts 
DC GRID-No.1 ( CONTROL- GRID) VOLTAGE . . - 175 max. volts 
DC PLATE CURRENT  160 max. ma. 
DC GR'D-No.1 CURRENT  11 max. ma. 
PLATE INPUT   90 max. watts 

See next page. 4- Indicates 6 change. 

DEC. 20, 1946 JURE DEPARTMENT TENTATIVE DATA]. 
10010 CORPORATION OF AMERICA, HARRISON, NEW PERSET 
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3E22 

PUSH-PULL H-F BEAM POWER AMPLIFIER 

GRID-No.2 INPUT   6 max. watts 
PLATE DISSIPATION   30 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 100 max. volts 
Heater positive with respect to cathode . 100 max. volts 

Typical Operation: 

DC Plate Voltage  560 
DC Grid-No.2 Voltage°   I 200 

118000 
DC Grid-No.1 Voltage à  j -50 

I. 7700 
Peak RF Grid-No.1-to-Grid-No.1 Voltage. .   130 
DC Plate Current  160 
DC Grid-No.2 Current  20 
DC Grid-No.1 Current ( Approx  )   6.5 
Driving Power ( Approx.)   0.4 
Power Output ( Approx  )   67 

Maximum Circuit Values: 

Grid-N0.1-Circuit Resistance* 

volts 
volts 
ohms 

volts 
ohms 

volts 
ma. 
ma. 
ma. 

watt 
watts 

30000 max. ohms 

PUSH-PULL RF POWER AMPLIFIER 6 OSCILLATOR - ClassCTelegraphy 

Key-down conditions per tube without *adulation Il 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID-No.2 ( SCREEN) VOLTAGE   
DC GRID-No.1 (CONTROL GRID) VOLTAGE . . .   
DC PLATE CURREhT  
DC GRID-No.1 CURRENT  
PLATE INPUT   
GRIMo.2 INPUT   
PLATE DISSIPATION   
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 
Heater positive with respect to cathode . 

Typical Operation: 

DC Plate Voltage  
DC Grid-No.2 Voltage  

DC Grid-N0.1 Voltage t   

Peak RF Grid-No.1-to-Grid-No.1 
DC Plate Current  
DC Grid-No.2 Current  
DC Grid-No.1 Current ( Approx  ) 

see next nage. 

/Ne 

600 max. volts 
225 max. volts 

-175 max. volts 
175 max. ma. 
11 max. ma. 

100 max. watts 
6 max. watts 

35 max. watts 

100 max. volts 
100 max. volts 

600 . . volts 
200 . . volts 

1 20000 • . ohms 
-55 . . volts 
7850 • . ohms 
295 • . ohms 

Voltage. . 140 • . volts 
160 . . ma. 
20 • . ma. 
7 . . ma. 

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA 1 
RA010 CORPORATION 01 «ERIC& HARRISON. NEW MM 



3E22 

• PUSH-PULL H-F BEAM POWER AMPLIFIER 

Driving Power ( Approx  
Power Output ( Approx.)   

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance§ 

• 

0.45 . . watt 
72 . . watts 

30000 max. ohms 

Intermittent Mobile Service IIMS) is defined to include 

those applications, such as aircraft,where the transmitter 
design factors of minimum size, light weight, and exceed-

ingly high power output for short intervals are the primary 
requirements, even though the average life expectancy of 

tubes used in such transmitters is reduced to about 100 
hours. 

Tube ratings for ¡ MS service are established on the basis 
that the transmissions have maximum "on" periods of 15 
seconds followed by "off" periods of at least 60 seconds, 

except that it is permissible to make equipment tests with 
maximum " on" periods of 5 minutes followed by off periods 
of at least 5 minutes provided the total " on" time of such 
periods does not exceed 10 hours during the life of any 
tube. 

Although the use of tubes under IMS ratings involves great 
reduction in tube life, such use can be justified as econ-
omical practice in applications where high power is inter-
mittently desired from small tubes. 

With no external shielding. 

Obtained preferably from a separate source modulated with the plate 
supply or from the modulated plate—supply through a series resistor 
of the value shown. 

Obtained from grid— resistor of value shown or by partial self—bias 
methods. 

Modulation essentially negative may be used if the positive peak of 
the audio—frequency envelope does not exceed 115% of carrier condi— 
tions. 

Obtained preferably froma separate source, or from the plate—voltage 
supply with a voltage divider, or through a series resistor of the 
value shown. The grid—No.2 voltage must not exceed 600 volts under 
key—up conditions. 

Obtained fromfixed—supply, bygrid resistor°, value shown, or cathode 
resistor of value shown, respectively. 

Any additional bias required must be supplied by a cathode resistor 
or a fixed supply. 

OUTLINE DIMENSIONS AND CURVES for the 3E22 are the 
same as those for the 815. 

JUNE 20, 1946 TUBE DPAISION TENTATIVE DATA 2 
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3E29 

Plate Current: 
Peak  5 10 amp 

• DC  0.010 0.010 amp 
DC Grid-No.2 Current  0.0011 0.002 amp 
DC Gr,d-No.1 Current  0.001 0.001 amp 
Load Resistance   300 400 ohms 

• 

• 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Yln. Max. 

Heater Current ( Parallel 
connection)   1 2.00 2.50 amp 

Heater Current ( Series 
connection)   2 1.00 1.25 amp 

Grid-No.1-to-Plate 
Capacitance ( Each unit) . • • 3 - 0.12 of 

Input Capacitance ( Each unit) . - 12.8 16.2 ilea 
Output Capacitance ( Each unit). - 5.25 8.75 ggf 
Plate Current ( Each unit) . . . 1,4 38 82 ma 
Grid-No.1 Voltage 1  5 - -55 volts 
Grid-No.2 Current ( Each unit) . 1,4 - 10 ma 
Peak Plate Current 1  6 9 - amp 

Note 1: With 6.3 volts on heater. 

Note 2: with 12.6 volts on heater. 

Note 3: with external shield having length of 3/4 and inside diameter 
o' 2-3/8'. Shield is placed around base end of tube and is 
connected to cathode. 

Note 4: With dc plate voltage of 250 volts, dc grid-No.2 voltage of 175 
volts, and dc grid-No.1 voltage of -el volts. Grid No.1 of unit 
not under test is biased - 100 volts with respect to its cathode. 

Note 5: With units in parallel, dc p'ate voltage of 400 volts, dc grid-
No.2 voltage of 225 volts, amd dc grid-No.1 voltage adjusted to 
give dc plate current of 200 microamperes. 

Note 6: with the units in parallel in the accompanying test circuit under 
the following conditions: rectangular-wavemodulation applied to 
grid No.1; pulse duration of r microsecond approx; pulse repeti-
tion rate of 1500 cps approx; dc plate- supply voltage of 5000 
volts; dc grid-No.2 voltage of 850 volts; dc grid-No.1 volts of 
-225 volts; peak positive grid-No.1 swing of 150 volts; and dc 
plate current of 15 ma. minimum obtained by adjusting the pulse 
repetition rate. 

DIMENSIONAL OUTLINE 
shown under Type 829B also applies to the 3E29 

...—Incicates a Change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 163 
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3E29 

TEST CIRCUIT 

ER' 

TYPE 
3E29 

Eca 

RI R2: 20 ohms, I watt non-

inductive 

R3: 15000 ohms, I watt 

R4: 25 ohms, 1 watt, non-

Inductive 

R5: 10000 ohms, I watt 

R6 R7: IO ohms, 5 watts, 

non- Inductive 

R8: 10000 ohms, 50 watts 

R9: 400 ± 5% ohms, 50 watts 
non- inductive 

E bb 

ECC2 

R9 

CATHODE-RAY 
OSCILLOGRAPH 

92C5 - 6542R2 

RIO: IO t I% ohms, 5 watts 

Cl: 0.1 µf, 600 v dc 
C2: 0.1 µf, 1000 v dc 

C3: 0.1 µf, 5000 v dc 

Eccl: Grid-No.I Supply 

Voltage 
Ecc2: Grid-No.2 Supply 

Voltage 

Ebb: Plate Supply Voltage 

Egl: Signal Voltage 

Information furnished by RCA is believed to be accurate and 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 its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 

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



3E29 

TWIN-UNIT BEAM POWER TUBE 

Unless Otherwise Specified, Values are on a Per Tube Basis 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Arrangement Parallel Series 

Voltage (AC or DC)   6.3 *le —5% 12'6 +-105%% volts 

Current at 6.3 volts   2.25 amp 
Current at 12.6 volts   - 1.1- 25 amp 

Transconductance ( Each Unit): 
With plate volts = 250, grid— 
No.2 volts 175, and plate 

µ ma. • 60 . . . . 8500 mhos 
Mu—Factor, Grid No.2 to Grid No.1 

(Each Unit): 
With plate volts. 225, grid— 
No.2 volts. 225, and plate 

ma. . 60 . . . . 9 
Direct Interelectrode Capacitances ( Each Unit): 
Grid No.1 to plate ( with 

external shield°1. . 0.12 max. fflf 
Input   14 µµf 
Outout   7 puf 

Mechanical: 

Mounting Position   Vertical, base UP or down; 
Horizontal, plane of each plate vertical 

Overall Length   4-1/8"t3/16" 
Seated Length   3-11/16" 33/16" 
Maximum Diameter   2-3/8" 
Bulb   T-16 
Bulb Terminals ( Two)   See Dimensional Outline 
Weight (Approx.) 3  5 oz. 
Base   Medium Molded—Flare Septar 7—Pin 

(JETEC No.E7-2) 

Pin 1— Heater 
Pin 2— Grid No.1 of 

Unit No.2 
Pin 3— Grid No.2 of 

Both Units 
Pin 4— Cathode, 

Grid No.3 of 
Both Units 

Pin 5— Heater 
Center—Tap 

D : See next page. 

BOTTOM VIEW 

Pu2 

Pin 6— Grid No.1 of 
Unit No.1 

Pu Pin 7— Heater 

Pui— Plate Terminal 
of Unit No.1 

Pu2— Plate Terminal 
of Unit No.2 

PLANE OF ELECTRODES OF (AC« UNIT 

IS PARALLEL TO PLANE THROUGH AXIS 

OF TUBE AND AA. 

4— indicates a change 

MAY 3, 1954 TUBE DIVISION 
RADIO CORPORATION OF MONICA, NARRISON, NEW JERSEY 
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3E29 

TWIN-UNIT BEAM POWER TUBE 

MODULATOR—Rectangular-Wave Modulation 

Values are for Units in Parallel 

Maximum CCS • Ratings, Absolute Values: 

For Duty Factor between o.000l and I.o 
and Maximum Averaging Time of 1200 gsec in Any Interval 

DC PLATE SUPPLY VOLTAGE'   5000 max. volts 
INSTANTANEOUS PLATE VOLTAGE   5750 max. volts 
OC GRID-No.2 ( SCREEN) SUPPLY VOLTAGE' . .   850 max. volts 
DC GRID-N0.1 ( CONTROL-GRID) SUPPLY VOLTAGE'  -225 max. volts 
INSTANTANEOUS GRID-No.1 VOLTAGE   -600 max. volts 
PEAK POSITIVE GRID-No.1 VOLTAGE   250 max. volts 
PEAK PLATE CURRENT   See Rating Chart 
PEAK GRID-No.2 CURRENT 3  5 max. amp 
PEAK GRID-No.1 CURRENT   4 max. amp 
PLATE INPUT   85 max. watts 
GRID-No.2 INPUT   3 max. watts 
GRID-No.1 INPUT   1 max. watt 
PLATE DISSIPATION#   15 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 100 max. volts 
Heater positive with respect to cathode • 100 max. volts 

Typical Operation with Rectangular-Wave Shapes in 
Accompanying Test Circuit: 

With Duty Factor' of 0.002 0.001 

DC Plate Supply Voltage   2000 
DC Grid-No.2 Supply Voltage . .   650 
DC Grid-No.1 Supply Voltage . .   -175 
Peak Positive Grid-No.1 Voltage   50 

5000 
850 
-200 
150 

volts 
volts 
volts 
volts 

o Having length of 5/4" and inside diameter of 2-5/8. Shield is placed 
around base end of tube and is connected to cathode. 

e Continuous Commercial Service. 

• For tube protection, it is essential that sufficient dc resistance be 
used in tne 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. 

* Out, Porion  tiher.12 l 90n.is.defined as the " on" time in microseconds 
divided  

*On" time is defined as the sum of the durations of all the individual 
pulses which occur during any 1200—microsecond interval. 

Puise Duration is defined as the time interval between the two points 
on the pulse at which the instantaneous value is 70% of the peak value. 
The peak value is defined as the maximum value ofa smooth curve through 
the average of the fluctuations over the top portion of the pulse. 

I Averaged over any interval not exceeding 1200 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 fsnite rise and fall time. Plate dissipation 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 sufficient 
dc input to obtain the same bulb temperature. This value of dc input 
is a measure of the plate dissipation. 

-w Indicates a change 

MAY 3, 1954 TUBE DIVISION 
RADIO CORPORATION of APWRICA, HARRISON, NEW JERSEY 

DATA 1 



3E29 

TWIN-UNIT BEAM POWER TUBE 

Plate Current: 
Peak   5 10 amp 
DC   0.010 0.010 amp 

DC Grid-No.2 Current   0.0011 0.002 amp 
DC Grid-No.1 Current   0.001 0.001 amp 
Load Resistance   300 400 ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current ( Parallel 
Connection) . . . 1 2.00 2.50 amp 

Heater Current ( Series 
Connection) . . . 2 1.00 1.25 amp 

Grid -No.1-to-Plate 
Capacitance ( Each unit) . . 3 - 0.12 me 

Input Capacitance ( Each unit). - 12.8 16.2 gosf 

Output Capacitance ( Each unit) - 5.25 8.75 µgf 

Plate Current ( Each unit). . . 1,4 38 82 ma 

Grid-4o.1 Voltage   1,5 - -55 volts 
Grid-Mo.2 Current ( Each unit)  1,4 - 10 ma 
Peak Plate Current 1  6 9 - amp 

Note 1, With 6.3 volts on heater. 

Note 2: With 12.6 volts on heater. 

Note 3: With external shield having length of 1/4. and inside diameter of 
Shield is placed around base end of tube and is connected 

to cathode. 

mote 4: With dc plate voltage of 250 vclts, dc grid—No.2 voltage of 175 
volts, and dc grid—No.1 voltage of —11 volts. Grid No.1 of unit 
not under test is biased —100 vclts with respect to its cathode. 

Note 5: With units in parallel, dc plate voltage of 400 volts, dc grid— 
NO.2 voltage of 225 volts, and dc grid—No.1 voltage adjusted to 
give dc plate current of 200 microamperes. 

mote 6: With the units in parallel in the accompanying test circuit under 
the following conditions: rectangular—wave modulation applied to 
grid lio.1; pulse duration of 1 microsecond approx.; pulse repeti— 
tion rate of 1500 cps approx.. dc plate—supply voltage of 5000 
volts; dc grid—No.2 voltage of 850 volts; dc grid—No.1 volts of 
—200 volts; peak positive grid—No.1 swing of 150 volts; end dc 
plate current of 15 ma. minImum obtained by adjusting the pulse 
repetition rate. 

DIMENSIONAL OUTLINE for tne 3E29 
is the same as that shown for type 829-B 

Indicates a change 

MAY 3, 1954 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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3E29 

TWIN-UNIT BEAM POWER TUBE 

TEST CIRCUIT 

Ecci 

RI R2: 20 ohms, I watt non-

inductive 

R3: 15000 ohms, 1 watt 

R4: 25 ohms, I watt, non-

inductive 

R5: 10000 ohms, 1 watt 

R6 R7: IO ohms, 5 watts, 

non- inductive 

RE1: 10000 ohms, 50 watts 

R9: 400 t 5% ohms, 50 watts 

non- inductive 

R9 

CATHODE-RAY 
OSCILLOGRAPH 

RIO: IO t 1% ohms, 5 watts 

Cl: 0.1 gf, 600 v dc 

C2: 0.1 gf, 1000 v dc 

C3: 0.1 µf, 5000 v dc 

Eccl: Grid-No.1 Supply 

Voltage 

Ecc2: Grid-No.2 Supply 

Voltage 

Ebb: Plate Supply Voltage 

Egl: Signal Voltage 

92CS-6542RI 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
nereen is furnisned without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

MAY 3, 1954 
JUDE DIVISION 

RADIO CORPORATION OF M'ICA HARRISON. NEYI JERSEY 

CE —6542R1 



3E29 

RATING CHART 

1 1 1 I 1111 1 I 1 1 1 I 111 1 I 1 1 I 1111 

_ 6.3 VOLTS ( PARALLEL CONNECTION) 
Ee - {12.6 VOLTS (SERIES CONNECTION) 
AVERAGING TIME. 1200 MICROSECONDS MAX. 

2 3 4 6 8 2 3 4 6 8 2 3 4 6 8 
0.0001 0.001 0.01 0.1 

DUTY FACTOR 

FEB. 16,1953 TUBE DIVISION 
11.10 COMMOTION OF ANTRIM, MOWN MN 

2 34 68 
1.0 

92CM-7927 



Is3 
3E29 

AVERAGE CHARACTERISTICS 
UNITS IN PARALLEL IN TEST CIRCUIT * 
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Ef=12.6 VOLTS 
SERIES HEATER ARRANGEMENT 
GRID- N22 VOLTS=850 

*TEST CIRCUIT SHOWN 
ON PRECEDING 
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4-125A/4D21 

Beam Power Tube 
FORCED-AIR COOLED ABOVE 30 Mc 

For use at frequencies up to 20 Plc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage ( AC or DC)   5.0 ± 5% volts 
Current at filament volts . 5.0   6.5 amp 

Transconductance, for plate volts = 2500. 
grid-No.2 volts . 400, and plate ma. . 50. 2500 µmhos 

Mu-Factor, Grid No.2 to Grid No.1   5.9 
Direct Interelectrode Capacitantes:a 

Grid No.1 to plate 0  05 max. µµf 
Grid No.1 to filament, grid No.2. 

and base shell   11.0 Pea 
Plate to filament, grid No.2, 

and base shell   3.2 µµf 

Mechanical: 

Operating Position  Vertical, base down or up 
Maximun Overall Length  5-11/16" 
Seated Length   4-11/16" ± 1/4" 
Maximum Diameter  2-7/8" 
Weight ( Approx  ) 6  5 oz 
Cap  Skirted Small (JEDEC No.C1-22( 
Base Special Metal-Shell Giant 5-Pin 

Basing Designation for BOTTOM VIEW  5BK 

Pin 1- Filament 
Pin 2- Grid No.2 
Pin 3— G- id No.1 

Pin 4- Grid No.2 
Pin 5- Filament 
Cap- Plate 

Thermal: 

Forced-Air Cooling: 
Through base toward bulb  5 cfm 

The specified air flow from a small fan or centrifugal 

blower should be applied simultaneously with filament 

power. 

To bulb and plate seal: 
Continuous service: At frequencies below30 Mc, relatively 

slow movement of air past the bulb is sufficient to pre-

vent exceeding the specified plate-seal temperature of 

1700 C. At frequencies above 30 Mc, special attention 

should be given to adequate cooling of bulb and plate 

seal. A small stream of air directed toward the upper 

part of the bulb willgenerally provide sufficient cooling. 

*Indicates a change. 

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

DATA 1 

1-63 



4-125A/4D21 

Intermittent service (" On" period does not exceed 5 min-

utes and is followed by "off" period of the same or 

greater duration): In this service, a plate-seal tem-

perature ashigh as 220° C is permissible. At frequencies 

below 30 Mc and for am)ient temperatures below 30° C. 

forced- air cooling of the bulb and plate seal is not 
usually required, provided a heat- radiating plate con-

nector is used, and free circulation of air is provided. 

At frequencies above 30 Mc, special attention should be 

given to adequate cooling to prevent exceeding the 
specified plate- seal temperature. 

Plate-Seal Temperature ( Measured on top of plate cap): 
Continuous service  170 max. 
Intermittent service ( As defined above)   220 max. 

Components: 

Socket. . . E.F. Johnson Co. Socket No.122-275, or equivalent 
Heat-Radiating Plate Connector. . . Fimac HR-6, or equivalent 

oc 
oc 

AF POWER AMPLIFIER & MODULATOR -- Class AB Ic 

Maximum CCSc Ratings, elbso/ute-Kaximum Values: 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
MAX.-SIGNAL DC PLATE CURRENTd   225 max. ma 
GRID-No.2 1NPUTd  20 max. watts 
PLATE DISSIPATIONd  125 max. watts 

AF POWER AMPLIFIER & MODULATOR -- Class AB2e 

Maximum Ratings, Absolute- Maximum Values: 

ccsc reef 
DC PLATE VOLTAGE  3000 max. 3200 max. volts 
DC GRID-No.2 VOLTAGE. .   400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTd .   225 max. 250 max. ma 
GRID-No.2 INPUTd  20 max. 20 max. watts 
PLATE DISSIPATIONd  125 max. 125 max. watts 

PLATE MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 

with a maximum modulation factor of 

Maximum Ratings, Absolute-Maximum Values: 

CCSe ICAS f 

Up to 120 Mc Ut' to 90 Mc 

DC PLATE VOLTAGE  2500 max. 3200 max. volts 
DC GRID-No.2 VOLTAGE  400 max. 400 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. -500 max. volts 
DC PLATE CURRENT  200 max. 200 max. ma 
GRID-No.2 INPUT   20 max. 20 max. watts 
GRID-No.1 INPUT   5 max. 5 max. watts 
PLATE DISSIPATION   85 max. 100 max. watts 

-.... Indicates a change. 

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



4-125A/4D21 

RF POWER AMPLIFIER & OSCILLATOR— Class C Telegraphy° 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum Ratings, Absolute-Martnium Values: 

CCSe ICAS f 

dj) to 120 Nc Up to 30 Mc 

DC PLATE VOLTAGE  3000 max. 4000 max. volts 
DC GRID-No.2 VOLTAGE  400 max. 400 max. vol ts 
DC GRID-No.1 VOLTAGE  -500 max. -500 max. volts 
DC PLATE CURRENT  225 max. 225 max. ma 
GRID-Ivo. 2 INPUT   20 max. 20 max. watts 
GRID-ND. 1 INPUT   5 max. 5 max. watts 
PLATE DISSIPATION   125 max. 125 max. watts 

a without external shield. 

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

e Continuous Commercial service. 

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

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

Intermittent Commercial and Amatuer Service. 

g Ney-dwwn conditions per tube withoJt 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. 

DATA 2 
1-63 



4-125A/4D21 

CAP 
JEDEC N2CI-22 

7" 
2- MAX 
a • 
DIA. 

SPECIAL 
METAL-SHELL 

GIANT 5-PIN BASE 

AIR HOLE 

—3 MAX. DIA. 

5 _161"m„ 
1 • 

z MAX. 

\ 15 AIR HOLES 

I 

  I" 
4- DIA. 

EQUALLY SPACED 

•?0«. 5 AIR HOLES 

'DIA. 
16 

5 PINS 
.188"i.001" 

DIA. 

92CS-6764R 2 
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4-125A/4D21 
VHF POWER TETRODE 

GENERAL DATA 

Electrical: 

Thoriated Tungsten: 
Voltage  5.0   ac or dc volts 
Current  6.5   amp 

Transconductance, for 
plate current of 50ma. . . 2450   limbos 

Grid-Screen Mu-Factor. . . 6.2 
Direct Interelectrode Capacitances: 

Grid No.1 to Plate*. . . 0.05   uuf 
Input  10.8   uuf 
Output   3.1   uuf 

. With no external shielding and base shell connected to ground. 

Mechanical: 

Mounting Position  Vertical, Base Up or Down 
Overall Length   5-7/16" -1- 1/4" 
Seated Length 4-11/16" 7 1/4" 
Maximum Diameter   7-7/8" 
Cap Skirted Small 
Base  Special Metal-Shell Giant 5-Pin 
Easing Designation . . . BOTTOM VIEW   5BK 

Pir 1 - Filament 

Pin 2- Grid No.2 

Pin 3— Grid No.1 

Pin 4- Grid No.2 

Pin 5- Filament 

Cap - Plate 

AF POWER AMPLIFIER & MODULATOR - Class AB2à 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   300C max. volts 
DC GRID-No.2 (SCREM VOLTAGE  400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT"   225 max. ma. 
GRID-No.2 DISSIPATION"  20 max. watts 
PLATE DISSIPATION**  125 max. watts 

Typical Operation with Fixed Bias: 
ralues are for 2 tubes 

DC Plate Voltage   1500 2000 2500 3000 . volts 
DC Grid-No.2 Voltage . .   350 350 350 350 . volts 
DC Grid.-No.1 ( Control 

Grid) Voltage -41 -45 -43 -51 . . volts 
Peak AF Grid-No.1-to-

Grid-No.1 Voltage 282 210 178 198 . • volts 

A : See next page. 

AUG. 15, 194E TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



De 4-12 5A D 21 
VHF POWER TETRODE 

Zero-Sig. DC Plate Cur. . . 87 72 93 55 . . ma. 
Max.-Sig. DC Plate Cur. . . 400 300 260 260 . . ma. 
Zero-Sig. DC Grid-No.2 Cur, 0 0 0 0 . . ma. 

Max.-Sig. DC Grid-No.2 Cur. 34 5 6 3.5 . . ma. 
Effective Load Resist-

ance ( plate to plate) . . 7200 13600 22200 27700 . • ohms 
Peak Grid-No.1 Input Power° 5.2 3.1 2.4 2.5 . • watts 
Max.-Sig. Power Output°°. . 350 350 400 520 . • watts 
Total Harmonic Distortion°° 2.5 1 2.2 1.8 . • 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions per tube for use with a uasinua nodulat ion fac tor of 1.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   2500 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  400 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE  -500 max. volts 
DC PLATE CURRENT   200 max. ma. 
PLATE DISSIPATION  85 max. watts 
GRID-No.2 DISSIPATION  20 max. watts 
GRID-No.1 DISSIPATION  5 max. watts 

Typical Operation: 

DC Plate Voltage   2000 2500 

DC Grid-No.2 Voltagel  {50000 70000 
350 350 

DC Grid-No.1 Voltage   -220 -210 
Peak RF Grid-No.1 Voltage (Approx.)  375 360 
DC Plate Current   150 152 
DC Grid-No.2 Current   33 30 
DC Grid-No.1 Current   10 9 
Driving Power (Approx  )   3.8 3.3 
Power Output ( Approx.)   225 300 

. volts 
• volts 
. ohms 
. volts 
• volts 
• ma. 
• ma. 
. ma. 
• watts 
. watts 

RF PONER AMPLIFIER AND OSCILLATOR - Class C Telegraphy 

day-down conditions per tube without modulation 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   3000 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  400 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE  -50C max. volts 
DC PLATE CURRENT   225 max. ma. 
PLATE DISSIPATION  125 max. watts 
'.1RID-No.2 DISSIPATION  20 max. watts 
;RID-No.1 DISSIPATION  5 max. watts 

Typical Operation: 

DC Plate Voltage   2000 2500 3000 . . volts 
DC Grid-No.2 Voltage   350 350 350 . . volts 

a „•. ,o,00,à: See next page. 

AUG. 15, 1946 SUBE DEPARTMENT TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



4-125A/4D2I 

VHF POWER TETRODE 

DC Grid—No.1 Voltage  —_00 —150 —15n . . volts 
Peak RF Grid—No.1 Volt. ( Approx.) ;30 320 280 . . volts 
DC Plate Current  AC 200 167 . . ma. 
DC Grid—No.2 Current  50 40 30 . . ma. 
DC Grid—No.1 Current  12 12 9 . . ma. 
Dreing Power (Approx.) 28 3.8 2.5 . . watts 
Power Obtput ( Approx  )   265 375 375 . . watts 

à Subscript ( 2) indicates that grid—No.1 current flows during a part of 
input cycle. 

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

o Driver stage should be capable of supplying the 00.1 grids of the class 
A82 stage with the specified driving power at low distortion. The ef— 
fective resistance per grid—No.1 circuit cf the class a2 stage should 

kept below 250 ohms. 

°° W.th zero— impedance driver and perfect regulation, plate-circuit dis— 
tortion will be as indicated. In practical circuit design, the useful 
power output will be several per cent less than the values shown. 

fs1U..trsteU;oThfeie..luragclyo u tet=?1,1,. resiston of value indicated in 

AUG. 15. 1946 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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VHF POWER TETRODE 

AUG. 15, 1946 TUBE DEPARTMENT CE-6764 
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AVERAGE CONSTANT -CURRENT CHARACTERISTICS 

GRID- N92 VOLTS = 350 

GR1D-N9 2 MA.= IC2 

GR1D-N 9 I MA. = Ici 

_ PLATE MA. z lb 

MAY 21,1946 

Cu 

o 
o 

GRID VOLTS 

TUBE DEPARTMENT 92CM- 6767 
11•INO COWORATION OF AMER.. 11ARINSON, NEW JERSEY 
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4E27/8001 

e TRANSMITTING BEAM POWER AMPLIFIER 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  5 0 
Current  7 5 

Transconductance for plate 
current of 75 ma  2800   gmhos 

Direct Interelectrode Capacitances: 
Grid to Plate   0.06   uuf 
Input   12   guf 
Output  6 5   mil-

Physical: . 

Overall Length  5-15/16" 1/4" 
Seated Length   5,5/16" ± 1/4" 
Maximum Diameter  2-11/16" 
Mounting Position   Vertical Only: Base uo or down 
Bulb  T-21 
Ease  Medium Metal Shell Giant 7-Pin, Bayonet 

Basing Desijnation for BOTTOM VIEW  7BM 
Pin 1- Filament 4 P Pin 7 - Filament 
Pin 2- Grid No.3 • Bulbl 
Pin 3,Grid No.2 Ter- - Plate 
Pin 4- Grid No.1 minal 
Pin 5- Grid No.3 Basel -flnternal 
Pin 6- Grid No.2 Shellf1Shield 

a-c or d-c volts 
amp. 

A-F POWER AMPLIFIER & MODULATOq - Class Al 

Maximum Ratings, Absolute Values : 

D-C PLATE VOLTAGE   2000 max. . volts 
D-C SCREEN VOLTAGE ( Grid No.2)  750 max. . volts 
O-C PLATE CURRENT   150 max. 
[I-C SCREEN CURRENT  40 max. . ma. 

PLATE INPUT   75 max. . watts 
SCREEN INPUT  30 max. . watts 
PLATE DISSIPATION   75 max. . watts 

Typical Operation: 

D-C Plate Voltage . . . . . . . 500 1000 • volts 
D-C Suppressor Voltage ! Grid No.31v 60 o • volts 
D-C Screen Voltage ...... . . 500 300 • volts 
D-CGrid Voltage ( Grid No.11* W. . -47 -27 . volts 
Peak A-F Grid Voltage   47 27 . . . volts 
D-C Plate Current   150 75 . . ma. 
D-C Screen Current  10 5 
Load Resistance   2600 12000 . . ohms 
Power Output  30 34 approx. watts 

C; s: See next page. 0 See end of tabulation. ..-- Indicates a change. 

MAR. 30, 1945 
RCA VICTOR DIVISION 

RAOI0 CORPORATION OF AMERICA. HARRISON. NEW aim 
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TRANSMITTING BEAM POWER AMPLIFIER lu  

(cont i coed f rom precedi ng page) 

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

Carrier conditions ber tube for use with a max. moduiation factor of 1.0 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   2000 max. . volts 
D-C SUPPRESSOR VOLTAGE ( Grid No.3/. -500 max. . volts 
D-C SCREEN VOLTAGE ( Grid No.2I  600 max. . volts 
D-C GRID VOLTAGE ( Grid No.l)  -500 max. . volts 
D-C PLATE CURRENT   100 max. • ma. 
D-C GRID CURRENT  25 max. • ma. 
PLAIE INPUT   110 max. . watts 
SCREEN INPUT  27 max. . watts 
PLATE DISSIPATION   75 max. . watts 

-,- Typical Operation: 

D-C Plate Voltage   1500 2000 volts 
D-C Suppressor Voltage0 . -210 -300 volts 
D-C Screen Voltage**  f 500 600 volts 

122000 30000 ohms 
D-C Grid Voltage  -130 -130 volts 
.Peak A-F Suppressor Voltage . 210 300 volts 
Peak R-F Grid Voltage   195 150 . . . volts 
D-C Plate Current   70 55 . . . ma. 
D-C Screen Current  44 45 . . . ma. 
D-C Grid Current  8 3 approx. ma. 
Driving Power°  1.4 0.4 approx. watts 
Poser Output  33 35 approx. watts 

* For a—c filament supply. 

I Obtained from fixed supply or by cathode resistor. The d—c resistance 
in the grid circuit should not exceed 50000 ohms with fixed bias, or 
500000 ohms with cathode bias. 

**9tae e: preferably from plate—voltage supply through series resistor 

* o At crest of a— f cycle with modulation factor of 1.0. 

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

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

Maximum Ratings, Absolute Values: 

D—C PLATE VOLTAGE 
D-C SCREEN VOLTAGE ( Grid No.2/ 
D-C GRID VOLTAGE (Grid No.1) 
D-C PLATE CURRENT 
D-C SCREEN CURRENT 
D-C GRID CURRENT 
PLATE INPUT 
SCREEN INPUT 
PLATE DISSIPATION 

MAR. 30, 1945 
RCA VICTOR DIVISION 

3000 max. • volts 
600 max. . volts 

-500 max. • volts 
135 max. . ma. 
30 max. . ma. 
25 max. • ma. 

250 max. • watts 
18 max. • watts 
65 max. • watts 

—A—Indicates a change. 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATAI 
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4E27 

e TRANSMITTING BEAM POWER AMPLIFIER 
(continued from preceding page) 

Typical Operation: 

D-C Plate Voltage. . . . .  1500 2500 volts 
D-C SuporessorVoltageridNo.e 60 60 volts 

( 600 600 volts D-C Screen Voltage er 
• • 1.82000 240000 ohms 
{- 200 -200 volts 

D-C Grid Voltage ."  145000 330000 ohms 
110000 250000 ohms 

310 450 ohms 
Peak R-F Grid Voltage  255 220 volts 
D-C Plate Current  135 100 . . . ma. 
D-C Screen Current   11 8 
D-C Grid Current   1.4 0.6 approx. ma. 
Driving Power  0.4 0.1 approx. watt  
Power Output   145 200 approx. watts 

# M: iinii:gugre: re laïe=t:e lsilitey rCguere'slenene2o eor22e 
shown. 

**Obtained from fixed supply, grid resistor ( 145000,330000), or combin-
ation of cathode resistor (310,450)8nd grid resistor ( u10000,250000). 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy  

Key-down conditions per tube without modutationà 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE  
D-C SCREEN VOLTAGE ( Grid No.2) 
D-C GRID VOLTAGE ( Grid No.l)   
D-C PLATE CURRENT  
D-C SCREEN CURRENT   
D-C GRID CURRENT   
PLATE INPUT  
SCREEN INPUT   
PLATE DISSIPATION  

4000 max. . volts 
750 max. . volts 

-500 max. . volts 
150 max. . ma. 
30 max. . ma. 
25 max. . ma. 

300 max. . watts 
25 max. . watts 
75 max. . watts 

Typical Operation: 

D-C Plate Voltage. . . . . . . 2000 3000•  volts 
D-C SuppressorVollage(GridNo.310 0 60•  volts 

D-C Screen Voltage  f 750 750 70000 280000 • volts • ohms 
-200 -200 . volts 

D-C Grid Voltage'  1300000 --- . ohms 
1200 1800 . ohms 

Peak R-F Grid Voltage  225 170•  volts 
D-C Plate Current  150 100 
D-C Screen Current   18 8 
D-C Grid Current   0.7 0 approx. ma.  
Driving Power  0.2 0 approx. watt 
Power Output   230 235 approx. watts  

0; A; 11; D: Sue next page. .....- indicates a change.  

MAR. 30, 1945 DATA 2 
RCA VICTOR DIVISION 

IIAL110 CORPORATION OF AMERICA, HARRISON, NEW Temen 



/ f> TRANSMITTING BEAM POWER AMPLIFIER  e 
(ç,q, 

4E27 

(continued Iron, preceding page) 

0 Suppressor should be connected to the mid-point of filament circuit 
operated on a.c., or to the negative end of the filament operated on d.c. 

A Modulation essentially negative may be used if the positive pea« of the 
audio- frequency envelope does not exceed 1111 of the carrier conditions. 

4, Obtained from a separate source, or from the plate-voltage supply with 
a voltage divider, or through a series resistor of the value Shown. 
Series screen resistor should be used only where 0E27 is employed as 
buffer amplif ier and is not keyed. The screen voltage must nct exceed 
1500 volts under key-up conditions. 

0 Obtained from fixed supply, grid resistor ( 300000). orcathode resistor 
(1200, MO). When a preceding stage is keyed, suff icient fixed bias 
must be used to maintain the plate current at a low value when the key 
is up. 

Data on operating frequencies for the 4E27/8001 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 
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AVE RAGE PLATE CHARACTERISTICS 
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e TRANSMITTING BEAM POWER AMPLIFIER 
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TYPICAL CHARACTERISTICS 
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4E27A/5-I25B 
BEAM POWER TUBE 

Full Input at Frequencies 14 to 75 Mc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  5 0 
Current  7 5 

Transconductance ( Approx.) For pbate vo'ts. 
2500, grid—No.3 volts = 0, grid—No.2 volts = 500, 
and plate ma. • 50 . . . . . . . . . .  2150 µmhos 

Mu-Factor, Grid No.2 to Grid No.1   5 
Direct Interelectrode Capacitances: 
Grid No.1 to plate . . . 0.08   µµf 
Input  105   µgf 
Output  4 7   pef 

Mechanical: 

Mounting Position   Vertical, base down or up 
Maximum Overall Length   5-9/16" 
Seated Length   5-3/8"± 1/4" 
Maximum Diameter   2-3/4" 
Plate Terminal   See Dimensional Outline 
Weight   6 ounces 
Base   Ventilated Medium-Metal-Shell Giant 7-Pin 

Basing Designation for BOTTOM VIEW   713M 

ac or dc volts 
amp 

Pin 1- Filament 

Pin 2- G- id No.3 

Pin 3- Grid No.2 

Pin 4- Grid No.1 

Pin 5- Grid No.3 

Pin 6- Grid No.2 

Pin 7 - Fi lament 

Bulb Terminal-
Plate 

Seal Temperature ( Plate and stem)   225 max. °C 
Bulb Temperature (At hottest point)   250 max. °C 

Components: 

Socket   Johnson No.122-237, or equivalent 
Heat-Radiating Plate Connector 

(Supplied with tube)   Eimac HR-5 

AF POWER AMPLIFIER & MODULATOR- Class Allit 

Maximum CCSe Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE   750 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . . .   -500 max. volts 

t Subscript 1 indicates that grid—No.1 current does not flow during any 
part of the input cycle. 

• With no external shielding and base shell connected to ground. 

ve next page. —4-Indicates a change. 

NOV. 5, 1954 TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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4E27A 

BEAM POWER TUBE 

DC PLATE CURRENT *   200 max. ma 
PLATE DISSIPATION*   125 max. watts 
GRID-No.3 ( SUPPRESSOR) DISSIPATION* . . .   20 max. watts 
GRID-No.2 DISSIPATION *   20 max. watts 
GRID-No.1 DISSIPATION*   5 max. watts 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage   1500 2000 2500 volts 
DC Grid-No.3 Voltage   0 0 0 volts 
DC Grid-No.2 Voltage   500 500 500 volts 
DC Grid-No.1 (Control-Grid) 

Voltage° . . -70 -80 -85 volts 
Peak AF Grid-No.1-to-

Grid-No.1 Voltage   140 160 170 volts 
Zero-Signal DC Plate Current 110 85 65 ma 
Max.-Signal DC Plate Current 205 210 220 ma 
Zero-Signal DC Grid-No.2 

Current ( Approx.) . . . . 0 0 0 ma 
Max.-Signal DC Grid-No.2 

Current ( Approx.) . • . . 15 13 8 ma 

Effective Load Resistance 
(Plate to plate) • . . 13700 18000 20000 ohms 

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

Max.-Signal Power input   310 420 550 watts 
Max.-Signal Power Output ( Approx ) 200 250 300 watts 

Maximum Circuit Values: 

DC Resistance in Series with 
Grid No.1 of Each Tube   0.25 max. megohm 

AF POWER AMPLIFIER & MODULATOR- Class AB2# 

Maximum CGS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE   750 max. volts 
DC GRI>No.1 (CONTROL-GRID) VOLTAGE . .   -500.max. volts 
DC PLATE CURRENT   200 max. ma 
PLATE DISSIPATION . . . . .   125 max. watts 
GRID-N0.3 ( SUPPRESSOR) DISSIPATION . .   20 max. watts 
GRID-No.2 DISSIPATION   20 max. watts 
GRID-No.1 DISSIPATION   5 max. watts 

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

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

., 0 . see next page. —w-Indicates a change. 
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4E27A 

BEAM POWER TUBE 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage   1500 2000 2500 volts 
DC Grid-No.3 Voltage   60 0 0 volts 
DC Grid-No.2 Voltage   500 500 500 volts 
DC Grid-No.1 IControl-Grid) 

Voltage°   -70 -80 -85 volts 
Grid-No.1-to-Grid-

No.1 Voltage   200 200 190 volts 
Zero-Signal DC Plate Current 110 85 65 ma 
Max.-Signal DC Plate Current 365 295 250 ma 
Zero-Signal DC Grid-No.2 

Current ( Approx.)   0 0 0 ma 
Max.-Signal DC Grid-No.2 

Current ( Approx.)   11 16 13 ma 
Effective Load Resistance 

(Plate to platel   7300 13000 20000 ohms 
Max.-Signal Driving Power 

(Approx.)   0.5 0.3 0.2 watt 
Max.-Signal Power Input   550 590 625 watts 
Max.-Signal Power Output ( Approx ) 300 350 400 watts 

GRID Noa -MODULATED RF POWER AMPLIFIER- Class C Telephony 

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

MeltiMUM CCee Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE   750 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . . •   -500 max. volts 
DC PLATE CURRENT   200 max. ma 
PLATE DISSIPATION . . . . . .   125 max. watts 
GRID-No.3 (SUPPRESSOR) DISSIPATION . . .   20 max. watts 
GRID-No.2 DISSIPATION   20 max. watts 
GRID-No.1 DISSIPATION   5 max. watts 

Typical Operation: 

DC Plate Voltage   1500 2000 2500 volts 
DC Grid-No.3 Voltage   -220 -260 -305 volts 
Fixed DC Grid-No.2 Supply Voltage 610 645 650 volts 
DC Grid-No.2 Voltage   400 400 400 volts 

Fi-om a series grid-No.2 
resistor of   5500 9100 10000 ohms 

DC Grid-No.1 Voltage   -170 -180 -190 volts 
Peak AF Grid-No.3 Voltage . . .   220 260 305 volts 
Peak RF Grid-No.1 Voltage . . .   230 235 245 volts 
DC Plate Current   59 59 59 ma 

o Adjust to stated zero-signal dr elate current. 

-,_-Indlcates a change. 
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4E27A 

BEAM POWER TUBE 

DC Grid-No.2 Current ( Approx.) . . 38 27 25 ma 
DC Grid-No.1 Current ( Approx.) . . 6 5 5 ma 
Driving Power ( Approx.)   1.4 1.3 1.2 watts 
Power Output ( Approx.)   35 50 61 watts 

PLATE-MODULATED RF POWER AMPLIFIER- Class C Telephony 

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

Maximum GCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE   3200 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE   750 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE -500 max. volts 
DC PLATE CURRENT   160 max. ma 
PLATE DISSIPATION   85 max. watts 
GRID-No.3 ( SUPPRESSOR) DISSIPATION 20 max. watts 
GRID-No.2 DISSIPATION   20 max. watts 
GRID-No.1 DISSIPATION   5 max. watts 

-1.-Typical Operation with Grid No.3 Grounded 
and Grid-No.2 Volts = 500: 

DC Plate Voltage   1500 2000 2500 volts 
DC Grid-No.2 Voltage   500 500 500 volts 
DC Grid-No.1 Voltage   -195 -200 -205 volts 
Peak AF Grid-No.2 Voltage 350 350 350 volts 
Peak RF Grid-No.1 Voltage 265 270 275 volts 
DC Plate Current   150 151 152 ma 
DC Grid-No.2 Current ( Approx.) . 18 17 16 ma 
DC Grid-No.1 Current ( Approx.) . 7 8 8 ma 
Driving Power (Approx.)   2 2 2 watts 
Power Output ( Approx.)   153 220 295 watts 

RF POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy° 
and 

RF POWER AMPLIFIER-- Class C FM Telephony 

Maximum CGS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE   750 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . .   -500 max. volts 
DC PLATE CURRENT   200 max. ma 
PLATE DISSIPATION  125 max. watts 
GRID-No.3 (SUPPRESSOR) DISSIPATION . . .   20 max. watts 
GRID-No.2 DISSIPATION  20 max. watts 
GRID-No.1 DISSIPATION  5 max. watts 

• Continuous Commercial Service. 

o 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 115S of the carrier conditions. 

▪ See next page. -a-Indicates a change. 
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4E27A 

BEAM POWER TUBE 

Typical Operation with Grid No.3 Grounded 
and Grid-No.2 Volts = 500: 

DC Plate Voltage   1000 2000 3000 volts 
DC Grid-No.2 Voltage   500 500 500 volts 
DC Grid-No.1 Voltage   -120 -150 -200 volts 
Peak RF Grid-No.1 Voltage 170 240 270 volts 
DC Plate Current   145 200 167 ma 
DC Grid-No.2 Current ( Approx.) 17 23 12 ma 
CC Grid-No.1 Current ( Approx.) 6 11 7 ma 
Driving Power (Approx.)   1 2.6 1.9 watts 

Power Output ( Approx.)   90 275 375 watts 

Typical Operation with Grid No.3 Grounded 
and Grid-No.2 Volts = 750: 

DC Plate Voltage   1000 2000 3000 volts 
DC Grid-No.2 Voltage   750 750 750 volts 
DC Grid-No.1 Voltage   -170 -200 -250 volts 
Peak RF Grid-No.1 Voltage . 205 257 290 volts 
DC Plate Current   160 200 167 ma 
DC Grid-No.2 Current ( APPeoX.) 21 22 9 ma 
OC Grid-No.1 Current (Approx.) 3 6 3 Ma 

Driving Power ( Approx.)   0.6 1.5 0.9 watts 
Power Output ( Approx.) 115 300 375 watts 

Typical Operation with Grid-No.3 Volts = 60 
and Grid-No.2 Volts = 500: 

DC Plate Voltage  1000 2000 3000 volts 
DC Grid-No.3 Voltage  60 60 60 volts 
DC Gr:d-No.2 Voltage  500 500 500 volts 
DC Grid-No.1 Voltage  -120 -150 -200 volts 
Peak RF Grid-No.1 Voltage . . . 170 222 260 volts 
DC Plate Current  167 200 167 ma 
DC Grid-N0.3 Current ( Approx.). • 6 4 3 ma 
DC Grid-No.2 Current ( Approx.). . 11 11 5 Ma 

DC Grid-No.1 Current ( Approx.). • 6 8 6 ma 
Driving Power ( Approx.)   1 1.8 1.6 watts 
Power Output ( Approx.)   120 300 375 watts 

NOV. 5, 1954 TUBE DIVISION 
RADIO CORPORATION OF A/AFRICA, HARRISON, NEW JERSEY 
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VERAGE CONST NT- CURRENT CHARACTERISTICS 

4=5 VOLTS .11,=PLATE AMPERES 

GRID-Ne 3 VOLTS.° Ic2=GRID-N9-2 AMPERES 

GRID-N-2 2 VOLTS=500 Ici = GRID-N-2 1 AMPERES 
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4X150A 

BEAM POWER TUBE 
FORCED-AIR COOLED 

Useful at frequencies up to 500 Ne 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage§   6.0 t 10% ac or dc volts 
Current at 6.0 volts .   2.6  amp 
Minimum heating time . . 30  sec 
u—Factor, Grid No.2 to Grid No.1, for 
grid—No.2 volts = 300 
ard grid—No.2 ma. - 50   

Direct Interelectroue Capacitances:° 
Grid No.1 to plate   0.02 mgf 
Grid No.1 to cathode, grid No.2, and heater. 16 µµf 
Plate to cathode, grid No.2, and heater. . . 4.2 me 

hanical: 

Mounting Position Any 
ximum Overall Length   2-15/32" 

Max;mum Seated Length  1.912" 
Maximum Diameter   1.635" 
Weight ( Approx.)   5 oz 
Radiator   Integral part of tube 
Socket  Eimac 4X150A Air—System Socket, or equivalent 
Base  Special 8—Pin 

BOTTOM VIEW 
Pin 14— Grid No.2 
Pin 2 — Cathode 
Pin 3 -Heater 
Pin 4 — Cathode 
Pin 5 — Internal 

Connection— 
Do Not Use 

Pin 6 — Cathode 

Air Flow: 
Through Rudiabor--Underanycond'tton, theair flow must be adequate 
to limit thetemperature of the radiator to its specified maxims,. 

value. Theairflow must be applied beforeorsimultaneously with 

electrode voltages and may be removed simultaneously with 

than. Typical values of air flow for various plate dissipations 

are shown in the table below. 

Percentage of Wax.Rated 

Plate Dissipation for 

Each Class of Service 100 80 60 per cent 

Minimum Air flow. . . . 5.6 4.1 2.5 cfm 

Static Pressure . . . . 0.26 0.14 0.05 in. of ,etel 

§ 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. 

é For use at lower frequencies. 
• For use at higher frequencies. 

°: See next page, 
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Pin 7— Heater 
' Pin 8— Cathode 

Base Index Plug— 
Grid No.1 

Radiator— Plate 
Ring Surface 

Terminale— 
Grid No.2 

-n-Indicates a chan e. 
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4X150A 

BEAM POWER TUBE 

To Base--Forced-air cooling of the base end of the tube 

must be provided to limit the temperature of the base 

seals to the specified value. 

Through Etmac 41150A Air System Socket— This fitting 

directs the air over the base seals, past the grid-

No.2 sealand glass envelope, and through the radiator 

to provide effective cooling with minimum air flow. 

When the tube is operated at maximum plate dissipation, 

a minimum air flow of 7.5 cfm is required through the 

socket and radiator. The corresponding pressure 

drop is 0.6 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 and must be adequate 

to limit the radiator and seal temperatures to 150°C. 

Radiator Temperature (Measured on metal 
surface between radiator core and 
glass envelope)   150 max. °C 

Temperature of Base Seals and Envelope Seals  150 max. °C 

AF POWER AMPLIFIER & MODULATOR - Class AD 1f 

Maximum GCS. Ratings, Absolute Values: 

CC PLATE VOLTAGE. . . . . . .   1250 max. volts 
CC GRID-No.2 ( SCREEN-GRID) VOLTAGE  400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   250 max. ma 
PLATE DISSIPATION*  150 max. watts 
GRID-No.2 DISSIPATION*  12 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 Operation: 

Values are for 2 tubes 

DC Plate Voltage  600 800 1000 1250 volts 
DC Grid-No.2 Voltage. . 300 300 300 300 volts 
DC Grid-No.1 (Control-
Grid) Voltage   -44 -47 -47 -48 volts 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage . . 88 94 94 96 volts 

Zero-Signal DC Plate 
Current   160 120 120 115 ma 

Max.-Signal DC Plate 
Current   380 380 380 390 ma 

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

Max.-Signal DC Grid-
No.2 Current  65 65 60 40 ma 

, Subscript 1 Indicates that grid-No.1 current does not flow during any 
part of the input cycle. 

°,..,*. See next page. -... Indicates a change. 
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4X150A 

BEAM POWER TUBE 

Effective Load Resist-
ance ( Plate to 
plate) . . ..... 3550 4625 5850 7200 ohms 

Max.-Signal Driving 
Power ( Approx.). . 0000 watts 

Max.-Signal Power 
Output (Approx.) . 140 195 240 310 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance ( Per tube). . 0.1 max. megohm 

AF POWER AMPLIFIER & MODULATOR - Class AB2# 

Maximum CU. Ratings, Absolute Values: 

DC PLATE VOLTAGE. . . . . . . ..... 1250 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . . 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   250 max. ma 
PLATE DISSIPATION *  150 max. watts 
GRID-No.2 DISSIPATION*. . . ....   12 max. watts 
GRID-No.1 (CONTROL-GRID) DISSIPATION. . 2 max. watts 
PEAK HEATER-CATHODE VOLTAGE! 
Heater negativewith respect tocathade 150 max. volts 
Heater positive with respect tocathade 150 max. volts 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage . . . 600 800 1000 1250 volts 
CC Grid-No.2 Voltage . 300 300 300 300 volts 
DC Grid-No.1 Voltage . -41 -43 -43 -44 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage. . 94 96 98 100 volts 

Zero-Signal DC Plate 
Current  185 160 165 180 ma 

Max.-Signal DC Plate 
Current  485 490 495 475 ma 

Zero-Signal DC Grid-
No.2 Current . . . . 0000 ma 

Max.-Signal DC Grid-
No.2 Current . . . . 80 75 70 65 ma 

Effective Load Resist-
ance ( Plate to 
plate)   2600 3500 4600 5600 ohms 

Max.-Signal Driving 
Power ( Approx.). . . 0.15 0.15 0.15 0.15 watt 

Max.-Signal Power 
Output (Approx.) . . 170 240 315 425 watts 

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. 

See next page. m- indicates a change. 
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4X150A 

BEAM POWER TUBE 

RF POWER AMPLIFIER - Class 8 Television Service 

Synchronizing- level conditions per tube unless otherwise specified 

Maximum CCS. Ratings, Absolute Values: 

54 to 216 Nc 
DC PLATE VOLTAGE . . . . . . . ...  1250 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) .  250 max. ma 
PLATE DISSIPATION  150 max. watts 
GRID-No.2 DISSIPATION  12 max. watts 
GRID-No.1 DISSIPATION  2 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negativewithrespecttocathode. 150 max. volts 
Heater positive with respect tocathode. 150 max. volts 

Typical Operation (With bandwidth of 5 Mc): 

DC Plate Voltage   750 1000 1250 volts 
DC Grid-No.2 Voltage . .   300 300 300 volts 
CC 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.):6 
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 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions Pen tube for use with a It«. modulation factor of 1.0 

Maximum CGS* Ratings, Absolute Values: 

UP to 5oo Nc 

DC PLATE VOLTAGE . . . . . . ....... 1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . . . . 300 max. volts 

4' Averaged over any frame. 

See next page. -. Indicates a change. 

12-56 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. MARRISON,AIEW MUM 

DATA 2 



4X150A 

BEAM POWER TUBE 

DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . . . -250 max. volts 
DC PLATE CURRENT   200 max. ma 
PLATE DISSIPATIOM   100 max. watts 
GRID4o.2 DISSIPATION   12 max. watts 
GRID-No.1 DISSIPATION   2 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode . 150 max. volts 
Heater positive with respect tocathode . 150 max. volts 

Typical Operation at Frequencies up to 165 Mc: 

DC Plate Voltage  400 600 800 1000 volts 
DC Grid-No.2 Voltage 

(Modulated approx. 55%)A. . 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-No.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 watts 
Power Output ( Approx  )   55 80 100 140 watts 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance  25000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy} 
and 

RF POWER AMPLIFIER - Class C FM Telephony 

Maximum CGS Ratings, Absolute Values: 
up to 500 tic 

DC PLATE VOLTAGE. . . . . . .  1250 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  ma 
PLATE DISSIPATION   250 max. 150 max. watts 
GRID-No.2 DISSIPATION   12 max. watts 
GRID-No.1 DISSIPATION   2 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect tocathode. 150 max. volts 
Heater positive with respect tocathode. 150 max. volts 

A The dc grid-No.2 voltage must be modulated approximately 551 in phase 
with the plate modulation in order to obtain 1001 modulation of the 
NK150A. The use of a series grid-Mo.2 resistor or reactor may not give 
satisfactory performance and is therefore not recommended. 

Continuous Commercial Service. 

Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative maybe used if the positive peak of the 
audio-frequency envelope does not exceed 1151 of the carrier conditions. 

See next page. indicates a change. 
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4X150A 

BEAM POWER TUBE 

Typical Operation at Frequencies up to 165 Mc: 

DC Plate Voltage   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   200 200 200 200 ma 
DC Grid-No.2 Current . . .   37 37 31 20 ma 
DC Grid-No.1 Current 

(Approx  )   11 11 10 11 ma 
Driving Power (Approx.). .   1 1 1 1.2 watts 
Power Output (Approx.) . .   85 110 150 195 watts 

Typical Operation at Frequency of 500 Mt with Coaxial Cavity: 

DC Plate Voltage   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   25000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note u.n. Max. 

Heater Current   1,5 2.3 2.9 amp 
Direct lnterelectrode 

Capacitances: 0 
Grid No.1 to plate   - 0.06 of 
Grid No.1 to cathode, 

grid No.2, and heater. 14.2 17.2 qof 
Plate to cathode, grid 

No.2, and heater   - 3.8 4.8 puf 
Grid-No.1 Voltage  1,2,5,6 -30 -46 volts 
Grid-No.2 Current  1,2,5,6 -7 +3 ma 
Mu-Factor, Grid No.2 to 

Grid No  1   1.3,5,6 4 6 
Power Output   4,5,6 100 - watts 

O With cylindrical shield having inside diameter of 1-13/16' completely 
surrounding radiator, and insulated from the top and sides of it by 
a 1/16' thickness of insulating material; 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 fromi . Both shieldsareconnected 
to ground. 

4. Notes 1 to 6: See next page. Indicates a change. 
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4X150A 

BEAM POWER TUBE 

Note 1: With 6,0 volts on heater. 

Note 2: With dc plate voltage of 
volts, grid-No.1 voltage 

Note 3: With dc grid-No.2 voltage 
of 50 ma. 

Note u: With neater voltage of 
1000 volts, dc grid-No.2 
of - 90 volts, dc grid-No.1 
signal voltage adjusted 
and a frequency of 475 Mc. 

Note 5: With Forced-Air Cooling 

Note 6: Neater voltage must be 
application of other voltages. 

à The driver stage is required 
losses. The driver stage should 
power above the indicated values 
voltage, in components, in initial 
characteristics during life. 

MAXIMUM RATINGS 

1000 volts, dc grid-No.2 voltage of 300 
adjusted to g ive plate current of 150 ma. 

of 300 volts, and grid-No.2 current 

5.5 volts and with dc plate voltage of 
voltage of 250 volts, dcgrid-No.1 bias 

current of 20 ma. max imum, grid-No.1 
to produce dc plate current of 250 ma., 

as specified under GENERAL DATA. 

applied for at least 30 seconds before 

tc supply tube losses and rf circuit 
be designed to provide an excess of 
to take care of variations in 1 ine 
tube characteristics, and in tube 

vs OPERATING FREQUENCY 

FREQUENCY 500 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
MAXIMUM RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class C Telegraphy 

OF 

100 % 

TYPICAL 

140 

nI20 
rc 
ui 
o.100 
> 

-.1 00 %........ 

la 60 

e; 
, 40 

e 

0 

CHARACTERISTICS 

Indicates a change. 
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1.625 .010"DIA. 

ejtei 
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4X150A 

BEAM POWER TUBE 

i516"MAX. 

.t  750-" 

'±-.040" 
I, 

MAX. 

;180" 
4.030" „ 

3/1 " MIN. 

14"MA x.4 

.360 MIN. 

.031   

.260"t.005-DIA". 30" 

.534" .3033.005 * % 
t.020" 

.050"4-.003"-.005" DIA. 

8 PINS* 

1.425" 

4.008" 
DIA. 

.687" 

DIA' 

RADIATOR 
PLATE 

TERMINAL 

1 13 2"MAX. DIA. 

GRID-442 2 TERMINAL 

MAKE NO CON-
NECTION TO 

+ THIS SURFACE 

456" MAX. 

GRID-N-9 1 TERMINAL 

.043" R;.• 

45°* 

45 

92CM-7153R3 

GRI D- No. I PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE 

SERI ES OF GAUGES SHOWN IN SKETCHES G AND G2 . IN THE 

FOLLOWI NG INSTRUCTIONS FOR THE USE OF THESE GAUGES, "GO" 

INDICATES THAT THE ENTIRE GR I D- No. 1 PLUG KEY WI LL ENTER 

THE GAUGE; AND " NO-GO" INDICATES THAT THE GRID-No. 1 PLUG 

KEY WI LL NOT ENTER THE GAUGE MORE THAN I/ 16". INSTRUC-

TIONS FOR THE USE OF THE GAUGES FOLLOW: 

see next page. 
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4X150A 

BEAM POWER TUBE 

• GAUGES G1-I, G1-2, G1-3, AND G1-4: 
USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL ORDER 

UNTIL ONE IS FOUND THAT WILL ACCEPT THE ENTIRE GRID-No. 
I PLUG. USING THE FIRST GAUGE THUS FOUND, IT WILL NOT 
BE POSSIBLE TO INSERT THE GRID-No.1 PLUG IN SLOT B. 

• 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" 
i.0003" 

17-

.oe6o" 
t.0003" 

92C5-8634 

7 

Gauge Dimension 
A 

GI-1 

G1-2 

G1-3 

G1-4 

.2575" 

.2600" 

.2625" 

.2650" 

.0000" 

.0005" 

±.0000" 
.0005" 

+ . 0000" 
.0005" 

+ . 0000" 
- . 0005" 

GAUGE SKETCH 62 

--t-

92CS - 8635 
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4X150A 

BEAM POWER TUBE 

Gauge 
Dimension 

62-1 

G2-2 

G2-3 

+ 0000" 
.2550. . ... 0005" 

” + . 0000" 
.2980 - . 0005" 

+ . 0000" 
.3080" 

0005" 

.125" 

none 

none 

GAUGE SKETCH 63 

TOLERANCES ARE NOT CUMULATIVE 

.3435"i.0005" R. 

.1675" 
5.005" 

92CS-7975 
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AVERAGE PLATE CHARACTER ISTI C3 
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AVERAGE CONSTANT -CURRENT CHARACTERISTICS 
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4X150A 

BEAM POWER TUBE 

TYPICAL CHARACTERISTICS 
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4X150 D 

BEAM POWER TUBE 
FORCED—AIR COOLED 

Useful at frequencies up to 500 Mc 

The 4X25oD is the same as the 4,1250A except for the following 
stems: 

Heater, for Unipotential Cathode: 
Vol tae   26.5 ± 10% . . . . ac or dc volts 
Current at 26.5 volts.   0.58 amp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Yin. :Max. 

Heate:- Current   1 0.50 0.62 amp 

Note i: With 26.5 volts on neater. 

§ 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. 

w. Indicates a change. 
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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   amp 

Transconductance,for plate vc0.ts = 
500, grid-No.2 volts = 250, 
and plate ma. = 125   4000 µmhos 

Mu-Factor, Grid No.2 to Grid No.1 .   5 
Direct Interelectrode Capacitances: 0 
Grid No.1 to plate  0.12 max. µµf 
Grid No.1 to filament 

and grid No.2   8 PPf 
Plate to filament and 
grid No.2   2.1 mod 

Mechanical: 

Operating Position  Vertical, base 
Maximum Overall Length 
Seated Length   
Maximum Diameter  
Weight ( Approx  )  
Cap   
Heat-Radiating Plate Connector  
Socket 
Base  

Pin 1- Filament 

Pin 2- Grid No.2 

Pin 4- Grid Nc.1 

down or up 
  4-3/8" 

3-11/16" ± 3/16" 
2-3/8" 
3 oz 

Skirted Smell (JETEC No.C1-22) 
. . Eimac HR-6, or equivalent 

Johnson No.122-101, or equivalent 
Special-Button Septar 5 Pin 

BOTTOM VIEW 

Bulb and Seal Temperatures: 
Continuous Service  
Adequate ventilation around the tube 

to prevent the temperature of the bu 

exceeding the specified maximum value. 

see next page. 

Pin 6- Grid No.2 

Pin 7- Filament 

Cap- Plate 

225 max. qC 
must be provided 

lb and seals from 

"-indicates a change. 
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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,* 

Maximum GCS. 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) 
Voltage•   -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 AB2t 

Maximum CGS' Ratings, Absolute Values: 

DC PLATE 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 DC PLATE CURRENT**  
MAX.-SIGNAL DC GRID-No.2 INPUT** 
PLATE DISSIPATION**   

Typical Operation: 

150 max. me 
10 max. watts 
65 max. watts 

Values are for 2 tubes 

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

Peak AF Grid-No.1-to-
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 

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

(Approx.)   90 170 250 270 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrer conditions ber tube for use 
unthamaximum modulation factorof 

Maximum Me Ratings, Absolute Values: 

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

2500 max. volts 
400 max. volts 

-500 max. volts 
120 max. ma 

5 max. watts 
10 max. watts 
45 max. watts 

Typical 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  215 220 220 225 215 volts 
DC Plate Current  120 120 120 120 110 ma 
DC Grid-No.2 Current. .   40 40 40 40 25 ma 
o • .. • • t •• § oo • . . , See next page. 
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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 We 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.1 Voltage  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 I 
Single-Sideband Suppressed-Carrier Service 

Maximum CCS. Ratings, Absolute Values: 

up to 5o Mc 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   600 max. volts 
MAX.-SIGNAL DC 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 4.80 450 405 360 volts 
DCGrid-No.1 ( Control-

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

**, n. t 4A . '5 , °°, e, #: See next page. —. Indicates a change. 
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4-65A 

BEAM POWER TUBE 

Effective RF Lead 
Resistance. . . . . 3240 7500 12600 19000 24900 ohms 

"Single-Tone Modulation": 4 
Max.-Signal Peak RF 

Grid-No.1 Voltage 110 105 100 90 85 volts 
Max.-Signal DC Plate 

Current   100 90 80 70 65 ma 
Max.-Signal DCGrid-

No.2 Currert. . . 17 13 11 8.5 6.5 MS 

Max.-Signal DCGrid-
No.1 Current. . . 0 0 0 0 0 ma 

Max.-Signal Power 
Output  „ 40 75 100 115 130 watts 

"Two-Tone Modulation":" 
Average DC Plate 
Current   80 70 60 50 45 ma 

Average DC Grid-
No.2 Current. . . 6 4 3 2.5 1.5 me 

o without external shield. 

* subscript 1 indicates that grid-00.1 current does not flow during any 
part of the input cycle. 

e continuous Commercial Service. 

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

m Obtained from a source having good regulation. 

f Adjusted to give indicated value of zero-signal plate current. 

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

Adjusted to emnoulcueesguzer o-s ignaleesle=ent. The 

. The driver stage should be capable of supplying the No.1 grids of the 
class AO, stage with the specified driving power at low distortion. 
The effeCtive resistance per grid-No.I circuit of the class AB, stage 
should be held at a low value. 

00 Modulation voltage for grid lic.2 is obtained by supplying the de 
grid-tio.2 voltage from the modulated plate supply through a series 
dropping resistor or an af reactor, or from a separate winding on the 
modulation transformer. 

e The useof bias obtained partially frcmiagrid resistor is recommended. 
0 

4 Single-Tone* operation refers to that class of amplifier service in 
whichthegrid-No.I 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. 

44 .Two-Tone. operation refers to the simultaneous amplification of the 
twoequal-amplitude, radio-frequency signals resulting from modulation 
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 .( Max.- Signal) Peak RF Grid-No.1 
Voltage' as specified under ' Single-Tone. modulation. 

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 1150 of the carrier 
conditions. When the 4-65A is used in the final amplifier or a pre-
ceeding stage of a transmitter designed for break-in operation 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 No.2, a fixed bias of at least 
-40 volts should be used. 

7-58 ELECTRON TUBE DIVISION 
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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 

% 

% 

" 
, 2 1 13 DIA. MAX. SKIRTED 

SMALL CAP 
JETEC N2CI-22 

SPECIAL-

3L " 
16 

tl" 16 
4 

MAX. 

" 
i 

BUTTON SEPTAR 
5-PIN BASE 

3 " 2i, MAX 
DIA. 92C S- 7156RI 

7-58 ELECTRON TUBE DIVISION 
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TYPICAL CHARACTERISTICS 
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4-65A 

TYPICAL CONSTANT - CURRENT • f•t.i 
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4-250A/5D22 

Beam Power Tube 
FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage (AC or DC)  5.0 t 5% volts 
current at filament volts = 5.0   14.5 amp 

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

Mu-Factor, Grid No.2 to Grid No.1   5.1 
Direct Interelectrode Capacitances:* 
Grid No.1 to plate 0  12 max. 
Grid No.1 to filament, grid No.2, 

and base shell   13.0 w.,f 
Plate to filament, grid No.2, 

and base shell   4.6 /202f 

Mechanical: 

Operating Position  Vertical, base down or up 
Maximum Overall Length  6-3/8" 
Seated Length   5-3/8" t 1/4" 
Maximum Diameter  3-9/16" 
Weight ( Approx  )  8 oz 
Cap  Skirted Small (JEDEC No.C1-22) 
Baseb   Special Metal-Shell Giant 5-Pin 

Basing Designation for BOTTOM VIEW  56K 

Pin 1- Filament 
Pin 2- Grid No.2 
Pin 3 - Grid No.1 

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 small fan or centrifugal 

blower should be applied simultaneously with filament 

power. In continuous service at frequencies below 30 

Mc, 2 cfm at a static pressure of 0.1 inch of water are 

required through the base; at frequencies above 30 Mc, 

5 cfm at a static pressure of 0.2 inch of water are re-

quired. In intermittent service, regardless of the 
operating frequency, an air flow of 5 cfm through the 

base must be maintained. 

Indicates a change. 
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_4-250A/5D22 

To bulb and plate seal: 
Continuous Service: At frequencies below 30 Mc, rela-

tively slow movement of air past the bulb is sufficient 

to prevent exceeding the specified plate-seal temperature 

of 170° C. At frequencies above 30 Mc, special attention 

should be given to adequate cooling of bulb and plate 
seal. A small stream of air directed toward the upper 
part of the bulb will generally provide sufficient cooling. 

Plate-Seal Temperature ( Measured on top of plate cap): 
Continuous service  170 max. oc 

Components: 

Socket. . . E.F. Johnson Co. Socket No.122-275, or equivalent 
Heat-Radiating Plate Connector. . . Eimac HR-6, or equivalent 

AF POWER AMPLIFIER & MODULATOR -- Class Mile 

Maximum CCS d Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  4000 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'   350 max. ma 
GRID-No.2 INPUT°  35 max. watts 
GRID-Né.1 INPUT'  10 max. watts 
PLATE DISSIPATION'  250 max. watts 

AF POWER AMPLIFIER & MODULATOR -- Class AB2f 

Maximum CCSd Ratings, Absolute-Maxtmum Values: 

DC PLATE VOLTAGE  4000 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'   350 max. ma 
GRID-No.2 INPUT'  35 max. watts 
GRID-No.1 INPUT'  10 max. watts 
PLATE DISSIPATION°  250 max. watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amaxtntum modulation factor ofi 

Maximum CCSd Ratings, Abso/ute-Maximum Values: 

UP to 75 NC 

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-N0.2 INPUT   35 max. watts 
GRID-No.1 INPUT   10 max. watts 
PLATE DISSIPATION   165 max. watts 

-.Indicates a change. 
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4-250A/5D22 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyg 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSd Ratings, Absolute Maximum Values: 

up to 75 tic 

DC PLATE VOLTAGE  4000 max. volts 
DC GRID-N0.2 VOLTAGE  600 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. volts 
DC PLATE CURRENT  350 max. ma 
GRID-No.2 INPUT   35 max. watts 
GRID-1.10.1 INPUT   10 max. watts 
PLATE DISSIPATION   250 max. watts 

8 Without external shield. 
metal base shell should be grounded by means of suitable spring fingers. 

C Subscript 1 indicates that grid-No.1 current does not flow during any 
Pact of input cycle. 

d Continuous Commercial Service. 

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

Submcript 2 indicates that grid-No.1 current flows during some partof 
input cycle. 

0 Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative nay be used If the positive peak of the 
audio- frequency envelope does not exceed 115 per cent of the carrier 
Conditions. 

...indicates a change. 
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4-250A/5D22 

CAP 
JEDEC No. C I-22 

39/16' 
MAX. DIA. 

SPECIAL 
METAL- SHELL 
GIANT 5-PIN 

BASE 

60° 

360 ,, r-.  

00 30" 

5 3/8" 6 34C 

± /„e MAX. 

I/4" 

[MAX. 

-F 3/4" 

44" DIA. 

5 PINS 

.188"±.00I "DIA. 

92CS -7075R2 

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



4-250A/5D22 
BEAM POWER TUBE 

FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  5.0   ac or dc volts 
Current  14.5 

Transconductance, for plate volts = 2500, 

grid-No.2 volts = 500, and platema= 100 . . 4000 µmhos 
Mu-Factor, Grid No.2 to Grid No.1 for 

plate volts = 0, grid-No.2 volts = 500, 
and grid-No.2 ma - 70 5  1 

Direct lnterelectrode Capacitances:° 
Grid No.1 to plate   0.14 max. µµf 
Grid No.1 to filament, grid No.2, and 

base shell 12  7 µµf 
Plate to filament, grid No.2, and 
base shell 4  5 

Mechanical: 

Mounting Position  
Maximum Overall Length 
Seated Length  
Maximum Diameter   
Weight ( Approx.)   
Cap  
Base'  

Basing Designation for BOTTOM VIEW  5BK 

Pin 1- Filament 

Pin 2- Grid No.2 

Pin 3- Grid No.3 

amp 

Vertical, base, down or up 
  6-3/8" 

5-3/8" t 1/4" 
3-9/16" 

8 oz 
Skirted Small 

Special Metal-Shell Giant 5-Pin 

Pin 4- Grid No.2 

Pin 5- Filament 

Cap- Plate 

Forced-Air Cooling: 
Upward through base toward bulb: 
eate-cooling air flow from a small fan or centrifugal 
blower should be applied simultaneously with filament 
power. In continous service at frequencies below 30 
Mc, 2 cfm at a static pressure of 0.1 Inch of water 
are required through the base; at frequencies above 30 
Mc, 5 cfm at a static pressure of 0.2 inch of water 
are required. In intermittent service, regardless of 
the operating frequency, an air flow of 5 cfm through 

the base must be maintained. 
To bulb and plate seal: 

Continovs Service: At frequencies below 30 Mc, rela-

tively slow movement of air past the bulb is suffi-

o Without external shield. 
▪ Metal base shell should be grounded by means of suitable spring fingers. 

Indicates a change. 
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4-250A/5D22 

BEAM POWER TUBE 

cient to prevent exceeding the specified plate-seal 

temperature of 170°C. At frequencies above 30Mc, spe-

cial attention should oc given to adequate cooling of 

bulb and plate seal. A small stream of air directed 

toward the upper part of the bulb will generally pro-

vide sufficient cooling. 

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

or greater duration): In this service, a plate-seal 

temperature as high as 220°C is permissible. At fre-

quencies below 30 Mc and for ambient temperatures be-

lcw 30°C, forced-air cooling of the bulb and plate 
seal is not usually required, provided a heat- radi-
ating plate connector is used, and free circulation 

of air is provided. At frequencies above 30 Mc, spe-
r.ial attention should be given to adequate cooling to 

prevent exceeding the specified plate-seal tempera-

ture. 
Flite-sIeal Temperature ( Measured on top of plate clp): 
Continuous service  170 max. 
Intermittent service ( As defined above) .   220 max. 

Base-Seal Temperature   200 max. 

Components: 

Socket. . . E.F. Johnson Co. Socket No.122-275, oreauivalent 
Heat-Radiating Plate Connector. . . Fimac HR-6, or equivalent 

AF POWER AMPLIFIER & MODULATOR -- Class AB I# 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE. . . . . . .  4000 max. 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  600 max. 
MAX.-SIGNAL DC PLATE CURRENT*   350 max. 
PLATE DISSIPATION 250 max. 
GRID-No.2 INPUT:  35 max. 
GRID-No.1 INPUT   10 max. 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage  1500 2000 2500 3000 
DC Grid-No.2 Voltage .   600 600 600 600 
DC Grid-No.1 (Control-

Grid) Voltage"   -95 -104 -110 -116 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage . . 128 176 180 186 

Zero-Signal DC 
Plate Current   120 110 120 120 

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

e Total effective grid-No.1-circult resistance should not exceed 0.25 
megehm. 

See next page. -.Indicates a change. 
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4-250,V5D22 o -9 

BEAM POWER TUBE 

Max.-Signal DC 
Plate Current  400 405 430 417 ma 

111 

Zero-Signal DC 
Grid-No.2 Current  -0.4 -0.3 -0.3 -0.2 ma 

Max.-Signal DC 
Grid-No.2 Current  23 22 13 10.5 ma 
ffective Load Resistance 
(Plate to plate)   6250 9170 11400 15000 ohms 

Ill ii 

Max.-Signal DriviPg Power. 0000eatts 
Total Harmonic Distortion. 4 2.5 2 2.5 % 
ex.-Signal Power Output 
(Approx  )   310 460 625 750 watts 

AF POWER AMPLIFIER & MODULATOR Class AB2* 

(Maximum CCS. Ratings, Absolute Values: 

DC FLITE VOL7AGE   4000 max. volts 
r:C GRID-Nn.2 ( SCREEN-GRID) VOLTAGE 600 max. volts 
eAx.-SIGNAL DC PLATE CURRENT*  350 max. Ta 

'RID-No.2 INPUT'   35 max. watts 
GRID-N1.1 INPUT*   10 max. watts 
PLATE DISSIPATION *   250 max. watts 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage   150G 2000 2500 3000 volts 
DC Grid-No.2 Voltage*.   300 300 300 300 volts 
DC Grid-No.1 ( Control-

Grid) Voltage"  -48 -48 -51 -53 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage  192 198 200 198 volts 
era-Signal DC 
Plate Current  100 120 120 125 ma 

Max.-Signal DC 
Plate Current  485 510 500 473 ma 

Zero-Signal DC Grid-No.2 
Current  0000 ma 

Max.-Signal DC Grid-No.2 
Current  34 26 23 33 ma 1111 Effective Load Resistance 
(Plate to plate)   5400 8000 10900 16000 ohms 

Max.-Signal Peak Driving 
Power ( Approx.)e . . . . . 4.7 5.5 4.8 4.6 watts 

Max.-Signal Average Driving 
Power ( Approx.)"   2.1 2.3 2.2 1.9 watts 

Total Harmonic Distortion.   3 4 4 4.5 % 
ax.-Signal Power Output 
(Approx  )   428 650 840 1040 watts 

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

• obtained from a source having good regulation. 

e .e .* ." .ie : See next page. 
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4-250A/5D22 

BEAM POWER TUBE 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use with a wax. modutation factor of 1.0 

Maximum CCU. Ratings, Absolute Values: 

DC PLATE VOLTAGE. . . . . . .  3200 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  600 max. volt 
DC GRID-No.1 ( CONTROL- 

GRID) 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   165 max. watts 

Typical Operation at Frequencies up to 110 Mc: 

DC Plate Voltage  2500 3000 volts 
DC Grid-No.2 Voltaget   400 400 volts 
DC Grid-No.1 Voltagett  -200 -310 volts 

-.- Peak AF Grid-No.2 Voltage 
(For 100% modulation)   350 350 volts 

Peak RF Grid-No.1 Voltage 
(Approx.)  255 365 ma 

DC Plate Current  200 225 volts 
DC Grid-No.2 Current  30 30 ma 
DC Grid-No.1 Current ( Approx.).   9 9 ma 
Driving Power ( Approx.)   2.2 3.2 watts 
Power Output ( Approx  )   375 510 watts 

 • 

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

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CGS* Ratings, Absolute Values: 

DC PLATE VOLTAGE. . . . . . .  4000 max. volt", 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  600 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE -500 max. volts 
DC PLATE CURRENT  350 max. ma 
GRID-No.2 INPUT   35 max. watts 

-.- GRID-NO.1 INPUT   10 max. watts 
PLATE DISSIPATION   250 max. wattle , 

e Continuous Commercial Service. gir 

ee Adjusted to give indicated value of plate current. 

* subscript 2 indicates that grid—No.1 current flows during some part of 
input cycle. 

** Obtained from fixed supply having dc resistance not exceeding 250 ohms. 
% Driver stage should becapable of supplying the specified driving power 

at low distortion to the No.1 grids of the class A82 stage. The ef— 
fective resistance per grid—No.1 circuit of the class Ail ystage should. 
be held at a low value. 

CI key—down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative maybe used lithe positive peak of the 
audio—frequency envelope does not exceed 1155 of the carrier conditions. 

,ti: See next page. —.Indicates a change. 
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4-250A/5D22 

BEAM POWER TUBE 

q"ypical Operation at Frequencies up to 110 Mc: 

DC Plate Voltage  2500 5000 4000 volts 
DC Grid-No.2 Voltage  500 500 500 volts 
DC Grid-No.1 Voltage  -150 -180 -225 volts 
Peak RF Grid-No.1 Voltage 

(Approx.)   220 265 303 volts 
1!Î Plate Current  300 345 312 

Grid- o.2 Current  60 60 45 ma ma 
DC Grid-No.1 Current ( Approx.) 9 10 9 ma 
Driving Power ( Approx.) . . . 1.7 2.6 2.5 watts 
Power Output ( Approx  )   575 800 1000 watts 

t "tredoerrei=eMbi=e/eirrilrits=ggrieláne2=eT 0 supply, 
high—level modulated service, tre use of partial grid—No. 1—resistor 

bias is recommended. Bypass capacitors across the grid—No.1 resistor 
should have a reactance at the highest modulation frequency equal to at 
least twice the grid—No.1—resistor value. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 110 150 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE. 
OF MAXIMUM RATED PLATE VOLTAGE: 

Class C Plate-Modulated 
Telephony 

Class C Telegraphy 
100 
100 

75 
75 

% 
% 

, 

, 

—Indicates a change. 
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4-250A/M22 

BEAM POWER TUBE 

SKIRTED 
SMALL 
CAP 

SPECIAL 
METAL-SHELL 
GIANT 5-PIN 

BASE 

600 
• 

2 3/4 "DIA. 

• 30" 

92CS - 7075RI 

.360" 

5 3/8" 6 3/8" 

/4" MAX. 

i4 " 
[MAX. 

314" 

-0/4"mA. 

5 PINS 
.188"±.003"DIA. 
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4-250A/5D22 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

7771-7-77 
- Er= 5 VOLTS 

GRID - N° 2 VOLTS = 500 
PLATE AMPERES =Ib 
GRID - NE 2 AMPERES=Ic., t 

GRID- NE I A MPERES=IG7 
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4X500A  

Beam Power Tube 
FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Fi"amert, Thoriated Tungsten: 
Voltage ( AC or DC)  5.0 volts 
Current 12  2 to 13.7 amp 

TranEconductance, for plate volts 
= 2500, grid-No.2 volts = 500, 
anc plate ma. - 200   5200 mmhos 

Mu-Factor, Grid No.2 to Grid No.1   4.5 to 6.5 
Direct Interelectrode Capacitances: 

Grid No.1 to plate  0.1 max. me 
Grid No.1 to filament and 

grid No.2 10  5 to 14.4 MtLf 
Plate to filament and grid Wo.2 . 4.9 to 6.9 me 

Mechanical: 

Operating Position  Vertical, radiator up or down 
Overall Length  4-1/2" ± 1/4" 
Maximum Diameter  2-5/8" 
Weight ( Approx  )   1.7 lbs 
Radiator  Integral part of tube 
Terminal Diagram ( See Dimensional Out/ne(: 

BOTTOM VIEW 

RADIATOR 

Pin 1- Filament 
Pin 2- Grid No.2 
Pin 3- Filanent 

CENTER 
PIN- Grid No.1 

Thermal: 

Forced-Air Cooling: 
Through base toward bulb  20 min. cfm 

The specified air flow at a pressure dropof 2.25 inches of 

water should be passed through the radiator using the rec-

ommended socket and should be started before the applica-

tion of filament voltage. 
Radia:or-Core Temperature   150 max. oc 
Glass-Metal Seals Temperature   150 max. oc 

Components: 

Socket Eimac SK900, or equivalent-. 

CENTER PIN 

RING- Grid No.2 
RADIATOR- Plate 

«11.• 

«11.• 

Indicates a change. 
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_4X500A 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphya 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSb Ratings, Absolute-Marlinum Values: 

UP to z2olic 
DC PLATE VOLTAGE  4000 max. volts 
CC GRID-No.2 VOLTAGE  500 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. volts 
DC PLATE CURRENT  350 max. ma 
GRID-No.2 INPUT   30 max. watts 
GRID-No.1 INPUT   10 max. watts 
PLATE DISSIPATION   500 max. watts 

RF POWER AMPLIFIER -- Class 6 Television Service 

SynchronizIng-level conditions per 
tube unless otherwise specified 

Maximum MP Ratings, Absolute- Maximum Values: 

UP fo 220 Mc 
DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  500 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. volts 
DC PLATE CURRENT  350 max. ma 
GRID-No.2 INPUT   30 max. watts 
GRID-No.1 INPUT   10 max. watts 
PLATE DISSIPATION   500 max. watts 

a ley-done 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. 

Continuous Commercial Service. 

Indicates a change. 
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4X500A 

.566" 
1.007"  
DIA. 

I" /2 
MIN!' 

CENTER 
PIN 

1.50" 
±.0I" 
DIA. 

2.000"i.020"DIA. 

RADIATOR 

4 /2 

RING 

*STRAIGHT SIDE 
AVAILABLE FOR 
CONTACT 

45"± I" 

4e± 

4 PINS 
.313" ± .005" DIA. 

92C3-7028R1 
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4X500A 
POWER TETRODE 

FORCED—AIR COOLED 

GENERAL DATA  

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  5.0   ac or dc volts 
Current  13.5 

Transconductance, for 
plate current of 200 ma. • • 5200   pmhos 

Mu-Factor, Grid No.2 to 
Grid No.1 . 6.2 

Direct Interelectrode Capacitances: 
Grid No.1 to Plate  0 05 

amp 

gmf 
Input  12.8   mgf 
Output   5.6   mgf 

Mechanical: 

Terminal Connections: 

Pin 1- Filament 
Pin 2- Grid No.2 
Pin 3-Filament 
P - Plate Radiator 

Terminal 

Mounting Position 
Overall Length   
Maximum Diameter 
Radiator   Integral part of tube 
Forced-Air Cooling: 
Of Radiator  22 min. cfm 

The specified air flow at a pressure drop of i.e inches of water 
should be passed through the radiator and should be started before 
the application of filament voltage. 

Of Glass at Filament End of Tube . . . . 1000 min. fpm 
The glass at the filament end of the tube must be cooled by passing 
air at the specified velocity across the filament end of tube. This 
air can be provided by a small tan or blower and should be supplied 
before applying the filament voltage. 

G1 - Grid No.1 (Center 
- Terminal onFila-

ment End of Tube) 

G2 - Grid No.2 ( Ring) 

Vertical, radiator up or down 
4-1/2" t 1/4" 

2-5/8" 

RF POWER AMPLIFIER & OSCILLATOR - 

Class C Telegraphy or FM Telephony 

Key-down conditions per tube without amplitude modulation 

Maximum Ratings, Absolute Values: 
For operating frequencies up to 120 Mc. 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  500 max. volts 
DC GR.D-No.1 ( CONTROL-GRID) VOLTAGE. . . -500 max. volts 
DC PLATE CURRENT   350 max. ma 
PLATE DISSIPATION  500 max. watts 
GRID-No.2 DISSIPATION  30 max. watts 
GRID-No.1 DISSIPATION  10 max. watts 

SEPT. 30, 1948 DATA TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



4X500A 
POWER TETRODE 

Typical Operation in Push-Pull Amplifier at 110 Mc: 

Values are for 2 tubes 

DC Plate Voltage   2500 3000 
DC Grid-No.2 Voltage   500 400 
DC Grid-No.1 Voltage   -250 -200 
DC Plate Current   690 600 
DC Grid-No.2 Current   100 95 
DC Grid-No.1 Current   40 45 
Driving Power ( Approx  )   20 18 
Power Output ( Approx.)   1300 1320 

Typical Operation in Push-Pull Amplifier at 110 Mc: 

Values are for e tubes 

DC Plate Voltage   4000 
DC Grid-1,10.2 Voltage   500 
DC Grid-No.1 Voltage   -250 
DC Plate Current   1250 
DC Grid-No.2 Current   160 
DC Grid-No.1 Current   70 
Driving Power ( Approx  )   50 
Power Output ( Approx.)   3900 

volts 
volts 
volts 

ma 
ma 
ma 

watts 
watts 

volts 
volts 
volts 

ma 
ma 
ma 

watts 
watts 

Data on operating frequencies for the 4X500A are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 
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4X500A 
POWER TETRODE 
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4X500A 

AVERAGE CONSTANT - CURRENT CHARACTERISTIC. 
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7C24 

POWER TRIODE 

(continued from preceding page) 

Driving Power ( APorox.)##   130 . . watts 
Power Output ( Aoprox.)   2.6 . . kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded-Filament Circuit 
with the following exceptions: 

Driving Power ( Aporox  )   525 .. watts 
Power Output ( Approx.)   2.6 .. . kw 

RF POWER AMPLIFIER&OSCILLATOR - Class C Telegraphy 

I ,ortdittons per tube without amPlittide madmiation ° 

Maximum CCS*Ratings, Absolute Values: 

DC PLATE VOLTAGE   5000 max. volts 
DC,GRID VOLTAGE  -1000 max. volts 
DC PLATE CURRENT   1.4 max. amp. 
DC GRID CURRENT  0.3 max. amp. 
PLATE INPUT  5 max. kw 
PLATE DISSIPATION  2 max. kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage   4000 5000 . volts 
DC Grid Voltage: 

from a fixed supply of . . -350 -400 • . volts 
from a grid resistor of. . 1250 1450 . . ohms 
from a cathode resistor of 230 310 • • ohms 

Peak RF Grid Voltage . . .   650 650 • • volts 
DC Plate Current   1.25 1.0 • • amp. 
DC Grid Current ( Approx.)## 0.275 0.gÓ • amp. 
Driving Power ( Approx.). . 16O•  watts 
Power Output ( Approx.) . . . 3.8 4.0 • kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded-Filament Circuit 
with the following exceptions: 

Driving Power ( Approx.). . . 820 710 . . watts 
Power Output   4.45 4.55 . . kw 

RF POWER AMPLIFIER - Class C FM Telephony 

Maximum CCS* Ratings, Absolute Values: 

DC PLATE VOLTAGE   5000 max. volts 
DC GRID VOLTS  -1000 max. volts 
DC PLATE CURRENT   1.4 max. amp.. 
DC GRID CURRENT  0.3 max. amp. 
PLATE INPUT  5.0 max. kw' 
PLATE DISSIPATION   2.0 max. kw 

p, 41, 0, a, am , 00 : 
See next page. 
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7C24 

POWER TRIODE 

Typical Operation in Grounded-Grid Circuit: 

DC Plate Voltage   4000 
DC Grid Voltage: 
from a fixed sueilly of • • -350 
from a grid resistor of. . 1250 
from a cathode resistor. . 230 

Peak RF Grid Voltage . . .   650 
DC Plate Current   1.25 
DC Grid Current ( Approx.)## 0.275 
Driving Power ( Approx.). . . 820 
Power Output ( Approx.) . . . 4.45 

• CCSwContinuous Commercial Service. 

di Subject to wide variations depending on the impedance of the load 
circuit. High— impedance circuits requore more grid current and driv— 
ing power to attain the desired output. Low— impedance circuits need 
less grid current and driving power, but plate—circuit efficiency is 
sacrificed. The driving stage should have a tank circuit of good 
regulation and should be capable of supplying considerably more than 
the required driving power. 

Modulation essentially negative may be used if the positive peak of 
the envelope does not exceed 1155 of the carrier condltions. 

• Obtained by grid resistor of value shown or by partial self—bias methods 

" obtained from a fixed or well—regulated supply. 

00 At crest of af cycle with modulation factor of 1.0. 

o 

5000 volts 

-400 . . volts 
1450 . . ohms 
310 . . ohms 
650 . . volts 
1.0 . . amp. 

0.275 . . amp. 
710 . . watts 
4.45 . ▪ kw 

km, when the 7C24 is used in the final amplifier or a preceding stage 
of a transmitter designed for break—in operation and oscillator key— 
ing, a small amount of fixed bias must be used to maintain the plate 
current at a safe value. With a plate voltage of 5000 volts, a fixed 
bias of at least —190 volts should be used. 

Data on operating frequencies for the 7C24 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 
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7C24 
POWER TRIODE 

GROUNDED-GRID TYPE 

GENERAL DATA 

Electrical: 
Filament, Thoriated Tungsten: 
Voltage  12.6 
Current  29 

ac or dc volts 
amp. 

Starting Current: Filament current must never exceed, 
even momentarily, 50 amperes. 

Resistance ( Cold). . . 0.052 
Amplification Factor . . 29 
Direct Interelectrode Capacitances ( Approx.): 
Grid to Plate  18,5 Pef 
Grid to Filament . . 19 mµf 
Plate to Filament. . 0.50   - me 

Mechanical: 
Tenmrnal Connections: 

F - Filament 
FM- Fi lament 

Mid-Tap 

ohm 

G- Grid Terminal 
(Flange) 

P-PlateTerminal 
(Radiator) 

Mounting Position. . . Vertical Only . . . Filament end uc 
Maximum Length ( Rigid, excluding flexible ribbon leads) 7-1/8" 
Diameter   4-5/8» ± 1/16" 
Radiator   Integral Part of Tube 
Air Flow: 

Upward through Radiator . . . . . . . 275 min. cfm 
The specified air flow ate pressure of 1.6 inches of water should be 
delivered by a blower vertically upward through the radiator before 
and during the application of any voltages. 

To Filament Seals. . . . . . . . . . . . 10 cfm 
The specified air flow must be directed into the filament header be-
fore andduring the application of any voltages in order to limit the' 
temperature of the filament ad grid seals to the maximum value. 

Incoming Air Temperature ( to Radiator) . . 45 max. oc 
Radiator Temperature (measured at core at upper 

end, away from incoming air)   180 max. Oc 

Bulb Temperature at hottest point  150 max. oc 

AF POWER AMPLIFIEReiMOCYJLATOR - Class 6  

Maximum CCS* Ratings, Absolute Values: 
CC PLATE VOLTAGE   5000 max. volts 
MAX.-SIG. CC PLATE CURRENT*   1.4 max. amp. 
MAX.-SIG. PLATE INPUT*   5 max. WN 
PLATE DISSIPATION*   2 max. kw 

Typical Operation: 
Values are tor 2 tubes unless otherwise specified 

DC Plate Voltage   5000 . . volts 
DC Grid Voltage**0   -200 . . volts 

.# Averaged over any al cycle of sine-wave form. 

O Use separate bias supply for each tube for balancing currents. 

See next page. w- Indicates a change. 
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7C24 

POWER TRIODE 

(continued from preceding page) 

Peak AF Grid-to-Grid Voltage   760 
Zero-Signal DC Plate Current   0.4 
Max.-Signal DC Plate Current   2.0 
Effective Load Resistance ( plate-to-plate) 6000 
Max.-Signal Driving Power ( Approx  1   110 
Max.-Signal Power Output ( Approx.) . . .   7 

volts 
amp. 
amp. 
ohms 

watts 
kw 

RF PONER AMPLIFIER - Class B Telephony 

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

Maximum CCS* Ratings, Absolute Values: 

DC PLATE VOLTAGE 5000 max. volts 
DC PLATE CURRENT   1.0 max. amo. 
PLATE INPUT  3 max. kw 
PLATE DISSIPATION  2 max. kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage   5000 volts 
DC Grid Voltage **  -200 volts 
Peak RF Grid Voltage   190 volts 
DC Plate Current   0.6 amp. 

-.Driving Power ( Approx. ( I#°°  50 watts 
Power Output ( Approx.!   1.0 kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded-Filament Circuit 
with the following exceptions: 

Driving Power ( Approx.): 
Carrier  100 . . watts 
Crest°°   400 . . watts 

Power Output ( Approx.)   1.1 . . kw 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

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

Maximum CCS * Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID VOLTAGE  -1000 max. volts 
DC PLATE CURRENT   1.0 max. amp. 
DC GRID CURRENT  0.3 max. amp. 
PLATE INPUT  3.3 max. kw 
PLATE DISSIPATION  1.3 max. kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage   4000 volts 
DC Grid Voltage.à 
from a fixed suPPly of   -350 volts 
from a grid resistor of  1400 ohms 

Peak RF Grid Voltage   570 volts 
DC Plate Current   0.8 amp. 
DC Grid Current ( Approx.1##  0.25 amp. 

• , 00 , à : see next page. -,.. Indicates a change. 
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Maximum Overall Length 
Maemum Diameter   
Air Cooling: 

Forced-air cooling of the glass envelope is required. The 

air flow must start with application of plate voltage, and 

snould be directed from a 2"-diameter nozzle at the plate 
end of the tube so as to cool the area between the plate 

seals as well as the sides of the glass envelope. The air 

flow may be removed simultaneously with removal of plate 

voltage. Interlocking of the air flow with the power sup-

plies is recommended to prevent the application of voltages 

to the tube without air cooling. 

Air Flow   40 min. cfm 
Bulb and Seal Temperature  150 max. °C 

Water Cooling: 
Water cooling of the filament block, the No.1 grids, the 

No.2 grids, and the plates 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 electrodes with all power supplies is recommended to 

prevent tube damage in case of failure of adequate water 

flow. 

.,**. See next page. e- Indicates a change.. 

8D2I 
PUSH-PULL POWER TETRODE 

WATER AND FORCED-AIR COOLED 

GENERAL DATA  
Electrical: 

Filament, Thoria-Coated: 
Voltage ( AC or DC) 3.2ay.,3.4 max. volts. See DATA 3 for 

operating instructions on conserving filament life. 
Current, with 3.2 volts on filament. . . 125 amp 
Starting Current Must never exceed 220 amperes. 

even momentarily 

Cold Resistance  0.0077 ohm 
Minimum Heating Time   5 sec 

Mu-Factor, Grid No.2 to Grid No.1 ( Each Unit) 5 
Direct Interelectrode Capacitances ( Each Unit):" 
Grid No.1 to Plate   
Input  25.5 µµf 
Output   6.5 mef 

Internal Grid-No.2 Bypass Capacitor ( Approx.).   200 mef 

Mechanical: PTR2 p", 

Terminal Connections: 
FA -Filament 

FB- Fil., Mount- GITR 

ing Flange 
-GridNo.lof 
Tetrode #1 FA Fs 

Gl,n -Grid No.1 of Tetrode 42 
''2 

G z G2-Grid No.2 of 
Tetrodes 411.02 

P1„ - Plate of 
7 1n1 Tetrode 01 

Pi„ - Plate of 
'n2 Tetrode #2 

Moumting Position. . . Planeof grid-No.1 leadshorizontal and 
below horizontal plane of plate leads 

12-9/32" 
5-3/4" 

4-
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8D2I 
PUSH-PULL POWER TETRODE 

-> 

-> 

-> 

-> 

Water Cooling ( Continued): 
Water Flow Required: 

Filament Block,Coolingpipes inseries. 0.1 min. gpm 
No.1 Grids, Cooling pipes in series. . 0.1 min. gpm 
No.2 Grids   0.1 min. gpm 
Plate of Each Unit:  
With dissipation of 1.5 kw   0.3 min. gpm 
With dissipation of 2.25 kw 0.4 min. M O 
With dissipation of 3 kw    0.5min. gpm 

Water Flow Obtained with Pressure Drop of 60 psi: 
Min. Max. 

Filament Block,Cool ing pi pes in series 0.18 0.37 gpm 
No.1 Grids, Cooling pipes in series. 0.18 0.35 gpm 
No.2 Grids 0  18 0.38 gem 
Plate of Each Unit 0  55 1.00 gpm 

Water Pressure   100 max. psi 
Minimum Recommended Value  60 psi 

Outlet Water Temperature   70 max. °C 

GRID-MODULATED PUSH-PULL RF POWER AMPLIFIER--

Class C Television Service 

Synchronizing -Level Conditions unless otherwise noted; 
Fatuas are total for both units 

Maximum RCS Ratings, Absolute Values: 

DC PLATE VOLTAGE   6000 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  1000 max. volts 
DC GRID-No.1 ( CONTROL-GRID) 

VOLTAGE—White Level. . . -1000 max. volts 
DC PLATE CURRENT(At Crest of Modulation) 2 max. amp 
PLATE INPUT  10000 max. watts 
GRID-No.2 INPUT  400 max. watts 
PLATE DISSIPATION  6000 max. watts 
GRID-No.1 DISSIPATION  50 max. watts 

Typical Operation in Television Service up to 216 Mc--
Bandwidth of 6 Mc: 

DC Plate Voltage   5000 . . volts 
DC Grid-No.2 Voltage   800 . . volts 
DC Grid-No.1 Voltage: 

Synchronizing Level  -220 • . volts 
Pedestal Level   -400 • . volts 
White Level  -820 • . volts 

Peak RF Grid-No.1-to-Grid-No.1 Voltage 1300 • . volts 
DC Plate Current: 

Synchronizing Level  1.9 amp 
Pedestal Level   1.45 amp 

DC Grid-No.2 Current: 
Pedestal Level   -0.025 amp 

a .na .e : See nee page. ->indicates a change. 

SEPT.30, 1948 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW !RIMY 

DATA). 



8021 
PUSH-PULL POWER TETRODE 

DC Grid-No.1 Current: 
Synchronizing Level  0.050 . . amp 
Pedestal Level   0.010 . . amp 

Driving Power ( Approx.)*   300 to 500 watts 
Power Output: 
Synchronizing Level  5300 . . watts 
Pedestal Level   3100 . . watts 

PUSH-PULL RF POWER AMPLIFIER--

Class C Telegraphy or FM Telephony 

Key-down conditions without amblitude modulation; 
?a lugs are total for both units 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   6000 max. volts 
DC GRI»o.2 ( SCREEN) VOLTAGE  1000 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE. . -1000 max. volts 
DC PLATE CURRENT   2 max. amp 
PLATE INPUT  10000 max. watts 
GRID-Nc.2 INPUT  400 max. watts 
PLATE DISSIPATION  6000 max. watts 
GRID-No.1 DISSIPATION  50 max. watts 

Typical Operation in CW Service at 300 Mc: 

DC Plate Voltage   6000 • • volts 
DC Grid-No.2 Voltage   800 . . volts 
DC Grid-No.1 Voltage*   -275 • • volts 
Peak RF Grid-No.1-to-Grid-No.1 Voltage 1350 • • volts 
DC Plate Current   1.6 • • amp 
DC Grid-No.2 Current   0.040 . • amp 
DC Grid-No.1 Current ( Approx.)   0.085 • • amp 
Driving Power ( Approx  )   500 • • watts 
Power ,Output (Approx.)   6500 • • watts 

Typical Operation in FM Service up to 116 Mc: 

DC Plate Voltage   4500 • • volts 
DC Grid-No.2 Voltage   700 . . volts 
DC Gr ,d-No.1 Voltage   -300 . • volts 
Peak RF Grid-No.1-to-Grid-No.1 Voltage   1150 • • volts 
DC Plate Current   1 . . amp 
DC Grid-No.2 Current   0.050 • . amp 
DC Grid-No.1 Current ( Approx.)   0 . . amp 
Driving Power ( Approx  )   400 • • watts 
Power Output ( Approx.)   2500 . . watts 

Maximum Circuit Values (CW or FM Service): 

Grid-elo.1-Circuit Resistance   6000 max. ohms 

* ,**  •• ,A  ,A  : See next page. 4- I nd i cat es a change. 
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8D21 
PUSH-PULL POWER TETRODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

FaLues are for each unit, uniess otherwise indicated 

Note Nin. Max. 

Filament Current   
Input Capacitance  
Output Capacitance 
Plate Current  
Plate Current  
Plate Current Average 

of Both Units. . . 
Grid—No.1 Current  
Grid—No.1 Current Average 

of Both Units. . . 
Grid—No.2 Current  
Grid—No.2 Current  
Grid—No.2 Current Average 

of Both Units. . . 
Peak Cathode Current . . . 

1 110 140 amp 
22.5 28.5 mi,f 

. 5.3 7.7 /-q-af 
1,2 . . 0.1 amp 
1,3 . . 3.0 5.0 amp 

1,3 
1,3 

• • 3.25 
• . —0.15 

amp 
+0.40 amp 

1.3 0.25 amp 
1,3 1.5 amp 
1,4 0.15 amp 

1,4 0.10 amp 
1,5 7 amp 

Note 1: AC filament volts = 3.2. 

Note 2: ttlhtsd.capnlciaec elitdªc .olfvrregveolotrsi 2d2c0 g,r01;No.2 voltage of BOO 

Note 3: With dc plate voltage of 1500 volts; dc grid—No.2 voltage of BOO 
volts; and dc grid—No.1 voltage of + 500 volts. 

Note A: With dc plate voltage of 2500 volts; dc grid—No.2 voltage of BOO 
volts; and dc grid—Nol voltage of +300 volts. 

Note 5: Designers should limit themaximum usable cathode current to this 
value. 

A 
With no external shielding. 

Grid—No, 1— to—plate capacitance is internally neutralized by the tube 
structure to within 0.02 µµf. 

Continuous Commercial Service. 

Driving power is accounted for largely by circuit losses and is less 
at lower frequencies. In practical,grid—modulated circuit design with 
damping resistors, the indicated driving power, depending on frequency, 
is required to take care of losses in the damping resistors, the cir— 
cuit losses, and the tube driving power. 

Obtained from combination of fixed bias and a grid—No.I resistor of 
2500 to 3000 ohms. 

Data on operating frequencies for the 8D21 are given 
on the sheet TRANS.TUBE RATINGS vs FREQUENCY. 
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8D21 

PUSH-PULL POWER TETRODE 

\cs  

OPERATING INSTRUCTIONS FOR CONSERVING  

FILAMENT LIFE  

Fi lament life of the 8021 can be conserved by 
operating its filament at the lowest voltage which 

will give the desired power output. Because the 

'fi lament of this tube when operated at the tabulated 

value of 3.2 Colts provides emission usual ly in excess 

of any requi rements within ratings, it is recommended 

that the fi lament voltage be reduced below 3.2 volts 

to a value that wi 11 give adequate but not excessive 

emission for any particular application. The proper 

operating value may be found by reducing the f I lament 

voltage, with normal modulation appl ied to the trans-
mitter, unti I a reduction in output is observed. The 

filament voltage must then be increased by an amount 

equivalent to the maximum percentage regulation of the 

f 1 lament-voltage supply, and then further increased 

by about O. I volt to al low for other variations. It 

is suggested that the adjustment procedure be carried 
out dai ly. However, if no signi ficant changes in the 

operating voltage are found necessary, the adjustment 

procedure can be scheduled less frequently. Good 

regJlation of the fi lament voltage is in general eco-

nomical I y advantageous from the viewpoint of tube I ife. 

SEPT. 30, 1948 TUBE DEPARTMENT 
10,010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 3 



8D2I 
PUSH-PULL POWER TETRODE 

1 PLATE TERMINAL OF 
TETRODE UNIT Nt 2 

a 7/35" 

4 I5 MAX. 

5 1/8* MIN. 

5 3/4 'IMAX 

3/8-± 

416.1 

61/3; 

3  

4.500' 
* .020» 

GUIDE 
RING 

I" MIN. 

WATER 
OUTLET 

V * I/32 

34; 1,32 

WATER INLET 

2 t/a»i I/3; 
AT TERMINAL 

ENDS 

PLATE TERMINAL OF 
TETRODE UNIT Nil 

SER. Ni LOCATED INSIDE TUBE 
BETWEEN PLATE TERMINALS 

AREA FOR 
MOUNTING 

CONTACT I 

5 I/I; 
MAX. 

.2017 
(MAX 

MOUNTING I 
FLANGE 

3 23,3; 

1-- ,341 1/1; 

.I88"* .005' 
WATER OUTLET 

WATER INLET 

.250"* .010" 

I/64' 

DETAIL OF GRID NI 1 TERMINALS  

1..3/MAX. 
FILAMENT TERMINAL -E1- 

FILAMENT TERMINAL "A-

GRID- Nil TERMINAL 
OF TETRODE 
UNIT NV 2 

GRID- Ni 2 
TERMINAL 

.950"₹ .062" 

7/8"t 

GRID- Ng l TERMINAL 
OF TETRODE 
UNIT NV I 

SEPT. 30, 1948 
TUBE DEPARTMENT 

RADIO CORPORATION OF NAERICA, HARRISON, NEW JERSEY 
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8D2I 
PUSH-PULL POWER TETRODE 

OUTLINE DETAILS 

IA010 COttOtATION OF .FRICA. HAERISON. NEW .1EISEY 

SEPT. 30, 1948 TUBE DEPARTMENT CE-6687 V26 
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9C 2 I 
POWER TRIODE 
WATER- & FORCED-AIR-COOLED 

GENERAL DATA  

Electrical: 

Filament, Multistrand Tungsten: 
Excitation . . . Single Phase AC or DC 
Voltage  19.5   ac or dc volts 
Current  415   amp 
Starting Current: The filament current must never exceed 750 

amperes, even momentarily. 

Cold Resistance. . . . 0.0042   ohm 
Amplification Factor . . 36 
Direct Interelectrode Capacitances ( Approx.): 
Grid to Plate  46   /4,f 
Grid to Filament . 100   p.gf 
Plate to Filament. 2.0   yuf 

Mechanical: 

Terminal Connections: 

F- Fi ament 
G - Grid-F1 ange 

Termi rial 
DIAMETRICALLY OPPOSITE TERMINALS 

MUST BE CONNECTED TOGETMER 

P - Water-Cooled 
Plate 
Terminal 

Mounting Position  Vertical, Filament End Up 
Maximum Overall Length   24-1/2" 
Maximum Diameter   9-1/2" 
Water Jacket   RCA MI- 19460 
Gasket   RCA MI- 27001 
Water Flow   15 to 20 gpm 

The water flow must start 
must continue for at least 

Ai r Flaw: 

before the application of any vol tages e::ns? 2 minutes after the removal of all „  

To Filament Seals  10 min. cfm 
The specified air flow directed by a nozzle of 1-1/4 . diameter into 
the filament header is required before and during the application of 
any voltages to limit the temperature of the fIlament seals to the 
maximum value. 

To Plate Seal and Bulb   250 cfrd 
The specified air flow at a pressure of 1.3 inches of water must be 
directed at and distributed uniformly around the plate seal and bulb 
to limit the temperature of each to its maximum value at the hottest 
potra. 

Outlet Water Temperature   70 max. °C 
Bulb Temperature   180 max. °C 
Seal Temperature ( Filament, grid, plate) . .   165 max. °C 

AF POWER AMPLIFIER d, MODULATOR - Class  

Maximum CCS. 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'   40 max. kw 
• See next page. <-Indicates a change. 
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9C21 
POWER TRIODE 

Typical Operation: 
Unless otherwise specified, values are for 2 tubes 

DC Plate Voltage   10200 14000 volts 
DC Grid Voltage  -220 -300 volts 
Peak AF Grid-to-Grid Voltage . . .   850 1050 volts 
Zero-Signal DC Plate Current . . .   0.6 0.6 amp 
Max.-Signal DC Plate Current . . .   5.7 7.1 amp 
Effective Load Resistance 

(plate- to-plate). . . 3600 4000 ohms 
Max.-Signal Driving Power ( Approx.)4 110 150 watts 
Max.-Signal Power Output (Approx.) . 36 61 kw 

PLATE-MODULATED RF POWER AMPLIFIER- Class C Telephony 

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

Maximum CCS Ratings, Absolute Values: 

DC PLATE VOLTAGE   1?500 max. volts 
DC GRID VOLTAGE  -2000 max. volts 
DC PLATE CURRENT   4 max. amp 
DC GRID CURRENT  1.5 max. amp 
PLATE INPUT  50 max. kw 
PLATE DISSIPATION  28 max. kw 

Typical Operation: 

DC Plate Voltage   10200 12500 volts 
DC Grid Voltage'   f -1500 -1670 volts 

2000 2100 ohms 
Peak RF Grid Voltage   1960 2190 volts 
DC Plate Current   3.1 3.5 amp 
DC Grid Current ( Approx.l p   0.75 0.79 amp 
Driving Power ( Approxi °   1320 1570 watts 
Power Output ( Approx.)   27.5 38 kw 

RF POWER AMPLIFIER A OSCILLATOR- Class C Telegraphy 

Key-down conditions per tube without modulationcin 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE   17000 max. volts 
DC GRID VOLTAGE  -2000 max. volts 
DC PLATE CURRENT   9 max. amp 
DC GRID CURRENT  1.5 max. amp 
PLATE INPUT  150 max. kw 
PLATE DISSIPATION  40 max. kw 

Typical Operation: 

DC Plate Voltage   14000 17000 volts 
-1500 -1600 volts 

DC Grid Voltage"   1 230 180 ohms 
1800 1780 ohms 

e ,«,d,', ° ". Sex next page. —rindicates a charge. 
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9C2I 

POWER TRIODE 

Peak RF Grid Voltage   2000 2200 volts 
DC Plate Current   5.8 7.9 amp 
DC Grid Current ( Approx  )   0.83 0.9 amp 
Driving Power ( Approx  )   1500 1800 watts 
Power Output ( Approx.)   61 100 kw 

e Csntinuous Commercial Service. 
• 

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

The driving stage should have good regulation and should be capable of 
sepplying considerably more than the specified driving power. 

e obtained by grid resistor ( 2000, 2100) or by partial self-biasmethods. 

O Subject to wide variations as explained under TUBE RATINGS in General 
Section. 

D° ealeOliggugelnjEellóprtMegMct'eeril5Veeperie peak of the 

'le Obtained from cathode resistor ( 210, 180), orgrid resistor ( 1800, 1780) 
or by partial self-bias methods. 

Data on operating frequencies for the 9C21 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

OCTOBEF 15, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERIKA, HARRISON. NEW JERSEY 

DATA 2 



/cc 9C21 

POWER TRIODE 
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9C2! 

AVERAGE FILAMENT CHARACTERISTIC 
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9C2I 

AVERAGE FILAMENT -EMISSION CHARACTERISTIC 
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9C21 

TYPICAL CHARACTERISTICS 
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9C22 
POWER TRIODE 

FORCED-AlR-COOLED 

GENERAL DATA 

Electrical: 

Filament, Multistrand Tungsten: 
Excitation . . . Single Phase AC or DC 
Voltage  19.5   ac or dc volts 
Current  415   amp 
Starting Current: The filament current should never exceed 750 

amperes, even momentarily. 

Cold Resistance. . . . 0.0042   ohm 
Amplification Factor . . 36 
Direct Interelectrode Capacitances ( Approx.): 
Grid to Plate  50   pea 
Grid to Filament . . . 100   pea 
Mate to Filament. . . 2.2   ggf 

Mechanical: 

Terminal Connections: 

F - Fi lament 
G - Gri d-Flange 

Terminal 
DIAMETRICALLY OPPOSITE TERMINALS 

MUST BE CONNECTED TOGETHER 

P - Radiator-
Cooled Plate 
Terminal 

Mounting Position  Vertical, Filament End Up 
Maximum Overall Length   25" 
Maximum Diameter   16-15/16" 
Radiator   Integral Part of Tube 
Air Jacket   RCA MI- 28190 
Air Flow: 

Through Radiator ( For max. ratings). . 1800 min. cfm 
The specified air flow at a pressure of 2.2 inches of water should be 
delivered by a blower vertically upward through the radiator before 
and during the application of any voltages  

To Filament Seals  10 min. cfm 
The specified air flow directed by a nozzle of 1-1/X diameter down-
ward Into the filament header is required before and during the appli-
cation of any voltag:s morder to limit the temperature of the fila-
nient seals to the maeimum value. 

Input Air Temperature ( To radiator). . . 45 max. °C 
Radiator Temperature (Measured at core, 

upper end, away from incoming air) . . 180 max. °C 
Seal Temperature ( Filament, grid, plate) oc 165 max. 

AF POWER NMPLIFIER & MODULATOR - Class Ei  

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   15000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT"  6 max. amp 
MAX.-SIGNAL PLATE INPUT"   60 max. kw 
PLATE DISSIPATION"   20 max. kw 

it * : see next page. 

4- indi:ates a change. 
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9C22 
POWER TRIODE 

Typical Operation: 
Unless otherwise specified, values are for 2 tubes 

DC Plate Voltage   10200 14000 volts 
DC Grid Voltage  —220 —300 volts 
Peak AF Grid—to—Grid Voltage 850 1050 volts 
Zero—Signal DC Plate Current 0.6 0.6 amp 
Max.—Signal DC Plate Current 5.7 7.1 amp 
Effective Load Resistance 

(plate— to—plate) . . . 3600 4000 ohms 
Max.—Signal Driving Power ( Approx.) # 110 150 watts 
Max.—Signal Power Output ( Approx.) . 36 61 kw 

PLATE—MODULATED RF POWER AMPLIFIER— Class C Telephony 

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

Maximum CU . Ratings, Absolute Values: 

DC PLATE VOLTAGE   12500 max. volts 
DC GRID VOLTAGE  —2000 max. volts 
DC PLATE CURRENT   4 max. ámp 
DC GRID CURRENT  1.5 max. amp 
PLATE INPUT  50 max. kw 
PLATE DISSIPATION  14 max. kw 

Typical Operation: 

DC Plate Voltage   10200 12500 volts 
DC Grid Voltage'   f —1500 —1670 volts 

1 2000 2100 ohms 
Peak RF Grid Voltage   1960 2190 volts 
DC Plate Current   3.1 3.5 amp 
DC Grid Current ( Approx.) °   0.75 0.79 amp 
Driving Power ( Approx.) °   1320 1570 watts 
Power Output ( Approx.)   27.5 38 kw 

RF POWER AMPLIFIER 8 OSCILLATOR — Class C Telegraphy  

Key-down conditions per tube without modulation 

Maximum CGS . Ratings, Absolute Values: 

DC PLATE VOLTAGE   17000 max. volts 
DC GRID VOLTAGE  —2000 max. volts 
DC PLATE CURRENT   8 max. an 
DC GRID CURRENT  1.5 max. amp 
PLATE INPUT  100 max. kw 
PLATE DISSIPATION  20 max. kw 

Typical Operation: 

DC Plate Voltage   14000 17000 volts 
{ —1500 —1600 volts 

DC Grid Voltage"   230 275 ohms 
1800 2000 ohms 

e ,',#, e,p ": See next page. -' Indicates a change. 
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RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 1 



9C22 
POWER TRIODE 

Peak RF Grid Voltage   2000 2050 volts 
DC Plate Current   5.8 5 amp 
DC Grid Current ( Approx  )   0.83 0.8 amp 
Driving Power ( Approx  )   1500 1450 watts 
Power Output ( Approx.)   61 65 kw 

e Continuous Commercial Service. 

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

# Tne driving stage should have good regulation and should be capable of 
supplying considerably more than the specified driving power. 

e Ootained by grid resistor of value shown or by partial self—bias 
methods. 

o Subject to wide variations as explained under UBE RATINGS in General 
Section. 

" leeg:.:Me.2114:1/ej;',:tm:CJIIWX=ge =11V02 
ai Obtained from cathode resistor ( 230, 275), from grid resistor ( 1800, 

2000) or by partial self—bias methods. 

Data on operating frequencies for the 9C22 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

CURVES 
for the 9C22 are the same 
as those for Type 9C21 

OCTOBER 15, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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9C22 

POWER TRIODE 
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9C25 

POWER TRIODE 
FORCED- AIR-COOLED GROUNDED-GRID TYPE 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Excitation. . . . Single Phase AC or DC 
Voltage  6.0   ac or dc volts 
Current  285 
Starting Current: The filameht current should never exceed 125 

amperes, even momentarily*: 

Cold Resistance  0.0025   ohms 
Anplification Factor . . . 32  
Direct lnterelectrode Capacitances lApprox.l: 
Grid to Plate  40   Puf 
Grid to Filament . . . . 58   uuf 
Plate to Filament. . . . 0.9   Pe 

Mechanical: 

Terminal Connections: 

F - Fi anent 
G- Gr i d-E I ange 

Terminal 

amp 

P- Radiator-
Cooled Plate 
Terminal 

Mounting Position  Vertical, Filament End Up 
Maximum Overall Length   17-3/8" 
Maximum Diameter   14-1/4" 
Radiator   Integral Part of Tube 
Mounting   Special 
Air Flow: 

Upward through Radiator  1000 min. dm 
ice specified air flow at a pressure of 2 inches of water should be 
dwl ivered by a blower vert ically upward through the radiator before 
mod during the appl icat ion of any voltages. 

To Filament Seals  10 cfm 
The specified air flow must be directed into the filament header 
before and during the appl ication of any voltages in order to 1 imit 
ti-e temperature of the filament and grid seals to the max imumval ue. 

Output Air Temperature ( from Radiator) . 70 max. °C 
Radiator Temperature 

(measured in thermometer well). . 180 max. °C 
Bulb Temperature   °C 180 max. 
Filament-Seal Temperature  165 max. °C 

AF POWER AMPLIFIER A MODULATOR--Class B 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   11500 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*  4 max. amp 
MAX.-SIGNAL PLATE INPUT"   40 max. kw 
PLATE DfSSIPATION .   17.5 max. kw 

e . •: See next bane. 
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9C25 
POWER TRIODE 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage   10500 . 
DC Grid Voltage  -250 . 
Peak AF Grid-to-Grid Voltage   1310 . 
Zero-Signal DC Plate Current   1.7 . 
Max.-Signal DC Plate Current   7 . 
Effective Load Resistance 

Iplate-to-platel  3300 • 
Max.-Signal Driving Power lApprox.I. 1500 . 
Max.-Signal Power Output ( Approx.) . . . 50 . 

RF POWER AMPLIFIER—Class 6 Telephony 

• volts 
• volts 
. volts 
• amp 

amp 

ohms 
watts 

kw 

Carrier conditions per tube for use .ith a max. nodulation factor of 1.0 

Maximum GCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE  11500 max. volts 
DC PLATE CURRENT  3.2 max. amp 
PLATE INPUT   26 max. kw 
PLATE DISSIPATION   17.5 max. kw 

Typical Operation in Grounded- Filament Circuit: 

DC Plate Voltage   10000 . • volts 
DC Grid Voltage   -230 . . volts 
Peak RF Grid Voltage  400 . • volts 
DC Plate Current  2.5 . . amp 
DC Grid Current lApprox. I" 0  016 . . amp 
Driving Power lApprox.I .*°  800 . • watts 
Power Output lApprox  1   9.2 • • kw 

Typical Operation In Grounded-Grid Circuit: 

Same values as for Grounded- Filament Circuit 
with the following exceptions: 

Driving Power lApprox.1: 
Carrier   800 . . . watts 
Crest°   4000 . . . watts 

Power Output lApprox  I   10 . . . kw 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

Carrier conditions per tube for us« with a wax. *adulation factor of 1.0 

Maximum CGS' Ratings, Absolute Values: 

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

6 ,`, " .‹) , See next page.  

AUG. 15, 2946 TUBEDEPARTINENT TENTATIVE DATA 1 
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9C25 
POWER TRIODE 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage  8000 . . volts 
DC Grid Voltage: 
from a fixed suPPly of  -650 . . volts 
from a grid resistor of   1280 . . ohms 

Peak RF Grid Voltage  1100 . . volts 
DC Plate Current  2.5 . . amp 
DC Grid Current lApprox.1"   0.51 . . amo 
Driving Power ( Approx.)"   510 . . watts 
Power Output lApprox  I   15.8 . . kv, 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounaed-Filament Circuit 
with the following excePtions: 

Driving Power lApprox.)è   3000 . watts 
Power Output lApprox  I   18 . . kw 

RF POWER AMPLIFIER & OSCILLATOR--Class C Telegraphy 

Key-doom conditions frac tube without amplitude Itodulattona 

Maximum COS. Ratings, Absolute Values: 

DC PLATE VOLTAGE  11500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  4 max. amp 
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 11000 volts 
DC Grid Voltage: 
from a fixed supply of  -540 -540 . . volts 
from a gria resistor of . . ▪ 860 900 . . ohms 
from a cathode resistor of. • 125 130 . . ohms 

Peak RF Grid Voltage  1000 1050 . . volts 
DC Plate Current  3.5 3.6 . . amp 
DC Grid Current lApprox. I° . 0.58 0.61 . . amp 
Driving Power ¡ Approx.) . . . 515 575 . watts 
Power Output lApprox  I   25 29.5 • kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded-Filament Circuit 
with the following exceptions: 

Driving Power lApprox  1   3400 3750 . . . watts 
Power Output ' Approx. I   28 32.5 . kw 

• ccs — Continuous Commercial service. 
o 

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

se , °, °: See next page.  
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9C25 

POWER TRIODE 

• • 
Subject to wide varintionk depending on the impedance of the plate 
circuit. High— Impedance plate circuits require more grid current 
and driving power to obtain the desired output. Low— Impedance plate 
circuits mod less grid current and driving power, but plate—circuit 
efficiency is sacrificed. The driving stage should haimea tank cir— 
cuit of good regulation and should be capaole of supplying consid— 
erably more than the required driving power. 

0 
At crest of audio—frequency cycle with modulation factor of 1.0. 

à Carrier power of drirer modulated 100%. 

Modulation essentially negative Maybe used if the positive peak or 
the audio—frequency envelope does not exceed 115% of the carrier 
conditions. 

Data on operating frequencies for the 9C25 are given on the 
Sheet TRANS. TUBE RATINGS vs. FREQUENCY. 

CURVES 

AVERAGE FILAMENT CHARACTERISTIC, 
AVERAGE PLATE CHARACTERISTIC, 

AND 
TYPICAL GRID CHARACTERISTIC 

are the same as those for Type 9C27 

AUG. 15, 194e TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORKDON OF AMERICA, HARRISON, NEW JERSEY 



9C25 
POWER TRIODE 

300± . 50 

7.328" 
t .015" 

I300±.50 

TOP VIEW SEE NOTE 
2 FILAMENT POSTS 
.676" ± . 010" DI A. 

CLEARANCE HOLE 
FOR Ne 8 SCREW 

(12 HOLES) 

13 74 ' 

"i 2 1/4  MAX 

PLATE 

T— 

let I/1; 

MAX. 

SEE NOTE 
r GRID TERMINAL 

MA X . 

THERMOMETER 
WELL 

546"01A. I 1/2  DEEP 

AIR-COOLED 
RADIATOR 

14 1/4 " MAX. 

NOTE: FLEXIBLE CONNECTIONS ARE REQUIRED. 

92CM - 6750 

9 3/4" 

4 3/4" 

17 3/8" 

MAX. 

AUG. 15, 1946 TUBE DEPARTMENT 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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9C27 
POWER TRIODE 

WATER- .1 FORCED-AIR-COOLED, GROUNDED-GRID TYPE 

GENERAL DATA  

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Excitation  Single Phase AC or DC: 
Voltage   6.0   ac or dc vclts 
Current   285   amp 
Starting Current: The filament current must never exceed 425 

amperes. ...yen wwmentarily. 

Cold Resistance . . . . 0.0025  ohms 
Amplification Factor. . . . 32 
Direct Interelectrode Capacitances ( Approx.) : 
Grid to Plate   36   puf 
Grid to Filament  58 uuf 
Plate to Filament . . .   0.8 

Mechanical: 

Terminal Connections: 

F- Filament 
G - Grid-F1 ange 

Termi nal 

P- Water-Cooled 
Plate 
Terminal 

Mounting Position   Vertical, Filament End Up 
Maximum Overall Length  16-3/8" 
Maximum Diameter  9-1/2" 
Water Jacket  Special 
Gasket  RCA Stock No.43244 

m Water Flow  12 to 15 gp 

2:tlógi fnluretst 8It= beeútéMfi:gereóvái Maiil!Pgge! 
Air Flow: 

To Filament Seals   10 cfm 
The specified air flow directed into the filament header before and 
during the applicationof any voltages is required to limit the ten. 
perature of the filament seals to the maximum value. 

TO Plate Seal and Bulb. . . . . . . . . . . . . 250 cfm 
The specified air flow must be directedat and distributed uniformly 
around the plate seal and bulb to limit the temperature of each to 
its maximum value at the hottest peint. 

Outlet Water Temperature  70 max. 0C 
Bulb Temperature  180 max. °C 
Seal Temperature ( Filament è, Plate)   165 max. °C 

AF POWER AMPLIFIER & MODULATOR - Class El 

Maximum CU. Ratings, Absolute Values: 

DC PLATE VOLTAGE  11500 max. volts 
MAX-SIGNAL DC PLATE CURRENT*  4 max. amp 
MAX-SIGNAL PLATE INPUT*   40 max. kw 
PLATE DISSIPATION*  25 max. kw 
4s,*.: See next page. 
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9C27 

POWER TRIODE 

Typical Operation: 

Values at, For 2 Tub,s 

DC Plate Voltage  
DC Grid Voltage   
Peak AF Grid- to-Grid Voltage  
Zero-Signal DC Plate Current  
Max.-Signal DC Plate Current  
Effective Load Resistance 

(plate-to-plate)   
Max.-Signal Driving Power (Approx.) . . .   
Max.-Signal Power Output ( Approx  

10500 . . volts 
-250 . . volts 
1310 . . volts 
1.7 . . amp 
7 . . amp 

3300 . . ohms 
1500 . . watts 
50 . . kw 

RF POWER AMPLIFIER - Class B Telephony 

Carrier conditions per tube for use with a sax. nodulation factor of 1.0 

Maximum CCS Ratings, Absolute Values: 

DC PLATE VOLTAGE  11500 max. volts 
DC PLATE CURRENT  3.5 max. amp 
PLATE INPUT   36 max. kw 
PLATE DISSIPATION   25 max. kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage  10000 • . volts 
DC Grid Voltage   -230 • . volts 
Peak RF Grid Voltage  400 • . volts 
DC Plate Current  2.5 . . amp 
DC Grid Current ( Approx.)" 0  016 • . amp 
Driving Power lApprox.)"°  800 • . watts 
Power Output ( Approx  )   9.2 • . kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded-kilament etrcuit 
with the followtng excebtions: 

Driving Power ( Approx.): 
Carrier   800 . . watts 
Crest°  4000 . . watts 

Power Output ( Approx  1   10 . . kw 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions per tube for use with a lean. *adulation factor of 1.0 

Maximum CCS . Ratings, Absolute 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   15 max. kw 
• • •• o. „ , • see next env. 

AUG. 15, 1946 TUBE DEPARTMENT TENTATIVE DATA 1 
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9C27 
POWER TRIODE 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage  8000 • . volts 
DC Grid Voltage: 
from a fixed suPply of  -650 • . volts 
from a grid resistor of   1280 • . ohms 

Peak RF Grid Voltage  1100 • . volts 
DC Plate Current  2.5 • . amp 
DC Grid Current ( Approx.) **   0.51 . . amp 
Driving Power ; Approx.) **   510 • . watts 
Power Output ( Approx  )   15.8 • . kw 

Tyoical Operation in Grounded-Grid Circuit: 

Same values as for Grounded-Filament Circuit 
with the following exceptions: 

Driving Power ( Approx. ( 4  3000 . . watts 
Power Output ( Approx  1   18 . . kw 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without amplitude nodulation0 

Maximum CM Ratings, Absolute Values: 

DC PLATE VOLTAGE  11500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  4 max. ma 
DC GRID CURRENT   0.65 max. ma 
PLATE INPUT   40 max. kw 
PLATE DISSIPATION   25 max. kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage  10000 
DC Grid Voltage: 
from a fixed supply of  
from a grid resistor of   
from a cathode resistor of  

Peak RF Grid Voltage  
DC Plate Current  
DC Grid Current (Approx.) ** 
Driving Power (Approx.)**   
Power Output ( Approx  )  

11000 • . volts 

-500 -540 • . volts 
860 900 • . ohms 
125 130 . . ohms 
1000 1050 • . volts 
3.5 3.6 . . amp 
0  58 0.61 • . amp 
515 575 • . watts 
25 29.5 • . kw 

Typical Operation in Grounded-Grid Circuit: 

Some values as for Grounded-Filament Circuit 
with the following exceptions: 

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

e GCS = Continuous Commercial Service. 

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

• See next page. 
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9C27 

POWER TRIODE 

Subject to wide variations depending on the impedance of the plate 
circuit. High- impedance plate circuits require more grid current and 
driving power to obtain the desired output. Low- impedance platecir-
cults need less grid current and driving power, but plate-circuit ef-
ficiency Is sacrificed. The driving stage should havea tank circuit 
of good regulation and should be capable of supplying considerably 
more than the required driving power. 

o At crest of audio-frequency cycle with modulation factor of 1.0. 

é Carrier power of driver modulated 100%. 

O Modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115% of the carrier con-
ditions. 

Data on operating frequencies for the 9C27 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

AUG. 15, 1946 TUBEDEPARTMENT TENTATIVE DATA 2 
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9C27 

POWER TRIODE 

TOP VIEW 

30°±.5° 

7.328" 
± .015" 

I30"± . 5° 

CLEARANCE HOLE 
FOR N2 8 SCREW 

(12 HOLES) 

2 1/4 " MAX. 

5 3/4" MAX. 

vi6" --L--
5.685" 
±.015" 
DIA. 

4.500" 
± . 047" 
DIA. 

PLATE 

SEE NOTE 
-GRID TERMINAL 

SEE NOTE 
2 FILAMENT POSTS 

.676" ± .010" DI A. 

6 /4 " 

MAX. 

1/2 "MAX. 

5 9/3; 
1/1; 

.500" 
± .020" 

7.625" 
±.050" 

9 1/2 " 

MAX. 

16 3/8" 

MAX. 

NOTE: FLEXIBLE CONNECTIONS ARE REQUIRED. 

92CM - 6709 

AUG. 1E., 1946 TUBE DEPARTMENT CE-6709 
RADIO CORPORATION OF NAERI, HARRISON, NEW JERSEY 



9C27 
AVERAGE FILAMENT CHARACTERISTIC 

COLD RESISTANCE OF FILAMENT= 0.0025 OHM 

150 

APRIL 15,1946 

FILAMENT VOLTS 

TUBE DEPARTMENT 
RADIO CORPORATION OF »AFRICA, HARRISON. NEW HASP, 

I 

2 4 6 8 I 0 

92C M - 6756 



APRIL 170946 

9C27 

PLATE CHARACTERISTICS 

o o o 
r`) N 

PLATE AMPERES 

TUBE DEPARTMENT 
I.Vi JERSEY 

92C M — 675 7 



e 

T
Y
P
I
C
A
L
 
G
R
I
D
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 

ç'ct)(5, 

• • • • 
MUMMMUMWMMBBMMUMUMMUMMIMMMIMMMUMMMUMMMUMMOMMMUMMIUMMIMMIMMUICMFAMIUMMINUMMUM 
MMUMMUMMMUMMUMMOMM•BBBBBBB MMUMMUMMUUMMMO•MMMMMMMMMMMMMMMMMMMMM Pq 

tAll2 M MMMMM mum 
mmammammammammamma MMMMMM ammaammemmammammammammammammammumemmmumanamuurmwammamammamm 
mmammammammammammammammammammammammammammammammammammammmummeammaarminamammummammam 
 emanamumman  
  MM em M MIMI« 
MUMMIUMMOIMM MMMMMMMMMMMMMMMMM MMIIMMIUMMUMMIMMMUMMUMMUMMUMMUMMFMMUMMUAMMMMB MMMMM  

F4 ammo M 
mmammumammammammam MMMMM mammammammammammammammammammammemmaummemmnmanmammam MMMMMMM ma 
 nammammummummui MMMMM mmammamma 

 t 
 r, IMMUMBffln MMMMMMMMM BMW 
MMUUMBOOMMUMIRM MMMMM MMIIMMINUMMMMUMMUMMUMMUMMBAMB/MMIMMUMBAMAMMUMMMUM MMMMMM 
mmammammammammammammammammammammammammammammammammumemmemmammnmaramimm MMMMMMMM ammo 
  Ammu M me WW1  
ammammammammaammammaammaammammanammammammammammammeemmemamummeamwmmirmammammammammam 
MMMMMMMMM ammammemamma MMMMM MMUMMIIMUMMMIUM MMMMMMM mmuguumeummeammumannarrimmamma MMMMMMMM 

.7MBIFIBBIOMMUMWM 
»BM» MMMMMMMMM MUMMMIMMUMMM MMMMM MUM MMMMMMMMM OfflIMMIAIMMUMMVOMUSH  

.à  
MUMMUMMUMMMINIMMIM MMMMMMMMMM ammaammammammammammammuummummemamnammimmumummammammammemm 

name, MM mu M Me AMR 
 MMM VA M memammanamemar  
mammummammammammamammammammamammamm MMMMMMMMMM amOUMMIAMBAUFSA Mad  
MMMMMMMMM MM MMMMMMMMMMMMMMMM MMIUMMUMUMUMUMMENI. ramarammemmmumem  

wammummiimmoummummerameu  
MMMMMMMM mmaammammammammammammammammammammumarzameammummmemmenremaummuummammammamemma 

brimmy4 MM r MMM OA M RAUMMAMMAI  
maammammammumammammummammammammaammanânammummvAmmanamEramenameammammammammemma 

.. -niamanammr. MMMMM ammummNumme MM  
mmammaamammamm MMMMM mammummammamammaGemaramanammmummaramweemmummamammammammamm 

•  

MMMMMMMMM ammo MMMMM maammanammamamemom PAIMMOUMMUWW. 
nammeampieme.  

ammamammammammammammammammammamummafflamaràaamed MMM r M MIMUMEMUMVIMM MMMMM BMW» 
4marvaJtu  

mammammamm MMMMMMMMMMMMM MM nd M UMFAMMMUMMMVAMMMUSNAMMUMMUMMUMM 
MMMMMMMMM mom MMMMM mannammammammaim MMMM - ..mmarAmampummurimummammam MMMMMMMMM 
mamma MMMMMMMMMMMMMMMMMMMMMMMMMMMM ammammaamielemmamm-- rfnmmumhe MMMMMMMM mommamma 

• 

ammmammammammemamammammammammammammammammammammammaiiiammmam.imm  

aMMMUMMMMUMMMEMMOMM 
MMMMMMMMMMMMM »MUM 

0 0 N 

S3U3dWV GIU0 

o 

o 
o 
o 
co 

o 

E
l
E
l
l
 

A
P
R
I
L
 
2
3
,
1
9
4
6
 



Grid to Filament . 4 
Prate to Filament. 3 

Mechanical: 

10-Y 
POWER AMPLIFIER TRIODE 

\O 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  7.5   ac or dc volts 
Current 1  25   amo 

Amplification Factor . . . 8 
Direct Interelectrode Capacitances ( Approx.): 
Grid to Plate  7 

pgf 
pf 

Mounting Position  Vertical, base down 
Maximum Overall Length   5-3/8" 
Maximum Seated Length  4-3/4" 

W 616 
Maximum Diameter   2- 

Medium-Shell Small 4-Pin Micanol, Bayonet 
Bulb   
Base 

Basing Designation for BOTTOM VIEW   40 

Fin 1- Filament 

Pin 2- Plate 

Pin 3- Grid 

Pin 4- Filament 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony  

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

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   350 max. volts 
DC GRID VOLTAGE  -200 max. volts 
DC PLATE CURRENT   60 max. ma. 
DC GRID CURRENT  15 max. ma. 
PLATE INPUT  17.5 max. watts 
PLATE DISSIPATION  10 max. watts 

Typical Operation: 

DC Plate Voltage   250 350 • • volts 
DC Grid Voltage  -95 -155 . . volts 
Peak RF Grid Voltage   195 235 . . volts 
DC Plate Current   45 45 . • ma. 
DC Grid Current ( Approx.) ° 15 15 • • ma. 
Driving Power ( Approx.) °   3 3.5 . . watts 
Power Output ( Approx.)   5.5 8 . . watts 

:tr.ilqltecttoor;,ide variations as explained on sheet TUBE RATINGS in Gen-

DEC. 20, 1946 TUBE DEPARTMENT 
RADIO CORPORATION OF MIERICA, HARRISON, NEW JERSEY 

DATA 



I O-Y 

POWER AMPLIFIER TRIODE 

RF POWER AMPLIFIER d, OSCILLATOR - Class C Telegraphy 

Key-donn conditions per tube without wodulationw  

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   450 max. volts 
DC GRID VOLTAGE  -200 max. volts 
DC PLATE CURRENT   60 max. ma. 
DC GRID CURRENT  15 max. ma. 
PLATE INPUT  27 max. watts 
PLATE DISSIPATION  15 max. watts 

Typical Operation: 

DC Plate Voltage   350 450 
DC Grid Voltage  -90 -115 
Peak RF Grid Voltage   190 215 
DC Plate Current   55 55 
DC Grid Current ( Approx.) ° . 15 15 
Driving Power (Approx.) °   3 3.3 
Power Output (Approx.)   9 13 

volts 
volts 
volts 

ma. 
ma. 

watts 
watts 

O Subject to wide variations as explained on sheet TUBE RATINGS in Gen-
eral Section. 

" n ece”:Zuese tentlópreeneot':Cer115 .1=epgi veer geedirie 

Data on operating frequencies for the 10-Y are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

DEC. 20, 1946 YUBEDEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 



203-A 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
Filament Thoriated Tungsten 
Voltage 10 a-c or d-c volts 
Current 3.25 amp. 

Amplification Factor 25 

Direct Interelectrode Capacitances lapprox.” 
Grid to Plate 14.5 

Grid to Filament 6.5 

Plate to Filament 5.5 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Base 

PPf 
PPf 
PPf 

7-7/8" 
2-5/16" 
T-18 

Jumbo 4-Large Pin 
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F PONER AMPLIFIER 6 MODULATOR - Class 8  

D-C Plate Voltage 1250 max. volts 
Max-Signal D-C Plate Current 175 max. ma. 
Max-Sigtal Plate Input * 220 max. watts 
Plate Dissipation * 100 max. watts 
Typical Operation - 2 tubes: 

Untess otherwise specified, valves are for 2 tubes. 
Filament Voltage 10 10 a-c volts 
0-C Plate Voltage 1000 1250 volts 
D-C Grid Voltage -35 -45 volts 
Peak A-F Grid-to-Grid Voltage 310 330 volts 
Zero-Signal D-C Plate Current 26 26 ma. 
Max-Signal D-C Plate Current 320 320 ma. 
Load Resistance ( per tubei 1725 2250 ohms 
Effective Load Resaplate to plate) 6900 9000 ohms 
Max-Signal Driving Power 10 11 approx.watts 
max-signal Power Output 200 260 approx.watts 

* Averaged over any audio frequency Cycle of Sloe-wave form. 

R-F PONER AMPLIFIER - Class B Telephony  
Carrier corditions per tube for use with a max. modulatton fact. of I.o 
D-C Plate Voltage 1250 max. volts 
D-C Plate Current 150 max. ma.-  
R-F Grid Current 6 max. amp.. 
Plate Input 150 max. watts 
Plate Dissipation 100 max. watts 
Typical Operation: 
Filament Voltage 10 10 a-c volts 
D-C Plate Voltage 1000 1250 volts 
D-C Grid Voltage -35 -45 volts 
Peak R-F Grid Voltage 95 90 volts 
D-C Plate Current 130 106 ma. 
D-C Grid Current*" 5 3 approx.ma. 
Driving Power*" ° 5 3 ªpprox.watts 
Power Output 40 42.5 approx.watts 

es Subject to wide variations as explained on sheet TRANS. TUBE RATINGS 
0 At crest or a-[ cycle with Modulation Factor of 1.0. 
f- Indicates a change 

APRIL 5, 1937 RCA RADIOTRON DIVISION 
•C,MANUFACTUoflG CO.WW., WC 
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203-A 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
(continued from preceding page) 

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

Carrier conditions per tube for use with a max. made/alien fact. of I.o 

1000 max. volts 
-400 max. volts 
175 max. ma. 
60 max. ma. 
6 max. amp. 

175 max. watts 
67 max. watts 

D-C Plate Voltage 
D-C Grid 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 
D-C Grid Voltage 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current ** 
Driving Power ** 
Power Output 

R-F PONER AMPLIFIER & OSCILLATOR - Class C Telegrªphy 

Key-down conditions per tube without modulation f 

D-C Plate Voltage 1250 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 175 max. ma. 
D-C Grid Current 60 max. ma. 
R-F Grid Current 7.5 max. amp. 
Plate Input 220 max. watts 
Plate Dissipation 100 max. watts 
Typical Operation: 

Filament Voltage 10 10 10 a-c volts 
D-C Plate Voltage 750 1000 1250 volts 
D-C Grid Voltage -75 -100 -125 volts 
Peak R-F Grid Voltage 196 225 255 volts 
D-C Plate Current 150 150 150 ma. 
D-C Grid Current ** 25 25 25 approx.ma. 
Driving Power ** 5 6 7 approx.watts 
Power Output 65 100 130 approx.watts 

# Modulation essentially negative may be used if the positive peak of 
the audio—frequency envelope does not exceed 115% of the carrier con-
dition.. 

** Subject to wide variations as explained on sheet TRANS. TUBE MIMS. 

For use of the 203—A at the higher frequencies, refer to sheet' 
TRANS. TU8E. RATINGS vs FREQUENCY. 

10 10 a-c volts 
750 1000 volts 
-100 -135 volts 
235 275 volts 
150 150 ma. 
50 50 approx.ma. • 
12 14 approx.watts 
65 100 approx.watts 

OUTLINE DIMENSIONS, TUBE SYMBOL, and 
SOCKET CONNECTIONS for the 203-A are the same 

as for the 211 

<— Indicates a change 

APRIL 5, 1937 
RCA RADIOTRON DIVISION 
eCe. unftenCTURING CC.A. 
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AVERAGE CHARACTER ISTICS 
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204-A 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
Filament Thoriated Tungsten 
Voltage 11 a-c or 
Current 3.85 

Amplification Factor 23 
Direct Interelectrode Capacitances (approx.): 
Grid to Plate 15 
Grid to Filament 12.5 
Plate to Filament 2.3 

Overall Length 
Maximum Diameter 

d-c volts 
amp. 

uuf 
umf 
uuf 

14-1/4" + 1/8" 
4-1/16" 
T Bulb -32 

Cap No.1904 
Ease No.3502 

MAXIMUM RATINGS- and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER di MODULATCR - Class  

D-C Plate Voltage 3000 max. volts 
Max.-Signal D-C Plate Current * 275 max. ma. 
Max.-Signal Plate Input* 600 max. watts 
Plate Dissipation * 250 max. watts 
Typical Operation - 2 tubes: 

Unless otherwise sbecified, values are for atubes. 
Filament Voltage 11 11 11 a-c volts 
D-C Plate Voltage 2000 2500 3000 volts 
D-C Grid Voltage -60 -80 -1C0 volts 
Peak A-F Grid-to-Grid Volt. 500 500 500 volts 
Zero-Sig. D-C Plate Cur. 80 80 80 ma. 
Max.-Sig. D-C Plate Cur. 500 420 372 ma. 
Load Resistance (per tube) 2200 3400 5000 ohms 
Effective Load Resistance 

(plate to plate( 8800 13600 20000 ohms 
Max.-Signal Driving Power 20 18 18 approx.watts 
Max.-Signal Ftxmer Output 600 650 700 approx.watts 

* Averaged over any audio- frequency cycle. 

R-F P)WER AMPLIFIER - Class B Telephony 

Carrier conlitions Oer tube for use with a nor. no:Manion fact. of i.o 

D-C Plate Voltage 2500 max. volts 
D-C Plate Current 225 max. ma. 
R-F Grid Current 8 max. amp. 
Plate Input 400 max. watts 
Plate Dissipation 250 max. watts 
Typical Operation: 

Filament Voltage 11 11 a-c volts 
D-C Plate Voltage 1500 2000 volts 
D-C Grid Voltage -50 -70 volts 
Peak R-F Grid Voltage 170 165 volts 
D-C Plate Current 200 160 ma. 
Driving Power ** ° 18 15 approx.watts  
Power Cutout 80 100 approx.watts 

**, 0 : See neat page. 
(continued on next page) 

OCT. 10, 1936 (6-36) RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC 

DATA 
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204-A 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
(continued iron preceding page) 

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

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

D-C Plate Voltage 2000 max. volts 
D-C Grid Voltage -500 max. volts 
D-C Plate Current 275 max. ma. 
D-C Grid Current 80 max. ma. 
R-F Grid Current 8 max. amp. 
Plate Input 550 max. watts 
Plate Dissipation 167 max. watts 
Typical Operation: 

Filament Voltage 11 11 a -c volts 
D-C Plate Voltage 1500 2000 volts 
D-C Grid Voltage -200 -250 volts 
Peak R-F Grid Voltage 450 500 volts 
D-C Plate Current 250 250 ma. 
D-C Grid Current" 35 35 approx.ma. 
Driving Power** 20 20 approx.watts 
Power Output 225 350 approx.watts 

R-F FER AMPLIFIER & OSCILLATCR - Class C Telegraphy 

Key-down conditions per tube without uodsdation Of 

D-C Plate Voltage 2500 max. volts 
D-C Grid Voltage -500 max. volts 
D-C Plate Current 275 max. ma. 
D-C Grid Current 80 max. ma. 
R-F Grid Current 10 max. amp. 
Plate Input 690 max. watts 
Plate Dissipation 250 max. watts 
Typical Operation: 

Filament Voltage 11 11 11 . a-c volts 
D-C Plate Voltage 1500 2000 2500 volts 
D-C Grid Voltage -150 -175 -200 volts 
Peak R-F Grid voltage ace 425 440 volts 
D-C Plate Current 250 250 250 ma. 
D-C Grid Current ** 30 30 30 approx.ma. 
Driving Power** 15 15 15 approx.watts 
Power Output 240 350 450 approx.watts 

CC Subject to wide variations as explained on seivetTNANs. TUBE RATINGS. 

111. Modulation essentially negativb may be used if the positive peak of 
the audio- frequency envelope does not exceed115/Gof the carrier con-
ditions. 

° At crest of audio- frequency cycle with modulation factor of 1.0. 

For use of the 204-A at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

OCT. 10, 1934 (6-36) 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY INC 
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204-A 
R-F POWER AMPLIFIER, OSCILLATOR 

CLASS B MODULATOR 

144;4±k, 

qí6R. 

Am"-

TYPICAL CHARACTERISTICS 
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207 
POWER TRIODE 

WATER COOLED 

GENERAL DATA 
Electrical: 

Filament, Tungsten: 
Voltage  22   ac or dc volts 
Current  52   amp 
Starting Current: The filament current must never exceed 100 

amperes, even momentarily. 
Cold Resistance 0  03   ohm 
NOIE: This tube can often be operated with reduced filament voltage 

as explained on sheet TYPES OF CATHODES in the General Section. 
Ampl;fication Factor . . . 20 
Direct Interelectrode Capacitances ( Approx.): 

Grid to Plate  27   Pe-,f 
Grid to Filament . . . . 18   Piif 
Plate to Filament. . . . 2   puf 

Mechanical: 

Terminal Connections: 

F- Filament 
G- Grid 

Terminal 

P- Water-Cooled 
Plate 
Terminal 

Mounting Position  Vertical, Filament End UP 
Maximum Overall Length   20-1/4" 
Maximum Radius 
Water Flow   

The water flow must start before the application of any voltages and 
must continue for 2 minutes after the removal of all voltages. 

Outlet Water Temperature   70 max. °C 
Water Pressure in Jacket   80 max. psi 

6-1/2" 
3 to 8 gpm 

Components: 

Water Jacket   RCA MI-7415 
Gasket   RCA MI-7440 

AF POWER AMPLIFIER&MODULATOR - Class Ili  

Maximum CGS* Ratings, Absolute Values: 

DC PLATE VOLTAGE   15000 max. volts. 
MAX.-SIGNAL DC PLATE CURRENT*  2 max. amp 
MAX.-SIGNAL PLATE iNPUT*   20 max. kw 
PLATE DISSIPATION .   7.5 max. kw 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage   6000 10000 12500 volts 
DC Grid Voltaget   -210 -410 -575 volts 
Peak AF Grid-to-Grid Voltage   1520 2140 2300 volts 
Zero-Signal DC Plate Current   0.5 0.5 0.4 amp 
Max.-Signal DC Plate Current   2.5 3.2 2.8 amp 

e.*.t. See next page. e- Indicates a change. 

SEPT. 30, 1948 TUBE DEPARTMENT 
tADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA]. 



207 
POWER TRIODE 

Effective Load Resistance 
(Plate-to-plate) . . . 4200 6400 10000 ohms 

Max.-Signal Driving 
Power ( Approx.) . . . 190 380 400 watts 

Max.-Signal Power 
Output ( Approx.) . . . 8 20 22.5 kw 

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

RF POWER AMPLIFIER - Class BTelephony  

Ca rr i rr conditions Per tube for use with a max. modulation factor of 1.0 

Maximum COS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   15000 max. volts 
DC PLATE CURRENT   1 max. amp 
PLATE INPUT  15 max. kw 
PLATE DISSIPATION  10 max. kw 

Typical Operation: 

DC Plate Voltage   6000 10000 14000 volts 
DC Grid Voltagef   -225 -440 -650 volts 
Peak RF Grid Voltage   400 600 730 volts 
DC Plate Current   0.62 0.93 1 amp 
Driving Power ( Approx.)' 72 16 0 watts 
Power Output (Approx.) . 1 2.5 4 kw 

PLATE-MODULATED RF POWER AMPLIFIER - Class CTelephOny 

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

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   10000 max. volts 
DC GRID VOLTAGE  -3000 max. volts 
DC PLATE CURRENT   1 max. amp 
DC GRID CURRENT  0.2 max. amp 
PLATE INPUT  10 max. kw 
PLATE DISSIPATION  6.6 max. kw 

Typical Operation: 

DC Plate Voltage   6000 8000 10000 volts 
DC Grid Voltageedl   -1200 -1600 -2000 volts 
Peak RF Grid Voltage   1860 2300 2660 volts 
DC Plate Current   0.76 0.78 0.75 amp 
DC Grid Current ( Approx.). 0.15 0.14 0.07 amp 
Driving Power ( Approx  )   280 325 185 watts 
Power Output ( Approx.) . . 3.5 5 6 kw 

f For dc filament supply. 
• At crest of audio- frequency cycle with modulation factor of 1.0. 
* Obtained by grid resistor or by partial self-bias methods. 

• O. , . See next page. 

SEPT. 30, 1948 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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207 

POWER TRIODE 

No„ 

RF POWER AMPLIFIER 4. OSCILLATOR - Class C Telegraphy 

fey-doun conditions per tube without aodutationm  

Maximum CCS . Ratings, Absolute Values: 

DC PLATE VOLTAGE   15000 max. volts 
DC GRID VOLTAGE  -3000 max. volts 
CC PLATE CURRENT   2 max. amp 
DC GRID CURRENT  0.2 max. amp 
PLATE INPUT  30 max. kw 
PLATE DISSIPATION  10 max. kw 

Typical Operation: 

DC Plate Voltage ..  8000 10000 12000 volts 
DC Grid Voltage A4e  -1000 -1200 -1600 volts 
Peak RF Grid Voltage   1730 2050 2650 volts 
DC Plate Current   1.10 1.33 1.67 amp 
DC Grid Current ( Approx.). 0.17 0.12 0.09 amp 
Driving Power ( Approx  )   295 245 235 watts 
Power Output ( Approx.) . . 6.5 10 15 kw 

• Continuous Commercial Service. 

ï For ac filament supply. 

Ca Modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115% of the carrier con-
ditions. 

• Obtained from fixed supply, by grid resistor. ,or by cathode resistor. 

Data on operating frequencies for the 207 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

SEPT. 30, 1948 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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POWER TRIODE 
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POWER TRIODE 

SEPT. 30, 1948 
TUBE DEPARTMENT CE-7020 

RA010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 





207 

AVERAGE FILAMENT- EMISSION CHARACTERISTIC 
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TYPICAL CHARACTERISTICS 
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211 
R-F POWER AMPLIFIER, OSCILLATOR, 
A-F POWER AMPLIFIER, MODULATOR 

Filament Thoriated Tungsten 
Voltage 10 a-c or O-c volts 
Current 3.25 amp. 

Amplification Factor 12 

Direct lnterelectrode Capacitances: 
Grid to Plate 14.5 PPY 
Grid to Filament 6.0 PO 
Plate to Filament 5.5 MO 

Maximum Overall Length 7-7/8" 
Maximum Diameter 2-5/16" 
Bulb T-18 
Base Jumbo 4-Large Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER & MODULATOR - Class A. 

C-C Plate Voltage 1250 max. volts 
Plate Dissipation 75 max. watts 
Typical Operation agio Characteristics: 

Filament Voltage 10 10 10 a-c volts 
D-C Plate Voltage 750 1000 1250 volts 
0,C Grid Voltage -46 -61 -80 volts 
Peak A-F Grid Voltage 41 56 75 volts 
D-C Plate Current 34 53 60 ma. 
Plate Resistance 4400 3800 3600 ohms 
Mutual Conductance 2750 3150 3300 pmho5 
Load Resistance 00 7600 9200 ohms 
U.P.O. ( 5% second harmonic) 5.6 12 19.7 watts 

A-F POWER AMPLIFIER & MODULATOR -  Class 8 

D-C Plate Voltage 
Max-Signal D-C Plate Current • 
Max-Signal Plate Input" 
Plate Dissipation * 
Typical Operation - 2 tubes: 

Unless otherwise specified, 
Filament Voltage 
D-C Plate Voltage 
D-C Grid Voltage 
Peak A-F Grid-to-Grid Voltage 
Zero-Sig. D-C Plate Current 
Max-Sig. D-C Plate Current 320 
Load Resistance ( per tube) 1725 
Effective LoadRes.ipiate-to-plate/6900 
Max-Signal Driving Power 7.5 
Max-Signal Power Output 200 

1250 max. 
175 max. 
220 max. 
100 max. 

volts 
ma. 
watts 
watts 

values are for 2 tubes. 
10 10 a-c volts 

1000 1250 volts 
-77 -100 volts 
380 410 volts 
20 20 ma. 

320 ma. 
2250 ohms 
9000 ohms 

8 approx.watts 
260 approx.watts 

R-F PONER AMPLIFIER - Class 13 Telephony 
Carrier conditions per tube for use with a max. modulation fact. of 1.0 

D-C Plate Voltage 1250 max. volts 
D-C Plate Current 150 max. ma. 
R-F Grid Current 6 max. amp. 
• Averaged over any audifi:Inc:gyoeyeet page) 

SEPT. 30, 1936 
RCA RADMDTRON DIVISION 
KAumufACTVIMGCOWAMCINC. 

DATA 
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211 
R-F POWER AMPLIFIER, OSCILLATOR, 
A-F POWER AMPLIFIER, MODULATOR 

(nOntlinted tron preceding Page) 
Plate Input • 150 max. watts 
Plate Dissipation 100 max. watts 
Typical Operation: 

Filament Voltage 10 10- a -c volts 
D-C Plate Voltage 1000 1250 volts 
D-C Grid Voltage -77 -100 volts 
Peak R-F Grid Voltage 125 125 volts 
D-C Plate Current 130 106 me. 
D-C Grid Current** 5 1 approx.ms. 
Driving Poner°** 10 7.5 apprca.watts 
Poner Output 40 42.5 approx.watts 

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

Carrier conditions per tube for use with a oar. modulation fact, of z.o 
D-C Plate Voltage 1000 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 175 max. ma. 
D-C Grid Current 50 max. ma. 
R-F Grid Current 6 max. amp. 
Plate Input 175 max. watts 
Plate Dissipation 67 max. watts 
Typical Operation: 

Filament Voltage 10 10 a -c volts 
D-C Plate Voltage 750 1000 volts 
D-C Grid Voltage -200 -260 volts 
Peak R-F Grid Voltage 350 410 volts 
D-C Plate Current 150 150 ma. 
D-C Grid Current" 35 35 approx.ma. 
Driving Power" 12 14 approx.watts 
Power Output 65 100 approx.watts 

R-F POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

Key-dawn conditions per tube without modulation 1# 
D-C Plate Voltage 1250 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 175 max. ma. 
D-C Grid Current 50 max. ma. 
R-F Grid Current 7.5 max. amp. 
Plate Input 220 max. watts 
Plate DisSipation lce max. watts 
Typical Operation: 

Filament Voltage 10 10 10 a-c volts 
D-C Plate Voltage 750 1000 1250 volts 
D-C Grid Voltage -135 -175 -225 volts 
Peak R-F Grid Voltage 275 315 375 volts 
D-C Plate Current . 150 150 150 ma. 
D-C Grid Current" 18 18 18 approx.ma. 
Driving Power" 5 6 7 aurox.watts 
Poser Output 65 lce 130 appun!vatts 

ifig Modulation essentially negative may oe used if the positive peak of 
the audio—frequency envelope does not exceed 115% of the carrier 

ee:ej lerilext a e 
P g (continued on next page)  
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2 1 1 
R-F POWER AMPLIFIER, OSCILLATOR, 
A-F POWER AMPLIFIER, MODULATOR 

(continued from preceding pagel 

At crest of a—f cycle wIth modulation factor of 1.0. 

Subject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

For use of the 211 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

lia BULB 

JUMBO 4— 
LARGE PIN 
BASE(RU4) 

.109"MAX.-1 

1.165 MAX. 

FOUR PINS 3;16— 

1.867-MAX. 

7 1'a MAX. 

PIEC EANC TEROCI≥E S 

BOTTOM VIEW OF BASE  

TUBE SYMBOL & TOP VIEW 
OF 

, SOCKET CONNECTIONS 

BAYONET 
PIN 

PLATE 

FILAMENT 

FILAMENT 

GRID 

JAN. 15, 1936 RCA RADIOTRON DIVISION 
RCA mANUPACTURING COMPANY. INC 
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217-C 
HALF-WAVE VACUUM RECTIFIER 

NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  10.0 .   ac volts 
Current  3.25  amp 

Mechanical: 

Mounting Position  Vertical only, base down 
Overall Length   8-1/4" i 1/4" 
Seated Length  7-15/16" ± 1/4" 
Maximm Diameter   .2-5/16" 
Bulb   T-18 
Cap  Medium 
Base   Medium-Metal-Shell Jumbo 4-Pin, Bayonet 
Basing Designation for BOTTOM VIEW   2C 

2 3 

Pi n 1 - No Connection Pin 4- Filament 
Pin 2- Filament 
Fi n 3 - No Connection Cap - Plate 

, 4 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

PEAH INVERSE PLATE VOLTAGE   7500 max. volts 
PEA« PLATE CURRENT   0.6 max. amp 
AVERAGE PLATE CURRENT   0.15 max. amp 

OUTLINE DIMENSIONS for the 217-C are the same as those 
for Type 805. 

AVERAGE PLATE CHARACTERISTIC 
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304TH 

H-F POWER TRIODE 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Arrangement Series Parallel 

Voltage  10 5 . . . . . ac or dc volts 
Current 12  5 25   amp 

Amplification Factor. . . 20 
Direct Interelectrode Capacitances: 
Grid to Plate  10.2 ugf 
Grid to Filament . .   13.5 waf 
Plate to Filament.   0.7 uhf 

Mechanical: 

Mounting Position    Vertical, base down 
Overall Length   7-7/16" t 3/16" 
Seated Length    6-11/16" i 3/16" 
Maximum Radius     1113/16" 
Cap    Beaded Small 
Base     See next page 
Basing Designation for BOTTOM VIEW 4BC 

G P Pin 1— Filament Pin 4— Filament 
No.2 No.1 

Pin 2— Filament 
No.2 I I End Terminal— Plate 

Pin 3— Filament 
No.1 Side Cap — Grid 

AF POWER AMPLIFIER r MODULATOR --Class B  

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   3000 max. volts 
MAX.—SIGNAL DC PLATE CURRENT'  900 max. ma. 
PLATE DISSIPATION'   300 max. watts 

Typical Operation: 
Values are for two tubes 

DC Plate Voltage   1500 2000 3000 
DC Grid Voltage ( Approx.!. —65 —90 —150 
Peak AF Grid—to—Grid Volt. 330 350 420 
Zero—Signal DC Plate Cur.. 267 200 134 
Max.—Signal OC Plate Cur.. 1066 900 667 
Elfective Load Resistance 

Iplate—to—platel   2840 4820 10200 
Max.—Signal Driving Power 

(Approx  I   17 12 6 
Max.—Signal Power Output 

(Approx  I   1000 1200 1400 

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

volts 
volts 
volts 

ma. 
ma. 

ohms 

watts 

watts 

AUG. 15, 1946 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



304TH 

H-F POWER TRIODE 

RF POWER ANPLIFIER 6, OSCILLATOR—Class C Telegraphy 

Key-donn conditions pee tube without +modulation 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  3000 max. volts 
DC PLATE CURRENT  900 max. ma. 
DC GRID CURRENT   170 max. ma. 
PLATE DISSIPATION   300 max. watts 

Typical Operation: 

DC Plate Voltage  1500 2000 3000 . • volts 
DC Grid Voltage   -125 -200 -300 • • volts 
Peak RF Grid Volt. ( Approx.).   250 325 395 . • volts 
DC ° late Current  667 600 500 • • ma. 
DC Grid Current ( Approx.)   115 125 135 • • ma. 
Driving Power lApprox.I   25 39 53 . . watts 
Power Output lApProx  I   700 900 1200 • • watts 

Data on operating frequencies for the 304TH are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

304TH BASE 

MAX. 

/ -
4I,, 

MIN. 
I 25/3; MAX. 4 PINS 

.249"± . 002" 

DIA. 

*ON FINISHED TUBE ADD.060"FOR SOLDER 

92CS - 6766 

AUG. 15, 1946 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



304TH 

H-F POWER TRIODE 

AUG. 15, 1946 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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4-400A 

Beam Power Tube 

FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

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

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

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

(Approx.): 
Grid No.1 to plate  0.12 µµf 
Grid No.1 to filament, grid No.2, 

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

and base shell   4.6 µµf 

Mechanical: 

Operazing Position  Vertical, base down or up 
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 Small (JEDEC No.C1-22) 
Base   Special Metal-Shell Giant 5-Pin 

Basing Designation for BOTTOM VIEW  58K 

Pin 1- Filament 

Pin 2- Grid No.2 

Pin 3- Grid No.1 

Pin 4- Grid No.2 

Pin 5- Filament 

Cap- Plate 

Thermal: 

Forced-Air Cool;ng: 
Upward through base toward bulb: 

Base-cooling air flow from a small fan or centrifugal 
blower should be applied simultaneously with filament 
power. ln continuous service 14 cfm at a static pressure 
of 0.25 inch of water are required through the base when 
the Eimac socket and chimney are used. 

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

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 1-62 

DATA 1 



4-400A 

Components: 

Socket  Eimac SK-400, or equivalent e 
Chimney   Eimac SK-406, or equivalent 
Heat-Radiating Plate Connector.   . Eimac HP-6, or equivalent 

AF POWER AMPLIFIER & MODULATOR -- Class A8 

Maximum CCSb Ratings, Absolute-Naximum Values: 

DC PLATE VOLTAGE  4000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   800 max. volts 
MAX.-SIGNAL DC PLATE CURRENTc   350 max. ma 
GRID-No.2 INPUTc  35 max. watts 
GRID-No.1 (CONTROL-GRID) INPUTc . . .   10 max. watts 
PLATE DISSIPATIONc  400 max. watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier condittons per tube for use 
withamaximum modulation factorofs 

Maximum CCSb Ratings, Absolute-Maximum Values: 

At frequencies up to 75 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 

Maximum ICASd Ratings, Absolute-Maximum Values: 

At frequencies uP tc 30 Mc 

DC PLATE VOLTAGE  4000 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 Telegraphy' 
and 

RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCSb Ratings, Absolute-Maximum Values: 

At frequencies uP to ilo 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 

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



4-400A 

a metal base shell should be grounded by means of suitable spring fingers. 

Cortinuous Commercial Service. 

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

d intermittent Commercial and Amateur Service. 

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

RADIO CORPORATION OF AMERICA DATA 2 

Electron Tube Division Harrison, N. J. I —62 
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575-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER "\ 

575-A is the same as the 673 except for the following. 
items: 

Mechanical: 

Overall Length   10-1/8" + 1" - 3/8" 
Maximum Diameter   3-1/8" 
Weight ( Approx.)   10.8 oz 
Cap  Medium (JETEC No.C1-5), or 

Skirted Medium (JETEC No-Cl-6) 
Base   Medium-Métal -Shell Jumbo 4-Pin 

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

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

P'n 1- No Connec-
tion 

Pin 2- Filament, 
Cathode 
Shield 

3I/El" MAX. 
«ità• 

MEDIUM CAP 
JETEC NS CI- 5 

OR 
SPURTED MEDIUM CAP 

JETEC N2 CI- 6 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM-
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 

Pin 3-No Connec-
tion 

Pin 4- Filament 
Cap- Anode 

+1" 
-3/e 

92CS-6654R2 

...Indicates a change. 

4-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA HARRISON. NEW JERSEY 
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6AR11 

Semiremote-Cutoff Twin Pentode 
DUODECAR TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values': 
Voltage ( AC or DC)  6.3 t 0.6 volts 
Current at heater volts = 6.3 . • . 0.500 amp 
Peak heater-cathode voltage 

(Each unit): 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200a max. volts 
Direct lnterelectrode Capacitances:b 

Unit No.2: 
Grid No.1 to plate 0  026 Pf 
Grid No.1 to cathode, grid No.2. 

grid No.3 & internal shield, 
and heater  10 Pf 

Plate to cathode, grid No.2, grid 
No.3 & internal shield, and heater 2.8 Pf 

Unit No.a: 
Grid No.1 to plate 0  026 Of 
Grid No.1 to cathode, grid No.2, 

grid No.3,grid No.3 of unit No.1 
& internal shield, and heater . . 10 Pf 

Plate to cathode, grid No.2. 
grid No.3, grid No.3 of unit No.1 
& internal shield, and heater. . . 3.0 Pf 

Plate of unit No.1 to plate 
of unit No  2   0.02 max. Pf 

Grid No.1 of unit No.1 to plate of 
unit No.2 Pf 0  032 max. 

Grid No.1 of unit No.2 to plate 
of unit No  1 0  0)2 max. Pf 

Characteristics, Class AI Amplifier (Each Unit): 

Plate Supply Voltage  125 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  125 volts 
Cathode Resistor  56 ohms 
Plate Resistance ( Approx  )   0.2 megohm 
Transconductance  10500 µmhos 
Plate Current   11 ma 
Grid-No.2 Current   3.5 ma 
Grid-No.1 Voltage ( Approx.) for 

transconductance ( mhos) - 50   -15 volts 

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length 1  875" 

e RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison, N. J. 1-63 



6AR11 

Seated Length 1  250" to 1.500" 
Diameter 1  062" to 1.188" 
Bulb T9 
Base Small-Button Duodecar 12-Pin ( JEDEC No.E12-70) 

Basing Designation for BOTTOM VIEW  120M 

Pin 1- Heater 
Pin 2- Plate of 

Unit No.2 
Pin 3- Grid No.2 

of Unit No.2 
Pin 4 - Grid No.3 

of Unit No.2 
Pin 5- Grid No.1 

of Unit No.2 
Pin 6- Cathode of 

Unit No.2 
Pin 7- Grid No.3 

of Unit No.1, 
Internal 
Shield 

Pin 8- Plate of 
Unit No.1 

Pin 9- Grid No.2 
of Unit No.1 

Pin 10- Grid No.1 
of Unit No.1 

Pin 11- Cathode 
of Unit No.1 

Pin 12- Heater 

AMPLIFIER -- Class AI 

Values are for Each Unit 

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE   330 max. volts 
GRID No.3 ( SUPPRESSOR GRID) . . .Connect to cathode at socket 
GRID-No.2 ( SCREEN-GRID) SUPPLY VOLTAGE . . 330 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.2 InPut Rating Chart 

at front of Receiving Tube Sect ion 
GR I D-No. 1 ( CONTROL-GR I D) VOLTAGE: 

Positive-bias value   0 max. volts 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 165 volts . 0.65 max. watt 
For grid-No.2 voltages between 

165 and 330 volts  See Grtd-No.2 Input Rating Chart 
at front of Receiving Tube 5iect ion 

PLATE DISSIPATION   3.1 max. watts 

a The dc component must not exceed 100 volts. 

wi th external sh i el d JEDEC 00.309 connected to cathode of mit under test. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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..--1.188" MAX. 
1.062" MIN:. 

DIA. 

79 
BULB 

BASE 
JEDEC No. Ei2-70 

92CS-11485RI 

* APPLIES TO MINIMUM DIAMETER EXCEPT IN AREA OF SEAL. 

0 RADIO CORPORATION OF AMERICA DATA 2 
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Dual Triode—Sharp-Cutoff Pentode 
Dual Triode Has High-Mu Unit & Medium-Mu Unit 

DUODECAR TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maxtmum Values): 
Voltage ( AC or DC)  6.3 t 0.6 volts 
Current at heater volts r 6.3 . . .   1.050 amp 
Peak heater-cathode voltage 

(Each unit): 
Heater negative with 

respect to cathode  2C0 max. volts 
Heater positive with 

respect to cathode  200° max. volts 
Direct Interelectrode Capacitances:b 
Triode Finit No.t: 

Grid to plate   1.9 Pf 
Grid to cathode, cathode of triode 

unit No.2 & internal shield, 
pentode cathode & pentode grid 
No.3& internal shield, and heater. 3.0 Pf 

Plate to cathode, cathode of triode 
unit No.2diinternal shield, 
pentode cathode & pentode grid 
No.3&internal shield, and heater. 2.2 Pf 

Triode Unit Y0.2: 
Grid to plate   
Grid to cathode & internal shield, 

pentode cathode & pentode grid 
No.3&internal shield, and heater. 

Plate to cathode A internal shield, 
pentode cathode & pentode grid 
No.3& internal shield, and heater. 

Pentode Unit: 
Grid No.1 to plate  0.11 Pf 
Grid No.1 to cathode of triode 

unit No.2 & internal shield, 
cathode & grid No.3 di internal 
shield, grid No.2, and heater . 9.5 Pf 

Plate to cathode of triode unit 
No.2 & internal shield, cathode 
& grid No.3 & internal shield, 
grid No.2, and heater   4.4 Pf 

Pentode plate to plate of triode 
unit No.2 0  044 max. Pf 

Plate of triode unit No.1 to 'plate 
of triode unit No.2   0.06 max. Pf 

RADIO CORPORATION OF AMERICA DATA 
Electron Tube Division Harrison, N. J. I —63 
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Characteristics, Class AI Amplifier: 

Triode Units 

Unit No.1 Unit No.2 

Plate Supply Voltage  200 200 volts 
Grid Voltage  -2 - volts 
Cathode Resistor  220 ohms 
Amplification Factor  68 41 
Plate Resistance ( Approx  )   12400 9400 ohms 
Transconductance  5500 4400 µmhos 
Plate Current   7 9.2 ma 
Grid Voltage ( Approx.) for 

plate µa - 10   -5.5 - volts 
Grid Voltage ( Approx.) for 

plate µa - 100  - -6.5 volts 

Plate Supply Voltage  200 volts 
Grid-No.2 Supply Voltage  125 volts 
Cathode Resistor  68 
Plate Resistance(Approx.)   70000 ohms 
Transconductance  10500 µmhos 
Plate Current   24 ma 
Grid-No.2 Current   5.2 ma 
Grid-No.1 Voltage ( Approx.) for 

plate µa - 100  -8 volts 

Mechanical: 

Operating Position  Any 
Types of Cathodes   Coated Unipotential 
Maximum Overall Length 2  375" 
Seated Length 
Diameter 
Bulb 

Base Small-Button Duodecar 12-Pin (JEDEC No.E12-70) 
Basing Designation for BOTTOM VIEW  12DP 

Pin 1- Heater Pin 8- Plate of 
Pin 2 - Pentode Plate Triode 
Pin 3- Grid of Unit No.1 

Triode Pin 9- Pentode 
Unit No.2 Cathode, 

Pin 4- Plate of 6 7 Pentode 
Triode 5 8 Grid No.3, 
Unit No.2 Internal 

Pin 5- Cathode Shield 
of Triode Pin t)- Pentode 
Unit No.1 Grid No.2 

Pin 6- Grid of 2 Pin 11- Pentode 
Triode I Grid No.1 
Unit No.1 Pin 12- Heater 

Pin 7- Cathode 

Pentode Unit 

ohms 

1  750" to 2.000" 
1  062" to 1.188" 

T9 

of Triode 
Unit No.2, 
Internal 
Shield 

RADIO CORPORATION OF AMERICA 
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AMPLIFIER -- Class AI 

Maximum Ratings, Design—Maximum Values: 

Triode Units 

Unit No.1 Unit NO.2 

PLATE VOLTAGE . . . .  330 max. 330 max. volts 
GRID ( CONTROL-GRID) VOLTAGE: 

Positive-bias value   0 max. 0 max. volts 
PLATE DISSIPATION 1  5 max. 2 max. watts 

Pentode Unit 
PLATE VOLTAGE . . . . . . . . . . . . . 330 max. volts 
GRID-No.2 ( SCREEN-GRID) SUPPLY VOLTAGE . 330 max. volts 
GRID-No.2 VOLTAGE  SeeGrid-NO.2 Input Ratine Chart 

at front of Receiving Tube Sect i on 
GRID-No.1 ( CONTROL-GRID) VOLTAGE: 

Posi tive-bias val ue   0 max. volts 
GRID-No.2 INPUT: 

For grid-No.2 vol tages up to 165 vol ts. 1.1 max. watts 
For grid-No.2 voltages between 

165 and 330 volts  See Gri d-No. 2 Inui t Rating Chart 
at front of Receiving Tube Sect ion 

PLATE DISSIPATION   5 max. watts 

Maximum Circuit Values: 

Values are for Each Unit 

Triode Pentode 
Units Unit 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation. . . . 0.5 max. 0.25 max. megohm 
For cathode-bias operation. . . 1 max. 1 max. megohm 

2 The dc component must not exceed 100 volts. 
b without external shield. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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r
1.188" MAX. 
1.062" MIN.* 

DIA. 

T9 
BULB 

BASE 
JEDEC No. E12-70 

92CS-11838 

• APPLIES TO MINIMUM DIAMETER EXCEPT IN AREA OF SEAL. 

RADIO CORPORATION OF AMERICA 
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Half-Wave Vacuum Rectifier 

DUODECAR TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage ( AC or DC)  6.3 ± 0.6 volts 
Current at heater volts 6.3 1  200 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode°   5000b max. volts 
Heater positive with 

respect to cathode  300c max. volts 
Direct Interelectrode Capacitances 

(Approx.): d 
Plaie to cathode and heater   5.5 me 
Cathode to plate and heater   7.5 me 
Heater to cathode   2.8 mgf 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 2  625" 
Seated Length 2  000" to 2.250" 
Diameter 1  062" to 1.188" 
Bulb T9 
Base Small-Button Duodecar 12-Pin (JEDEC No.E12-70) 

Basing Designation for BOTTOM VIEW  12BL 

Pin 1- Heater 
Pin 2- No Internal 

Connection 
Pin 3- Sane as 

P:n 2 
Pin 4 - Plate 
Pin 5- Do Not 

Use° 
Pin 6- Do Not 

Use° 

Pin 7- Cathode 
Pin 8- Do Not 

Usen 
Pin 9- Do Not 

Usen 
Pin 10- Plate 
Pin 11- Same as 

Pin 2 
Pin 12- Heater 

DAMPER SERVICE 

Maximum Ratings, Design-Naximum Values: 

For operation in a 525- line, 3o-frame system f 

PEAK INVERSE PLATE VOLTAGE°   5000 max. volts 
PEAK PLATE CURRENT   1000 max. ma 
DC PLATE CURRENT  165 max. ma 
PLATE DISSIPATION   5.3 max. watts 

Characteristics, Instantaneous Value: 

Tube Voltage Droo for plate 
ma. . 250   32 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6AX3 

a This rating is applicable when the duration of the voltage pulse does 
not exceed 15 per cent of one horizontal scanning cycle. In a 525- line, 
SO- frame system, 15 per cent of one horizontal scanning cycle is 
10 microseconds. 

The dc component must not exceed 900 volts. 

C The dc component must not exceed 100 volts. 

d Without external shield. 

e Socket terminals 5,6.8. and 9 should not be used as tie points. 

t:ers,,CI rdin 'cltne."?7..?,sf,9one,IngUai%tU:ecco=:=? 

• 
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6AY3 

Half-Wave Vacuum Rectifier 
NOVAR TYPE 

For Television Damper Service 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage ( AC or DC)  6.3 t 0.6 volts 
Current at heater volts = 6.3 . . .   1.200 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode°   5000e max. volts 
Heater positive with 

respect to cathode  300° max. volts 
Direct InterelectrodeCapacitances(Approx.):° 

Plate to cathode and heater   6.5 pf 
Cathode to plate and heater   9.0 pf 
Heater to cathode   2.8 pf 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  3.54" 
Maximum Seated Length   3. 16" 
Length, Base Seat to Bulb Top ( Excluding tip) . 2.60" t 0.09" 
Diameter 1  062" to 1.188" 
Bulb T9 
Socket  Novar 9-Contact 
Base  Small-Button Novar 9-Pin (JEDEC No.E9-75) 
Basing Designation for BOTTOM VIEW  9HP 

Pin 1- Do Not Use' 
Pin 2 - Plate 
Pin 3 - Do Not Use 
Pin 4 - Heater 

Pin 5- Heater 
Pin 6- Do Not Use° 
Pin 7- Plate 
Pin 8- Do Not Use' 
Pin 9- Cathode 

DAMPER SERVICE 

Maximum Ratings, Design-Maxtmum Values: 

For oPeration in a 525-line. 3o-frame system f 

PEAK INVERSE PLATE VOLTAGE °   5000 max. volts 
PEAK PLATE CURRENT  1100 max. ma 
DC PLATE CURRENT  175 max. ma 
PLATE DISSIPATION   6.5 max. watts 

& This rating is applicable when the duration of the voltage pulse does 
not exceed 15 per cent of one horizontal scanning cycle. In a 525- line, 
30-Trame system, 15 per cent of one horizontal scanning cycle is 10 
microseconds. 

-.Indicates a change. 

RADIO CORPORATION OF AMERICA 
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The dc component must not exceed 900 volts. 

The dc component must not exceed 100 volts. 

d Without external shield. 

e Socket terminals 1. 3. 6. and 8 should not be used as tie points. It 
is recommended that"the socket cl ips for these pins be removed to reduce 
the possibility of arc-over and to minimize leakage. 

As described in " Standards of Good Engineering Pract ice Concerning Tele-
vision Broadcast Stations... Federal Communicat ions Commission. 

1.188' MAX.. 
1.0 62' MIN.---)• 

DIA. 

• Mr 

3.54' 3.6" 
MAX. MAX. 

• 

±.09' 

BASE 
JEDEC NoE9-75 

92CS-NO7BRZ 

APPLIES IN ZONE STARTING 0.375" FROM BASE SEAT. 

MEASURED FROM BASE SEAT TO BULB-TOP LINE AS DETERMINED 

BY A RING GAUGE OF 0.600" INSIDE DIAMETER. 

RADIO CORPORATION OF AMERICA 
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Twin Diode—Medium-Mu-Twin Triode 

• DUODECAR TYPE 
With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage (AC or DC). . . . 6.3 6.3 ± 0.6 volts 411) Current   0.600 ± 0.040 0.600' amp 
Warm-up time (Average).   11 sec 
Peak heater-cathode 
voltage ( Each unit): 
Heater negative with 

respect to cathode  200 max. volts . 
Heater positive with 

respect to cathode  200c max. volts • Direct Interelectrode 
Capacitances (Approx. ):d 

Diode Units: 
Plate of unit No.1 to cathode, 

internal shield, and heater . 1.9 Pf 
Plate of unit No.2 to cathode, 

internal shield, and heater . 1.8 Pf 

Triode Units: Unit No.1 Unit Y0.2 
Grid to plate   1.5 1.5 Pf 
Grid to cathode, 

internal shield, 
and heater  1.7 1.8 Pf 

Plate to cathode, 
internal shield, 
and heater  1.6 0.6 Pf 

Plate of diode unit No.1 
to plate of diode 
unit No.2   0.7 Pf 

Triode grid to plate of 
diode unit No.1 . . . . 0.015 0.005 Pf 

Triode grid to plate of 
diode unit No.2 . . . . 0.02 0.005 Pf 

Plate of triode unit No.1 
to plate of triode 
unit No.2   0.9 Pf 

Characteristics, Class AI Amplifier ( Each Triode Unit): 

Plate Voltage   250 volts 
Grid Voltage  -8 volts 
Amplification Factor  18 
Plate Resistance (Approx  )   7200 ohms 
Transconductance  2500 gmhos 
Plate Current   10 ma 
Grid Voltage (Approx.) for plate )ua = 50   -20 volts 

Oidljh RADIO CORPORATION OF AMERICA 
leak Electron Tube Division Harrison, N. J. 
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Mechanical: 

Operating Position  Any 
Types of Cathodes   Coated Unipotential 
Maximum Overall Length 1  875" 
Seated Length 1  250" to 1.500" 
Diameter 1  062" to 1.188" 
Bulb 19 
Base Small-Button Duodecar 12-Pin (JEDEC No.E12-70) 

Basing Designation for BOTTOM VIEW  12BF 

Pin 1 - Heater 
Pin 2- Cathode of 

Triode 
Unit No.2 

Pin 3- Grid of 
Triode 
Unit No.2 

Pin 4- Plate of 
Triode 
Unit No.2 

Pin 5- Grid of 
Triode 
Unit No.1 

Pin 6- Plate of 
Triode 
Unit No.1 

Pin 7- Cathode of 
Triode 
Unit No.1 

Pin 8- Plate of 
Diode 
Unit.No.2 

Pin 9- Cathode of 
Diode Units 
No.1 el No.2 

Pin 10- Plate of 
Diode 
Unit No.1 

Pin 11- Internal 
Shield 

Pin 12- Heater 

TRIODE UNITS -- AMPLIFIER -- Class Ai 

Values are for Each Unit 

Maximum Ratings, Design—Maximum Values: 

PLATE VOLTAGE   330 max. volts 
DC CATHODE CURRENT  20 max. ma 
PLATE DISSIPATION   3 max. watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.25 max. megohm 111) 
For cathode-bias operation  1 max. megohm 

DIODE UNITS -- Two 

Values are for Each Unit 

Maximum Ratings, Design—Maximum Values: 

PLATE CURRENT   

Characteristics, Instantaneous Value: 

Plate Current for plate volts = 5 . . . 

e At neater amperes = 0.600. 
At heater volts a 6.3. 

C The dc component must not exceed 100 volts. 

d Without external shield. 

5 max. 

20 

ma • 

ma 

• 
RADIO CORPORATION OF AMERICA 
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MAX. 
1062" MIN' 

DIA. 

79 
BULB 

BASE 
JEDEC No. EI2-70 

1.875" 
MAX. 

1.500" MAX. 
1.250" MIN. 

92CS - H48501 

* APPLIES TO MINIMUM DIAMETER EXCEPT IN AREA OF SEAL. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Half-Wave Vacuum Rectifier 

NOVAR TYPE 

For Television Damper Service 

GENERAL DATA 

Electrical: . 

Heater Characteristics and Ratings (Design-Maximum 
Voltage ( AC or DC)  6.3 ± 
Current at heater volts = 6.3 1  600 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode'   5500' max. volts 
Heater positive with 

respect to cathode   300c max. volts 
Direct Interelectrode Capacitances 

(Aporox):c 
Plate to cathode and heater   6.5 Of 
Cathode to plate and heater   9.0 Of 
Heater to cathode   2.8 Of 

Mechanical: 

Operating Position   Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  3.54" 
Maximum Seated Length   3.16" 
Length, BaseSeat toBulb Top ( Excluding tip) . . 2.60" ± 0.09" 

1  062" to 1.168" Diameter 
Bulb  T9 
Socket  Novar 9-Contact 
Base  Small-Button Novar 9-Pin (JEDEC No.E9-75) 

Basing Designation for BOTTOM VIEW  9HP 

Values): 
0.6 volts 

amp 

Pin 1- Do Not Usec 
Pin 2- Plate 
Pin 3-Do Not Use' 
Pin 4- Heater 

Pin 5- Heater 
Pin 6- Do Not Use' 
Pin 7- Plate 
Pin 8- Do Not Use' 
Pin 9- Cathode 

DAMPER SERVICE 

Maximum Ratings, Design-Maximum Values: 

For operation in a 525- line, 3o-frame system f 

PEAK INVERSE PLATE VOLTAGE'   5500 max. volts 
PEAK PLATE CURRENT  1100 max. ma 
DC PLATE CURRENT  180 max. ma 
PLATE DISSIPATION   6.5 max. watts 

a This rating inapplicable when the duty cycle of the voltage pulse does 
not exceed 15 per cent of one horizontal scanning cycle. In a 525— 
I ine, 30— frame system, 15 per cent of one horizontal scanning cycle 
s 10 microseconds. -. Indicates a change. 

RADIO CORPORATION OF AMERICA 
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b The dc component must not exceed 900 volts. 

C The dc component must not exceed 100 volts. 

d Without external shield. 

e Socket terminals 1, 3, 6, and 8 should not be used as tie points. It 
is recommended that the socket clips for these pins be removed to reduce 
the possibility of arc-over and to minimize leakage. 

7:1 dX csrlO bil e rO Zde SaU ngt raPog, ond gal nroMMIC rati ton csejoge.sng? 

1.188" MAX.„.„. 
1.062" 

DIA. 

3.54" 3.6" 
MAX. MAX. *2.60' ±.09" 

BASE 
JEDEC No.E9-75 

92CS-1107682 

** APPLIES IN ZONE STARTING 0.375" FROM BASE SEAT. 

* MEASURED FROM BASE SEAT TO BULB- TOP LINE AS DETERMINED 

BY A RING GAUGE OF 0.500" INSIDE DIAMETER. 

RADIO CORPORATION OF AMERICA 
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Sharp-Cutoff Dual Tetrode 
10-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage (AC or DC)   6.3 t 0.6 volts 
Current at heater volts - 6  3 0  400 amp 

Peak heater-cathode voltage ( Each unit): 
Heater negative with 

respect to cathode   100 max. volts 
Heater positive with 

respect to cathode   100 max. volts 
Direct Interelectrode Capacitances:a 

Unit No.1 Unit )10.2 

Grid No.1 to plate . . . . 0.055 max. 0.06 max. mgf 
Grid No.1 to cathode & 

internal shield, grid 
No.2, and .heater . . . . - 4.2 mef 

Grid No.1 to cathode, 
grid No.2, cathode of 
unit No.2 & internal 
shield, and heater . . . 4.4 - ivi.f 

Plate to cathode&internal 
shield, grid No.2, 
and heater   - 2.2 

Plate to cathode, grid 
No.2, cathode of unit 
No.2 & internal shield, 
and heater   2.2 - 

Heater to cathode  4.2a 4.8a µp.f 
Plate of unit No.1 to 

plate of unit No.2 . . . 0.003 max. m4-J 
Grid No.1 of unit No.1 to 

grid No.1 of unit No.2 . 0.001 max. 
Grid No.1 of unit No.1 to 

plate of unit No.2 . . . 0.001 max. miLf 
Grid No.1 of unit No.2 to 

plate of unit No.1 . . . 0.032 max. peLf 

Characteristics, Clams AI Amplifier ( Each Unit): 

Plate Voltage  125 volts 
Grid-No.2 Voltage  80 volts 
Grid-No.1 Voltage  -1 volt 
Plate Resistance ( Approx.)   0.1 megohm 
Transconductance   8000 onhos 
Plate Current  10 ma 
Grid-No.2 Current  1.5 ma 
Grid-M0.1Voltage(Approx.) forpla ep.a , 20 . -6 volts 

RADIO CORPORATION OF AMERICA DATA 
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Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 

2  190" 
Maximum Seated Length 1  940" 
Length, BaseSeattoBulbTop(Excluding tip). 1.460" to 1.660" 
Diameter 0  750" to 0.875" 
Bulb T6-1/2 
Base  Small-Button Miniature 10-Pin (JEDEC No.E10-73) 

Basing Designation for BOTTOM VIEW  1OF 

Maximum Overall Length 

Pin 1- Grid No.1 
of Unit No.2 

Pin 2- Grid No.2 
of Unit No.2 

Pin 3 - Plate of 
Unit No.2 

Pin 4 - Heater 
Pin 5 - Heater 
Pin 6- Cathode of 

Unit No.1 
Pin 7- Grid No.1 

of Un it No.1 
CENTER PIN 

Pin 8- Grid No.2 
ofUnitNo.1 

Pin 9- Plate of 
Unit No.1 

CENTER 
PIN- Cathode of 

Unit No.2, 
Internal 
Shield 

AMPLIFIER -- Class AI 

Unless Otherwise Specified, Values are for Each Unit 
Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE. . . . . . . . . . ...... 250 max. volts 
GRID-No.2 ( SCREEN-GRID) SUPPLY VOLTAGE .  . 180 max. volts 
GRID-No.2 VOLTAGE See Grid-No.2 EnPut 

Rating Chart at front of Receiving Tube Section 
CATHODE CURRENT  20 max. ma 
GRID-No.2 INPUT: 

For grid-No.2 voltages up to 90 volts. . . 0.5 max. watt 
For grid-No.2 voltages between 
90 volts and 180 volts  See Grid-No.2 Input 

Rating Chart at front of Receiving Tube Section 
PLATE DISSIPATION: 

Either plate 1  5 max. watts 
Both plates ( Both units operating) . . . . 2.5 max. watts 

a With external shield JEDEC Noals connected to cathode of unit under test 
except as noted. 

b With external shield JEDEC No.,IS connected to ground. 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. J. 
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• 

T 61/2 
BULB\ 

2.190" 
MAX. 

.875" 
.750.,44—> 

DIA. 

.030" MAX. 

1.940" 
MAX. 

1.660" 

1.46e* 

BASE 
JEDEC No. EIO - 73 i 

92CS - H493 

APPLIES IN ZONE STARTING 0.375" FROM BASE SEAT. 

MEASURED FROM BASE SEAT TO BULB-TOP LINE AS DETERMINED 

BY A RING GAUGE OF 0.438" INSIDE DIAMETER. 

THIS BASE IS IDENTICAL TO BASE J E DEC No. E9- I ( SMALL-BUTTON 

NOVAL 9-PIN) EXCEPT THAT IT HAS A TENTH PIN WHICH IS 

SHORTER THAN THE OTHERS AND LOCATED AT THE CENTER. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Twin Diode—High-Mu Triode 

• 9-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Heater-section 410 arrangement Parallel Series Series 
Voltage 

(AC or DC). 3.15° 6.3° 6.3 t 0.6 volts 
Current . . . 0.600 t 0.040 0.300 t 0.020 0.300° amp 
Warm-up time 

(Average) . 11 11 - sec 
Peak heater-cathode voltage ( Each unit): • Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200d max. volts 
Direct interelectrode Capacitances ( Approx): ° 

Triode Unit: 
Grid to plate   1.8 pf 
Grid to cathode and heater  1.5 Pf 
Plate to cathode and heater   0.5 Pf 

Diode Units: 
Diode-No.1 plate tocathodeofdiodes No.1 
and No.2 & internal shield, and heater. 3.6 Pf 

Diode-No.2 plate to cathode of diodes No.1 
and No.2 & internal shield, and heater. 3.6 pf 

Triode grid to either diode plate 0  006 Pf 

Characteristics, Class Al Amplifier (Triode unit): 

Plate Voltage   100 250 volts 
Grid Voltage  -1 -3 volts 

Factor  70 70 
Plate Resistance ( Approx  )   54000 58000 ohms 
Transconductance  1300 1200 minhos 
Plate Current   0.8 1 ma 

Mechanical: 

Operating Position  Any 

S
Type of Cathodes  Coated Unipotential 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat toBulbTop(Excluding tip) . 1-9/16" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb T6-1/2 

e Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

.-indicates a change. 

eh» 
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Basing Designation for BOTTOM VIEW  9EN 

Pin 1 - Diode-No.2 
Plate 

Pin 2 - Diode-No.1 
Plate 

Pin 3-Cathode of 
Diodes No.1 

No.2, 
Internal 
Shield 

Pin 4- Heater 
Pin 5- Heater 
Pin 6- Triode 

Cathode 
Pin 7- Triode Grid 
Pin 8- Triode Plate 
Pin 9- Heater Tap 

TRIODE UNIT -- AMPLIFIER -- Class Ai 

Maximum Ratings, Design—Maximum Values: 

PLATE VOLTAGE   330 max. 
GRID VOLTAGE: 

Positive-bias value   0 max. 
PLATE DISSIPATION 1  1 max. 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART N0.7 
at front of this section 

• 
volts• volts e 
watts 

DIODE UNITS -- Two 

Values are for Each 1/nit 

Maximum Ratings, Design—Maximum Values: 

PLATE CURRENT 5  5 max. Ma 

Characteristics, Instantaneous Value: 

Plate Current for plate volts = 5 . . 20 ma 

a At heater amperes = 0.600. 

At heater amperes = 0.300. 

At heater volts • 6.3 
d 

The dc component must not exceed loo volts. 

e Without external shield. • 

CURVES 
For Triode shown under Type USA also apply to the 6CN7 • 

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



6CW4 

High-Mu Triode 

• NUVISTOR TYPE 

For Use as Grounded-Cathode, Neutralized RF-Amplifier 
Tube in Tuners of VHF Television and FM Receivers 

GENERAL DATA 

Electrical: .. 

Ask Fleeer Characteristics and Ratings (Dessen-Maximum Values): 

IIIIP Voltage ( AC or DC)  6.3 t 0.6 volts 
Current at heater volts = 6.3 0  135 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  100 max. volts 
Heater positive with 

respect to cathode  100 max. volts Ile Direct Interelectrode Capacitances ( Approx.): 
G- id to plate   0.92 pf 
G- id to cathode, shell, and heater. .   4.3 Pf 
Plate to cathode, shell, and heater .   1.8 pf 
Plate to cathode  0.18 Pf 
Heater to cathode   1.6 Pf 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  110 volts 
Grid Supply Voltage   0 volts 
Cathode Resistor  130 ohms 
Ampiification Factor  65 

Plate Resistance ( Approx  )   6600 ¡inn Transconductance  9800 

Plate Current   7 ma 
Grid Voltage ( Approx.) for plate ma = 10  -4 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 4.0 Maximum Overall Length 0  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Envelope  Metal Shell MT4 
Socket  Cinch Mfg. Corp. No.133 65 10 001, .km 

Industrial Electronic Hardware Co. No. Nu 5044 
or No. Nu 5060, or equivalent S Base Medium Ceramic-Wafer Twelvar 5-Pin 

(JEDEC No. ES-65) 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
lee Electron Tube Division Harrison, N. I. 

DATA 1 
1-63 



6CW4 

Basing Designation for BOTTOM VIEW  12AQ 

Pin la- Do Not Use 
Pin 2 - Plate 
Pin 3 - Same as Pin 1 
Pin 4 - Grid 
Pin 5 - Same as Pin 1 
Pin 6 - Same as Pin 1 
Pin 7 - Same as Pin 1 
Pin 8 - Cathode 
Pin 9 - Same as Pin 1 
Pin 1C)- Heater 
Pin 12- Heater 

INDEX•LARGE We 
•.SHORT PIN 

• 

• 
AMPLIFIER -- Class Al 

Maximum Ratings, Design-Maximum Values: 

PLATE SUPPLY VOLTAGE  300b max. volts 411) 
* PLATE VOLTAGE   135 max. volts 

GRID VOLTAGE: 
Negative-bias value   55 max. volts 
Peak-positive value   0 max. volts 

CATHODE CURRENT   15 max. ma 
-..- PLATE DISSIPATION: 

With a minimum series plate-circuit 
resistance of 5000 ohms   1.5 max. watts 

For lower values of series 
plate-circuit resistance  See accompanying Plate-

Dissitation-Rating Chart 

Typical Operation: 

Plate Voltage   70 volts 
Grid Supply Voltage   0 volts 
Grid Resistor   47000 ohms 
Amplification Factor  68 
Plate Resistance ( APProx  )   5440 ohms 
Transconductance  12500 

-.Plate Current   7.2 µmhos 0 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance:c 
For fixed-bias operation  0.5 max. megohm 
For cathode- bias operation  2.2 max. megohms 

Pin is of & length such that its eV does not touch the socket insertion 
plane. 

A plate supply voltage of 900 volts may be used provided sufficient 
plate-circuit resistance and agc voltage are used to limit the voltage 
at the plate of the tube to 1,35 volts under conditions of maximum- rated 
plate dissipation ( 1.5 watts). 

For operation at metal-shell temperatures up to 135° C. 

a 

-.indicates a change. 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, 



6CW4 

MT4 
METAL 
SHELL 

BASE 
JEDEC NO ES- 65 

70 e0'41 DIA. 

LARGE 
LUG 

8=SHORT PIN 

.---.435 " MAX. DI 
(NOTE I) 

CERAMIC 
WAFER 

SMALL 
LUG 

92CS-10970R3 

NOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 

BETWEEN BROKEN LINES. 

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

DATA 2 

1-63 



6CW4 

PLATE-DISSIPATION-RATING CHART 
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6CW4 

AVERAGE PLATE CHARACTERISTICS 

Cu 0 Cu 0 In 
ro Cu tm 

PLATE MILLIAMPERES 

92CM-10524RI 

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

DATA 3 

I — 63 
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6DS4  

High-Mu Triode 
NUVISTOR TYPE 

HAVING EXTENDED CUTOFF CHARACTERISTIC 

ForUseas Grounded-Cathode, Neutralized RF-Amplifier 
Tube in Tuners of VHF Television and FM Receivers 
Featuring Improved Weak- Signal -Area Reception 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage ( AC or DC)  6.3 ± 0.6 volts 
Current at heater volts . 6.3 0  135 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  100 max. vo'ts 
neater positive with 

respect to cathode  100 max. volts 
Direct lnterelectrode Capacitances ( Approx.): 

Grid to plate   0.92 mmf 
Gr'd to cathode, shell, and heater. 4.3 piaf 
Plate to cathode, shell, and heater 1.8 gaf 
Plate to cathode  0.18 µµf 
Heater to cathode  1.6 mmf 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  110 volts 
Grid Supply Voltage   0 volts 
Cathode Resistor  130 ohms 
Amplification Factor  63 
Plate Resistance ( Approx  )   7000 ohms 
Transconductance  9000 µmhos 
Plate Current   6.5 ma 
Grid Voltage ( Approx.) for plate ma = 100  -5 volts 
Grid Voltage ( Approx.) for plate ma = 10   -6.8 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 0  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Envelope  Metal Shell MT4 
Socket Cinch Mfg. Corp. No.133 65 10 001.-.-

Industrial Electronic Hardware Co. No. Nu 5044 
or No. Nu 5060, or equivalent 

Base. . . Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65} 

Indicates a change. 

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

DATA 1 

1-63 



6DS4 

Basing Designation for BOTTOM VIEW  12AQ 

Pin lh- Do Not Use 
Pin 2 - Plate 
Pin 3 - Same as Pin 1 
Pin 4 - Grid 
Pin 5 - Same as Pin 1 
Pin 6 - Same as Pin 1 
Pin 7 - Same as Pin 1 
Pin 8 - Cathode 
Pin 9 - Same as Pin 1 
Pin 10- Heater 
Pin 12- Heater 

im0Ex•LARGE LUC 
••SuORT PIN 

AMPLIFIER -- Class AI 

Maximum Ratings, DesIgn-Narimum Values: 

PLATE SUPPLY VOLTAGE  300h max. volts 
PLATE VOLTAGE   135 max. volts 
GRID VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive value   0 max. volts 

CATHODE CURRENT   15 max. ma 
PLATE DISSIPATION: 
With a minimum series plate-circuit 

resistance of 5000 ohms   1.5 max. watts 
For lower values of series plate-
circuit resistance  See accompanying Plate-

Dissipation-Rating Chart 

Typical Operation: 

Plate Voltage   70 volts 
Grid Supply Voltage   0 volts 
Grid Resistor   47000 ohms 
Amplification Factor  68 
Plate Resistance ( Approx  )   5440 ohms 
Transconductance  12500 mmhos 

-,..- Plate Current   7 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance:c 
For fixed-bias operation  0.5 max. megohm 
For cathode- bias operation  2.2 max. megohms 

a Pinls ofalength such that its end does not touch the socket Insertion 
plane. 

▪ b u plate supply voltage of 300 volts may be used provided sufficient 
plate-circuit resistance and agc voltage are used to limit the voltage 
at the plate of the tube to 135 volts under conditions of maximum- rated 
plate dissipation ( 1.5 watts). 

'› C For operation at metal-shell temperatures up to 1350 C. 

...Indicates a change. 

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



6DS4 

400"MAX. DIA.—* 

mT4 
METAL 
SHELL 

BASE 
JEDEC NO ES- 65 

.100" MIN. 

.130" MAX. 

NS 
.PC10.11 DIA. 

LARGE 
LUG 

1...--.435" MAX. DIA.--t1 
(NOTE 0 

411=SHORT PIN 

.62S" 
MAX. 

ZONE 'A' 
(NOTE 2) 

AO" 

CERAMIC 
WAFER 

Axe 
MAX. 

SECS —10970R3 

NOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 

BETWEEN BROKEN LINES. 

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

DATA 2 

1-63 



6DS4 

PLATE-DISSIPATION-RATING CHART 

P
L
A
T
E
 
D
I
S
S
I
P
A
T
I
O
N
 
—
W
A
T
T
S
 

kn
 

in
 

en-

4,
 

C.
 

og
rà
 
0
0
0
 0 

0, ó
 

M
I
N
I
M
U
M
 
S
E
R
I
E
S
 
P
L
A
T
E
—
C
I
R
C
U
I
T
 
R
E
S
I
S
T
A
N
C
E
—
O
H
M
S
 

1.6 
-... — 

co 4, 
, 

•:.1.' 
_ 

- -..'?. ON 

..." 

_ 

e 

135 

20 40 60 80 100 

PLATE VOLTS 

120 140 

92CM-11681 

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



6DS4 

AVERAGE PLATE CHARACTERISTICS 

PL ATE MILLIAMPERES 

92CM—I1209 

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

DATA 3 

I — 63 



(e) O13Vd NOIIVOIAIldi481 

u.  ggpalue..18MM MMMMMM UMW» 

 UMM 

. r: r   e -fflimmummommi.. mftee - rz ma  Alamm  ..ambemmorawm. edemmunie  n mmuslam   MM mu     MM  ....-iie  \MAI M UV» 
" !..rà 

OWL i MMM MAE 
 OW9T4   UMMVU 

• MMUMMEA MMMMMM MIMUMMMOI  MUMMMUMMUMMB MMMMMMMMMMMMM MM  MEMMU:1117 MIMMI 

Wank 
▪ MMV5OMMUMMW•MZMIIIIII 

 MMMMM RaMMUMM  
r à n. 



6DV4 

Medium-Mu Triode 
NUVISTOR TYPE 

Having Gold- Plated Envelope and Base Pins to Assure 
Positive Grounding and Low Pin-Contact Resistance 
for Oscillator Applications at UHF Frequencies 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Deszga-Maxlmum Values): 
Voltage ( AC or DC)  6.3± 0.6 volts 
Current at heater volts = 6.3   0.135 amp 
Peak heater-cathode voltage: 

Heater negative with 
respect to cathode  100 max. volts 

Heater positive with 
respect to cathode  100 max. volts 

Direct Interelectrode Capacitances ( Approx ): 
Grid to plate   1.8 Pf 
Grid to cathode, shell, and heater. . .   4.4 Pf 
Plate to cathode, shell, and heater . .   1.9 pf 
Plate to cathode 0  25 Pf 
Neater to cathode   1.4 Pf 
Grid to cathode   3.7 Pf 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  75 volts 
Cathode Resistor  100 ohms 
Amplification Factor  35 
Plate Resistance ( Approx  1   3100 ohms 
Transccnductance  11500 ¡mhos 
Plate Current   10.5 ma 
Grid Voltage ( Approx.) for plate ma = 10. -7 volts 

Mechanical: 

Operating Position  Any 
Tye of Cathode   Coated Unipotential 
Maximum Overall Length 0  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Envelope  Metal Shell MT4 
Socket. . Industrial Electronic Hardware Corp. No. MSNO707-1, 

or equivalent 
Base. . . Medium Ceramic-Wafer Twelvar 7-Pin (JEDEC No.E7-83) 

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

DATA I 
I - 63 



6DV4 

Basing Designation for BOTTOM VIEW  12EA 

Pin 1- Plate 
Pin 2- Plate 
Pin 3°Do Not Use 
Pin 4- Grid 
Pin 5- Same as Pin 3 
Pin 6- Grid 
Pin 7- Cathode 
Pin 8- Same as Pin 3 
Pin 9- Same as Pin 3 
Pin 10- Heater 
Pin 12- Heater INDEX . LARGE LUG 

• . SNORT PIN 

AMPLIFIER -- Class AI 

Maximum Ratings, Design-Narimum Values: 

PLATE SUPPLY VOLTAGE  300 max. volts 
PLATE VOLTAGE   125 max. volts 
GRID VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive value   2 max. volts 

CATHODE CURRENT   15 max. ma 
PLATE DISSIPATION   1 max. watt 

Typical Operation: 

As oscillator at 950 Mc 

Plate Voltage   60 volts 
Grid Voltage  -2 volts 
Grid Resistor   5600 ohms 
Plate Current   8 ma 
Grid Current  350 ga 

Maximum Circuit Values: 

Grid-Circuit Resistance:c 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.2 max. megohm 

a Pin Is ola length such that Itsend does not touch the socket insertion 
plane. 

A plate supply voltage of 300 volts may be used provided that a suf-
ficiently large resistor is used in the plate circuit to limit the plate 
dissipation to one watt under any condition of operation. 

C For operation at metal- shell temperatures up to 135C C. 

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



6DV4 

.400" MAX. DIA. 

M T4 
METAL 
SHELL 

BASE 
JEDEC No. E7-83 

.100"M IN. 

.130" MAX. 

7 PINS 
.016"± .001" DIA. 

• = SHORT PIN 

...—.435" MAX. DIA.—»1 
(NOTE I ) 

.625" 
MAX. 

.800" 
MAX. 

CERAMIC 
WAFER 

SMALL 
LUG 

92CS-I1782R1 

1107E I: MAXIMUM OUTSIDE DIAMETER OF 0.440. IS PERMITTED 
ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 

BETWEEN BROKEN LINES. 

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

DATA 2 

I -63 



6DV4 

AVERAGE PLATE CHARACTERISTICS 
Et. 6.3 VOLTS ''T-777 • 
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6DW4  

Half-Wave Vacuum Rectifier 

NOVAR TYPE 

For Television Damper Service 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage (AC or DC)  6.3 t 0.6 volts 
Current at heater volts = 6.3 1  200 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode°   5000b max. volts-.-
Heater positive with 

respect to cathode  300' max. volts 
Direct Interelectrode Capacitances 

(Approx.): d 
Plate to cathode and heater   6.5 Pf 
Cathode to plate and heater   9.0 Pf 
Heater to cathode   2.8 Pf 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  3.54" 
Maximum Seated Length   3.16" 
Length, BaseSeat to Bulb Top(Excluding tip). . . 2.60" t 0.09" 
Diameter 1  062" to 1.188" 
Bulb 19 
Socket  Novar 9-Contact 
Base  Small-Button Novar 9-Pin (JEDEC No.E9-75) 

Basing Designation for BOTTOM VIEW  9HP 

Pin 1- Do Not Use' 
Pin 2- Plate 
Pin 3-Do Not usen 
Pio 4- Heater 

Pin 5- Heater 
Pin 6- Do Not Use° 
Pin 7- Plate 
Pin 8- Do Not Use° 
Pin 9- Cathode 

DAMPER SERVICE 

Maximum Ratings, Design-Maximum Values: 

For oPeration in a 525- line, 3o-frame system f 

PEAK INVERSE PLATE VOLTAGES   5000 max. volts 
PEAK PLATE CURRENT  1300 max. ma 
DC PLATE CURRENT  250 max. ma 
PLATE DISSIPATION   8.5 max. watts 

...Indicates a change. 

•••-

«11. 

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

DATA 

1-63 



6DW4 

Characteristics, Instantaneous Value: 

Tube Voltage Drop for plate ma. n 350 . . . 25 volts 

• This rating is applicable when the duration of the voltage pulse does not 
exceed 15 per cent of one horizontal scanning cycle. In a 525- line, SO-
frame system, 15 per cent of one horizontal scanning cycle is 10 micro-
seconds. 

The dc component must not exceed 900 volts. 

C The dc component must not exceed 100 volts. 

d Without external shield. 

• Socket terminals 1, 3. 6. and 8 should not be used as tie points. t is 
recommended that the socket clips for these pins be removed to reduce the 
possibility of arc- over and to minimize leakage. 

As described in -standards of Good Engineering Practice Concerning Tele-
vision 8raodcest Stations,- Federal Communications Commission. 

LIMO MAX . 
1.062" M I bl.- - 

DIA. 

3.54" 3.6" 
MAX. MAX. *2.60 ±.09" 

BASE 
JEDEC No.E9-75 

92CS-N076R2 

nu APPLIES IN ZONE STARTING 0.375" FROM BASE SEAT. 

MEASURED FROM BASE SEAT TO BULB- TOP LINE AS DETERMINED 

BY A RING GAUGE OF 0.600" INSIDE DIAMETER. 

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



6FJ7 

Medium-Mu Dual Triode 
DUODECAR TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings ( Design-Nosimum Values): 
Voltage ( AC or DC)   6.3 ± 0.6 volts 
Current at heater volts = 6.3 0  900 amp 
Peak heater-cathodevoltage(Eachunit): 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200e max. volts 
Direct Interelectrode Capacitances ( Approx.):b 

Unit No./ Unit No.2 

Grid to plate   3.8 5.0 pf 
Grid to cathode and heater. .   2.2 4.0 Pf 
Plate to cathode and heater .   0.48 0.54 pf 

Characteristics, Class AI Amplifier: 
Unit No.1 Unit No.2 

Plate Voltage   250 150 250 volts 
Grid Voltage  -8 0 -9.5 volts 
Amplification Factor  22.5 - 15.4 
Plate Resistance ( Approx  )   9000 - 2000 ohms 
Transconductance  2500 - 7700 µmhos 
Plate Current   8 68b 41 ma 
Grid Voltage ( Approx.) 

for plate µa = 10   -18 - - volts 
Grid Voltage ( Approx.) 

for plate ma = 50   

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length 2  375" 
Seated Length 1  750" to 2.000" 
Diameter 1  062" to 1.188" 
Bulb T9 
Base Small-Button Duodecar 12-Pin (JEDEC No.E12-70) 

Basing Designation for BOTTOM VIEW 12BM 

Pin 1- Heater Pin 8- Same as Pin 2 
Pin 2- No Internal Pin 9- Cathode of 

Connection a Unit No.1 
Pin 3-GridofUnit Pin 10- Grid ofUnit 

No.2 4 9 No.1 
Pin 4 - Same as Pin 2 Pin 11- Plate of 
Pin 5- Plate of lOUnit No.1 

Unit No.2 Pin 12- Heater 
P'n 6- Do Not Use 
Pin 7- Cathode of 

Unit No.2 

-23 volts 

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

DATA I 
1-63 



6FJ7 

VERTICAL-DEFLECTION OSCILLATOR 

Values are for Untt No.1 

Maximum Ratings, Design-goxlmum Values: 

DC PLATE VOLTAGE. . . . . .  350 max. volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE  400 max. volts 
PLATE DISSIPATION   1 max. watt 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias or cathode-
bias operation 

• 

2  2 max. megohms • 
VERTICAL-DEFLECTION AMPLIFIER 

Values are for Unit Mci.o 

Maximum Ratings, Design-Maximum Values: 

For operation in a 525- line, 30-frame syStem d 

DC PLATE VOLTAGE  550 max. volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE«. . .   2500 max. volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE  250 max. volts 
CATHODE CURRENT: 

Peak  150 max. ma 
Average   50 max. ma 

PLATE DISSIPATION   10 max. watts 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation 2  2 max. megohms 

8 The Oc component must not exceed 100 volts. 

b Without external shield. 

C This value can be measured by a method involving a recurrent wave form 
such that the maximum ratings of the tube will not be exceeded. 

d As described in Standards of Good Engineering Practice Concerning 
Television Broadcast Stations,. Federal Communications Commission. 

C This rating is applicable when the duration of the voltage pulse does 
not exceed 15 per cent of one vertical scanning cycle. In a 525- line. 
30- frame system, 15 per cent of one vertical scanning cycle is 2.5 
milliseconds. 

• 

e 

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



6FJ7 

1.18B" MAX. 

1.062" MIN.* 
DIA. 

T9 
BULB 

BASE 
JEDEC No. EI2-70 

92CS-111338 

2.375" 
MAX 

2.000" MAX. 
1.750" MIN. 

* APPLIES TO MINIMUM DIAMETER EXCEPT IN AREA OF SEAL. 

®I el RADIO CORPORATION OF AMERICA DATA 2 

Mirik Electron Tube Division Harrison, N. J. 1 —63 





6GF7  

Dual Triode 
With High-Mu Unit and Low-Mu Unit 

NOVAR TYPE 

GENERAL DATA 

Electrical: 

Heater Charac:eristicsand Ratings (Design-Maximum Va/ues): 
Voltage ( AC or DC)  6.3 ± 0.600 volts 
Current at heater volts = 6.3 . 0.985 amp 
Peak heater-cathode voltage 

(Each unit): 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200a max. volts 
D'rect Interelectrode Capacitances ( Approx.): 

Unit No.1 Unit No.o 

Grid to plate   4.6 9.0 Pf 
Grid to cathode and heater. .   2.4 6.5 Pf 
Plate to cathode and heater .   0.26 1.4 Pf 

Characteristics, Class AI Amplifier: 

(Jest No.1 Untt NO.2 

Plate Voltage   250 150 volts 
Grid Voltage  -3 -20 volts 
Amplification Factor  64 5.4 
Plate Resistance ( Approx  )   40000 750 ohms 
Transconductance  1600 7200 gmhos 
Plate Current   1.4 50 ma 
Plate Current for plate volts 

= 60 and grid volts = 0 . . 95 ma 
Plate Current for grid volts 

= -28   10 ma 
Grid Voltage ( Approx.) for 

plate ga - 10   -5.5 - volts 
Grid Voltage ( Approx.) for 

plate va - :00  -45 volts 

Mechanical: 

Operating Pos;tion  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overa'l Length  3.00" 
Maximum Seated Length   2.62" 
Length, Base Seat to Bulb Top ( Excluding Tip). . 2.10" to 2.28" 
Diameter 1  062" to 1.188" 
Bulb 19 
Base  Small- Button Novar 9-Pin (JEDEC No.E9-75) 

• 

ff.0 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Basing Designation for BOTTOM VIEW  9QD 

Pin 1- Cathode of 
Unit No.1 

Pin 2- Grid of 
Unit No.2 

Pin 3-Cathode of 
Unit No.2 

Pin 4- Heater 
Pin 5- Heater 

Pin 6- Plate of 
Unit No.2 

Pin 7- No Internal 
Connection 

Pin 8- Plate of 
Unit No.1 

Pin 9- Grid of 
Unit No.1 

VERTICAL-DEFLECTION OSCILLATOR 

Values are for Untt No.1 

Maximum Ratings, Design-Maximum Values: 

For operation in a 525- line, 3o-frame system' 

DC PLATE VOLTAGE  330 max. volts 
PEAK NEGATIVE PULSE-GRID VOLTAGE  400 max. volts 
CATHODE CURRENT: 

Peak  77 max. ma 
Average   22 max. ma 

PLATE DISSIPATION 1  5 max. watts 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For grid- resistor-bias or 
cathode-bias operation 2  2 max. megohms 

VERTICAL-DEFLECTION AMPLIFIER 

Values are for Unit No.2 

Maximum Ratings, Design-Maximum Values Except as Noted: 

For ° aeration in a 525- line, 3o-frame system b 

DC PLATE VOLTAGE  330 max. vol tS 
PEAK POSITIVE-PULSE PLATE VOLTAGE 

(Absolute-maximum valuelF   1500d max. volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE  250 max. volts 
CATHODE CURRENT: 

Peak  175 max. ma 
Average   50 max. ma 

PLATE DISSIPATION   11 max. watts 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For grid- resistor-bias operation. 
For cathode-bias operation 

• The dc component must not exceed 100 volts 

e'leetUinbeleolác:eaeronsfe fjééllail?cleni C:fie:c:ciinnsCsInoc:.rn'ng 

e This rating is applicable where the duration of the voltage pulse does 
not exceed 15 per cent of one vertical scanning cycle. In a 525- line, 
50- frame system, 15 per cent of one vertical scanning cycle is 2.5 
milliseconds. 

d Under no circumstances should this absolute-maximum value be exceeded. 

2.2 max. megohms 
2  2 max. megohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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1.188' MAX. r_ 1062" MIN.* -› 
DIA. 

3.O0 
MAX. 

2.62 * 
MAX. ** 2.19 „ 

± 09" 

BASE 
JEDEC No19-75 

92CS-6716 

" APPLIES IN ZONE STARTING 0.375" FROM BASE SEAT. 

*" MEASURED FROM BASE SEAT TO BULB- TOP LINE AS DETERMINED 

B" A RING GAUGE OF 0.600" INSIDE DIAMETER. 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. L 
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AVERAGE PLATE CHARACTERISTICS 

Unit Nol 
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AVERAGE CHARACTERISTICS 

Unit No.I 
Ef=8.3 VOLTS 
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6HS8 

Sharp-Cutoff Twin Pentode 

e With Common Cathode, Grid No.1, & Grid No.2 
9- PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and katings (Design-Maximum Values): 
Voltage ( AC or DC)  6.3 t 0.6 volts 
Current at heater volts . 6.3 . . . •0.300 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200a max. volts 
Direct Interelectrode Capacitances: b 
Grid No.3 to plate ( Each unit). . . 2.0 Pf 
Grid No.1 to all other electrodes . 6.0 Pi 
Grid No.3 ( Each unit) to all other 

electrodes  3.6 Pf 
Plate ( Each unit) to all other 
electrodes  3.0 PF 

Grid No.3 ( Unit No.1) to grid No.3 
Writ No.2I 0  015 max. Pf 

Characteristics, Class AI Amplifier: 

With one unit operating and plate and grid 
Yo.3 of other unit connected to ground 

Plate Voltage   100 100 volts 
Grid-Na.3 Voltage   0 0 volts 
Grid-Na.2 Voltage  . 67.5 67.5 volts 
Grid-No.1 Voltage   0 a volts 
Grid-No.3-to-Plate Transconductance . .   - 450 µmhos 
Grid-No.1-to-Pl aie Transconductance . .   1100 - µmhos 
Plate Current   - 2 ma 
Grid-No.3 Voltage ( Approx.) for 

plate µa - 100  - -3.5 volts-. 
Grid-No.1 Voltage ( Approx.) for 

plate ma - 100  - -2.3 volts 

With both units operating 

Plate Voltage ( Each unit)   100 100 volts 
Grid-No.3 Voltage ( Each unit)   -10 0 volts 
Grid-No.2 Voltage 67  5 67.5 volts 
Grid-No.1 Voltage   e a volts 
Plate Current ( Each unit)   2 ma 
Grid-No.2 Current   7 4.4 ma 
Cathode Current 7  1 8.5 ma 

.4- Indicates a change. 

RADIO CORPORATION OF AMERICA DATA I 
Meek Electron Tube Division Harrison, N. J. 1-63 
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Mechanical: 

Operating Position  Any 
Type of Cathode   Coated UnIpotential 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top ( Excluding tin) . . 2" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline  See General Section 
Bulb T6-1/2 
Base Small-Button Novel 9-Pin (JEDEC No.E9-1) 

-... Basing Designation for BOTTOM VIEW.   9FG 

Pin 1 - Cathode 
Pin 2 - Grid No.2. 

Internal 
Shield 

Pin 3 -Plate of 
Unit No.2 

Pin 4 - Heater 
Pin 5- Heater 

Pin 6 - Grid No.3 of 
Unit No.2 

Pin 7 - Grid No.1 
Pin 8- Plate of 

Unit No.1 
Pin 9 - Grid No.3 of 

Unit No.1 

AMPLIFIER -- Class AI 

Maximum Ratings, Design-extmum Values: 

PLATE VOLTAGE ( Each unit) . .  300 max. volts 
GRID-No.3 ( SUPPRESSOR-GRID) VOLTAGE 

(Each unit): 
Peak positive value   50 max. volts 
DC negative value   50 max. volts 
DC Positive value   3 max. volts 

GRID-No.2 ( SCREEN-GRID) VOLTAGE   150 max. volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias value   50 max. volts 
CATHODE CURRENT   12 max. ma 
GRID-N0.2 INPUT 0  75 max. watt 
PLATE DISSIPATION ( Each unit)   1.1 max. watts 

Maximum Circuit Values: 

Grid-No.3-Circuit Resistance ( Each unit). 0.5 max. megohm 
Grid-No.1-Circuit Resistance  0.5 max. megohm 

• The OC component must not exceed 100 volts. 

without external shield. 

C Adjusted to give a dc grid-No.1 current of 100 microamperes. 

...indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Sharp-Cutoff Pentode 
With Two Independent Control Grids 

7-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Deste-Naxtmum Values): 
Voltage ( AC or DC). . . • 6.3' 6.3 ± 0.6 volts 
Current   0.450 ± 0.030 0.450b amp 
Warm-up time ( Average).   11 - sec 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  200 max. volts 
Fleeter positive with 

respect to cathode  200c max. volts 
Direct Interelectrode Capacitances 

(Approx): d 
Grid No.1 to plate 0  023 Pf 
Grid No.1 to cathode & internal 

shield, grid No.3, grid No.2 
er internal shield, and heater 8.2 pf 

Grid No.1 to grid No  3  0.09 pf 
Grid No.3 to plate  1.6 Pf 
Grid No.3 to cathode & internal 
shed, plate, grid No.2 & 
internal shield, grid No.l, 
and heater  7.2 pf 

Characteristics, Class AI Amplifier: 

Plate 5upply Voltage  150 volts 
Grid-No.3 Supply Voltage  0 volts 
Grid-No.2 Supply Voltage  100 volts 
Grid-No.1 Supply Voltage  0 volts 
Cathode Resistor  180 ohms 
Plate Resistance ( Approx  )   0.11 megohm 
Trarsconcuctance, Grid No.1 to Plate. 3400 µmhos 
Transconductance, Grid No.3 to Plate. 600 µmhos 
Plate Current   3.2 ma 
Grid-No.2 Current   3.2 ma 
Grid-No.1 Supply Voltage ( Approx.) 

for plate µa - 20   -4.5 volts 
Grid-No.3 Supply Voltage ( Approx.) 

for plate µa - 20   -7 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode . . . ... ........ Coated Unipotential 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top ( Excluding tip) 1-1/2" ± 3/32" 
Diameter 0  650" to 0.750" 

C 14," REI AtDIOTubCDOR , Harrison, POR AT ION OF AMER N AMERICA DATA I 
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Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation For BOTTOM VIEW  7EN 

Pin 1- Grid No.1 
Pin 2- Cathode, 

Internal 
Shield 

Pin 3- Heater 

Pin 4— Heater 
Pin 5- Plate 
Pin 6- Grid No.2, 

Internal 
Shield 

Pin 7- Grid No.3 

FM SOUND-DETECTOR SERVICE 

Maximum Ratings, Desten-Naxlmum Values: 

PLATE VOLTAGE   300 max. volts 
GRID-No.3 ( CONTROL-GRID) VOLTAGE: 

Negative value ( DC and peak)  100 max. volts 
Positive value ( DC and peak). . . . .   25 max. volts 

GRID-No.2 ( SCREEN-GRID) SUPPLY VOLTAGE.   300 max. volts 
GRID—No.2 VOLTAGE  See Grld-No.2 Input Rating Chart 

at front of Receiving Tube Section 
GRID-No.1 ( CONTROL-GRID) VOLTAGE: 

Negative-bias value   50 max. volts 
Positive-bias value   0 max. volts 

GRID-No.3 INPUT 0  1 max. watt 
GRID-No.2 INPUT: 

For grid-No.2 voltages 
up to 150 volts   1 max. watt 

For grid-No.2 voltages between 
150 volts and 300 volts . See Gred-Ro.aInputRating Chart 

at front of Receiving Tube Section 
PLATE DISSIPATION 1  7 max. watts 

Maximum Circuit Values: 

Grid—No.3—Circuit Resistance  0.68 max. megohm 
Grid-No.1-Circuit Resistance:  

For fixed-bias operation  0.22 max. megohm 
For cathode-bias operation  0.47 max. megohm 

4 At heater amperes = 0.450. 

At heater volts . 6.3. 

C The dc component must not exceed 100 volts. 

d without external shield. 

• 

• 

• 

• 

• 
«re 
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AVERAGE CHARACTERISTICS 
Ef .6.3 VOLTS 

PLATE VOLTS.I50 
GRID—No.2 VOLTS:100 

...... 
. ' 

92CM-11789 
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AVERAGE CHARACTERISTICS 
VOLTS 

PLATE VOLTS = 150 
GRID-No.2 VOLTS.100 
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AVERAGE CHARACTERISTICS 
Ef.6.3 VOLTS 

GRID-No.2 VOLTS.100 

GRID— No I VOLTS.° 
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6KM8  

Diode— 
Sharp-Cutoff Three-Plate Tetrode 

9-PIN MINIATURE TYPE 

For Frequency-Divider and Complex-Wave-Gener-
ator CircuitsofElectronicMusical Instruments 

GENERAL DATA 

Electrical: 

He.ster Characteristics and Ratings (Desten-Naxtmum Values): 
Voltage ( AC or DC)  6.3 t 0.6 volts 
Current at heater volts - 6.3 0  300 amp 
Peak heater-cathode voltage: 
heater negative with 

respect to cathode  200 max. volts 
heater positive with 

respect to cathode  200' max. volts 
Direct Interelectrode Capacitances:b 

Tetrode Unit: 
Grid No.1 to plate lA   pf 

g:g Maaxx: Grid No.1 to plate 1B   Pf 
Grid No.1 to plate 2  0.06 max. Pf 
Grid No.1 to cathode & internal 

shield, grid No.2, and heater 5.5 Pf 
Plate lA to cathode & internal 

shield, grid No.2, and heater 1.2 Pf 
Plate 18 to cathode & internal 

shield, grid No.2, and heater • 1.3 Pf 
Plate 2 to cathode & internal 

shield, grid No.2, and heater • 1.8 Pf 
Tetrode grid No.1 to diode plate. • 0.024 max. Pf 
fetrode plate lA to diode plate . . 0.18 Pf 
Tetrode plate 18 to diode plate . . 0.024 Pf 
fetrode plate 2 to diode plate 0  013 pf 

Characteristics, Class Al Amplifier ( Tetrode Unit): 

Plates IA, ill, and 2 connected together at socket 

Plate Voltage   100 volts 
Grid-No.2 Voltage   100 volts 
Grid-No.1 Supply Voltage  0 volts 
Grid-No.1 Resistor ( Bypassed)   2.2 megohms 
Plate Resistance ( ApProx  )   30000 ohms 
Tran;conductance  3400 /mhos 
Plate Current   4.2 ma 
Grid-No.2 Current   1.7 ma 
Grid-No.1 Voltage ( Approx.) 

for plate ea - 20   -4 volts 

Triode Connection--
Grid No.2 connected to plates IA. IS, and 2 at socket 

Plate Voltage   100 volts 
Grid-No.1 Supply Voltage  0 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 1-63 
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6KM8 

Grid-No.1 Resistor ( Bypassed) 2  2 megohms 
Transconductance  4500 mmhos 
Amplification Factor  45 
Plate Current 5  5 ma 

Separate plate operation, plates not under test grounded 

Plate Voltage: 
Plate 1A  100 volts 
Plate 18  100 volts 
Plate 2   100 volts 

Grid-No.2 Voltage   100 volts 
Grid-No.1 Supply Voltage  0 volts 
Grid-No.1 Resistor ( Bypassed) 2  2 megohms 
Transconductance: 
Grid No.1 to plate lA   2000 ¡mhos 
Grid No.1 to plate 1B   2000 gmhos 
Grid No.1 to plate 2  1800 mmhos 

Plate Resistance ( Approx.): 
Plate 14 0  1 megohm 
Plate 18 0  1 megohm 
Plate 2   0.12 megohm 

Plate Current: 
Plate lA 2  3 ma 
Plate 1B 2  3 ma 
Plate 2 21 ma 

Grid-No.2 Current: 
For plate lA volts - 100 3  8 ma 
For plate 18 volts - 100 3  8 ma 
For plate 2 volts = 100 3  3 ma 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, BaseSeat toBulbTop(Excluding tip) . . . . 2" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline 
Bulb  

See General Section 
T6-1/2 

Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 
Basing Designation for BOTTOM VIEW  9QG 

Pin 1 - Tetrode 
Plate 18 

Pin 2 - Tetrode 
Plate 14 

Pin 3 - Diode 
Plate 

Pin 4 - Heater 
Pin 5- Heater 

Pin 6- Cathode, 
Internal 
Shield 

Pin 7-Tetrode 
Grid No.1 

Pin 8 - Tetrode 
Grid No.2 

Pin 9 - Tetrode 
Plate 2 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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FREQUENCY-DIVIDER & COMPLEX-WAVE-GENERATOR SERVICE 

TETRODE UNIT 

Maximum Ratings, Des:gn-Naximum Values: 

PLATE VOLTAGE: 
PLATE lA  330 max. volts 
PLATE 1B  330 max. volts 
PLATE 2   330 max. volts 

GRID-No.2 ( SCREEN-GRID) 
SUPPLY VOLTAGE  330 max. volts 

GRID-No.2 VOLTAGE  See Grid-No.2 Input Rating Chart 
at front of Receiving Tube Section 

GRID-No.1 ( CONTROL-GRID) VOLTAGE: 
Negative-bias value   50 max. volts 
Positive-bias value   0 max. volts 

GRID-No.2 INPUT: 
For grid-No.2 voltages 

up to 165 volts   0.65 max. watt 
For grid-No.2 voltages 

between 165 and 330 
volts  See Grid-No.2 Input Rating Chart 

at front of Receiving Tube Section 
PLATE lA DISSIPATION  1 max. watt 
PLATE 1B DISSIPATION  1 max. watt 
PLATE 2 DISSIPATION   1 max. watt 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For grid-No.1-resistor-
bias operation  2.2 max. megohms 

DIODE UNIT 

Maximum Ratings, Design-Maximum Values: 

PLATE CURRENT   1 max. 

Characteristics, Instantaneous Test Condition: 

Plate Crrrent for plate volts . 10. . . 2 

a The dc component must not exceed 100 volts. 

b Without external shield. 

ma 

ma 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, i. j. 1-63 
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6KM8 
AVERAGE PLATE CHARACTERISTICS 
Tetrode Unit—Triode Connection 

•6.3 VOLTS 
GRID No.2 CONNECTED TO PLATES IA, IB AND 

2 AT SOCKET. 
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Three-Unit Triode 
With Medium-Mu Unit and Two High-Mu Units 

DUODECAR TYPE 

With Neater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage ( AC or DC) . . . 6.34 6.3 t 0.6 volts 
Current 0  600 t0.040 0.600b amp 
Warm-up time ( Average) . 11 - sec 
PeaK heater-cathode 
voltage ( Each unit): 
Heater negative with 

respect to cathode   200 max. volts 
Heater positive with 

respect to cathode   2000 max. volts 
Direct Interelectrode Capacitances ( Approx.) :d 

//kit Unit Unit 
NO.1 NO.2 No.3 

Grid to plate  1.8 2.0 2.0 pf 
Grid to cathode, internal 

shield, and heater   1.9 1.8 1.8 pi 
Plate to cathode, internal 

shield, and heater   1.7 0.6 1.7 pf 

Characteristics: 

Class A, Aselifier 

Unit Units No. 
No.1 2 or 3 

Plate Voltage  150 100 250 volts 
Grid Voltage   0 -1 -2 volts 
Amplification Factor   18 100 100 
Plate Resistance ( Approx.) • 7000 80000 62500 ohms 
Transconductance   2500 1250 1600 omhos 
Plate Current  22 0.5 1.2 ma 
Grid Voltage ( Approx.) for 

plate pa - 10  -13 - -4.5 volts 

Pulse Amptifiere 

Unit No.1 
Plate Voltage  30 volts 
Grid Voltage   30 volts 
Peak Cathode Current   200 ma 
Ratio, Plate Current to 
Grid Current   1 

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length   1.875" 

RADIO CORPORATION OF AMERICA 
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6011 

Seated Length 1  250" to 1.500" 
Diameter 1  062" to 1.188" 
Bulb 19 
Base Small-Button Duodecar 12-Pin WEDEC No.E12-70) 

Basing Designation for BOTTOM VIEW  12BY 

Pin 1 - Heater 
Pin 2- Plate of 

Unit No.3 
Pin 3 -Cathode of 

Unit No.3 
Pin 4 - Cathode of 

Unit No.1 
Pin 5- Plate of 

Unit No.2 
Pin 6- Cathode of 

Unit No.2 

Pin 7- Grid of 
Unit No.2 

Pin 8- Internal 
Shield 

Pin 9 - Grid of 
Unit No.1 

Pin 10- Plate of 
Unit No.1 

Pin 11 - Grid of 
Unit No.3 

Pin 12 - Heater 

GATED AGC AMPLIFIER & SYNC CLIPPER 

For operation Sn a 525- line, 30-frame system f 

Maximum Ratings, Design-Maximum Values: 

Unit Units lío. 
No.1 2 or 3 

PLATE VOLTAGE   330 max. 330 max. volts 
PEAK POSITIVE-PULSE PLATE 

VOLTAGE',  5 max. volts 
GRID VOLTAGE: 

Negative-bias value   100 max. 100 max. volts 
Positive-bias value . . . . .   0 max. 0 max. volts 

PEAK POSITIVE-PULSE GRID VOLTAGE  60 max. volts 
PLATE DISSIPATION   3 max. 1.2 max. watts 

Maximum Circuit Values: 

Unit Units No. 
No.1 2 or g 

Grid-Circuit Resistance   5 max. 5 max. megohms 

At heater amperes • 0.600. 

At heater volts • 6.3. 

Without external shield. 

d The dc component must not exceed 100 volts. 

e This rating is applicable where the duty cycle of the voltage pulse 
does not exceed 15 per cent of one horizontal scanning cycle. In a 
525-Une, 30- frame system, 15 per cent of one horizontal scanning 
cycle is 10 microseconds. 

*:=1,4,:d.c:ItIt;?=,ond!M"gMr:U,Uecg2?:;.%.''? 

• 

• 

• 

• 

• 
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6011 

r 1.188" MAX. 
1.062" MINY 

DIA. 

19 
BULB 

BASE 
JEDEC Na. EI2-70 

1.875" 
MAX. 

L500" MAX. 
1.250" MIN. 

92CS-1148581 

* APPLIES TO MINIMUM DIAMETER EXCEPT IN AREA OF SEAL. 
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8D21 

DC Grid-No.1 Current: 
Synchronizing level   0.050 amp 
Pedestal level   0.010 amp 

Driving Power ( Approx.) *   300 to 500 watts 
Power Output: 
Synchronizing level  5300 watts 
Pedestal level   3100 watts 

PUSH-PULL RF POWER AMPLIFIER --
Class C Telegraphy' or FM Telephony 

Values are for both units 

Maximum Me Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE   6000 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  1000 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE. . -1000 max. volts 
DC PLATE CURRENT   2 max. amp 
PLATE INPUT  10000 max. watts 
GRID-No.2 INPUT  400 max. watts 
PLATE DISSIPATION  6000 max. watts 
GRID-No.1 DISSIPATION  50 max. watts 

Typical Operation in CW Service at 300 Mc: 

DC Plate Voltage   6000 volts 
DC Grid-No.2 Voltage   800 volts 
DC Grid-No.1 Voltage'  -275 volts 
Peak RF Grid-No.1-to-Grid-No.1 Voltage . 1350 volts 
DC Plate Current   1.6 amp 
DC Grid-No.2 Current   0.040 amp 
DC Grid-No.1 Current ( Approx.)   0.085 amp 
Driving Power ( Approx  )   500 watts 
Power Output ( Approx.)   6500 watts 

Typical Operation in FM Service up to 216 Mc: 

DC Plate Voltage   4500 volts 
DC Grid-No.2 Voltage   700 volts 
DC Grid-No.1 Voltage   -300 volts 
Peak RF Grid-No.1-to-Grid-No.1 Voltage . 1150 volts 
DC Plate Current   1 amp 
DC Grid-No.2 Current   0.050 amp 
DC Grid-No.1 Current ( Approx.)   0 amp 
Driving Power (Approx  )   400 watts 
Power Output ( Approx.)   2500 watts 

Maximum Circuit Values ( CW or FM Service): 

Grid-No.1-Circuit Resistance   6000 max. ohms 

*,**,•,*,t#,: see next page. 
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8D21 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are for each unit, unless otherwise indicated 

Note Min. Max. 

Filament Current   1 110 140 amp 
Input Capacitance  - 22.5 28.5 Pea 
Output Capacitance   - 5.3 7.7 Pea 
Plate Current 1  2 - 0.1 amp 
Plate Current  1.3 3. 0 5-0 amp 
Plate Current Average 

-. of Both Units  1,3 3.35 amp 
Peak Cathode Current   1 , 4 7 amp 

Note 1: AC filament volts 3.2. 

Note 2: With dc plate voltage of 5000 volts; dc gr id-00,2 voltage of 800 
volts; and dc grid-No.1 voltage of-220 volts. 

Note 3: withdc plate voltage of 1500 volts; dc grid-No.2 voltage of 800 
volts; and dc grid-No.1 voltage of 0500 volts. 

Note 8: Designers should limit the maximum usable cathode current to this 
value. 

Without external shield. 

Grid-No. 1-to-plate capacitance is internally neutralized by the tube 
structure to within 0.03 µµf. 

Continuous Commercial Service. 

Driving power is accounted for largely by circuit losses and is less 
at lower frequencies. In practical, grid-modulated circuit design 
with damping resistors, the indicated driving power, depending on 
frequency, is required to take careof losses in the damping resistors, 
the circuit losses, and the tube driving power. 

Obtained from combination of fixed bias and a grid-No.1 resistor of 
2500 to 3000 ohms. 

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

Data on operating frequencies for the 8D2I are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

...Indicates a change. 
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10EM7  

Dual Triode 
With High-Mu Unit and Low-Mu Unit 

With Heater  Having Controlled Warm-Up Time 

The loEH7ts the same as the (.EN7 excePt for the following “ems: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = C.600  9.7 volts 
Warm-up time ( Average)   11 sec 

10GF7 

Dual Triode 
With High-Mu Unit and Low-Mu Unil 

NOVAR TYPE 

With Heater Having Controlled Warm- Up Time 

The loGF7 is the same as the 60F7 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600  9.7 volts 
Warm-up time ( Average)   11 sec 

10HF8  

High-Mu Triode— 
Sharp-Cutoff Pentode 

9- PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 2oHF8 is the same as the 6HF8 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.450 t 0.030 amp 
Voltage ( AC or DC) ai heater 

amperes = 0.450  10.5 volts 
Warm-up time ( Average)   11 sec 

RADIO CORPORATION OF AMERICA DATA 
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11CY7 

Dual Triode 
With High-Mu Unit and Low-Mu Unit 

9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The tiCY7 is the same as the 6CriexcePt for the following items: 

Heater Characteristics and Ratings (Design-Nazimum Values): 
Current  0.450 ± 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450  11 vo'.ts 
Warm-up time ( Average)   11 sec 

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



12AX3 

Half-Wave Vacuum Rectifier 

• 

• 

DUODECAR TYPE 

With Heater Having Controlled Warm-Up Time 

The 12AX3 is the same as the 6AX3 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage ( AC or DC)  12.6' 12.6 ± 1.2 volts 
Current   0.600 ± 0.040 0.600b amp 
Warm-up time ( Average). .   11 sec 

12AX4GTA 

• 

• 

• 

• 

Half-Wave Vacuum Rectifier 

For Damper Service in TV Equipment With 
Heater Having Controlled Warm- Up Time 

The 12AX4GT11 is the same as the 6.4X4GT except for the following 
items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage ( AC or DC)  12.6' 12.6 ± 1.2 volts 
Current   0.600 ± 0.040 0.600b amp 
Warm-up time ( Average). .   11 - sec 

12AX4GTB  

Half-Wave Vacuum Rectifier 

For Damper Service in TV Equipment With 
Heater Having Controlled Warm-Up Time 

The r2ileGTB is the same as the 6AX4GTB except for the following 
items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage ( AC or DC)  12.6' 12.6 ± 1.2 volts 
Current   0.600± 0.040 0.600b amp 
Warm-up time ( Average). .   11 sec 

a At heater amperes = 0.600. 
b At heater vol ts = 12.6. 

0011 14,14 RADIO CORPORATION OF AMERICA 
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12FX8A 

Medium-Mu Triode-
Pentagrid Converter 

9- PIN MINIATURE TYPE 

For Automobile Radio Receivers Operating 
Directly from 6-Cell Storage Batteries 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Center Values): 

Voltage (DC) h   12.6 +3.3 volts 

C.irrent at heater volts - 12  6   0.270 amp 
Peak heater-cathode voltage ( Each unit): 
Heater negative with 

respect to cathode  16 max. volts 
Heater positive with 

respect to cathode  16 max. volts 
Direct Interelectrode Capacitances:h 

Triode Unit: 
Grid to plate   1.3 pf 
Grid to cathode & heater  2.2 pf 
Plate to cathode & heater 0  25 pf 

NePtode Unit: 
Grid No.3 to plate 0  28 max. pf 
Grid No.3 to grid No  1 0  12 max. pf 
Grid No.3 to cathode 6 grid No.5 & 

internal shield, plate, grids No.2 & 
No.4, grid No.1, and heater 
(RF input)   6.0 pf 

Plate to cathode & grid No.5 6 
internal shield, grids No.2 6 No.4, 
grid No.1, and heater (Mixer output). 5.0 pf 

Grid No.1 to cathode & grid No.5 6 
internal shield, grid No.3, grids 
.No.2 & No.4, and heater 
(Oscillator input)   5.0 pf 

Grid No.1 to cathode il grid No.5 6. 
internal shield   3.0 pf 

Cathode 6 grid No.5 6. internal shield 
to plate, grids No.2 6 No.4, grid 
No.3, and heater (Oscillator output). 17.0 pf 

Grid No.1 to plate 0  16 max. pf 
Triode grid to heptode grid No  3 0  01 max. pf 
Triode plate to heptode grid No.3 . . . . 0.18 max. pf 
Triode plate to heptode plate   0.2 max. pf 

Characteristics, Class AI Amplifier ( Triode Unit): 

With heater voltage of 12.6 Volts 

Plate Voltage   12.6 
Grid Voltage developed across a 

2.2-megohm grid resistor  -0.8 

volts 

volt 

RADIO CORPORATION OF AMERICA 
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12FX8A 

Amplification Factor  10 
Plate Resistance ( Approx  )   7150 ohms 
Transconductance  1400 µmhos e 
Plate Current   1.3 ma 
Grid Voltage ( Approx.) for plate µa = 10.   -3.2 volts 

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length 2  440" 
Maximum Seated Length 2  190" 
Length, BaseSeat to Bulb Top ( Excluding tip). . 1.720" to 1.910" 
Diameter  0.750" to 0.875" 
Bulb  16-1/2 
Base Small- Button Noval 9- Pin (JEDEC No. E9-1) 

Basing Designation for BOTTOM VIEW  9KV 

Pin 1- Heptode 
Grid No.2, 
Grid No.4 

Pin 2- Heptode 
Grid No.1 

Pin 3- Heptode Plate 
Pin 4 - Heater 
Pin 5- Heater, 

Triode 
Cathode 

Pin 6- Triode Grid 
Pin 7- Heptode 

Grid No.5, 
Cathode, 
Internal 
Shield 

Pin 8- Triode Plate 
Pin 9- Heptode 

Grid No.3 

HEPTODE UNIT -- CONVERTER 

Maximum Ratings, Design- Center Values: 

PLATE VOLTAGE   16 max. volts 
GRID-No.3 ( CONTROL-GRID) VOLTAGE: 

Negative-bias value   16 max. volts 
Positive- bias value   0 max. volts 

GRIDS-No.2 & No.4 ( SCREEN-GRID) VOLTAGE .   16 max. volts 

Typical Operation and Characteristics: 

With self- excitation and heater voltage of 12.6 volts 

Plate Voltage   12.6 volts 
Grid-No.3 Voltage developed across a 

2.2-megohm grid-No.3 resistor   -0.5 volt 
Grids-No.2 & No.4 Voltage   12.6 volts 
RMS Grid-No.1 ( Oscillator-Grid) Voltage . 1.6 volts 
Grid-No.1 Resistor  33000 ohms 
Plate Resistance ( Approx  )   0.5 megohm 
Conversion Transconductance   300 µmhos 
Grid-No.3 Voltage ( Approx.) for 

conversion transconductance (µmhos) = 
10  -3 volts 
1   -8 volts 

Plate Current   290 ya 
Grids-No.2 & No.4 Current 1  25 ma 

RADIO CORPORATION OF AMERICA 
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12FX8A 

Oscillator Character istics ( Not Oscillating): 

With grids No.2 .ft No.4 connected to Plate 
and wtth heater voltage of 12.6 volts 

Plate and Grids-No.2 A No.4 Voltage . . 12.6 volts 
Grid-No.3 Voltage   0 vol ts 
Gr i d-ho. 1 Vol tage   0 volts 
Amplification Factor between grid No.1 

and grids No.2 A No.4 cornected 
to plate  9 

Trarsconductance between grid No.1 and 
grids No.2 & No.4 connected to plate. 3600 mmhos 

Cathode Current   4.4 ma 
Grid-No.1 Vol tage ( Approx.) for 

pl ate ma - 10   -4.5 vol ts 

Maximum Circuit Values: 

Grid-. 3-Circuit Resistance  10 max. megohms 

TRIODE UNIT — AMPLIFIER — Class AI 

Maximum Ratings, Design- Center Values: 

PLATE VOLTAGE   16 max. vol ts 

Maximum Circuit Values: 

Grid-Circuit Resistance   10 max. megohms 

a For longest life, it is recommended that the heater be operated within the 
range of 11.0 to 14.0 volts. 

Without external shield. 
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12FX8A 

4— .875' MAX. 

.750" MIN  
DIA. 

2A40" 

MAX. I I 1.9 0" 
L72Cr * 

T 
2 

/ BULB 

A 

2. 90" 
MAX. 

/- BASE 
JEDEC No. E9- I 

92CS-10979RI 

• MEASURED FROM BASE SEAT TO BULB- TOP LINE AS DETERMINED 

BY A RING GAUGE OF 0.438" INSIDE DIAMETER. 

** APPLIES IN ZONE STARTING 0.375" FROM BASE SEAT. 
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13CW4 

High-Mu Triode 

• 

• 

NUVISTOR TYPE 

The 13C14 is the same as the 6CW4 except for the following items: 

Hea:er Characteristics and Ratings (Design-Maximum Values): 
Voltage ( AC or DC)  13.5 ± 1.4 volts 
Current at heater volts - 13  5 0  060 amp 

13DE7 

• 

• 

• 

• 

Dual Triode 
With Medium-Mu Unit and Low-Mu Unit 

9-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 531./E7 is the same as the 6DE7 excePt for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  450 ± 0.030 amp 
Voitage (AC or DC) at heater 

amperes = 0.450   13.0 volts 
Warm-up time ( Average)  11 sec 

13DR7  

Dual Triode 

With High-Mu Unit and Low-Mu Unit 

With Heater  Having Controlled Warm-Up Time 

The 13DR7 is the same as the 6DR7 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
0  450 ± 0.030 amp Current 

Voltage (AC or OC) at heater 
amperes = 0.450   13.0 volts 

Warm-up time ( Average)  11 sec 
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Ectron Tube Division Harrison, N. J. 1-63 



13EM7 

Dual Triode 
With High-Mu Unit and Low-Mu Unit 

With Heater Having Controlled Warm- Up Time 

The 13E14.7 as the same as the 6E147 excePt for the following items: 

Heater Characterist ics and Ratings (Design-Maximum Values): 
Current 0  450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   13.0 volts 
Warm-up time ( Average)   11 sec 

13FD7 

Dual Triode 
With High-Mu Unit and Low-Mu Unit 

With Heater  Having Controlled Warm-Up Time 

The 13P,D7is the same as the 6FDlexcept for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   13.0 volts 
Warm-up time ( Average)  11 sec 

_13GF7 

Dual Triode 

With High-Mu Unit and Low-Mu Unit 

HOVAR TYPE 

With Heater Having Controlled Warm- Up Time 

The 13GF7 as the same as the 6GF7 except for the following items: 

Heater Characteristics and Ratings (Design- Maximum Values): 
Current 0  450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   13.0 volts 
Warm-up time ( Average) 11 sec 

RADIO CORPORATION OF AMERICA 
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17C9  

Sharp-Cutoff Dual Tetrode 
10-PIN MINIATURE TYPE 

The 17C9 is the same as the 6Co except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.150 ± 0.010 amp 
Voltage ( AC or DC) at heater amperes 

= 0.150  16.8 volts 

RADIO CORPORATION OF AMERICA 
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25F5A  

Beam Power Tube 

7-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  150 t 0.010 amp 
Voltage ( AC or DC) at heater 

amperes = 0.150   25.0 volts 
Warm-up time ( Average)   17 sec 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200° max. volts 
Direct Interelectrode Capacitances 

(Approx.): ° 
Grid No.1 to plate  0.44 Pf 

12.0 Pf 
Grid No.1 to cathode (1 grid No.3, 

grid No.2, and heater   
Plate to cathode & grid No.3, 
grid No.2, and heater   

Characteristics, Class AI Amplifier: 

Plate Voltage   110 volts 
Grid-No.2 Voltage   110 volts 
Grid-No.1 Voltage   -7.5 volts 
Plate Resistance ( Approx  )   13000 ohms 
Transconductance  6400 mmhos 
Plate Current   43 ma 
Grid-No.2 Current   3.8 ma 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top ( Excluding tip) . . 2" ± 3/32" 
Diameter 0  650" to 0.750" 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No. E7-1) 

Basing Designation for BOTTOM VIEW  7CV 

8.0 Pf 

Pin 1- Cathode, 
Grid No.3 

Pin 2- Grid No.1 
Pin 3- Heater 

Pin 4- Heater 
Pin 5- Grid No.1 
Pin 6- Grid No.2 
Pin 7- Plate 

RADIO CORPORATION OF AMERICA 
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25F5A 

AF POWER AMPLIFIER -- Class AI 

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE . . . . . .  150 max. volts 
GRID-No.2 ( SCREEN-GRID) VOLTAGE   130 max. volts 
GRID-No.1 ( CONTROL-GRID) VOLTAGE: 

Positive-bias value   0 max. volts 
GRID,-No.2 INPUT   1.1 max. watts 
PLATE DISSIPATION   5.5 max. watts 
BULB TEMPERATURE ( At hottest 

point on bulb surface)  220 max. °C 

'Typical Operation: 

Plate Voltage   110 volts 
Grid-No.2 Voltage   110 volts 
Grid-No.1 Voltage   -7.5 volts 
Peak AF Grid-No.1 Voltage   7.5 volts 
Zero-Signal Plate Current   43 
Max.-Signal Plate Current   45 rrn e 
Zero-Signal Grid-No.2 Current   3.8 ma 
Max.-Signal Grid-No.2 Current   7.3 ma 
Effective Load Resistance   2500 ohms 
Total Harmonic Distortion   7 % 
Maximum-Signal Power Output   1.5 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

• 

• 

PUSH-PULL AF POWER AMPLIFIER -- Class AI 

Maximum Ratings, Design- Maximum Values: 

PLATE VOLTAGE . . . . . .  150 max. volts 
GRID-No.2 ( SCREEN-GRID) VOLTAGE   130 max. volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Positive-bias value   0 max. volts 
GRID-No.2 INPUT   1.1 max. watts e 
PLATE DISSIPATION   5.5 max. watts 
BULB TEMPERATURE ( At hottest 

point on bulb surface)  220 max. oc 

Typical Operation: 

Values are for two tubes 

Plate Voltage   110 volts e 
Grid-No.2 Voltage   110 volts 
Grid-No.1 Voltage   -8 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.   14.4 volts 
Zero-Signal Plate Current   82 ma 
Max.-Signal Plate Current   88 ma 
Zero-Signal Grid-No.2 Current   7.2 ma 
Max.-Signal Grid-No.2 Current   12.5 ma e 
Effective Load Resistance 

(Plate-to-plate)  4500 ohms 

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



25F5A 

Total Harmonic Distortion   2.6 
Maximum-Signal Power Output   2.9 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

a The [lc component must not exceed 100 volts. 

withoot external shield. 

RADIO CORPORATION OF AMERICA DATA 2 

Electron Tube Division Harrison, N. J. 1-63 



: 1 

25F5A 

AVERAGE CHARACTERISTICS 
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OPERATION CHARACTERISTICS 
Ef 25 VOLTS 
PLATE VOLTS • II0 

GRID-NO.2 VOLTS = 110 
GRID-No. I VOLTS • - 7.5 
AF GRID-No.I VOLTS 

(RIMS). 5.3 

11,7-111111- 114  

2000 4000 

EFFECTIVE LOAD RESISTANCE—OHMS 
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32ET5A  

Power Pentode 
7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings ( Design-mnxImum Values): 
Current 0  100 t 0.006 amp 
Voltage ( AC or DC) at heater 

amperes . 0.100   32 volts 
Warm-up time ( Average)  20 sec 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200' max. volts 
Direct lnterelectrode Capacitances 

(Apprcx.):b 
Grid No.1 to plate  0.6 Pf 
Grid No.1 to cathode á grid No.3, 

grid No.2, and heater   12.0 pf 
Plate to cathode á grid No.3, 
grid No.2, and heater   6.0 Pf 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat toBulb Top ( Excluding tip). . . 2" t 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline.  See General Section 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation for BOTTOM VIEW  7CV 

Pin 1- Cathode, 
Grid No.3 

Pin 2- Grid No.1 
Pin 3-Heater 

AMPLIFIER -- Class AI 

Maximum Ratings, Destgn-Naximum Values: 

PLATE VOLTAGE . . . . . .   
GRID-No.2 (SCREEN-GRID) VOLTAGE . 
GRID-No.2 INPUT   
PLATE DISSIPATION   

Pin 4 - Heater 
Pin 5- Grid No.1 
Pin 6- Grid No.2 
Pin 7 - Plate 

150 max. 
130 max. 
1.2 max. 
5.4 max. 

volts 
volts 
watts 
watts 

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

DATA 
1-63 
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Typical Operation and Characteristics: 

Plate Voltage   110 volts 
Grid-No.2 Voltage   110 volts 
Grid-No.1 Voltage   -7.5 volts 
Peak AF Grid-No.1 Voltage   7.5 volts 
Zero-Signal Plate Current   30 ma 
Zero-Signal Grid-No.2 Current 2.8 ma 
Plate Resistance ( Approx  )   21500 ohms 
Transconductance  5500 µmhos 
Load Resistance   2800 ohms 
Total Harmonic Distortion   10 % 
Max.-Signal Power Output  1.2 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

a The dc component must not exceed 100 volts. 

b Without external shield. 

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



579B 

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

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage ( AC)  2.5 ± 5% volts 
Current at filament volts = 2.5 . 6 amp 

Mechanical: 

Operating Position  Vertical base down or up 
Overall Length  7-3/16" ± 1/4" 
Maximum Diameter  
Bulb  T16 
Plate Terminal. . 0.050"-Diameter Pin Located at Top of Bulb 
Base  Medium-Shell Super-Jumbo 4-Pin (JEDEC No.A4-16I 

Basing Designation for BOTTOM VIEW 70 

TOP PIN 

P-n 1- No Internal 
Connection 

Pin 2- Filament 
Pn 3- Filament 

Pin 4- No Internal 
Connection 

TOP PIN- Plate 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute -Maxtmum Values: 

PEAK INVERSE PLATE VOLTAGE  20000 max. volts 
PLATE CURRENT: 

Peak  270 max. ma 

Average   25 max. ma 

AMBIENT TEMPERATURE   50 max. °C 
BULB TEMPERATURE  75 max. °C 

OPERATING CONSIDERATIONS 

I-Radiation WarnIng. X radiation is produced when the 

5798 is operated with a peak inverse plate voltage above 

16,000 volts ( Absolute-Maximum value). This radiation can 

constitute a health hazard unless the tube is adequately 

shielded for X radiation. 

...—Indlcates a change. 

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

i  1.--

_r ___ _ 

250' 

BASE 
JEDEC 

No.A4-16 

TOP PIN 
_7050 DIA. 

92C5- 6720R1 

7£ 

4.. 

AVERAGE PLATE CHARACTERISTIC 
Ef 2.5 VOLTS AC_ 

250  

r. 

200 

ce 

a. 
M 150 

ta 10 0 

-J 

50 

500 600 O 100 200 300 400 

DC PLATE VOLTS 

F 

El  

4-
r 

92C5-6719R1 

RADIO CORPORATION OF AMERICA 
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632-B 
MERCURY-VAPOR THYRATRON 

NEGATIVE—CONTROL TETRODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   5.  ac or dc volts 
Current  9 

Cathode: 
Minimum heating time prior to 

tube conduction   5 minutes 
Direct Interelectrode Capacitances ( Approx.): 
Grid No.1 to anode 0  04 gpf 
Grid No.2 to anode  3 mgf 

Ionization Time (Approx.)   10 psec 
Deionization Time ( Approx.)   1000 µsec 
Maximum Critical Grid-No.1 Current  2 pamp 
Anode Voltage Drop ( Approx  )   12 volts 

Mechanical: 

Mounting Position 

amp 

  Vertical, base down 
Màximum Overall Length  6-5/16" 
Seated Length   
Maximum Radius ( Including 
Weight ( Approx  )  
Bulb 
Top Cap   Skirted Medium (JETEC No.C1-29) 
Side Cap  Saddle Medium 
Base Skirted-Medium-Shell Small 4-Pin 

with Bayonet (JETEC No.A4-71) 
Basing Designation for BOTTOM VIEW  4CD 

7-1/2" t 1/4" 
side cap)   1-3/4" 

9 oz 
T-18 

Pin 1- Heater 
Pin 2- Cathode, 

Circuit 
Returns 

Pin 3- Grid No.2 

Pin 4- Heater, 
Cathode 

Top Cap- Anode 
Side Cap- Grid No.1 

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 con— 

densed—mercury temperature up to theminimum value 

of the operating range specified under Maximum 
Ratings, some form of heat—conserving enclosure 

or auxiliary heater will be required. 

Coo/tng--When the operating conditions are such that the 
maximum value of the operating condensed—mercury 

temperature is exceeded, provision should be made 
for forced—air cooling sufficient to prevent ex— 

ceeding the maximum value. 

e under operating conditions where the average anode current does not 
exceed 0.5 ampere, the heater voltage may be increased to 5.5 volts. 

8-56 TENTATIVE DATA 
TUBE DIVISION 

RADIO CORPORANON Of AMERICA. HARRISON. NEW MSC" 



632 - 8 

MERCURY-VAPOR THYRATRON 

IGNITOR-FIRING AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

For anode-supply frequency of 6o cps 

Operating Condensed-Mercury 

Temperature Range 

SOn to80°C. 

PEAK ANODE VOLTAGE: 
Forward  1500 max. volts 
inverse. . • • • • • • . OOOOOOO 1500 max. volt 

GRID-No.2 ( SHIELD-GRID) VOLTAGE: 
Peak, before tube conduction   -300 max. volt 

GRIO-No.1 ( CONTROL-GRID) VOLTAGE: 
Peak, before tube conduction   -1000 max. volt 

CATHODE CURRENT: 
Peak   30 max. am 
Averages   2.5 max. am 
Fault, for duration of 0.1 

second max.   
AVERAGE GRID-No.2 CURRENT*   
AVERAGE GRID-No.1 CURRENT*   

150 max. am 
+0.25 max. am 
+0.25 max. am 

Recommended temperature range of condensed mercury is . 5° to 50°C. 
O Averaged over any interval of 30 seconds maximum. 

' 25/I6" MAX,-

SKIRTED MEDIUM CAP 
JETEC N2C1-29 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED---\  

14' 

SKIRTED-MEDIUM-SHELL 
SMALL 4-PIN BASE 

WITH BAYONET 
JETEC N. A4-7: 

7 

134"  
MAX. 

SADDLE 
MEDIUM 
CAP 

8;1(: 

MAX. 

8-56 
TUBE DIVISION 
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632—B 

MERCURY-VAPOR THYRATRON 

OPERATIONAL RANGES 
OF CRITICAL GRID-NI VOLTAGE 

Ep . 5 VOLTS 
GRID -742 2 (SHIELD) VOLTS= 0 
RANGE SHOWN TAKES INTO AC-
COUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
ANC SUBSEQUENT DIFFER-
ENCES DURING TUBE LIFE. 

GRID RESISTOR. 0 OHMS 
CONDENSED- MERCURY TEMP-
ERATURE. 40. T080. C 

CRIT - 
CAL coN_ 

• DUCTING 

urn. 1 

NON -CONDUCTING 

• 

600 

400 

000 
8008 

2 
600 < 

e 

400 la 

200 

-50 -40 -30 -20 - 0 0 . 0 .20 
OC GRID-Nai SUPPLY VOLTS 

92CS -9008T 

Et= 5 VOLTS 
GRID-Na 2 (SHIELD) VOLTS. KI 
RANGE SHOWN TAKES INTO AC-
COUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES 
AND SUBSEQUENT DIFFER-
ENCES DURING TUBE LIFE. 
GRID RESISTOR 0 OHMS 
CONDENSED-MERCURY TEMPER-
ATURE RANGE. 40. 7080.0 

CRITICAL 

600 

CONDUCT- ,4 00 
ING 

•  
.200r_ 

.0009 

oo 
600 

400 :5 
o. 

200 

NON-
CONDUCTING 

o 
-50 -40 -30 -20 - 0 0 . 0 .20 
DC GRID-Nal SUPPLY VOLS 

92CS -9007T 

8-56 CE-9008T 
-90071 
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673 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage  5 t 5%   ac volts 
Current at 5 volts . 10  amp 
Minimum heating time 

at rated voltage . 30  sec 
Peak Tube Voltage 

Drop (Approx.)   10  volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length   11-7/16" 
Seated Length  9-9/16" + 1-1/16" - 1/4' 
Maximum Diameter   3-1/8" 
Weight ( Approx.)   10.8 oz 
Cap  Medium (JETEC No.C1-5) 
Base   Large-Metal-Shell Super-Jumbo 4-Pin 

with Bayonet (JETEC No.A4-18I 
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 

Temperature Control: 

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

condensed-mercury temperature up to the minimum 

value of the operating ranges specified under 

Maximum Ratings, some form of heat-conserving en-

closure or auxi liary heater will be required. 

Cooling—When the operating conditions are such that the 

maximum value of the operating condensed-mercury-
temperature range is exceeded, provision should 

be made for forced-air cooling sufficient to pre-

vent exceeding the maximum value. 

Temperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature ( Approx.): 
No load'   12 
Full loadà   17.5 

' with 4.75 volts ras on filament, and no heat-conserving enclosure. 
. With 5.25 volts ras on filament, quadrature operation, average anode 

current = 2.5 amperes, and no heat-conserving enclosure. 

-.Indicates a change. 

4-58 
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673 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER -- In-Phase Operation. 

Maximum Ratings, Absolute Values: For supply frequency of to 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 
,econd maximum 100 max. 100 max. amp 

HALF-WAVE RECTIFIER -- Quadrature Operation" 

Maximum Ratings, Absolute Values: For supply frequency of 6o cPs 

Operating Condensed-Mercury-

Temperature Range 

20° to 60° 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 

bole Yln. Max. 

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

Note 1: with 5 volts rms on filament. 

Note 2: t..U.: :i0 7: acts ron on filament, and condensed-mercury tempera-
tare C. 

Note 5: with 5 volts ros on filament, condensed-mercury temperature of 
350 C 50 C. peek anode current of 20 amperes provided by half-
cycle pulse from a 60-cps sine wave and recurring approximately 
once a second. Cabe drop smeasured by am oscilloscope connected 
between anode and center- tap of filament transformer. 

e filament voltage in phase with anode voltage. 

O0 Averaged over any interval of 20 seconds MaxiMunl. 

▪ fllament voltage out of phase ( 600 to 120 0 ) with anode voltage. 

4-58 DATA 1 
ELECTRON TUBE DIVISION 
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673 

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 

KW 
TO FILTER 

Pdc 

Fig. 1 
Half-Wave loeod3 4803 1.50 7.1 

Single- Phase 7003' 3200 1.75 5.5 
In-Phase Operation 

Fig. 2 

Full- Wave 53000 4800 3.00 14.2 
Single- Phase 3500' 3200 3.50 11.0 

1m -Phase Operation 

Fig. 3 

Series 10500° 9600 3.00 28.4 
Single- Phase 7000' 6400 3.50 22.0 

In-Phase Operation 

Fig. 4 

Half- Wave 610CP 7200 4.50 32.2 
Three- Phase 4000. 4800 5.25 25.0 

In-Pease Operation 

Fig. 5 

Parallel 6100° 7200 15.0 108 
Three- Phase 4000 4800 15.0 72 

Quadrature Operation 

Fig. 6 

Series 6docf, 4300 7.5 108 
Three- Phase 4000' 9600 7.5 72 

Quadrature Operation 

Fig. 7 Rests- Induc- Rests- Induc - 

Half- Wave trim ttve ttve tive 

Four- Phase Load Load Load Lced 

Quadrature Operation 530D° 6750 9.0 10.0 60.8 67.5 
3500' 4500 9.0 10.0 40.5 45.0 

Fig. 8 
Rests- Induc- Rests- Induc - 

Half -Wave tive ttve tive tive 

Six-Phase Load Load Load Load 

Quadrature Cperation 5300° 7200 9.5 10.0 68.4 72.0 
3500" 4800 9.5 10.0 45.6 48.0 

13 For maximum peak inverse anode voltage of 15,000 volts ' and condensed - 
mercu ,y - temperature range of 200 to 50. C.  

• For maximum peak inverse anode voltage of 10,000 volts, and condensed - 
mercury -temperature range of 20 ° to 60. C. 

4-58 
ELECTRON TUBE DIVISION 

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

OPERATING CONSIDERATIONS 

Shields and rf filter circuits should be provided for the 

673 If it is subjected to extraneous high-frequency fields 

during operation. These fields tend to produce breakdown 

effects in mercury vapor and are detrimental to tube life 
and performance. When shields are used, special atten-

tion must be given to providing adequate ventilation and 

to maintaining normal condensed-mercury temperature. Rf 

filters are employed to prevent damage caused by rf 

currents which might otherwise be fed back into the rec-

tifier tubes. 

31/8" MAX. 
DIA. 

MEDIUM CAP 
JETEC NS CI- 5 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

LARGE- METAL- SHELL 
SUPER- JUMBO 

4- PIN 
BAYONET BASE 
JETEC NS A4 - I13 

-1/4" 

92CS-6655R3 

4-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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€1 
6883 

BEAM POWER TUBE 
Useful with full input up to 60 Ne 
and with reduced input up to175 Me 

6 

The 6883 is the same as the 6146 except for the following 
items: 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   12.6 ± 10% . . . ac or dc volts 
Current 0  625   amp 

Mechanical: 

Maximum Diameter 
Base  

  1-21/32" 
Small—Wafer Octal 8—Pin 

with Sleeve (JETEC No.88-150) 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 
Heater Current  1 0.588 0.663 amp 
Direct lnterelectrode 

Capacitances: 
Grid No.1 to plate  2 0.24 µµf 
Grid No.1 to cathode & grid 

No.3 8, internal shield, 
grid No.2, base sleeve. 
and heater  2 11.1 15.9 me 

Plate to cathode ei grid No.3 
internal .shield, grid 

Mo.2, base sleeve, and 
heater  2 6.4 10.6 µµf 

Plate Current   3 46 94 ma 
Grid—No.2 Current   3 5.5 ma 
Useful Power Output   4 47 — watts 

Note 1: with 12.6 volts ac on heater. 

Note 2: without external shield. 

Note 3: with 12.6 volts ac on heater, dc plate volts . 300, dc grid—No.2 
volts . 200, and dc grid—No.1 volts • —33. 

Note A; In a single—tuse self—excited oscillator circuit, and with 12.6 
volts ac on heater, dc plate volts 1. 600, dc grid—No.2 volts • 
180, grid—No.1 reslstor (ohms) = 30000 f 10%, dc plate ma.. 100 
to 112, dc grid—No.1 ma.. 2 to 2.5, and frequency (NC) . 15. 

*Indicates a change. 

4-58 
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BEAM POWER TUBE 
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6949 

SUPER-POWER SHIELDED-
GRID BEAM TRIODE 

COAXIAL-ELECTRODE STRUCTURE WATER-COOLED ELECTRODES 
500-KW Cw POWER OUTPUT INTEGRAL WATER DUCTS 

Useful with full input up to 75 Ne 

9 

GENERAL DATA 
Electrical: 

Filament, Nuit strand Thoriated Tungsten: 

Voltage ( Single-phase AC or DC) • • . . 17.3 min. volts 
17.8 max. volts 

Current at 7.3 volts  1040 amp 
Current at 7.8 volts  1130 amp 
Starting current  Must never exceed 1700 amperes, 

even momentarily 
Cold resistance 0  0013 ohm 
Minimum heating time  60 seconds 

Amplification Factor, for dc grid 
volts = -50anddc plate voltage 
adjusted togivedc plate current 
of 10 amperes   60 

Direct Interelectrode Capacitances: 
Grid to plate   12 mi‘f 
Grid to filament  1300 miff 
Plate to filament   160 Pi-if 

Mechanical: 

Ope-ating Position Vertical, with lifting ring up 
Maximum Overall Length  40" 
Maximum Diameter  10.06" 
Weight ( Approx  )   140 lbs 
Terminal Connections (See Dzmensional Outline): 

Fc -Filament 
Cylindrical 
Terminal 

FF -Filament 
Flange 
Terminal 

KR. -Output— 
' Circuit-

Return 
Terminal 

P- Plate 
Terminal 

Kn. - Flange KR 

Terminal 
KR: -Cylindrical 

' Input-
Circuit-
Return 
Terminal 

G- Grid 
Terminal 

Air Cooling: 
It is important that the temperature of any external part 

of the tube should not exceed 1500 C. In general, forced-1 
air cooling of the ceramic bushings will not be required 
unless the 6949 is used in cavity-type circuits or in a 

confined space without free circulation of air. Under such 

conditions, provision should be made for blowing an adequate 
quantity of air at the ceramic bushings to limit their 

temperature to 150° C. Forced-air cooling of the output-

7-58 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW SIENS 



6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

circuit - return terminal (KRi l and the flange input-circuit-

return terminal IKR 2 l may be necessary to prevent exceeding 

the maximum temperature rating of 150 0 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 Typical Pressure Max. 

Nin. Flow Drop, for Gauge 
Flow gkm Typical Pres-
gPm Flow sure° 

psi *si 
To plate ( In direction 

shown on Dimensional 
Outline): 
For plate dissipation 

up to 125 kw. . .   40 44 18 100 
For platedissipation 

of 260 kw   60 66 35 100 
For platedissipation 

of 330 kw   70 77 48 100 
For platedissipation 

of 400 kw   ao 88 65 100 
To grid-terminal 

connector   1 
To beam-forming 

cylinder  7 9 9 50 
Outlet Water Temperature ( Any outlet) . . 70 max. °C 
Minimum Plate-Water-Column Resistance . 1/2 megohm per kv of 

dc plate voltage 
Ceramic-Bushing Temperature   150 max. 0C 
Metal-Surface Temperature   150 max. 0C 

Fittings: 
Fittings for 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. 

See next page. 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



9 

6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Crest of modulation conditions 

Maximum GCS. Ratings, Absolute Values: 

For altitudes uk to5,000 feet and frequencies up to 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. amp 
PLATE DISSIPATION ( Average)   400000 max. watts 

Typical CCS Class 8 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.-signal 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 vo..tage . . .   1900 volts 
Average power output ( Approx  )   300000 watts 
Peak envelope power output ( Approx.)  600000 watts 

RF POWER AMPLIFIER -- Class C Telegraphy" 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CGS Ratings, Absolute Values: 

For altitudes up to5,000 feet and frequencies uk to 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 CC5 Operation at 425 Kc: 

DC Plate Voltage  17500 volts 
DC Grid VoltageA  -625 volts 
Peak RF Grid Vol:age  2000 volts 
DC Plate Current  40 amp 
DC Grid Current   1 amp 

*.°.•.'....".44.0 ,A: See next page.  
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

Driving Power ( Approx.) é  2000 
Useful Power Output ( Approx.) • • • 500000 

watts 
watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Mtn. Max. 

Filament Current  1 870 1100 amp 
Amplification Factor  1,2 48 74 
Direct Interelectrode Capacitances: 
Grid to plate   20 piaf 

Grid to filament  1150 1550 µµf 
Plate to filament   140 170 µµf 

Note 1: With 7., volts ac on filament. 

Note 2: For dc grid volts = -50 and dc plate voltage adjusted togivedc 
plate current of 10 amperes. 

• Directly across cooled element for the indicated typical flow. 

• 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 
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 of constant 
amplitude is applied to the input of the system. 

:: Includes tube losses, circuit losses, and ' swamping power' losses. 

44, .Two-Tone operation refers to the simultaneous amplification of the 
two equal-amplitude, radio-frequency signals resulting frommedulation 
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 tothe ' max.-Signal Peak RF Grid-No.1 
voltage' as specified under " Single-Tone° modulation. 

*# 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. 

A Obtained from fixed supply. 

é 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 
INOI0 CCONOIATION OF AMERICA. NAINISON. NEW lEtSEY 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

r"ie 6949 can be operated with maximum rat ings at frequencies 

up to 75 1.1c and with reduced rat ings to higher frequenc"es. 

The capabilities of the 6949 for operation at higher frequenc ies 

and at higher powers have not yet been determined but requests 

for informat ion on specific applications will be welcomed. 

3.38 

PLATE 
WATER-CONNECTION 

PLUG BANCO N232-135 
(NOTES I.387) 

STD 
LIFTING RING 

TERMINAL 

CERAMIC 

OUTPUT-CIRCUIT 
RE7uRN TERMINAL 

KR, 
FLANGE 

INPur-CIRCUIT 
RETURN TERMINAL mAX. 

KR2 

CYLINDRICAL 
INPUT-CIRUIT 

RETURN C TERMINAL GRID 
PR3 TERMINAL 

BEAM-FORN4ING-CYL-7-1 
wATER-CONNECTION 3.70 
PLUG ano NPE<N14 !Da. e.se 

(NOTES 2,317) OUT 

FILAMENT FLANGE 
TERMINAL FF 
pion 4) 6.12 MAX. 

NO 6 

FILAI(.6ZTINZLIeDER 

(NOTE 41 C 

4.e MAX. 

Notes 1 to 8: See nest page. 

6.8(MAX. 

SAFETY 
CABLE 

(NOTE 5) 

1.41IN. (NOTE 8) 

?el 

rm.N. (NOTE 8) 
10.06' 
MAX. 

3.50.- 9.10' '  
y.I2 

4.321061 

re:C. le 
IN 2.06 

z.12" 

-8" "N-1. 
4.47-±o3 

EXHAUST TUBE COVER: 
MAKE NO CONNECTION 
DO NOT REMOVE 
DepOoTRe Peen., 

OF TUBE 

62. 
MAX. 

MAX. 

92CL-9296 

7-58 ELECTRON TUBE DIVISION TENTAT I VE DATA 3 
RADIO CORPORATION 01 AMERICA. HARRISON. NEW JERSEY el CE-9296A 



6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

9.5Q" 

2* 
2.10" 

10.06"MAX 

8.82" 2.06" 

7.16" 2.06"-› 

6.56" ±.06"--.., 

4.40"2.10t. 

3.50" 2.1 

KR2 

18 HOLES 
EQUALLY SPACED 
WITHIN 2.035" FOR 

92CM-9295 D I A . BOLTS 

SECTION A-A' 

CERAMIC 

GRID 
TERMINAL 

18 HOLES 
TAPPED k4-28 
N.F. TO MIN. 
DEPTH OF .38" 

EQUALLY SPACED 
WITHIN 2.06" 

NOTE I: SOCKET No.412-65 I- I/2" FOR THIS PLUG MAY BE 

OBTAINED FROM BRECO DIVISION, PERFECTING SERVICE CO., 

332 ATANDO AVE., CHARLOTTE 6, N.C. 

NOTE 2: SOCKET No.4EF4 1/2" ( WITH FEMALE PIPE-THREAD 

CONNECTION) OR SOCKET No.4EM4 1/2" ( WITH MALE PIPE-THREAD 
CONNECTION I 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 CONNECT IONS. 

NOTE 4: USE FOR FILAMENT POWER ONLY. INPUT-C IRCUIT 
RETURN SHOULD BE MADE TO BOTH 1 N PUT-C IRCU IT-RETURN TERMINALS 

(K R, & KR.‘ ); OUTPUT-CIRCUIT RETURN SHOULD BE MADE TO 

OUTPUT-C IRCU I T-RETURN TERMINAL ( KR, I. 

NOTE 5: REMOVE THIS CABLE BEFORE OPERATING TUBE AND KEEP 
CABLE FOR FUTURE TUBE HANDLING. 

NOTE 6: DO NOT TAMPER WITH THESE BOLTS. 

motes 7 a e: See next page. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

CE-9295 
-9296B 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

NOTE 7: INLET WATER CONNECTIONS IINI ARE BOTH ON SAME 

SIDE OF TUBE AND TO THE RIGHT WHEN TUBE IS VIEWED WITH 

NAME PLATE TOWARD OBSERVER. 

NOTE 8: THIS AREA IS SUBJECT TO A MAXIMUM TAPER OF 

0.0•60' TOTHE INCH. THE MAXIMUM DIAMETER ALONG THIS TAPER 

WILL BE CN THE END TOWARD THE CERAMIC. 

DETAILS OF SUGGESTED WATER-COOLED 
GRID-TERMINAL CONNECTOR 

4.40" 
3.05" 

95" 

20° 
45' 

DRILL el RIeLE S 

INLET 

OUTLET 

L-1/4 " O.D. 
COPPER TUBING 

5.4(4.10" 

COPPER TUBING 4-- 
SOLDERED IN GROOVE 1 

•,4%‘ 

COPPER 

GROOVE 
.125"R. 

VIEW AT A-A'  

J25" V" 

92CM-9294 

7-58 ELECTRON TUBE DIVISION 
1.0.0 CO”ORATION OF »AFRICA, HARRISON. NEW TESTY 

CE -9296C 
-9294 



6949 

TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

P.11111..HILLLILJ!111. 
Efr 7.3 VOLTS 
I= GRID AMPERES 
Ib= PLATE AMPERES 

_0 

o o 
o o 
O .11 

o 
o 

ZRID VOLTS (EC) 
ELECTRON TUBE DIVISION 

RADIO CORPORAYION OF AMERICA, HARRISON, NEW JERSEY 

1,11 ;Ft 

i• iii jijj 
o 0 0 
O o 
o o 

7 
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715 —C 

PULSE AMPLIFIER TETRODE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   26 ± 2.5 
Current   2.1 
Minimum Heating Time .   3 

Direct Interelectrode Capacitances:° 
Grid No.1 to Plate. . . . 2 max  
Input   37.5 
Output   7.5 

o With no external shield. 

Mechanical: 

Mounting Position   Vertical, base up or down 
Overall Length   5-3/4" ± 1/8" 
Seated Length   5-5/16" ± 1/8" 
Maximum Diameter   2-9/16" 
Bulb   T-20 
Cap   Medium with Dished Flange 
Base 

Pin 1- Grid No.1 

Pin 2- Heater, 
Cathode 

ac or dc volts 
amp 

minutes 

Auf 
mehf 
fflf 

Medium-Ceramic-Wafer Jumboid 4-Pin 
BOTTOM VIEW 

Pin 3-Heater 
• Pin 4- Grid No.2 

Cap - Plate 

MODULATOR - Pulsed Rectangular-Wave 

With Inductive Lead 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE SUPPLY VOLTAGE *   15000 max. volts 
PEAK POSITIVE PLATE VOLTAGE . . ... .   18000 max. volts 
DC GRID-No.2 ( SCREEN) SUPPLY VOLTAGE. .   1350 max. volts 
DC GRID-No.1 ( CONTROL GRID) 

SUPPLY VOLTAGE   -1000 max. volts 
PEAK GRID-No.1 VOLTAGE: 
Negative Value   1200 max. volts 
Positive Value   300 max. volts 

PEAK PLATE CURRENT**, for duty factor° 
not exceeding 0.001   15 max. amp 

e Continuous Commercial Service. 

• Duty Factor equals product of pulse duration in seconds and the pulse 
repetition frequency in cycles per second. 

** For peak currents in excess of 5 amperes, the product of peak plate 
current in amperes and pulse duration in microseconds should not ex— 
ceed 30, and the tube should not be operated longer than 5 microseconds 
in any 100—microsecond interval. 

tFi7tg:a:mgitUinPfaCirsTpUirpr-nlgtei duty factor 
is determined 

*: See next page. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
RADIO COIPCPATION OF AMERICA, HARRISON, NEW JERSEY 



715-C 

PULSE AMPLIFIER TETRODE 

PEAK GRID-No.2 CURRENT   5 max. amp 
PEAK GRID-No.1 CURRENT   2 max. amp 
PLATE INPUT   225 max. watts 
GRID-No.2 INPUT 
GRID-No.1 INPUT 
PLATE DISSIPATION 

Typical Operation: 

Duty Factor of 0.001 

DC Plate Supply Voltage*   15000 volts 
DC Grid-No.2 Supply Voltage*   1250 volts 
DC Grid-No.1 Supply Voltage   -800 volts 
Peak Positive Grid-No.1 Voltage   +225 volts 
Plate Current: 
DC Value 0  015 amp 
Peak Value   15 amp 

DC Grid-No.2 Current   0.0015 amp 
DC Grid-No.1 Current 0  010 amp 
Load Resistance   800 ohms 

8 max. watts 
1 max. watt 

60 max. watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note 'inn. Max. 

Heater Current   
Grid-No.1-to-Plate 

Capacitance   
Input   
Output   
Note 1: With 26 volts on heater  

1 1.9 2.3 amp 

2 mid 
30 45 

ef 5 10  

• For tube protection, it is essential that the dc resistance in series 
with the plate supply and the grid-No.2 supply should be adequate to 
limit the short-circuit•current to 0.5 ampere in either circuit. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



7 I 5— C 

PULSE AMPLIFIER TETRODE 

MEDIUM CAP 
WITH DISHED 

FLANGE 

5 51; 

5 3/4" 

MEDIUM-
CERAMIC-WAFER 

JUMBOID 
4- PIN BASE 

3/ "t 4S0 
32 4 

2946" MAX. 

0.3'VEFf 

3/". I/ " 
18 - (34 

4- PINS 
0.187"t 0.00e 

DIA. 

0.971 
SEE NOTE 

L.% 

1.788 - 1.813 

±0.007 

20 
BULB 

MIN. 

18 84 

0.69g' 

92CM-7154 

NOTE I: PINS WILL FIT A FLAT-PLATE GAUGE HAVING THICKNESS 

OF 1/4 " AND FOUR HOLES 0.2140" t 0.0005" SO LOCATED ON A 

0.9710" t 0.0005" DI AMETER CIRCLE THAT THE DI STANCE ALONG THE 

CHORD BETWEEN ANY TWO ADJACENT HOLE CENTERS IS 0.6875" t 0.0005". 

GAUGE IS ALSO PROVIDED WITH A 7/16" DIAMETER HOLE CONCENTRIC 

WITH PIN CIRCLE FOR THE EXHAUST TIP. 

NOTE 2: WHEN TUBE I S ROTATED ABOUT AXIS -OF ITS BASE, THE MAXIMUM 

RADIAL DI STANCE BETWEEN ANY POI NT ON THE BULB AND THE ROTATIONAL 

AXIS DOES NOT EXCEED 1-13/32". 

SEPT. 15, 1949 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-7154 



7 I 5-C 

AVERAGE PLATE CHARACTERISTICS 
WITH EC' AS VARIABLE 

Ef . 26 VOLTS 

DC GRI D - N22 VOLTS . 800 
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DC PLATE (i.b) OR DC GRI D- N.22 (IC.2) AMPERES 

FEB.22,I949 TUBE DEPARTMENT 92CM-7168 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



7 I 5—C 

AVERAGE PLATE CHARACTERISTICS 
WITH Ec, AS VARIABLE 
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PULSE AMPLIFIER TETRODE 

SEPT. 15, 1949 TUBE DEPARTMENT CE-7187T-7189T 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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8CG7 

Medium-Mu Twin Triode 
9-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 8CG7 is the same as the 6CG7 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Cirrent 0  450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   8.4 volts 

8CM7  

Medium-Mu Dual Triode 
With Dissimilar Units 

9-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 8CM7 is the same as the 6CM7 exceptforthe following items: 

Heater Characteristics and Ratings (Design-Maximum Valuesi: 
Current 0  450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   8.4 volts 

8CN7 

Twin Diode—High-Mu Triode 

9-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 8CN7is the same as the 6017 exceptforthe following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Heater-section 

arrangement Parallel Series Series 

Voltage 
(AC or DC). 4.2' 8.4 b 8.4 ± 0.8 volts 

Curent . . . 0.450± 0.030 0.225± 0.010 0.225b amp 

a At heater amperes = 0.450. 

At heater amperes = 0.225. 

C At heater volts = 8.4. 

RADIO CORPORATION OF AMERICA ide Electron Tube Division Harrison, N. I. 

DATA 
1-63 



8CS7 

Medium-Mu Dual Triode 

With Dissimilar Units 

9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 8CS7is the same as the 6CS7 except for the following ; terns: 

Heater Characteristics and Ratings (Design-Center Values:: 
Current 0  450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   8.4 volts 
Warm-up time ( Average)  11 sec 

8CX8 

Medium-Mu Triode— 

Sharp-Cutoff Pentode 

9-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 8C18 is the same as the 6C18 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600   8.0 volts 
Warm-up time ( Average)  11 sec 

8EB8 

High-Mu Triode— 

Sharp-Cutoff Pentode 
9-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 8EB8isthe same as the 6E88 exceptforthe following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater 

amperes = 0.600   8.0 volts 
Warm-up time ( Average) 11 sec 

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



8EM5 

Beam Power Tube 
9-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 8EN5 os the same as the 6EN5 except forthe following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current 0  600 ± 0.040 amp 
Voltage (AC or DC) at heater 

amperes = 0.600   8.4 volts 
Wàrm-up time ( Average)  11 sec 

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

DATA 
1-63 





TRANSMITTING TRIODE 

800 

\ 500 

Filament Thoriated Tungsten 
Voltage 7.5 
Current 3.1 

AmOification Factor 15 
Direct Interelectrode Capacitances: 
Grid to Plate 2.5 
Grid to Filament 2.8 
Plate to Filament 2.8 

Overall Length 
Seated Height 
Maximum Diameter 
Bulb 
Caps ( two) 
Base 
RCA Socket 

a—c or d—c volts 
amp. 

44f 
uhf 

6-5/32" ± 7/32" 
5-17/32" ± 7/32" 

2-11/16" 
S-21 
Small 

Medium 4-Pin, Bayonet 
Stock No. 9937 

Maximum Ratings Are Absolute Raines 

MAXIMUM RATINGSandTYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER & MODULATOR - Class 13  

D-C ° late Voltage 1250 max. volts 
Max.-Signal D-C Plate Current * 115 max. ma. 
Max.-Signal Plate Input* 85 max. watts 
Plate Dissipation* 35 max. watts 
Typical Operation: 

Rnless otherwise specified, values are for 2 tubes. 
D-C Plate Voltage 750 1000 1250 volts 
D-C Grid Voltage** -40 -55 -70 volts 
Peak A-F Grid-to-Grid Volt. 320 300 300 volts 
Zero-Signal D-C Plate Cur. 26 28 30 ma. 
Max.-Signal D-C Plate Cur. 210 150 130 ma. 
Load Resistance ( per tube) 1600 3125 5250 ohms 
Effective Load Resistance 

(plate to plate) 6400 12500 21000 ohms 
Max.-Signal Driving Power 6.0 4.4 3.4 approx.watts 
Max.-Signal Power Output 90 100 106 approx.watts 

R-F POWER AlieLIFIER - Class B Telephony  

Carrier conditions per tube for use with a *a*. *adulation fact. of 1.0 

D-C Plate Voltage 
D-C Plate Current 
Plate Irput 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Grid Voltage** 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Driving Power 113 .t 
Power Output 

1250 max. volts 
45 max. ma. 
50 max. watts 
35 max. watts 

750 1000 volts 
—40 —55 volts 
160 170 volts 
45 42 ma. 
2 2 approx.ma.  

3.5 3.3 approx.watts 
10 14 approx.watts 

a, *a, t, 0: see next page. -a— Indicates a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 1 
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800 

TRANSMITTING TRIODE 

(continued [rom preceding page) 

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

Carrier conditions Per tube for use with a max. modukition fact.of 1.0 

D—C Plate Voltage 
D—C Grid Voltage 
D—C Plate Current 
D—C Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 
D7C Plate Voltage 

D—C Grid Voltagett 

1000 max. volts 
—d00 max. volts 

SO max. ma. 
25 max. ma. 
80 max. watts 
23 max. watts 

750 1000 volts 
f —150 f —200 volts 
110000 [ 13300 ohms 

Peak R—F ":,rid Voltage 275 325 volts 
D—C Plate Current 70 70 ma. 
D—C Grid Current t 15 15 approx.ma.  
Driving Power} 3 4 approx.watts 
Power Output 35 50 approx.watts 

R—F POWER AMPLIFIER A OSCILLATOR — Class C Telegraphy  

Key-down conditions ber tube without uoduiation*** 

D—C Plate Voltage 1250 max. volts 
D—C Grid Voltage —400 max. volts 
D—C Plate Current SO max. ma. 
D—C Grid Current 25 max. ma. 
Plate Input 100 max. watts 
Plate Dissipation 35 max. watts 
Typical Operation: 

D—C Plate Voltage 750 1000 1250 volts 

D—C Grid Voltagettt {-100 {-135 1 —175 6700 9000 11700 ohms 1200 1600 2100 volts 
ohms 

Peak R—F Grid Voltage 225 260 300 volts 
D—C Plate Current 70 70 70 ma. 
D—C Grid Currentt 15 15 15 approx.ma.  
Driving Power t 2 3 4 approx.watts 
Power Output 35 50 65 approx.watts 

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

ow For a-c filament supply. 

Own Modulation essentially negative may oe used if the positive peak of 
the audio- frequency envelope does not exceed 1150 of the carrier con-
ditions. 

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

Mecstec icilj. ide variations as explained on sheet TUBE RATINGS in Gen-

il obtained from grid resistor of value shown or by combination methods. 
ttf Obtained from a fixed supply, by grid resistor ( 6700, 9000. 11700) or 

by cathode resistor ( 1200, 1600. 2100). 

Data on operating frequencies for the 800 are given on the 
sheet TRANS. TUBE RATINGS vs. FREQUENCY. 

....Indicates a change. 
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TRANSMITTING TRIODE 

800 

\00 

V--

TWO / 
SMALL CAPS 

(SEE NOTE 1) 

S21 BULB 

MEDIUM 4- PIN 
BAYONET BASE 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

202 

Pin 1 - fiaMent 
Pin 2 -No Connection 
P,n 3- No Connection 
p'no - Fitament 
Cap 1, - Plate 
Cap C - Grid 

2 MAX. 

G 

6 5/3; 

± 7/3 ; 

5 I7/3; 

17/3Z 

TUBE MOUNTING POSITION  

VERTICAL: ease up or down. 
HORIZONTAL: No. 

92CM - 428I R4 

BOTTOM VIEW OF BASE  

AS USED BELOW, PLANES AA', 88'. AND VT' HAVE THE FOLLOWING 
DEFINITIONS: 

1. PLANE AA' IS PLANE THROUGH AXIS OF BASE AND POINT MID-
WAY BETWEEN PINS No.1 AND NO.4. 

2. PLANE EIB' IS PLANE THROUGH AXIS OFFIASE AND PERPENDIC-
ULAR TO PLANE 44'. 

3. PLANE TV' IS TANGENT TO TOP OF BULB AND PERPENDICULAR 
TO AXIS OF BASE. 

NOTE 1 -- WITH ALL MEASUREMENTS MADE PARALLEL TO THE PLANE 
VV' AND AT OR ABOVE THE PLANE, THE TOP CAPS ARE 
POSITIONED SO THAT: 

B. NO PORTION OF CONTACT SURFACE EXTENDS MORE THAN 
1-11/32' FROM THE PLANE Be'. 

o. NO PORTION OF CONTACT SURFACE IS NEARER THAN 
1/2' TO THE PLANE BB'. 

E. NO PORTION OF CONTACT SURFACE EXTENDS MORE THAN 
1/2 FROM THE PLANE AA'. 

NOTE 2 -- WHEN TUBE IS ROTATED ABOUT AXIS OF ITS BASE, THE 
MAXIMUM RADIAL DISTANCE BETWEEN ANY POINT ON THE 
BULB AND THE ROTATIONAL AXISDOES NOT EXCEED 1-7/16'. 

..,,,--Indicates a change. 

DEC. 15, 1944 RCA VICTOR DIVISION 
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AVERAGE PLATE CHARACTERISTICS 

E f = 7.5 VOLTS D.C. 
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800 

OPERATION CHARACTERISTICS 
CLASS B OPERA-110N 

  Ef =7.5 VOLTS A.C.FOR 800'5,2.5 VOLTS A.C.FOR 2AS'S 

I III 1NPUT:CLASS A-TWO TYPE 45'S PUSH PULL 
PLATE VOLTS=275, GRID VOLTS = - 56 

Il TRANSFORMER VOLTAGE RATIO PRIM "  - 2 16 
  OUTPUT:CLASS  8- TWO TYPE 80015 1/2 SEC. 

PLATE VOLTS = 1000 GRID VOLTS-55 
LOAD, PLATE TO PLATE = 12500 OHMS 

TYPE TYPE 
45 800 

TYPE 
800 

DRIVER SIGNAL VOLTS(RMS) PER TUBE 

JAN.24,I934 RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY , INC 

10 15 20 25 30 35 40 

20 

o 

10 
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801-A/801 
R-F POWER AMPLIFIER, • A-F POWER AMPLIFIER, MODULATOR 

• 

• 

• 

Filament Thoriated tungsten 
Voltage 7.5 a-c or d-c volts 
Current 1.25 

Amplification Factor 8 
Direct Interelectrode Capacitances: 

Grid to Plate 6.0 Pllf 
Grid to Filament 4.5 Pe 
Filament to Plate 1.5 Ng 

Maximum Overall Length 5-3/8" 
Maximum Diameter 2-1/16" 
Bulb ST-16 
Base Medium 4-Pin "MICANOL", Bayonet 
RCA Socket Type UR-542—A 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER & MODULATOR - Class AI 

D-C Plate Voltage 600 max. volts 
Plate Dissipation 20 max. watts 
Typical Operation: 

D-C Plate Voltage 425 500 600 volts 
D-C Grid Voltage " -40 -45 -55 volts 
Peak A-F Grid Voltage 35 40 50 volts 
D-C Plate Current 18 24 30 ma. 
Plate Resistance 5000 4600 4300 ohms 
Transconductance 1600 1725 1840 pmhos 
Load Resistance 10200 8000 7800 ohms 
U. P.O. (5% second harmonic) 1.6 2.3 3.8 watts 

° The id- c resistance in the grid circuit should not exceed 0.5 megohm 
with cathode bias, or 0.1 megohm with fixed bias. 

amp. 

A-F POWER AMPLIFIER & MODULATOR - Class 8  

D-C Plate Voltage 600 max. volts 
Max.-Signal D-C Plate Current 70 max. ma. 
Max.-Signal Plate Input" 42 max. watts 
Plate Dissipation' 20 max. watts 
Typical Operation: 

Unless otherwise specified, values are for 2 tubes 

D-C Plate Voltage 400 500 600 volts 
D-C Grid Voltage -50 -60 -75 volts 
Peak A-F Grid-to-Grid Voltage 270 290 320 volts 
Zero-Signal D-C Plate Cur. 8 8 8 ma. 
Max.-Signal D-C Plate Cur. 130 130 130 ma. 
Load Resistance ( per tube) 1500 2000 2500 ohms 
Effective Load Resistance 

(plate to plate) 6000 8000 10000 ohms 
Max.-Signal Driving Power 3 3 3 approx.watts 
Max.-Signal Power Output 27 36 45 approx.watts 
Averaged over any audio- frequency cycle of sine-wave form. 

a with a-c filament supply. 

A- Indicates a change. 

April 15, 1940 DATA 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING C0.11,1«. 
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8 0 I -A 
R-F POWER AMPLIFIER, 

A-F POWER AMPLIFIER, MODULATOR  • 
(continued trou preceding pagel 

R-F POWER AMPLIFIER - Class El Telephony 

Carrier conditions per tube for tuse with a l'an. «adulation factor of 1.0 

D-C Plate Voltage 600 max. volts 
D-C Plate Current 50 max. ma. 
Plate Input 30 max. watts 
Plate Dissipation 20 max. watts 
Typical Operation: 

D -C Plate Voltage 500 600 volts 
D-C Grid Voltage ° -60 -75 volts 
Peak R-F' Grid Voltage 85 90 volts 
D-C Plate Current 45 45 ma. 
D-C Grid Current" 0.2 0.2 approx.ma. 
Driving Power" 0 2.2 2.3 approx.watts 
Power Output 6 7.5 approx.watts 

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

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

Carrier conditions per tube for use mit(' a sax. eodulation fact. of 1.0 

D-C Plate Voltage 500 max. volts 
D-C Grid Voltage -200 max. volts 
D-C Plate Current 60 max. ma. 
D-C Grid Current 15 max. ma. 
Plate Input 30 max. watts 
Plate Dissipation 13.5 max. watts 
Typical Operation: 

D-C Plate Voltage 400 500 volts 
D-C Grid Voltageà° f -150 -190 volts 

110000 12700 ohms 
Peak R-F Grid Voltage 260 300 volts 
D -C Plate Current 55 55 ma. 
D-C Grid Current" 15 15 approx.ma. 
Driving Power" 4 4.5 approx.watts  
Power Output 14 18 approx.watts 

• Obtained by grid resistor of value shown, or by combination of grid 
resistor with either fixed supply or suitably by-passed cathode re-
sistor. 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

key-down conditions per tuba utthout modulation 0 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 

D-C Grid Voltagev° 

Peak R-F Grid Voltage 
See next page. 

11 

600 max. volts 
-200 max. volts 

70 max. ma. 
15 max. ma. 
42 max. watts 
20 max. watts 

500 600 volts 
-125 -150 volts 
8300 10000 ohms 
1560 1875 ohms 
235 260 volts 

.-Indicates a change. 

April 15, 1940 
RCA RADIOTR(0N DIVISION 
KnumeACTURINGCOfflee*C. 

DATA 
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801-A 
R-F POWER AMPLIFIER, 

A-F POWER AMPLIFIER, MODULATOR 
(continued from preceding page) 

D—C Plate Current 65 65 Md. 

D—C Grid Current** 15 15 approx.ma. 
Driving Power** 3.5 4 approx.watts 
Power Output 20 25 approx.watts 

Obtained from fixed supply, by grid resistor ( 8300, 10000), or by 
cathode resistor ( 1560, 1875). When the 001-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 plate volt-

.. atie of 600 volts, a fixed bias of. at leas! 53 volts should be used. 
Sobject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

# Modulation essentially negative may be used if the positive peak of 
tne audio- frequency envelope does not exceed 115% of the carrier con-
ditions. 
w,th a- C filament supply. 

For use of the 801 at the higher frequencies, refer to sheet 
TRANS. TUBE RATINGS vs FREQUENCY. 

For OUTLINE DIMENSIONS, refer to sheet OUTLINES OF RECEIVING 
TUBES, drawing of ST-16 bulb with 4—pin base. 

• 

AVERAGE CHARACTERISTICS 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

BP 

F+ 

Aes..Pi:ANE or ELECTRODES 

TUBE MOUNTING POSITION 

VERTICAL, Base down. 
HORIZONTAL: Plane of plate 

vertical (on edge). 

PLATE VOLTS 925-5539 

April 15, 1940 
RCA RADIOTRON DIVISION 
RCA 6InNuFnCruilING COMPANY INC 
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802 

R-F POWER AMPLIFIER PENTODE 

Heater ° Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.9 

Transconductance for 
plate current of 20 ma. 2250 

Direct Interelectrode Capacitances: 
Grid to Plate ( with external Shielding) 0.15 max. por 
Input 12 PPf 
Output 8.5 Hpf 

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

MAXIMUM CCS and ICAS RATINGS 
with TYPICAL OPERATING CONDITIONS 

CCS = Continuous Commercial Service 
¿CAS = Intermittent Comnercial and Amateur Service 

A-F POWER AMPLIFIER & MODULATOR - Class A  

CC'S ¿CAS __--

D-C Plate Voltage 500 max. 600 max. volts 
D-C Screen Voltage ( Grid #2) 250 max. 250 max. volts 
Plate Input 15 max. 18 max. watts 
Screen Input 3 max. 3 max. watts 
Typical Operation: 

D-C Plate Voltage 400 500 500 600 volts 
Suppressor ( Grid #3) O. 0* O. 40 volts 
D-C Screen Voltage 250 175 225 250 volts 
D-C Grid Volt. (Grid c.f. f - 18 -10 -17 -18.5 volts 

1 450 325 530 490 ohms 
Peak A-F Grid Volt. 18 10 17 18.5 volts 
Internal Shield . - - - - 
D-C Plate Current 30 25 25 30 ma. 
D-C Screen Current 10 E. 7 8 ma. 
Load Resistance 10000 18000 16000 13200 ohms 
Total Har. Distortion 8 4 10 9 % 
Power Output 5.5 4 6.5 7.6 watts 

'I Obtained front fixed supply or by cathode resistor of value shown. The 
d-c resistance in the grid circuit should not exceed 10000 ohms with 
fixed bias, or 500000 ohms with cathode bias. 

• Connected to cathode at socket. 

R-F POWER AMPLIFIEP - Class 8 Telephony 

Carrier conditions per tube for us, with a pax. podulation fact. of 1.0 

---CCS ¿CAS 

D-C Plate Voltage 500 max. 600 max. volts 
D-C Suppressor Volt. ( Grid 031 200 max. 200 max. volts 
D-C Screen Voltage ( Grid #2) 25C max. 250 max. volts 
D-C Plate Current 30 max: 30 max. ma. 
Plate Input 15 max. 18 max. watts 
o in circuits where the cathode is not directly connected to the heater, 

the potential difference between them should pot exceed 100 volts. 

amp. 

pmhos 

FEB. 2. 1940 
RCA RADIOTRON DIVISION 
RCA mnNtlfACTUR.G COMPANY .0 

DATA 



Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
Suppressor .* 
D-C Screen Voltage 
D-C Grid Voltage ( Grid #1) 
Peak R-F Grid Voltage 
Internal Shield . 
D-C Plate Current 
D-C Screen Current 
D-C Grid Cur. ( Approx.) 
Driving Power ( Approx.) ° 
Power Output ( Approx.) 

802 

R-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

CCS 

2 max. 
4 max. 
10 max. 

400 500 
- - 
150 200 
-22 -28 
35 32 
- - 
25 25 

6.5 7 
1 0 

0.5 0.18 
2.75 3.5 

ICAS 

2 max. watts 
4 max. watts 
13 max. watts 

600 volts 

225 volts 
-30 volts 
35 volts 

3- 0 ma. 
8 ma. 

0.5 ma. 

0.18 watts 
5.3 watts 

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

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

CCS ¡CAS 

D-C Plate Voltage 500 max. 
D-C Screen Voltage ( Grid #2) 200 max. 
D-C Grid Voltage ( Grid #1) -200 max. 
D-C Plate Current 30 max. 
D-C Grid Current 7.5 max. 
Plate Input 15 max. 
Screen Input 6 max. 
Plate Dissipation 10 max. 
Typical Operation: 

D-C Plate Voltage 400 500 500 
D-C Sup'r Volt. (Grid 03) -40 -53 -45 
D-C Screen Voltage ° 8900 10700 10700 

D-C Grid Volta e° { -85 -90 -90 
11000 18000 20000 

Peak A-F Sup'r Volt. 40 53 65 
Peak R-F Grid Volt. 125 125 125 
Internal Shield' - - - 
D-C Plate Current 18 20 22 
D-C Screen Current 28 28 28 
D-C Grid Cur. ( Approx.) 7.5 5 4.5 
Driving Power ( Approx.) 0.9 0.6 0.5 
Power Output ( Approx.) 2 3 3.5 

A Voltage taken from unmodulated plate-voltage supp y through resistor 
o of value shown. 

From fixed supply or grid resistor of value shown. 

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

Carrier conditions Per tube for use with a max. noduLation fact. of 1.0 

CCS ¡CAS 
- 

D -C Plate Voltage 500 max. I 600 max. volts 
*. 0 : See next page. 

600 max. volts 
250 max. volts 

-200 max. volts 
30 max. ma. 

7.5 max. ma. 
18 max. watts 
6 max. watts 
13 max. watts 

600 volts 
-45 volts 

14500 volts 
-100 volts 
20000 ohms 

65 volts 
125 volts 

30 ma. 

24 ma. 

5 ma. 
0.6 watts 
6.3 watts 

FEB. 2. 1940 
RCA RAMTRON DIVISION 
RCA MANUFACTURING COMPANY INC 

DATA 
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R-F POWER AMPLIFIER PENTODE 
(conti nued from precedi ng page) 

CCS 

D-C Suppressor Volt. (Grid #3) 200 max. 
D-C Screen Voltage ( Grid #2) 250 max. 
D-C Grid Voltage (Grid #1) -200 max. 
D-C Plate Current 30 max. 
Plate Input 15 max. 
Suppressor Input 2 max 
Screen Input 4 max. 
Plate Dissipation 10 max. 
Typical Operation: 

D-C Plate Voltage 400 500 
Suppressor* * 
D-C Screen Voltage 150 20- 0 
D-C Grid Voltage -105 -130 
Peak A-F Grid Voltage 40 50 
Peak R-F Grid Voltage 125 145 
Hternal Shield* 
5-C Plate Current 25 25 
D-C Screen Current 7.5 8 
D-C Grid Cur. (Approx.) 2 1 
Driving Power (Approx.) 1 0.8 
Power Output ( Approx.) 3 4 

1048 

200 max. volts 
250 max. volts 
-200 max. volts 
30 max. ma. 
18 max. watts 
2 max. watts 
4 max. watts 

13 max. watts 

600 volts 

250 volts 
-130 volts 

50 volts 
145 volts 

30 ma. 
8 ma. 
1 ma. 

0.8 watt 
6 watts 

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

Pentode Connection 

Carrier conditions per tube for use wi th a sas. modulation fact. of 1.0 

CCS ICAS 

D-C Plate Voltage 400 max. 
D-C Suppressor Volt. ( Grid #3) 200 max. 
D-C Screen Voltage ( Grid #2) 200 max. 
D-C Grid Voltage ( Grid #1) -200 max. 
D-C Plate Current 40 max. 
D-C Grid Current 7.5 max. 
Plate Input 16 max. 
Suppressor Input 2 max. 
Screen Input 4 max. 
Plate Dissipation 6.7 max. 
Typical Operation: 

D-C Plate Voltage 400 
D-C Suppressor Voltage 40 

D-C Screen Voltage# f 195 
1 11500 

D-C Grid Voltage • f -40 
1 27000 

Peak R-F Grid Voltage 55 

500 max. volts 
200 max. volts 
250 max. volts 
-200 max. volts 

40 max. ma. 
7.5 max. ma. 
20 max. watts 
2 max. watts 
4 max. watts 
8 max. watts 

500 volts 
40 volts 

245 volts 
16300 ohms 
-40 volts 

27000 ohms 
55 volts 

* Applying .a positive voltage of not more than a0 volts to the suppressor 
o gives slightly increaser! output. 

At crest of a— f cycle with modulation factor of 1.0. 
# Fram modulated fixed supply or modulated plate—voltage supply through 

resistor of value shown. 
•i See next page. 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
R Co MANUFACTURING COURANT. INC 

DATA 2 



ccs 

D-C Plate Voltage 500 max. 
D-C Suppressor Volt. (Grid 03) 200 max. 
D-C Screen Volt. ( Grid 02) 250 max. 
D-C Grid Voltage (Grid 01) -200 max. 
D-C Plate Current 60 max. 
D-C Grid Current 7.5 max. 
Plate Input 25 Max. 
Suppressor Input 2 max. 
* Connectea to cathode at socket. 

802 

R-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

co: 

Internal Shield * 
D-C Plate Current 35 
D-C Screen Current 17 
D-C Grid Cur. (Approx.) 1.5 
Driving Power (Approx.) 0.1 
Power Output (Approx.) 8 

1042 

40 ma. 
15 ma. 

1.5 ma. 
0.1 watt 
12 watts 

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

fete-ode Connection - Grids 02 0. 03 tied together 

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

CCS 1043 

D-C Plate Voltage 400 max. 500 max. volts 
D-C Screen Volt. ( Grids 02 & 03) 200 max. 200 max. volts 
D-C Grid Voltage (Grid 01) -200 max. -200 max. volts 
10-C Plate Current 40 max. 40 max. ma. 
D-C Grid Current 7.5 max. 7.5 max. ma. 
Plate Input 16 max. 20 max. watts 
Screen Input 6 max. 6 max. watts 
Plate Dissipation 6.7 max. 8 max. watts 
Typical Operation: 

D-C Plate Voltage 400 500 volts 
D-C Screen Voltage° f 85 195 volts 

115000 18000 ohms 
D-C Grid Voltage A f -120 -120 volts 

120000 20000 ohms 
Peak R-F Grid Voltage 160 160 volts 
Internal Shield* - - 
D-C Plate Current 35 40 ma. 
D-C Screen Current 21 17 ma. 
D-C Grid Current ( Approx.) 6 6 ma. 
Driving Power ( Approx.) 0.9 0.9 watt 
Power Output (Approx.) 8 12 watts 

APreferably from unmodulated plate-voltage supply through resistor of 
value shown. 

1, Obtained by grid resistor of value shown or by partial self-bias 
methods. 

R-F POWER AMPLIFIER d, OSCILLATOR - Class C Telegraphy 

Pentode Connection 

Key-down conditions per tube without modulation* 

1043 

600 max. volts 
200 max. volts 
250 max. volts 

-200 max. volts 
60 max. ma. 
7.5 max. ma. 
33 max. ma. 
2 max. watts 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
RCA meeUf ^CURING COURA.X. IRK 

DATA 2 
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R-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

CCS 

Screen Input 6 max. 6 max. watts 
Plate Dissipation 10 max. 13 max. watts 
Typical Operation: 

D-C Plate Voltage 400 500 500 600 volts 
D-C Suppressor Volt. 0 0 40 40 volts 
D-C Screen Volt., 1 200 200 250 250 volts 

8000 13600 20800 22000 ohms 
1 -100 -100 -100 -120 volts 

D-C Grid Volt, M 14000 17000 50000 42000 ohms 
1300 1370 1700 1620 ohms 

Peak R-F Grid Volt. 155 155 155 165 volts 
Internal Shield - - - - 
D-C Plate Current 45 45 45 55 ma. 
D-C Screen Current 25 22 12 16 ma. 
D-C Grid Cur. ( Approx.) 7 6 2 2.4 ma. 
Driving Power (Approx.) 1.1 0.9 0.25 0.3 watt 
Power Output (Approx.) 10 14 16 23 watts 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

fetrode Connection - Grids 02 & 03 tied together 

fey-down conditions per tube without soduiationll 

ccs 

D-C Plate Voltage 500 max. 
D-C Screen Volt. (Grids 02 d 03) 200 max. 
D-C Grid Voltage (Grid 01) -200 max. 
D-C Plate Current 60 max. 
D-C Grid Current 7.5 max. 
Plate Input 25 max. 
Screen Input 6 max. 
Plate Dissipation 10 max. 
Typical Operation: 

D-C Plate Voltage 400 500 
D-C Screen Volt. # f loo loo 

l 20000 27000 
{- 60 -60 

D-C Grid Volt.. 8600 10000 
1000 1000 

Peak R-F Grid Volt. 90 90 
Internal Shield* - - 
D-C Plate Current 45 45 
D-C Screen Current 15 15 
D-C Grid Cur. (Approx.) 7 6 
Ociving Power ( Approx.) 0.7 0.5 
Power Output ( Approx.) 10 12 

• Obtained by grid resistor ( 8600, 1C000), by cathode resistor ( 1000, 
880), or from fixed supply. 

,  From fixed supply or plate-voltage supply through resistor of value 
shown. Under key-up conditions, max, screen voltage should not exceed 
500 volts. Series screen resistor of value shown should not be used 

„ except where the 802 is employed as abuffer amplifier and is not keyed. 
A Modulation essentially negative may be used if the positive peak of 

the audio- frequency envelope does not exceed 1156 of the carrier con-
ditions. u Connected to cathode at socket. "IX See next page. 

ICAS 

600 max. volts 
200 max. volts 

-200 max. volts 
60 max. ma. 

7.5 max. ma. 
33 max. watts 
6 max. watts 
13 max. watts 

600 volts 
150 volts 

30000 ohms 
-60 volts 

10000 ohms 
860 ohms 
90 volts 

55 ma. 

15 ma. 
6 ma. 

0.5 watt 
23 watts 

FEB. 2, 1940 
RCA RADIOTRON 
RCN MANUFACTURING COMPANY INC. 

DATA 3 
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R-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

MObtained from grid resistor ( 14000, 17000, 50000, 42000), by cathode 
resistor ( 1300, 1370, 1700, 1620) or from fixed supply. 

HIGH-FREQUENCY OPERATION 

Maximum permissible percentage of taxista rated plate volt-
age and Plate tnOut 

FREQUENCY ( Mc) 90 55 100 

Class 8 
Class C Grid- Mod , 

TELEPHONY Class C: Sup'r-Mod. 
Class C, Plate-Mod, 

TELEGRAPHY - Class C 

100 
100 
100 
100 
100 

88 
B8 
88 
77 
77 

76 
76 
76 
55 
55 

-.---2 1.1:5 MAX. —..- 

I g46 MAO. 

.360.4C.00AP5- DIA, 

5116 BULB 

• 

INTERNAL 

• 

ri 1 j 

'3;32 
- 

2 32 mAX. 

SHIELD 

MEDIUM 7-PIN 
BAYONET BASE 

53,4 MAO. 

• 

MAO. 

liii 
92G-4364R5 

TOP VIEW OF 
SOCKET CONNECTIONS 

OHIO Nnl 

4 • PLATE 

GRID 1403 5 3 GRID N12 

CATHODE 6 2 SMHTIEERLNDAL 

,e 
-. 

HEATER 7 I HEATER i 

AA' = PLANE OF ELECTRIDOES 

TUBE MOUNTING POSITION 

VERTICAL Cr HORIZONTAL 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
RC^ mANUPACTURING COMPANY NC. 

DATA 3 
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802 

CHARACTERISTICS CURVES 

140 

120 

2 

AVERAGE CHARACTERISTICS 
. , . . . . 
TYPE 802 
E f .8.3 VOLTS - 
D-C SCREEN VOLTS.250  
13-C SUPPRESSOR VOLTS.+40 

\.‘04) 

4(3e -"ID VOLys E ,..„0 

%......."•------______:o 

*'•••••..... +60 

'`...... +40 

A +20 

350 

300 

250 

450 

100 

50 

o 

400 600 800 
PLATE VOLTS 

92C-4604 

AVERAGE CHARACTERISTICS 
r r T f r 

TYPE 802 
t f =6.3 VOLTS - 
D-C SCREEN VOLTS.250 
-C SUPPRESSOR VOLTS.+40 _ 

li. 

< '0,9,0 

VOL Ts 

CC/ ,.+10o 

1111 +8 

+60 

e40. 
! 
+20 —20 

0 

200 400 600 800 
PLATE VOLTS 

92C-4605 

MAR. 20, 1936 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY, INC 

92C-4604 & 4605 



802 

CHARACTERISTICS CURVES 

CONTROL-GRID MODULATION CHARACTERISTICS 

”liE 
OC 

-D-C 
D-C 
0-C 

-PEAK 
INTERNAL 

_ NOTE 

'--- 

802 
PLATE VOLTS 
SCREEN 
SUPPRESSOR 
GRID Elb..S 
R-F GRID 

SHIELD 

. INSTANTANEOUS 
oNSTANTANEOUS 

GPR£IDAKVOAF 
-51 

E/.6.3 

VOLTS.200 

1OLTS.-130 
vOLTS,45 

0 
I 

. 
VOLTS 
500 

vOLTS.0 

CONNECTED 

VALUES 
*T 

L—TS 

. , 

TO 
CATHODE 
IGNORE 

CORIRONENTS 

—.1 
+50 

- 

- 

- 

_ 

I 
I 
I 

CARRIER I 
CONDITIONS I 

I 
I / 

(1 , 

Q. 1 

I 

___.1........41,.. 

o 

TO 

.0 
8. 

-175 -125 -75 
INSTANTANEOUS A-F GRID VOLTS ( NPUT) 

92S-4363R2 

SUPPRESSOR MODULATION CHARACTERISTICS 

T•ok 802 E 4, . 6.3 vOCTS ' 
O-C PLATE vOLTS..5G0 

-0-C SCREEN vOLTS..200 
OC SUPPRESSOR vOLTS.-A5 
4 C GRID BIAS VOLTS. -90 

-PEAK R.E [AIL. TTOLTSV 125 
INTERNAL SHIELD CONNECTED TO 

CATHODE 
- NOTE : INSTANTANEOUS VALUES IGNORE 

morANTAreCous A-T CONAONENIS 

- F.-  

- 

- 

SUPPRESSORPAK IV OLTS .1 
-65 

.2. 

CARR 
CONDIT 

ER 
S c." 

„LA 

I' 
1 

\ 

I 

I . 
t 

i 
1 7 

-I -50 -1- SO 

INSTANTAJ4EOUS A-E SUPPRESSOR VOLTS (INPUT) 

925-436282 

JUNE 15, 1936 925-4362R2 & 4363R2 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY, INC 



R-F POWER AMPLIFIER PENTODE 

803 

c5) 

Filament Thoriated Tungsten 
Voltage 10 
Cl.rrent 5 

Transconductance 
for plate current of 62.5 ma. 4000 

Direct Interelectrode Capacitances: 
Grid to Plate ( with external shielding) 
Imput 
Output 

Overall Length 
Seated Height 
Maximum Diameter 
Bult 
Cap 
Base 
RCA Socket 

0.15 max. 
17 
29 

Medium Shell Giant 5-Pin 

a-c or d -c volts 
amp. 

pmhos 

9-1/16" th 3/16" 
8-5/16" ± 3/16" 

2-9/16" 
T-20 

Medium 
mIcanol, Bayonet 

Stock No.9927 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

R-F POWER AMPLIFIER - Class 8 Telephony  

Carrier conditions per tube for use with a 

D-C Plate Voltage 
D-C Suppressor Voltage ( Grid N3) 
D-C Screen Voltage (Grid 0/2) 
D-C Plate Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Suppressor Voltage 
D-C Screen Voltage.* 
D-C Grid Voltage (Grid 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power . 
Power Output 

• At crest of a-1 cycle with modulat ion factor of 1.0. 

0 For a-c filament supply. 

• Ootained from a f ixed supply or from su I tatdy by-passed cathode resistor. 

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

1250 
40 

500 
*Il .° -30 

so 
130 
33 
8 

4.5 
52 

max. wodulation fact. of 1.0 

2000 max. volts 
500 max. volts 
600 max. volts 
160 max. ma. 
180 max. watts 
10 max. watts 
20 max. watts 

125 max. watts 

1500 2000 volts 
40 40 volts 

550 600 volts 
-35 -40 volts 
70 55 volts 
110 80 ma. 
30 20 ma. 
5 3 approx.ma. 

3.0 1.5rnappr.wats 
53 53 approx.matts 

Carrier conditions per tube for use 

D-C Plate Voltage 
D-C Screen Voltage (Grid #2) 
D-C Grid Voltage IGrld NI/ 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 

with a max. modulation fact. of 1.0 

2000 max. volts 
600 max. volts 
-500 max. volts 
110 max. ma. 
50 max. ma. 
180 max. watts 
30 max. watts 

-w-Indicates a change. See end of tabulat ion. 

AUG. 15, 1944 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATAI. 
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803 

-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

Plate Dissipation 125 max. watts 
Typical Operation: 

D-C Plate Voltage 1250 1500 2000 volts 
D-C Suppressor Voltage -70 -90 -110 volts 
D-C Screen VoltageA 13000 17000 35000 ohms 
D-C Grid Volta f -110 -100 -100 volts ge °  

1 5000 5000 7000 ohms 
Peak A-F Suppressor Volt. 110 130 150 volts 
Peak R-F Grid Voltage 200 190 170 volts 
D-C Plate Current 100 100 80 ma. 
D-C Screen Current 70 70 48 ma. 
D-C Grid Current 22 20 15 approx.ma.  
Driving Power 4 3.5 2.5 approx.watts  
Power Output 40 50 53 approx.watts  

A voltage taken from unmodulated plate—voltage supply through resistor. 

O From fixed supply, grid resistor (5000, 5000,7000), or cathode resistor. 

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

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

D-C Plate Voltage 2000 max. volts 
D-C Suppressor Voltage ( Grid *31 500 max. volts 
D-C Screen Voltage (Grid f2( 600 max. volts 
D-C Grid Voltage (Grid * 11 -500 max. volts 
D-C Plate Current 160 max. ma. 
Plate Input 180 max. watts 
Suppressor Input 10 max. watts 
Screen Input 20 max. watts 
Plate Dissipation 125 max. watts 
Typical Operation: 

D-C Plate Voltage 1250 1500 2000 volts 
D-C Suppressor Voltage 40 40 40 volts 
D-C Screen Voltage" 500 550 600 volts 
D-C Grid Voltage -100 -90 -80 volts 
Peak R-F Grid Voltage 160 130 100 volts 
Peak A-F Grid Voltage 75 65 50 volts 
D-C Plate Current 130 110 80 ma. 
D-C Screen Current 30 25 20 ma. 
D-C Grid Current 8 6 4 approx.ma.  
Driving Power . 4 3 2 approx.watts 
Power Output 52 53 53 approx.watts 
At crest of a— f cycle with modulation factor of 1.0. 

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

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

D-C Plate Voltage 
D-C Suppressor Voltage ( Grid #3I 
D-C Screen Voltage (Grid W2I 
D-C Grid Voltage iGrid * Il 

D-C Plate Current 
D-C Grid Current 

1600 max. volts 
500 max. volts 
500 max. volts 

-500 max. volts 
160 max. ma. 
50 max. ma. 

na See end of tabulation. vA Indicates a change. 
AUG. 15,1944 

RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATAI. 
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R-F POWER AMPLIFIER PENTODE 
(continued tram preceding 

Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Suppressor Voltage 

D-C Screen Voltage 4 

D-C Grid Voltage • 

Peak R-F Grid Voltage 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

# From modulated fixed supply 
resistor. 

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

Tetrode Connection - Grids Mg2 & *3 tied together 
Carrier conditions per tube for uso with a max. modulation fact. of 1,0 

D-C Plate Voltage 1600 max. volts 
D-C Screen Voltage ( Grids 42 & 431 500 max. volts 
D-C Grid Voltage ( Grid 411 -500 max. volts 
D-C Plate Current 160 max. ma. 
D-C Grid Current 50 max. ma. 
Plate Input 250 max. watts 
Screen Input 30 max. watts 
Plate Dissipation 85 max. watts 
Typical Operation: 

D-C Plate Voltage 

D-C Screen Voltage 44 

D-C Grid Voltage • 

Peak R-F Grid Voltage 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

4# preferably from unmbdulated plaie-voltage supply through resistor. 
A Obtained from grid resistor of value shown, or by partial self-bias 

methods. 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy  

Pentode Connection 
dey-down conditions per tube without nodulation§ 

D-C Plate Voltage 
D-C Suppressor Voltage (Grid #3) 

See next oacie. 
AUG. 15, 1944 

RCA VICTOR DIVISION 

page) 
250 max. 
10 max. 
20 max. 
85 max. 

1250 1600 
100 100 

f 18000 27000 
1 350 400 
f -80 -80 
I. 4000 4000 

200 190 
150 150 
50 45 
30 25 approx.ma.  
6 5 approx.watts 

120 155 approx.watts 
or modulated plate-voltage supply through 

watts 
watts 
watts 
watts 

volts 
volts 
ohms 
volts 
volts 
ohms 
volts 
ma. 
ma. 

1250 
i15000 

-180 
4000 

130 

305 
150 
75 
45 
15 

125 

1600 
20000 

130 
-180 
4000 
320 
150 
75 
45 
15 

155 

volts 
ohms 
volts 
volts 
ohms 
volts 
ma. 
ma. 

approx.ma.  
approx.watts 
approx.watts 

2000 max. volts 
500 max. Volts 

-a-Indicates a change. 

10010 CORPORATION OF OMERICA, HARRSON, NEW JERSEY 

DATA 2 
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R-F POWER AMPLIFIER PENTODE 

II 

(continued from preceding page) 

D-C Screen Voltage (Grid *21 600 max. volts 
D-C Grid Voltage IGrId *II -500 max. volts 
D-C Plate Current 175 max. ma. 
D-C Grid Current 50 max. ma. 
Plate Input 350 max. watts 
Suppressor Input 10 max. watts 
Screen Input 30 max. watts 
Plate Dissipation 125 max. watts 
Typical Operation: 

D-C Plate Voltage 1250 1500 2000 volts 
D-C Suppressor Voltage 40 40 40 volts 
D-C Screen Voltages 500 500 500 volts 

t -90 -90 -90 volts 
D-C Grid Voltage ' 415 415 415 ohms 

7500 7500 7500 ohms 
Peak R-F Grid Voltage 175 175 175 volts 
D-C Plate Current 160 160 160 ma. 

D-C Screen Current 45 45 45 ma. 
D-C Grid Current 12 12 12 approx.ma.  
Driving Power 2 2 2 approx.watts 
Power Output 130 160 210 approx.watts 

• Obtained from fixed supply, cathode resistor (415), by grid resistor 
(7500), or by combination methods. 

R-F POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy  

Tetrode Connection - Grids R2 & 13 tied together 
/fey-doe's conditions Per tube mithoutsoduicetimn§ 

D-C Plate Voltage 2000 max. volts 
D-C Screen Voltage (Grids *2 & .13) 600 max. volts 
D-C Grid Voltage (Grid #I) -500 max. volts 
D-C Plate Current 175 max. ma. 
D-C Grid Current 50 max. ma. 
Plate Input 350 max. watts 
Screen Input 30 max. watts 
Plate Dissipation 125 max. watts 
Typical Operation: 

D-C Plate Voltage 1250 1500 2000 volts 
D-C Screen Voltages 150 150 150 volts 

f -90 -90 -90 volts 
D-C Grid Voltage* 445 445 445 ohms 

3500 3500 3500 ohms 
Peak R-F Grid Voltage 190 190 190 volts 
D-C Plate Current 160 160 160 ma. 
D-C Screen Current 15 15 15 ma. 
D-C Grid Current 28 27 26 approx.ma.  
Driving Power 4.6 4.4 4.4 approx.watts 
Power Output 130 160 210 approx.watts 

, Use of series resistor is not recommended. 

e tl:e;:do:rec ronlie rniatse tZ;thsoe. ode resistor (Us), by grid resistor 

.4— Indicates a change. j. See next page. 

AUG. 15, 1944 
RCA VICTOR DIVISION 

RADIO CORPORATION Of »MICA. HARRISON. Nr../ 1115f5 

DATA 2 
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R-F POWER AMPLIFIER PENTODE 
(continued fi•om preceding page) 

§ modulat ion essentially negative may be used If the posit ive peak of the 
audio-frequency envelope does not exceed 115% of the carrier condition. 

.. 
Preferably obtained from a separate source, or from the plate-voltage 
supply with a voltage divider. 

Data on operating frequencies for the 803 are given on 
the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

.-.- - 2 

..- 2 4̀•32" MAX. 

1 

MEDIUM CAP — 

T 20 BULB 

MEDIUM SHELL 
GIANT 5- PIN 
BAYONET BASE 

TUBE MOUNTING POSITION  

VERTICAL: Base up or down. 92CM - 4424R3 

BOTTOM VIEW OF SOCKET CONNECTIONS  

PI n 1- Filament 
Pin 2- Grid No.2 
Pin 9- Grid No.i 
pin 4 - Grid No.3 
Pic 5 - Filament 
Cap - Plate 

...Indicates a change. 

AUG. 15, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION OF oeeltICA. !MUNSON, NEW /MEE 

DATA 3 
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OPERATION CHARACTERISTICS 
CLASS B R-F AMPLIFIER 

TYPE 803 E f .10 VOLTS A.C. 
_D-C PLATE VOLTS = 2000_  
D-C SCREEN VOLTS = 600  
O-C SUPPRESSOR VOLTS=. + 40 

-D-C GRID BIAS VOLTS=-40 - 
IIIIIII 

- 

_ 

_ 

-40v • 

1 

kz 
_9 1.600K 
.I. C .40, 

- R- I DRIVER S AGE 
e.. e PE 41, R- F GRID VOLTS 

-  FOR  EXCITATION FOR EXCITATION 

TYPICAL 
CARRIER-- 

I... 
' _ 

CONDITIONS ----.1 
1 It 

1 
I 

' •Cia, 

1 
o 

______:.........4.5..... 

-140 

0 40 80 
PEAK R-F GRO VOLTS(M) 

92CM-45I972 

SUPPRESSOR MODULATION CHARACTERISTICS GRID MODULATION CHARACTER 1ST ICS 

tr. 

0.2 
0.i .1? 
8 î 80 

6 

4 -4 40 

0 
2 

120 

. . , 
TYPE 803 E4 ,. .=9 10 ;OLTi.• 
D-C PLATE VOLTS=2000 
"D-C SCREEN VOLTS=2000 MINUS 

DROP IN SERIES SCREEN 
- RESISTOR OF 35000 OHMS 
D-C SUPPRESSOR VOLTS=- 110 
D-C GRID BIAS VOLTS=VALUE SUP-

" PLIED BY 7000-011M GRID LEAK' 
PEAK R-F GRID VOLTS=170 
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AVERAGE PLATE CHARACTERISTICS 
I . 

Ef = 10 VOLTS D.C. D- C SCREEN VOLTS = 300 

D- C SUPPRESSOR VOLTS = + 40 

O 
 o 

Ui 

e 

o 

111 

MAR . 8,1937 

'<t 

PLATE MILLIAMPERES 

RCA RADIOTRON DIVISION 
MANLIF,CTURING COMPANY. ,NC 

92C - 4749 
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R-F POWER AMPLIFIER PENTODE 

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

Transconductance for 
plate current of 32 ma. 3250 pmhos 

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

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 
with TYPICAL OPERATING CONDITIONS 

CCS = Continuous Consercio/ Service 
ICAS = Intervittent Conserciat and dwateur Service 

R-F POWER AMPLIFIER - Class B Telephony 

Carrier conditions fier tube for use with a max. noduiatton fact. of 1.0 

CCS ICAS 

D-C Plate Voltage 1250 max. 1500 max. volts 
D-C Suppressor Volt. ( Grid #3) 200 max. 200 max. volts 
D-C Screen Voltage ( Grid #2) 300 max. 300 max. volts 
D-C Plaie 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 7.5 7.5 7.5 a-c volts 
D-C Plate Volt. 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. (Grid #1) -20 -20 -20 -26 volts 
Peak R-F Grid Volt. 30 30 27 40 volts 
D-C Plate Current 45 45 45 50 ma. 
D-C Screen Current 12 11.5 11 12 ma. 
D-C Grid Cur. ( Approx.) 1 1 1 1.5 ma. 
Driving Power (Approxi° 0.35 0.3 0.25 0.5 watt 
Power Output (Approx.) 11 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 gar. modulatior fact. of 1.0 

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

CCS 

1250 max. 
300 max. 

-300 max. 
50 max. 

ICAS 

1500 max. volts 
300 max. volts 

-300 max. volts 
50 max. ma. 

FEB. 2, 1940 DATA 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMRANV. OC 
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R-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

CCS ICAS 

D-C Grid Current 15 max. 15 max. ma. 
Plate Input 60 max. 75 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 a-c volts 
D-C Plate Voltage 1000 1250 1500 volts 
D-C Sup'r Volt. (Grid 43) -35 -50 -50 volts 
D-C Screen Volt. • 21000 27000 37500 ohms 

D-C Grid Voltage ° f -100 -100 -115 volts 
118200 14300 16400 ohms 

Peak A-F Sup'r Volt. 60 70 75 volts 
Peak R-F Grid Volt. 140 140 150 volts 
D-C Plate Current 45 48 50 volts 
D-C Screen Current 33.5 35.5 32 volts 
D-C Grid Cur. (Approx.) 5.5 7 7 ma. 
Driving Power (Approx.) 0.7 0.85 0.95 watts 
Power Output ( Approx.) 16 21 28 watts 

D gei°1=y pCt.eirll=sigpPr' 2ii°,énhe st° ' of val" shown. 

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

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

CCS ICAS - ..._ 

D-C Plate Voltage 1250 max. 1500 max. 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 #1) -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 

at crest of a- f cycle with a modulation factor of 1.0. 

FEB. 2, 1940 
RCA RAMOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC, 

DATA 
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R-F POWER AMPLIFIER PENTODE 

(continued from preceding page) 

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

Pentode Connection 

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

CCS ICAS _ 
D—C Plate Voltage 1000 max. 1250 max. volts 
D—C Suppressor Volt. ( Grid #3) 200 max. 200 max. volts 
D—C Screen Voltage (Grid 421- 300 max. 300 max. volts 
D—C Grid Voltage (Grid 41) —3C0 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 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 • r —90 —90 volts 
1 15000 15000 ohms 

Peak R—F Grid Voltage 130 140 volts 
D—C Plate Current 75 75 ma. 
D—C Screen Current 21 20 ma. 
D—C Grid Cur. (Approx.) 6 6 ma. 
Driving Power ( Approx.) 0.65 0.75 watt 
Power Output ( Approx.) 50 65 watts 

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

PLATE—MODULATED R—F PONER AMPUFIER — Class d Telephony 
fetrode Connection - Grids 02 & iii3 tied together 

Carrier conditions per tube for use wits a sax. nodulation fact. of 1.0 

CCS ICAS 

D—C Plate Voltage 1000 max. 1250 max. volts 
D—C Screen Volt. (Grids 42 & 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 max. watts 
Screen Input 15 MdX. 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 Voltage# f 155 170 volts 
130000 45000 ohms 

# Preferably from unmodulated plate- voltage supply through resistor of 
. value shown. 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. inc 

DATA 2 
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R-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

CCS 

D-C Grid Voltage* f -80 
110000 

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

¿CAS 

-80 volts 
10000 ohms 

145 volts 
75 ma. 

24 ma. 

8 
1.1 watts 
65 watts 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Pentode Connection 

Key-down conditions Mer tube without modulation"  

CCS ¿CAS 

D-C Plate Voltage 1250 max. 
D-C Suppressor Volt. (Grid 03) 200 max. 
D-C Screen Volt. (Grid 02) 300 max. 
D-C Grid Voltage (Grid #1) -3°e max. 
D-C Plate Current 
D-C Grid Current 15 max. 
Plate Input 120 max. 
Suppressor Input 5 max. 
Screen Input 15 max. 
Plate Dissipation 40 max. 
Typical Operation: 

Filament Voltage 7.5 7.5 7.5 
D-C Plate Voltage 1000 1250 1250 
D-C Super Voltage 45 0 45 
D-C Screen Volt., f 300 300 300 

124000 28800 35200 
D-C Grid Volt.' f -100 -100 -100 

1 14300 14300 14300 
Peak R-F Grid Volt. 150 145 150 
D-C Plate Current 92 80 92 
D-C Screen Current 29 33 27 
D-C Grid Cur. ( Approx.) 7 7 7 
Driving Power (Approx.) 0.95 0.9 0.95 
Power Output (Approx.) 60 64 80 

1500 max. volts 
200 max. volts 
300 max. volts 

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

5 max. watts 
15 max. watts 
50 max. watts 

7.5 a-c volts 
1500 volts 
45 volts 

300 volts 
34000 ohms 
-100 volts 
14300 ohms 

180 volts 
100 ma. 
35 ma. 
7 ma. 

1.95 watts 
110 watts 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 
fetrode Connection - Grids 02 à 03 tied together 

key-down conditions ber tube without modulation" 

COS ¿CAS 

D-C .Plate Voltage 1250 max. 1 1500 max. volts 
D-C Screen volt. (Grids 12 & 43) 200 max. 200 max. volts 
• Obtained by grid resistor of value shown or by partial self-bias 

▪ reeeion essentially negative may be used if the positive geak of 
the audio- frequency envelope does not exceed 115% of the carrier con-

tele:nne xt page.  

FEB. 2. 1940 
RCARADMDTRON DIVISION 
RCA mwrWMCIuMNG COWANY. INC. 

DATA 2 
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R-F POWER AMPLIFIER PENTODE 

(continued from preceding page) 

CSS 

D-C Grid Volt (Grid #1) -300 max. 
D-C Plate Current 95 max. 
D-C Grid Current 15 max. 
Plate Input 130 max. 
Screen Input 15 max. 
Plate Dissipation 40 max. 
Typical Operation: 

Filament Voltage 7.5. 
D-C Plate Voltage 1250 
D-C Screen Voltage , f 180 

1.46700 
D-C Grid Voltage • f -100 

1 12500 
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 o 
be adequate to limit the screen voltage, under 
600 volts. Series screen resistor of value shown 

. except where the 804 is employed as abuffer amplifier 
- Obtained 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, /250; 
volts, 0; d-c screen volts, 300; grid resistor, 
d-c plate ma., 42; and d-c screen ma., 24. 

HIGH-FREQUENCY OPERATION 

ICAS 

-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-Maximum permissible percentage of maximum 
age and plate input 

FREQUENCY ( Mc) 15 35 80 
Class C 

TELEPHONY il::: L.:: 117eTigi. 
Class C, Plate-Mod. 

TELEGRAPHY - Class C 

100 

I:: 
100 
100 

88 
88 
88 
75 
75 

76 
76 
76 
50 
50 

TOP VIEW OF 
SOCKET CONNECTIONS 

GRID Nms 

3 PLATE 

OUTLINE DIMENSIONS of the 
804 are the same as those 

for the 814. 

TUNE MOUNTING POSITION 

--- 
*->eIT 4 "::. 2 ee«.-e 

I. VERTICAL: Rase down. 
HORIZONTAL: Plane of 
electrodes vertical. 

5 I 
FILAMENT 

AA'. PLANE OF ELECTRODES 

FEB. 2, 1940 
RCA RADMDTRON DIVISION 
RCA mANIJIACTURING COMPANY. MC. 

DATA 3 
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R-F POWER AMPLIFIER PENTODE 
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GRID MODULATION CHARACTERISTICS 

D-C PLATE VOLTS = 1250 
Er = 7.5 VOLTS AC. 
TYPE 804 

1)-C SCREEN VOLTS= 300 
D-C SUPPRESSOR VOLTS = 45  
D-C GRID B AS VOLTS = - 115 
PEAK R-F GRID VOLTS= 135 

—4-- I-
  PEAK A-F 

=.35 GRID VOLTS +35  
POO-

oeo— 
CARRIER 
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E 40 

cf 

28 
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4 k. 
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MODULATION CHARACTERISTICS 
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804 
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SERIES 
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0 
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VOLTS 
VOLTS 
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VOLTS AC. 

MINUS 
SCREEN 

OHMS 
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INSTANTANEOUS A-F SUPPRESSOR VOLTS (INPUT) 
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OPERATION CHARACTERISTICS 
CLASS B R-F AMPLIFIER  
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TYPE 804 Ef 7.5 VOLTS AC. 
D-C PLATE VOLTS = 1250 

- D-C SCREEN VOLTS = 300 
D-C SUPPRESSOR VOLTS= • 45 

_D-C GRID BIAS VOLTS = -20 _ 
I I  

COV. 
R-F DRiVER -•ASV. 
STAGE 

M PI R-F GRID vOLTS 
FOR E %CI TAT ION 

I  
TYPICAL I 
CARRIER   

CONDITIONS 
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805 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 

Filament Thoriated Tungsten 
Voltage 10 - a-c or d-c volts 
Current 3.25 

Direct lnterelectrode Capacitances (approx.): 
Grid to Plate 6.5 
Grid to Filament 8.5 
Plate to Filament 10.5 

amp. 

mmf 
mmf 
mmf 

Maximum Overall Length 8-1/2" 
Maximum Diameter 2-5/16" 
Bulb T-18 
Cap Medium Metal 
Base Jumbo 4-Large Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER 6 MODULATOR - Class 8 

D-C Plate Voltage 150C max. volts 
Max-Signal D-C Plate Current * 210 max. ma. 
Max-Signal Plate Input * 315 max. watts 
Plate Dissipation * 125 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 1250 1500 volts 
D-C Grid Voltage 0 -16 volts 
Peak A-F Grid-to-Grid Voltage 235 280 volts 
Zero-Sig. D-C Plate Current 148 84 ma. 
Max-Sig. D-C Plate Current 400 400 ma. 
Load Resistance iper tube) 1675 2050 ohms 
Effective Load Res.rplate to plate) 6700 8200 
Max-Signal Driving Power 6 7 approx.= 
Max-Signal Power Output 3001# 370# approx.watts 

* Averaged over any audio- frequency cycle. 

*# With 4% harmonic distortion approx. 

# With 5% harmonic distortion approx. 

R-F POWER AMPLIFIER - Class 8 Telephony 

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

D-C Plate Voltage 1500 max-. volts 
D-C Plate Current 150 max. ma. 
Plate Input 185 max. watts 
Plate Dissipation 125 max. watts 
Typical Operation: 

Filament Voltage 10 10 a-c volts 
D-C Plate Voltage 1250 1500 volts 
D-C Grid Voltage 0 -10 volts 
Peak R-F Grid Voltage 75 70 volts 
D-C Plate Current 135 115 ma. 
D-C Grid Current ** 15 15 approx.ma. 
Driving Power '° ° 11 7.5 approx.watts 
Power Output 55 57.5 approx.watts 
At crest of a- f cycle with modulation factor of U.S. 

**See next page. !continued on next pa ) 

MAR. 20, 1936 TENTATIVE DATA 
RCA RADIOTRON DIVISION 
RCA mANUFACTUR/NG COMPANY. INC 



805 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
(continued from preceding page) 

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

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

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C 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 
D-C Grid Current ** 
Driving Power ** 
Power Output 

1250 max. volts 
-500 max. volts 
175 max. ma. 
70 max. ma. 
220 max. watts 
85 max. watts 

10 10 a-c volts 
1000 1250 volts 
-155 -160 volts 
295 300 volts 
160 160 ma. 
60 60 approx.ma. 
16 16 approx.watts 

110 140 approx.watts 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without modulation ## 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C 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 
D-C Grid Current ** 
Driving Power ** 
Power Output 

10 10 
1000 1250 
-95 -100 
225 230 
200 200 
40 40 
8.5 8.5 
130 170 

1500 max. volts 
-500 max. volts 
210 max. ma. 
70 max. ma. 

315 max. watts 
125 max. watts 

10 a-c volts 
1500 volts 
-105 volts 
235 volts 
200 ma. 
40 approx.ma. 
8.5 approx.watts 
215 approx.watts 

Subject to wide variations as explained on sheet TRAMS. TUBE RATINGS. 

14. Modulation essentially negative may be used if the positive peak of 
the audio— frequency envelope does not exceed 115% of the carrier con— 
ditions. 

For use of the 805 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGSvsFREÇUENCY. 

MAR. 20, 1936 TENTATIVE DATA 
RCA RADiOTRON DIVISION 
R CA MANUFACTURING COMPANY INC 



805 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
(continued from preceding page) 

TUBE SYMBOL & TOP VIEW 
OF 

SOCKET CONNECTIONS 

BAYONET PIN 

PLATE 

FILAMENT 

GRID 

CAP 
2MgMAX r 

018 BULB 

JUMBO 4 - 
LARGE PIN 
BASE ( 1839) 

.1097_ .MAX.-1 

1.165* MAX. 

FOUR PINS 3;i6-171 

I.867 MAX. 

92S-4323 

.687 

-T 

8.3,; MAX. 

BOTTOM VIEW OF BASE  

FOR PLATE FAMILY, REFER TO CURVE 
92C-4404 UNDER TYPE 838. 

4,- Ind{ cates a change 

APRIL 5, 1937 
RCA RADIOTRON DIVISION 
RCA 1.4ANUFACIU.G COMPANY .NC 
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805 
R-F POWER AMPLIFIER, OSCILLATOR 

CLASS B MODULATOR 

OPERATION CHARACTERISTICS 

E r 10 VOLTS A.C.FOR eoes 
f {2.5 VOLTS A.C. FOR 2A3'S 

NPUT CL ASS •B- TWO TYPE 2A3'S PUSWPULL 
PLATE VOLTS.300.C.R0 VOLTS.- 62 

OUTPUT CLASS B- TWO TYPE 1305'S 
PLATE VOLTS . 1500 . GRID VOLTS=- 16 

NIL RSTAGE TRANSFORME, 

vOLTAGE RA110   3.0 

PEAK POWER ErFicicNcy..e. 

2 

O 

w 150 
o 

O 

,t 100 

4 
E., 50 

O 

„,,ARMo 

DRIVER 

25 50 7 

40044 

S Q 
300.1 

200,3• o 4 > 

100 
• O 

92C-4570Ri 
SIGNAL VOLTS (WAS) PER 805 

DYNAMIC TRANSFER CHARACTERISTICS 

TYPE 805 I ABC 

f= 10 VOLTS A C. _E 
PLATE VOLTS = 1500 
D-C GRID BIAS VOLTS=-I8 

400 

300 

, 

200 

TUBE .2 

C 

100 

B 

L_ 

PC 100 40 ±1 ,31 
A 
9 200 
C 

TUBE •Y 300 

Y. 

g 2 

3 .1 
r1 

CUWE 
LOAD 

PcsfsrApcg 
(PER TUBE) 

A 
13 .. C 

MO ONMS 
2050 • 
2250 • e -.,.i,„ 

ABA j 
I 

INSTANTANEOUS A-F GRID VOLTS (8E) 92C-457I RI 

APRIL 5, 1937 92C-4570R1 d 4571R1 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY INC 



806 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

Filament Thoriated Tungsten 
Voltage 5.0 a-c or d-c volts 
Current 9.5 amp. .4-

Amplification Factor 12.6 
Direct Interelectrode Capacitances: .4-
Grid to Plate • 4.0 isuf 
Grid to Filament 5.5 guf 
Plate to Filament 0.4 uuf 

Maximum Overall Length 10" 
Maximum Diameter 3-13/16" 
Bulb . • GT-30 
Cap ( Top; Skirted Medium 
Cap ( Side) Saddle Medium 
Base Jumbo 4-Pin 
RCA Socket Stock No. 9936 4- ' 

Cool ing—Forced ventilation from fan directed at middle and upper por— 
tions of bulb is required for continuous key—down conditions 
in class C telegraph service and is recommended for other ser— 
vices at frequencies of ,0 Mc or higher. 

Maximum Ratings Are Absolute Values • 
MAXIMUM CCSandICAS RATINGSwithlYPICAL OPERATING CONDITIONS 

ccs = Continuous Commerciai Service 
/CAS = intermittent Commercial and Amateur Service 

A-F POWER AMPLIFIER & MODULATOR - Class 8  

CCS (CAS 

D-C Plate Voltage 3000 max. 3300 max. volts 
Max.-Sig. D-C Plate Cur.°° 200 max. 250 max. ma. 
Max.-Sig. Plate Input°° 500 max. 825 max. watts -4-
Plate Dissipation°° 150 max. 225 max. watts 
Typical Operation: 

Unless otherwise sPecified, values are for 2 tubes 

D-C Plate Voltage 2000 3000 3300 volts 
D-C Grid Voltage -140 -230 -240 volts 
Peak A-F Grid-to-Grid Volt. 660 770 930 volts 
Zero-Sig. D-C Plate Cur. 80 50 80 ma. 
Max.-Sig. D7C Plate Cur. 390 330 475 ma. 
Load Res. ( per tube) 4500 5200 4000 ohms 
Effective Load Res. 
(plate" to plate) 18000 20800 16000 ohms 

Max.-Sig. Driving 
Power (Approx.) 19 15 35 watts 

Max.-Sig. Power 
Output (Approx.) 535 700 1120 watts 

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

R-F PONER AMPLIFIER - Class 8 Telephony 

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

LCA ICAS 

D-C Plate Voltage 3000 max. 3300 max. volts 
D-C Plate Current 150 max. 150 max. ma. 
Plate Input 225 max. 338 max. watts 

indi t ch n e 

Dec. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 1 
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R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

(continued pros preceding page) 

CCS 

Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Grid Voltage 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Cur. ( Approx.)" 
Driving Power ( Approx.) ** ° 
Power Output ( Approx.) 

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

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

ICAS 

150 max. 225 max. watts 

2000 3000 3300 volts 
-150 -240 -280 volts 
180 200 290 volts 
110 70 102 ma. 

1 0 0 ma. 

8 5 10.3 watts 
70 70 115 watts 

Carrier conditions eer tube for use with a wax. modulation fact. of 1.0 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 

D-C Grid Voltage § 

Peak R-F Grid Volt. 
D-C Plate Current 
D-C Grid Cur. ( Approx.) ** 
Driving Power ( Approx.)** 
Power Output ( Approx.) 

§ Obtained by grid resistor of value shown or by portal self-biasmethods. 

R-F PONER AMPLIFIER & OSCILLATOR - Class C Telegraphy° 

Key- down conditions bar tube without sodulationfe 

CCS 

2500 max. 
-1000 max. 

200 max. 
50 max. 

500 max. 
110 max. 

2000 2500 
I -500 -600 
1.12500 15000 

790 890 
195 195 
40 40 
28 32 

300 390 

ICAS 

3000 max. 
-1000 max. 

200 max. 
50 max. 

600 max. 
150 max. 

3000 
-670 

25000 
970 
195 
27 
24 

460 

volts 
volts 
ma. 
ma. 
watts 
watts 

volts 
volts 
ohms 
volts 
ma. 
ma. 
watts 
watts 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Volt. 

CCS 

3000 
-1000 

200 
50 

600 
150 

MaX. 

max. 
max. 
MaX. 

Max. 

max. 

ICAS 

3300 max. volts 
-1000 max. volts 
305 max. ma. 
50 max. ma. 

1000 max. watts 
225 max. watts 

2000 2500 3000 3300 volts 
-400 -500 -600 -600 volts 

D-C Grid Volt.* 16000 20000 24000 15000 ohms 
1800 2300 2700 1730 ohms 

See ' Cooling' under this type. ** See next page. 
NW Modulation essentially negative may be used if he positive peak of 

the audio- frequency envelope does not exceed 1151 of the carrier con-
ditions. Indicates a change. 

* Obtained by grid resistor ( 16000, 20000, 24000, 12800), by cathode 
resistor ( 1800. 2300. 2700. 1730). or from fixed-bias source.  

Dec. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA HARRISON. NEW JERSEY 

DATAI. 
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R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

6 

(continued from preceding page) 

re§ 1043 

Peak R-F Grid Volt. 640 755 870 930 volts 
D-C Plate Current 195 195 195 300 ma. 
D-C Grid Cur. ( Approx.)** 25 25 25 40 ma. 
Drivi-ng Power (Approx.)** 15 17 20 34 watts 
Power Output ( Approx.) 280 37)) 450 780 watts 

** Subject Cowide variations as explained on theet TUBE RATINGS in Gener-
al Section. 

Data on operating frequencies for the 806 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

SKIRTED 
MEDIUM GAP 

NO 3904 

CT 30 
BULB 

.56fei.007' 
DIA.----1 

I3/3; 

JUMBO 4-
PIN BASE 

TUBE MOUNTING POSITION 

VERTICAL: Base down. 
HORIZONTAL: No. 

2 

MAX. 2134; 
MAX. 

92CM-468I123 

seTrom VIEW OF SOCKET CONNECTIONS 

ww- Indicates a change. 

DEC. 1, 1943 
RCA VICTOR DIVISION 

20 

F - FILAMENT 
G - GRID 
NC - NO CONNECTION 
P - PLATE 

RADIO CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 

DATA 2 
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807 

BEAM POWER TUBE 
Useful at Frequencies up to 125 Mc 

\o„ 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 0.6 ac or dc volts 
Current  0.9   asp 

Transconductance ( Approx.) 
for plate volts • 250, 

pmhos grid-No.2 volts = 250. 
grid-No.1 volts = - ix . . . 6000   

Mu-Factor, Grid No.2 to 
Grid No.1 for plate volts • 
250, grid-No.2 volts • 250, 
and grid-No. I volts n -20 . • 8 

Direct Interelectrode Capacitances: 
Grid No.1 to plate°. . . 0.2 max.   mmf 
Grid No.1 to cathode & 

grid No.3, grid No.2, 
and heater   12   MO 

Plate to cathode & grid 
No.3, grid No.2, 
and heater   7   mmf 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   5-3/4" 
Seated Length  4-31/32" t 5/32" 
Maximum Diameter   2-1/16" 
Weight (Approx.)   3 oz 
Bulb   ST-16 
Cap  Small (JETEC No.C1-1) 
Base . . . Medium-Micanol-Shell Small 5-Pin (JETEC No.A5-11) 

Basing Designation for BOTTOM VIEW   5AW 

Pin 1- Heater 

Pin 2- Grid No.2 

Pin 3- Grid No.1 

Pi n 4 - Cathode, 
Grid No.3 

Pin 5 - Heater 
Cap- Plate 

AF POWER AMPLIFIER & MODULATOR - Class AB I, 

Trtode Connection--Grid No.2 Connected to Plate 

Maximum Ratings, Absolute Values: 
ccse 'CAS" 

DC PLATE VOLTAGE . .....  400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT* 125 max. 125 max. ma 
MAX.-SIGNAL DC PLATE PLUS 

GRID-No.2 INPUT*   50 max. 50 max. watts 
PLATE DISSIPATION PLUS 
GRID-No.2 INPUT*   25 max. 30 max. watts 

O With external shield JETEC No.312  

See next page. ...Indicates a change. 

NOV. 5, 1954 
1101E DIVel(Nq 

RADIO CORPORATION OF AMERICA, MARII,ON, NEW MRS« 

DATA]. 
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BEAM POWER TUBE 

cc's° icass° 
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: . CCS. ICAS" 
Values are for 2 tubes 

DC Plate Voltage   400 400 volts 
DC Grid-No.1 (Control-

Grid) Voltage  -45 -45 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage"  90 90 volts 

Zero-Signal DC Plate Current 64 64 ma 
Max.-Signal DC Plate Current 140 140 ma 
Effective Load Resistance 

(Plate to Plate) . . . . . . 3000 3000 ohms 
Max.-Signal Driving Power 

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

(Approx  )   15 15 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance:°' 
With fixed bias 0  1 max. megohm 
With cathode bias 0  5 max. megohm 

AF POWER AMPLIFIER & MODULATOR - Class AO 

Maximum Ratings, Absolute Values: 
CCS4 ICAS" 

600 max. 750 max. volts 
300 max. 300 max. volts 
120 max. 120 max. ma 
60 max. 90 max. watts 
3,5 max. 3.5 max. watts 
25 max. 30 max. watts 

DC PLATE VOLTAGE . . . . . . . 
DC GRID-N0.2 ( SCREEN) VOLTAGE. 
MAX.-SIGNAL DC PLATE CURRENT*. 
MAX.-SIGNAL DC PLATE INPUT*. . 
MAX.-SIGNAL GRID-No.2 INPUT* . 
PLATE DISSIPATION* . . . . . . 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . . 135 max. 155 max. volts 
Heater positive with 

respect to cathode . . . . 135 max. 135 max. volts 

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

e in class Afli service, the normal design limitation is the requirement 
that grid-No.1 current should not flow. For this reason, the typical 
operating values shown for both CCS and ICAS conditions are the same. 

Tcnslriri rsteaewernelpeeriel gleM I Orfag:eattftlwgàllrogie 

11,9e,*.°° : See next page. -r-Indicates a change. 

NOV. 5, 1954 
TUBE DIVISION 

RADIO CORPORATION OF »AFRICA, HARRISON, NEW »MY 
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BEAM POWER TUBE 

Typical Operation: CCS I/CAS" 

Values are for 2 tubes 

DC Plate Voltage . . . . 400 500 600 
DC Grid-No.2 Voltage** . 300 300 300 
DC Grid-No.1 ( Control-

Grid) Voltage: 
From fixed-bias source -30 -32 -34 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage. 60 64 68 

Zero-Signal DC 
Plate Current  56 44 36 

Max.-Signal DC 
Plate Current  143 141 139 

Zero-Signal DC 
Grid-No.2 Current. 2 1 0.6 

Max.-Signal DC 
Grid-No.2 Current. . . 16 15 15 

Effective Load Resistance 
(Plate to plate) . . . 6800 8200 10000 

Max.-Signal Driving 
Power ( Approx  )   0 0 0 

Max.-Signal Power 
Output ( Approx.) . . . 36 46 56 

Maximum Circuit Values ( CCS or ICAS): 

Grid-No.1-Circuit Resistance: °° 
With fixed bias 0  1 max. megohm 
With cathode bias  Not recommended 

750 volts 
300 volts 

-35 volts 

70 volts 

30 ma 

139 ma 

0.5 ma 

16 ma 

12000 ohms 

O watts 

72 watts 

AF POWER AMPLIFIER & MODULATOR - Class AB2# 

Maximum Ratings, Absolute Values: 

CC'S • /CAS" 

DC PLATE VOLTAGE . . . . . . . 600 max. 750 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE. 300 max. 300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*. 120 max. 120 max. ma 
MAX.-SIGNAL PLATE INPUT* . . . 60 max. 90 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT* . 3.5 max. 3.5 max. watts 
PLATE DISSIPATION* . . . . . . 25 max. 30 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . . 135 max. 135 max. volts 
Heater positive with 

respect to cathode . . . . 135 ma>. 135 max. volts 

Ï Subscript 2 indicates that the grid-mo.1 current lowsdteing some part 
of the input cycle. 

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

.. " ,na .°3 : See next page. -w-Indicates a change. 

NOV. 5, 1954 
TUBE OnnUom 

INDIO CORPORATION Of AMERICA, HARRISON, NW IVORY 
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BEAM POWER TUBE 

•••••• 

Typical Operation: CC.S. 

Values are for 2 tubes 

DC Plate Voltage . . . . 400 500 600 
DC Grid-No.2 Voltage* . . 300 300 300 
DC Grid-No.1 (Control-

Grid) Voltage: 
From fixed-bias source -28 -30 -32 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage. 80 86 90 

Zero-Signal DC 
Plate Current  72 60 48 

Max.-Signal DC 
Plate Current  240 240 200 

Zero-Signal DC 
Grid-No.2 Current. 2 0.9 0.7 

Max.-Signal DC 
Grid-No.2 Current. . . 20 20 18 

Effective Load Resistance 
(Plate to plate) . . . 3700 4600 6900 

Max.-Signal Drivirig 
Power ( Approx.) . . . 0.2 0.2 0.1 

Max.-Signal Power 
Output ( Approx.)'. . . 55 75 80 

750 volts 
300 volts 

-35 volts 

96 volts 

30 ma 

240 ma 

0.5 ma 

20 ma 

7300 ohms 

0.2 watt 

120 watts 

Maximum Circuit Values ( CCS or ICAS): 

Grid-No.1-Circuit Resistance: °° 
With fixed bias  30000 max. ohms 
With cathode bias  Not recommended 

RF POR AMPLIFIER-Class B Telephony 

Carrier conditions per tube for use with a sax. sodueation factor of 1.0 

Maximum Ratings, Absolute Values: 
CCS. ICASee 

DC PLATE VOLTAGE . . . . . . . 600 max. 750 max. volts 
DC GRID-No.2 ( SCREEN)VOLTAGE. 300 max. 300 max. volts 
DC PLATE CURRENT   80 max. 90 max. ma 
PLATE INPUT  37.5 max. 45 max. watts 
GRID-No.2 INPUT  2.5 max. 2.5 max. watts 

.* Preferably obtained from a separate source, or from the plate-voltage 
supply with a voltage divider. 

Driver stage should be capable of supplying the specified driving power 
at low distortion to the 110.1 grids of the class A82 stage. The ef-
fective resistance per grid-%o.1 circuit of the class A82 stage shculd 
be kept below 500 ohms and the effective impedance should not exceed 
700 ohms at the highest response frequency. 

• With zero- impedance driver and perfect regulation. elate-circuit dis-
tortion does not exceed 2%. In practice, the regulation of the plate-
voltage, grid-HO.2 voltage, anclgrid-No.1 voltage should not be greater 
than 5S, 5%, and ye, respectively. 

See next page. -a-Indicates a change. 

NOV. 5, 1954 iuu onnuow 
RADIO CORPORATION a MOW& HAMM. NOW »WY 
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BEAM POWER TUBE 

cese Ice" 
PLATE DISSIPATION  2t max. 30 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: 

DC Plate Voltage . . . 400 500 600 750 volts 
DC Grid-No.2 Voltage . 300 300 300 300 volts 
DC Grid-No.1 ( Control-
Gridj Voltage* . . . . -40 -40 -40 -40 volts 

Peak RFGrid-No.1Voltage 40 38 36 35 volts 
DC Plate Current . . . . 75 70 62.5 60 ma 
DC Grid-No.2 Current . . 5 4 4 3 ma 
DC Grid-No.1 Current 

(Approx  )  0 0 0 0 ma 
Driving Power ( Approx.) ° 0.4 0.3 0.2 0.2 watt 
Power Output ( Approx.) 9 11 12.5 15 watts 

Maximum Circuit Values ( CCS °I ICAS): 

Grid-No.1-Circuit Resistance°°   30000 max. ohms 

PLATE -MODULATED RF POWER AMPLIFIER- Class C Telephony 

Carrier conditions Per tube for use with a wax. modulation factor of 1.0 

Maximum Ratings, Absolute Values: 

CCS. /CAS** 

DC PLATE VOLTAGE   475 max. 600 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  300 max. 300 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE  -200 max. -200 max. volts 
DC PLATE CURRENT . . . 83 max. 100 max. ma 
DC GRID-No.1 CURRENT   5 max. 5 max. ma 
PLATE INPUT  40 max. 60 max. watts 
GRID-No.2 INPUT  2.5 max. 2.5 max. watts 
PLATE DISSIPATION  16.5 maz. 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 

6 Use of a fixed supply or bypassed cathode resistor is recommended. 

CI At crest of audio- frequency cycle with a modulation factor of 1.0. 

CID 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. 

9,14: See next page. -.4—Indicates a change. 

NOV. 5, 1954 
mils DIN/SION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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BEAM POWER TUBE 

Typical Operation: CCS. 

DC Plate Voltage . . . 325 400 475 
DC Grid-No.2 Voltage" 250 250 250 
From a series 

reststor of . . 12500 25000 28000 
DC Grid-No.1 Voltageti -75 -75 -85 
From a grid—No, z 

resistor of . . . 21400 21400 21200 
Peak RF Grid-No.1 

Voltage   95 95 108 
DC Plate Current . .   80 80 83 
DC Grid-No.2 Current   6 6 8 
DC Grid-No.1 Current 

(Approx.) . . . . 3.5 3.5 4 
Driving Power ( Approx.) 0.3 0.3 0.4 
Power Output ( Approx.) 17 22 28 

/CAS" 

600 volts 
300 volts 

37500 ohms 
-85 volts 

21200 ohms 

107 volts 
100 ma 
8 ma 

4 ma 
0.4 watt 
44 watts 

Maximum Circuit Values ( 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 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . . . . 
DC GRID-No.2 ( SCREEN)VOLTAGE. 
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 cathode . . . . 

CCS* 

600 max. 
300 max. 

-200 max. 
100 max. 

5 max. 
60 max. 
3.5 max. 
25 max. 

135 max. 

135 max. 

IcAs°° 
750 max. volts 
300 max. volts 

-200 max. volts 
100 max. ma 

5 max. ma 
75 max. watts 

3.5 max. watts 
30 max. watts 

135 max. volts 

135 max. volts 

JA Obtained preferably from a separate source modulated along with the 
plate supply, or from the modulated plate supply through a series 
resistor as indicated. 
Obtained fromagrid—No.1 resistor as indicated, or from a combination 
of grid—No.1 resistor with either fixed supply or cathode resistor. 

Key—down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative maybeused if the positive peak of the 
audio—frequencyenvelopedoesnotexceed 115% of the carrier conditions. 

ft 

See next page. ..Indicates a change. 
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BEAM POWER TUBE \ 9° 

Typical Operation: CCS' 

DC Plate Voltage . . . 400 500 600 
DC Grid-No.2 Voltage** 250 250 250 
From a series 

resistor of. • • • 19000 31000 44000 
DC Grid-No.1 Voltage' -45 -45 -45 
From a grid-No.i 

resistor of. . . 11200 11200 11200 
From a cathode 

resistor of. . . 400 400 400 
Peak RF Grid-No.1 
Voltage  65 65 65 

DC Plate Current . . 100 100 100 
DC Grid-No.2 Current 8 8 8 
DC Grid-No.1 Current 

(Approx  )   4 4 4 
Driving Power 

(Approx  )   0.3 0.3 0.3 
Power Output ( Approx.) 25 32 40 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance*  30000 max. ohms 

ICAS" 

750 volts 
250 volts 

62000 ohms 
-45 volts 

11200 ohms 

400 ohms 

65 volts 
100 ma 
8 ma 

4 ma 

0.3 watt 
54 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current   1 0.81 0.99 asp 
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate   2 - 0.2 pe 
Grid No.1 to cathode & 

grid No.3, grid No.2, 
and heater   - 10 14 pgf 

Plate to cathode & 
grid No.3, grid No.2, 
and heater   - 5.3 8.7 pmf 

Plate Current ( 1)   1,3 24 48 ma 
Plate Current ( 2)   1,4 - 0.5 ma 
Grid-No.2 Current  1,3 - 4 ma 

Power Output   1,5 33 - watts 

Note 1: Heater voltage = 6.3 volts  

Note 2: With external shield JETEC No.312. 

Note 3: With dc plate voltage of 600 volts, dc grid-No.2 voltage of 300 
volts, and dc grid-No.1 voltage of -29 volts. 

mote ti: With dc plate voltage of 600 volts, dc grid-No.2 voltage of 300 
volts, and dc grid-No.1 voltage of -100 volts. 

Note 5: with dc plate voltage of 600 volts, dc grid-No.2 voltage of 200 
volts, dc plate current of 100 ma. max., grid-No.1 current of 5 to 
7 ma., grid-No.1 resistor of 10000 ohms t 105, anda frequency of 
15 Mc. 

....,# ,.., D° . See next page. -E-Indicates a change. 
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BEAM POWER TUBE 

e Continuous Commercial Service. 

ee Intermittent Commercial a Amateur Service. 

• When grid No.i is driven positive, the total dc grid-No.1-circuit re-
sistance should not exceed 30000 ohms. If this value is insufficient 
to provide adequate bias, theadditional required bias must be supplied 
by a cathode resistor or fixed supply. 

mm Obtained from a separate source, from the plate-voltage supply with a 
voltage divider, or through a series resistor as indicated. A series 
grid-No.a resistor should be employed only when the 807 is used in a 
circuit which is not keyed. Grid- No.) voltagemust not exceed 400 volts 
under key-up conditions. 

▪ Obtained fromfixed supply, by grid-No.1 resistor as indicated, bycath-
ode resistor as indicated, or by combination methods. 

Data on Operating Frequencies for the 807 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

NOV. 5, 1954 DATA 4 
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BEAM POWER TUBE 
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AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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TRANSMITTING TRIODE 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage   7.5 . . . ac or dc volts 
Current   4.0 

Amplification Factor.   47 
Direct Interelectrode Capacitances: 
Grid to Plate . . . . 2.8   44f 
Grid to Filament. . . 5.3  if 
Plate to Filament . . 0.25   44f 

Mechanical: 

Mounting Position  Vertical only. Base down 
Overall Length   5-7/8" ± 3/16" 
Seated Length  5-1/4" ± 3/16" 
Maximum Diameter   2-13/16" 
Bulb   G-22 
Cap ( top)   Medium 
Cap ( side)   Small 
Base   Medium-Shell Small 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   2D1 

Pin 1- Filament 

Pin 2- No Connection 

Pin 3- No Connection 

Pin 4 - Filament 

P - Plate ( Top) 

G - Grid ( Side) 

AF POWER AMPLIFIER 8, MODULATOR - Class B  

Maximum Ratings, Absolute Values: 

CCS. ICAS" 

DC PLATE VOLTAGE. . . . . . 1500 max. 
MAX.-SIGNAL DC PLATE CUR.'. 150 max. 
MAX.-SIGNAL PLATE INPUT'. . 150 max. 
PLATE DISSIPATION 50 max. 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage . . . . 1250 1500 
DC Grid Voltage#. . . -16.5 -22.5 
Peak AFGrid-to-Grid Volt. 245 215 
Zero-Signal DC Plate Cur. 40 30 
Max.-Signal DC Plate Cur. 230 190 
Effective Load Resistance 

(plate-to-plate) . 12700 1830C, 
Max.-Signal Driving Power 

(Approx.) . . . . 7.8 4.8 

2000 max. volts 
150 max. ma. 
225 max. watts 
75 max. watts 

2000 
—36 
270 
40 

220 

volts 
volts 
volts 

ma. 

ma. 

21400 ohms 

8.8 watts 

Indicates a change. 

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

e , See next page. 
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TRANSMITTING TRIODE 

Max.—Signal Power Output 
(Approx  )  

Par ac fi lament supp ly• 

190 185 I 300 . . watts 

PLATE—MODULATED RF POWER AMPLIFIER — Class C Telephony 
Carrier conditions der tube for use witha max. *adula tion factor of 1.0 

Maximum Ratings, Absolute Values: 

CCS. 
DC PLATE VOLTAGE  1250 max. 
DC GRID VOLTAGE   —400 max. 
DC PLATE CURRENT  125 max. 
DC GRID CURRENT   35 max. 
PLATE INPUT   135 max. 
PLATE DISSIPATION   35 max. 

Typical Operation: 

DC Plate Voltage  1000 1250 
DC Grid Voltage' { —13 5 —150 

3900 5000 
Peak RF Grid Voltage. .   270 270 
DC Plate Current  120 100 
DC Grid Current ( Approx.) ° 35 37 
Driving Power ( Approx.) ° . 9 7.5 
Power Output ( Approx.). . 90 95 

e Obtained by g rid resistor of val ue shown or by parti al sel f-b i as met hods. 

ICA? .  
1600 max. volts 
—400 max. volts 
125 max. ma. 
40 max. ma. 

200 max. watts 
50 max. watts 

1600 
—170 
4600 
300 
125 
37 
10 

150 

volts 
volts 
ohms 

volts 
ma. 
ma. 

watts 
watts 

RF POWER AMPLIFIER A OSCILLATOR — Class C Telegraphy  
ley-down conditions Per tube without moduiatiolin 

Maximum Ratings, Absolute Values: 
CCS. 

DC PLATE VOLTAGE  1500 max. 
DC GRID VOLTAGE   —400 max. 
DC PLATE CURRENT  150 max. 
DC GRID CURRENT   35 max. 
PLATE INPUT   200 max. 
PLATE DISSIPATION   50 max. 

Typical Operation: 

DC Plate Voltage  1250 1500 
—150 —150 

DC Grid Voltage à . . • { 4300 4300 
880 940 

Peak RF Grid Voltage. .   290 300 
DC Plate Current  135 125 
DC Grid Current ( Approx.) ° 35 35 
Driving Power ( Approx.) ° 9 9.5 
Power Output ( Approx.). . 125 140 

a-Indicates a change. 
• ma 0 Co 

, „ See next page. 

I CAS"  

2000 max. volts 
—400 max. volts 
150 max. ma. 
40 max. ma. 

300 max. watts 
75 max. watts 

2000 . volts 
—150 volts 
4200 • ohms 
800 • ohms 
280 volts 
150 • ma. 

36 . ma. 
9 watts 

225 • watts 

APRIL 15, 1947 TUBE DEPARTMENT 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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TRANSMITTING TRIODE 

• Continuous Commercial Service. 

•• Intermittent Commercial and Amateur Service. 

O tieloacl Section. t to wide variations as explained on sheet TUBE RATINGS in 

of the fersesgeunetni:yl •%•negative,,,,  dmou g tu used exceed t1h1e5sposit ive cpaciªàl 
er 

condi t ions. 

â Obtained from fixed Nupply, by grid resistor ( 4300, 4300. 4200) or 
by cathode resistor ( B80, 940, 800). 

NOTE: When the 808 is used in the final amplifier or a preceding stage 
of a transmitter designed for break-in operation and oscillator key-
ing, a small amount of fixed-bias must be used to maintain plate 
current at a• safe value. With a plate voltage of 2000 volts, a 

fixed bias of at least -30 volts shoald be used. 

Data on operating frequencie!. for the 808 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

I W 

± 4 " I 
MAX. 

MEDIUM- SHELL 
SMALL 4- PIN 
BAYONET BASE 

THE PLANE THROUGH THE TUBE AXIS AND CENTER OF GRID 

CAP MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 

AND CENTER OF BAYONET PIN BY AN ANGULAR TOLERANCE 

(MEASURED ABOUT THE TUBE AXIS( OF 100 . 
92CM-4677R3 

APRIL 11, 1947 TUBE DEPARTMENT 
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TRANSMITTING TRIODE 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  6.3   ac or dc volts 
Current  2.5   amp 

Amplification Factor . . . 50 
Direct Interelectrode Capacitances: 
Grid to Plate  6.7 
Grid to Filament . 5.7 
Plate to Filament. 0.9   ium-f 

Mechanical: 

Mounting Position. . Vertical, base down; or Horizontal, 
pins 1 & 4 in vertical plane 

Overall Length   6-15/32" ± 5/32" 
Seated Length  5-25/32" ± 5/32" 
Maximum Diameter   2-7/16" 
Bulb   ST-19 
Cap  Medium 
Base   Medium-Shell Small 4-Pin Micanol, Bayonet 

Basing Designation for BOTTOM VIEW   3G 

Pin 1- Filament 

Pin 2- No 
Connection 

AÁRPLANC OF CUCTROCIES 

Pin 3- Grid , 

Pin 4- Filament 

Cap- Plate 

AF POWER AMPLIFIER & MODULATOR - Class  

Maximum Ratings, Absolute Values: 

cce IcAs" 
DC PLATE VOLTAGE   750 max. 1000 max. volts 
MAX.-SIGNAL DC PLATE CUR."   125 max. 125 max. ma. 
MAX.-SIGNAL PLATE INPUT* .   75 max. 100 max. watts 
PLATE DISSIPATION"   25 max. 30 max. watts 

Typical Operation: 

Unless otherwise specified, values are for 2 tubes 

DC Plate Voltage   750 . . 
DC Grid Voltage0   -4.5 . . 
Peak AF Grid-to-Grid Voltage 145 . . 
Zero-Signal DC Plate Current 40 . . 
Max.-Signal DC Plate Current 200 . . 
Effective Load Resistance 

(plate-to-plate) . . 8400 • 

700 1000 volts 
0 -9 volts 

160 155 volts 
70 40 ma. 

250 200 ma. 

6200 11600 ohms 

See next page. 4- nd icates a change. 
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TRANSMITTING TRIODE 

Max.—Signal Driving 
Power ( Approx.) . . . 2.5 . . 3.4 2.7 watts 

Max.—Signal Power 
Output ( Approx.) . . . 105 . . I 120 145 watts 

RF POWER AMPLIFIER — Class B Telephony 

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

Maximum Ratings, Absolute Values: 

ccs• ICAS" 

DC PLATE VOLTAGE   750 max. 
DC PLATE CURRENT   50 max. 
PLATE INPUT  37.5 max. 
PLATE DISSIPATION  25 max. 

1000 max. volts 
60 max. ma. 
45 max. watts 
30 max. watts 

Typical Operation: 

DC Plate Voltage . . 500 750 1000 
DC Grid Voltagerg . . —5 —10 —30 
Peak RF Grid Voltage 35 40 60 
DC Plate Current . . . . 50 50 45 
DC Grid Current ( Approx.) ° 6 5 4 
Driving Power ( Approx.) °& 1.4 1.4 1.5 
Power Output ( Approx.) . 7.5 12.5 15 

volts 
• volts 
• volts 
• ma. 

ma. 
• watts 
. watts 

PLATE—MODULATED RF POWER AMPLIFIER— Class C Telephony  

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

Maximum Ratings, Absolute Values: 

ccs° 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION  

Typical Operation: 

DC Plate Voltage . . . 

DC Grid Voltage* . . 

Peak RF Grid Voltage . . 
DC Plate Current . . . 
DC Grid Current(Approx.)° 
Driving Power ( Approx.) ° 
Power Output ( Approx.) . 

600 max. 
—200 max. 

83 max. 
35 max. 
50 max. 

17.5 max. 

500 
—60 
2000 
135 
83 
32 

3.2 
30 

600 
—60 
2000 
135 
83 
32 

3.2 
38 

750 max. volts 
—200 max. volts 
100 max. ma. 
35 max. ma. 
75 max. watts 
25 max. watts 

750 . . volts 
—so . . volts 
2000 . . ohms 
150 . • volts 
100 . . ma. 
32 . . ma. 
4.3 . • watts 
55 . . watts 

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

# For ac filament supply. 

e obtained by grid resistor of value shownorby partial self-bias methods. 
• o , See next page. 

DEC. 20, 1946 TUBE DEPARTMENT 
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PLATE DISSIPATION   

Typical Operation: 

DC Plate Voltage  

DC Grid Voltage" . . .   

809 
TRANSMITTING TRIODE 

\ 90 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 

Key-dove conditions her tube without modulation 

Maximum Ratings, Absolute Values: 

cc's° Icus" 

DC PLATE VOLTAGE  750 max. 1000 max. volts 
DC GRID VOLTAGE   —200 max. —200 max. volts 
DC PLATE CURRENT  100 max. 100 max. ma. 
DC GRID CURRENT   35 max. 35 max. ma. 
PLATE INPUT   75 max. 100 max. watts 

25 max. 30 max. watts 

500 750 1000 volts {-50 —60 —75 volts 
2500 3000 3000 ohms 
420 500 600 ohms 

Peak RF Grid Voltage. .   135 140 160 volts 
DC Plate Current  100 100 100 ma. 
DC Grid Current(Approx.) ° 20 20 25 ma. 
Driving Power (Approx.) ° 2.5 2.5 3.8 watts 
Power Output ( Approx.). . 35 55 75 watts 

e Continuous Commercial Service. 

ee Intermittent Commercial and Amateur Service. 

e eUcMio de variations as explained on sheet TUBE RATINGS in Gen-

 eralAt Crest of audio-frequency cycle of sine-wave form. 

reenrzzelmlizemtb:›cw,Ite rgie,,:,. con-
ditions. 

ee Obtained from fixed supply, by grid resistor (2500, 3000, 3000) or by 
cathode resistor (020.500,600). 

NOTE. When the 809 is used in the final amplifier or a preceding stage 
of a transmitter designed for break-in operation and oscillator key-
ing, a seen amount of fixed-bias must be used to maintain the plate 
current at a safe value. With a plate voltage of 1000 volts, a fixed 
bias of at least - 10 volts should be used. 

Data on operating frequencies for the 809 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

DEC. 20, 194E TUBE DEPARTMENT 
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TRANSMITTING TRIODE 
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810 
TRANSMITTING TRIODE 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  10   ac or dc volts 
Current  4.5   amp 

Amplification Factor . . 36 
Direct Interelectrode Capacitances. 
Grid to Plate  4.8   mmf 
Grid to Filament . . . 8.7   Me 
Plate to Filament. . . 12   led 

Mechanical: 

Mounting Position. . Vertical, base down; or Horizontal, 
pins 1 & 2 in vertical plane 

Overall Length   8-1/2" t 1/4" 
Seated Length  8-3/16" t 1/4" 
Maximum Radius   2-1/8" t 1/8" 
Bulb   T-20 
Cap (top)  
Cap ( side) 

Skirted Medium 
Medium 

Base   Medium Metal-Shell Jumbo 4-Pin, Bayonet 
Basing Designation for BOTTOM VIEW   20 1 

rp 
Pin 1- No Connection 

Pin 2- Filament 

Pin 3- No Connection 

' 

AA'.F.L.ANC OFELCCTROOC , 

AF POWER AMPLIFIER A MODULATOR - Class  

Maximum Ratings, Absolute Values: 

Pin 4- Filament 

P- Plate ( End Cap) 

G - Grid (Side Cap) 

cce ICAS 

DC PLATE VOLTAGE   2500 max. 2750 max. volts 
UAX.-SIGNAL DC PLATE CUR.'   250 max. 250 max. ma. 
MAX.-SIGNAL PLATE INPUT" .   425 max. 510 max. watts 

. PLATE DISSIPATION'   125 max 175 max. watts 

Typical Operation: 

Unless otherwise seecified, values are for 2 tubes 

DC Plate Voltage   2000 2250 . • volts 
DC Grid Voltaged   -50 -60 . . volts 
Peak AF Grid-to-Grid Voltage 345 380 • • volts 
Zero-Sional DC Plate Current 60 70 . . ma. 
Max.-Signal DC Plate Current 420 450 • . ma. 
Effective Load Resistance 

(plate to plate) . . . 11000 11600 • • ohms 

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

e,letig : See next page. m- Indicates a change. 
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TRANSMITTING TRIODE 

-9-

-4 

Max.-Signal Driving 
Power ( Approx.) . . 10 . 13 . . watts 

Max.-Signal Power 
Output ( Approx.) . . 590 . . 725 . . watts 

RF POWER AMPLIFIER - Class B Telephony  

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

Maximum Ratings, Absolute Values: 

ccs, IcAs" 

DC PLATE VOLTAGE   2000 max. 2500 max. volts 
DC PLATE CURRENT   185 max. 185 max. ma. 
PLATE INPUT  185 max. 225 max. watts 
PLATE DISSIPATION  125 max. 175 max. watts 

Typical Operation: 

DC Plate Voltage   1500 2000 
DC Grid Voltage/1   -50 -65 
Peak RF Grid Voltage 110 100 
DC Plate Current   115 93 
DC Grid Current ( Approx., ° 2 2 
Driving Power ( Approx.) ° A 6 4 
Power Output (Approx.) . .. 60 60 

2250 . . volts 
-70 . . volts 
100 . . volts 
100 . . ma. 
2 . . ma. 
4 . . watts 
75 . . watts 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

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

Maximum Ratings, Absolute Values: 

ecs• leas" 

DC PLATE VOLTAGE   1600 max. 2000 max. volts 
DC GRID VOLTAGE  -500 max. -500 max. volts 
DC PLATE CURRENT   210 max. 250 max. ma. 
DC GRID CURRENT  70 max. 75 max. ma. 
PLATE INPUT  335 max. 500 max. watts 
PLATE DISSIPATION  85 max. 125 max. watts 

Typical Operation: 

DC Plate Voltage   1250 1600 2000 . . volts 
DC Grid Voltage.   { -200 -200 -350 . . volts 

4000 4000 5000 . . ohms 
Peak RF Grid Voltage 370 370 550 . . volts 
DC Plate Current   210 210 250 . . ma, 
(5C Grid Current (Approx.) ° 50 50 70 . • ma. 
Driving Power ( Approx.)' . 17 17 35 . . watts 
Power Output (Approx.) . . 180 250 380 . . watts 

A For ac filament supply. 

• Obtained by grid resistor of value shown or by partial self -bias methods. 
• •• a I,. 

See next page. 4- Indicates a change. 
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810 
TRANSMITTING TRIODE 

RF POWER AMPLIFIER 8, OSCILLATOR — Class C Telegraphy 

ley-down conditions per tube without Itodutation G° 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID VOLTAGE   
DC PLATE CURRENT  
DC GRID CURRENT   
PLATE INPUT   
PLATE DISSIPATION 

Typical Operation: 

ccs• rus** 

2000 max. 
—500 max. 
250 max. 
70 max. 

500 max. 
125 max. 

DC Plate Voltage  1500 2000 
{— 120 —160 

DC Grid Voltage"   3000 4000 
415 550 

Peak RF Grid Voltage. . .   280 330 
DC Plate Current  250 250 
DC Grid Current ( Approx.) ° 40 40 
Driving Power ( Approx.) °. . 10 12 
Power Output ( Approx.). . . 275 375 

e Continuous Commercial Service. 

4* Intermittent Commercial and Amateur Service. 

CI Subject to wide variations as explained on sheet TUBE RATINGS in Gen-
eral Section. 

• At crest of audio- frequency cycle with modulation factor of 1.0. 

ap Modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 1155 of the carrier con-
ditions. 

AA Obtained from fixed supplY, by grid resistor (3000. 4000, 3000), or 
by cathode resistor (415, 550, 500). 

NOTE: when the 810 is used in the final amplifier or a preceding stage 
of a transmitter designed for break-in operation and oscillator key-
ing, a small amount of fixed-bias must be used to maintain the plate 
current at a safe value. With a plate voltage of 2500 volts, a fixed 
bias of at least -40 volts should be used. 

2500 max. volts 
—500 max. volts 
300 max. ma. 
75 max. ma. 

750 max. watts 
175 max. watts 

2500 
—180 
3000 
500 
350 
300 
60 
19 

575 

• • 
• • 
• • 
• . 
• • 
• • 
• • 
• • 
• • 

volts 
volts 
ohms 
ohms 

volts 
ma. 
Ma. 

watts 
watts 

Data on operating frequencies for the 810 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

▪ Indicates a change. 

4-

4-
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TRANSMITTING TRIODE 

SKIRTED 
MEDIUM CAP-

T 20 BULB 

MEDIUM 
CAP 

G 

MEDIUM 
METAL - SHELL 
JUMBO 4-PIN 
BAYONET BASE 

831: 

8 /2. 

t /4" 

2 15/16»  

± 14" 

92CM - 4965R1 
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TYPICAL CHARACTERISTICS 

= 10 VOLTS D.C. 

NOV. 30,1938 

200 400 

PLATE VOLTS 
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8 1 1 

TRANSMITTING TRIODE 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  6.3   ac or dc volts 
Current  4   amp 

Amplification Factor . . 160 
Direct fnterelectrode Capacitances: 
Grid to Plate  5.5   mmf 
Grid to Filament . 5.5   mgf 
Plate to Filament. 0.6   piaf 

Mechanical: 

Mounting Position Vertical. base down; or Horizontal, 
pins 1 6 4 in vertical plane 

Overall Length   6-13/32" t 5/32" 
Seated Length  5-25/32" t 5/32" 
Maximum Diameter   2-7/16" 
Bulb   ST-19 
Cap   Medium 
Base   Medium-Shell Small 4-Pin Micanol, Bayonet 

Basing Designation for BOTTOM VIEW   3G 

Pin 1- Filament 

Pin 2- No 
Connection 

A Á AAAA NC of cucrno0Cs 

Pin 3- Grid 

Pin 4- Filament 

Cap- Plate 

AF POWER AMPLIFIER 6 MODULATOR - Class  

Maximum Ratings, Absolute Values: 

CCS ICASee 

DC PLATE VOLTAGE . . . . . 1250 max. 
MAX.-SIGNAL OC PLATE CUR.* 150 max. 
MAX.-SIGNAL PLATE INPUT* . 125 max. 
PLATE DISSIPATION  40 max. 

Typical Operation: 

Unless otherwise specified, values are for 2 tubes 

DC Plate Voltage   1250 
DC Grid Voltage#   0 
Peak AF Grid-to-Grid Volt  130 
Zero-Signal DC Plate Cur. 48 
Max.-Signal DC Plate Cur. 200 
Effective Load Resistance 

(plate-to-platel . . 14400 

1500 max. volts 
150 max. ma. 
150 max. watts 
50 max. watts 

1250 1500 volts 
0 -9 volts 

150 150 volts 
48 20 ma. 

240 200 ma. 

12000 17600 ohms 

* averaged over any audio-frequency Cycte of sine-wave form. 

See next page. .4- Indicates a change. 
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811 
TRANSMITTING TRIODE 

Max.-Signal Driving 
Power ( Approx.). . 2.6 . . 3.4 3.0 watts 

Max.-Signal Power 
Output ( Approx.). . 175 . . 210 220 watts 

RF POWER AMPLIFIER -Class 8 Telephony 

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

Maximum Ratings, Absolute Values: 

ccs• IcAs" 

DC PLATE VOLTAGE  1250 max. 1500 max. volts 
DC PLATE CURRENT  60 max. 60 max. ma. 
PLATE INPUT   60 max. 75 max. watts 
PLATE DISSIPATION   40 max. 50 max. watts 

Typical Operation: 

DC Plate Voltage  1250 
DC Grid Voltage#   0 
Peak RF Grid Voltage. 26 
DC Plate Current  48 
DC Grid Current ( Approx.) ° 6 
Driving Power (Approx.) °* . 1 
Power Output ( Approx.). . . 20 

1500 
-6 
35 
50 
6 

1.5 
25 

• volts 
. volts 
. volts 
. ma. 
• ma. 
• watts 
• watts 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

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

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
DC GRID CURRENT 
PLATE INPUT   
PLATE DISSIPATION   

Typical Operation: 

DC Plate Voltage  

DC Grid Voltage.   

Peak RF Grid Voltage. 
DC Plate Current  
DC Grid Current ( Approx.) ° 
Driving Power ( Approx.) °. . 
Power Output ( Approx.). . . 

ccse 

1000 max. 
-200 max. 
105 max. 
50 max. 
105 max. 
27 max. 

1000 . 
-100 . 
2000. 
195 . 
105 . 
50 • 
9. 
82 . 

ICASee 

1250 max. volts 
-200 max. volts 
125 max. ma. 
50 max. ma. 
155 max. watts 
40 max. watts 

1250 . . volts 
-125 . . volts 
2500 . . ohmt 

, 230 . . volts 
125 
50 . . ma. 
11 . . watts 
120 . . watts 

# For ac filament supply. 

• Obtained bygrid resistorofvalueshownorby partial self-bias methods. 

e ....0 .A : See next page. 

DEC. 20, 1946 TUBE DEPARTMENT 
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TRANSMITTING TRIODE 

RF POWER AMPLIFIER di OSCILLATOR - Class C Telegraphy 

Icy-down conditions per tube without modulatioe 

Maximum Ratings, Absolute Values: 

ccs• 

DC PLATE VOLTAGE  1250 max. 
DC GRID VOLTAGE   -200 max. 
DC PLATE CURRENT  125 max. 
DC GRID CURRENT   50 max. 
PLATE INPUT   155 max. 
PLATE DISSIPATION   40 max. 

Typical Operation: 

DC Plate Voltage  

DC Grid Voltage"   

Peak RF Grid Voltage.   
DC Plate Current  
DC Grid Current ( Approx.1 ° 
Driving Power ( Approx.) °. . 
Power Output ( Approx.). . . 

1250 
-87.5 
2500 
550 
180 
125 
35 
7 

115 

• 
• • 
• • 
• • 
. • 
• • 
• . 
• • 
• • 

'cas" 
1500 max. volts 
-200 max. volts 
150 max. ma. 
50 max. ma. 
225 max. watts 
55 max. watts 

1500 
-113 
3200 
610 
225 
150 
35 
8 

170 

• • 
. • 
• • 
• • 
. • 
• • 
• • 
• . 
• • 

volts 
volts 
ohms 
ohms 
volts 

ma. 
ma. 

watts 
watts 

• Cont inuous Commerc ial Service. 

ee Intermittent Commercial and Amateur Service. 
O Subject variations as explained on sheet TUBE RATINGS in Gen-

• eralAt crest of audio-frequency cycle of sine-wave form. 

°D modulation essentially negat ive may be used if the positive peak of 
the audio- frequency envelope does not exceed 115S of the carrier con-
ditions. 

• a.i.i.1:1 .1'erm (Urd 6sitely, by grid resistor ( 2500. 3200) or by cath-

odeOUTLINE DIMENSIONS for the 811 are the same as those 
for the 809 

Data on operàting frequencies for the 811 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

▪ Indicates a change. 
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DRIVER 

811 

TRANSMITTING TRIODE 

RAT ION CHARACTERISTICS 

Ef3VÇI.LTS C. FOR ids AND 6L6'S 
.INPui :CUSS Pe- TWO TP=E ESSS 

INVERSE FEEDBACK CIRO, 
PLATE - SuPWLY VOLTS 300, 
CAT/POPE-BIAS RESISTISRDPOIOD 
RE= 20CCO OIWIS, RE= OP 

201.8F, CE = OP ye 
NTERSTACE TRANSFORYFFIF,» 

VOLTAGE RATIO .7peu. .2.1,1 

PEAK POwER EFF. = MTN 

LG.D,PLATE-TO-PeATE= 'SOW ONOPS 

YPE 

300 
CE 

TIZSOV 

TOTAL 
HARMCNICS 

4 

2 

5 RIO-
MILLI AMP. 

DRIVER SIGNAL VOLTS(5MS)PER TUBE e 
92C- 5077R2 

OPERATION CHARACTERISTICS 
Ef ;6.3 VOLTS A.C. FOR 811.6 AND BIB'S 

CIRCUIT CONDITIONS 
INPUT:CUSS MI- SAME AS ON CRAWING 

II2C-60T1B3 UNDER SU 
INTERSTAGE IFIANSFORIICR(T): 

VOLTAGE RATIO —MM.— = 2.4 
VE SEC. 

PEAK POWER EFFIENCY SS 1. 
OUTPUT CLASS El- TWO TYPE SItS 

PLATE VOLTS - MO. GAID VDUS= - I/ 
Low PLATE-TO-PLATE IBOCOOPOBS 

th 
SIGNAL VOLTS (RAIS) PER TUBE G 

92C-6075RI 

DEC. 20, 1946 
TUBE DEPARTMENT CE-607792-6078R1 

RADIO CORPORATION OP AMERICA, IMPRISON, NEW JERSEY 
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8I2—A 
POW ER TRIODE 

SELF-RECTIFYING OSCILLATOR or AMPLIFIER - Class C  

Maximum Ratings, Absolute Values: 
cce 

AC PLATE VOLTAGE ( RMS)   1750 max. volts 
DC GRID VOLTAGE  -125 max. volts 
DC PLATE CURRENT   75 max. ma 
DC GRID CURRENT  20 max. ma 
PLATE INPUT  145 max. watts 
PLATE DISSIPATION  45 max. watts 

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

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

DC Grid Current ( at full load)   29 ma 
Driving Power ( Approx.)A   12 watts 
Power Output ( Approx.)   200 watts 
Useful Power Output ( Approx.)-

75% circuit efficiency   150 watts 

AMPLIFIER or OSCILLATOR - Class C  

With Separate, Rectified, Unfiltered, Single-Phase, 

Pull-i'ave Plate Supply 

Maximum Ratings, Absolute Values: 
c.c.s* 

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

Typical Operation: 

DC Plate Voltage   1125 . . volts 
Grid Resistor*   2200 . . ohms 
DC Plate Current   125 . . ma 
DC Grid Current ( Approx  )   30 • • ma 
Driving Power ( Approx.) §§  5 . . watts 
Power Output ( Approx.)   135 . . watts 

• Cont inuous Commercial Service. 

" intermittent Commercial and Amateur Service. 

# For ac filament supply. 

e Obtained by gri d resistor of value shown or by partial self-bias methods. 

Obtained from a fixed supply, by grid resistor ( S000,4000) or by cath-
resistor ( 5)0,590). 

00.•.0,§,§§4 See next page. 4- Indicates a change. 
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8I2-A 
POWER TRIODE 

Modulation essentially negative may be used, if the positive peak of 
the audio- frequency envelope does not exceed 1155 of the carrier con-
ditions. 

• From a self- rectified driver. 
e 

The 512-A can be biased by any convenient method, but the use of a grid 
resistor is preferred because the bias is automatically varied as the 
load on the circuit varies. In those applications where grid current 
and grid voltage may vary widely because of fluctuating loads, it is 
important to design equipment so that the maximum grid-current and 
grid-voltage ratings are never exceeded for any load. An approximate 
rule is to adjust the grid-current and grid-voltage values at full-
load to one-half of the corresponding maximum values. This operating 
condition permits grid-current and grid- voltage values to rise from 
zero load to twice their full- load values, and usually provides ade-
quate leeway. 

§ Power input to plate is 1.23 times the product of DC Plate voltage and 
DC Plate Current. 

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

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

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

Note Nin. Max. 

Filament Current   1 3.75 4.25 amp 
Amplification Factor . . . • 1,2 26 32 
Grid-Plate Capacitance'. . . - 4.8 6.2 mmf 
Grid-Filament Capacitance. • - 4.4 6.4 mid 
Plate-Filament Capacitance • - 0.58 0.96 µµf 
Grid Current 1  3 17 39 ma 
Plate Current 1  4 18 42 lIla 

Useful Power Output 15 140 - watts 
Note 1: OC filament voltage = 6.3 volts. 

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

note 3: With dc platevoltage of xio volts and dcgrid voltage of m50 volts. 
Note 4: With dc platevoltage of 1250 volts and dc grid voltage of - 30 volts. 

Note 5: With dc plate voltage of 1500 volts, plate current of 175 ma., 
grid current of 34 to 50 ma., grid resistor of 3500 6 WI ohms and 
frequency of 15 le. 

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

MARCH 1. 1951 TENTATIVE DATA 2 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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POWER TRIODE 
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812-A 

OPERATION CHARACTERISTICS 

LI  1 1. 1 t III 
= 6.3 VOLTS AC FOR 8I2-A's & 2.5 VOLTS AC FOR 2A3's 

INPUT:CLASS AB1-- TWO TYPE 2A3'3; PLATE- SUPPLY 
VOLTS=360; CATHODE- BIAS RESISTOR (RI) = 780 
OHMS; BYPASS CAPACITOR (CO= 60 ,uf 

INTERSTAGE TRANSFORMER ( T); 

VOLTAGE RATIO PRIMARY= IA 
1/2 SEC. 

OUTPUT: CLASS B- TWO TYPE 8I2-A's; PLATE VOLTS 
(Ebb) = 1250; DC GRID VOLTS= -40; PLATE -TO-
PLATE LOAD = 12200 OHMS 

TYPE 
8I2-A 

TYPE 
2A3 

TYPE 
8I2-A 

+360V +Ebb 

20 40 60 80 100 
INPUT S GNAL ( Eq) PER TUBE-RMS VOLTS 



8I2 -A 

OPERATION CHARACTERISTICS 

tr 

1 1 1 1 ue114444UL  
E .f.s. 6.3 VOLTS AC FOR 8I2-A's & 2.5 VOLTS AC FOR 2A3's 
CIRCUIT ARRANGEMENT: SAME AS ON DWG. 92CM-6938 

UNDER TYPE 8I2-A 

INPUT: CLASS A131-TWO TYPE 2A3i; PLATE-SUPPLY 
VOLTS r 360;CATHODE-BIAS RESISTOR (R1)=780 
OHMS; BYPASS CAPAEI TOR (CO= 80 }If' 

IN TERSTAGE TRANSFORMER (T ): 

VOLTAGE RATIO PRIMARY= I.4 
1/2 SEC. 

OUTPUT:CLASS B-T WO TYPE 8I2-A's; PLATE VOLTS 
(E bia ) = 1500; DC GRID VOLTS = -48;PLATE -TO-
PL ATE LOAD= 13200 OHMS 

350 

300 L,  

11 

50 

0 20 40 

&- 50 

4.1 

40,n 
1 L.; 

Z 
0 cL 

2 
15 cr 30 < 
0 _1 

— 
E, 

f to u 200 

g 
u 

w 

' 5 ,10  

O 

60 80 100 
INPUT SIGNAL (E.1) PER TUBE-RMS VOLTS 

FEB.27,I948 TUBE DEPARTMENT 
Rei0 CORPOILANON Oi MENCA, .11010N, NEW Ma' 

92CM-6937 

• 

• 

• 
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812—A 
POWER TRIODE 

SELF-RECTIFYING OSCILLATOR or AMPLIFIER - Class C  

Maximum Ratings, Absolute Values: 
ccs• 

AC PLATE VOLTAGE ( RMS)   1750 max. volts 
DC GRID VOLTAGE  -125 max. volts 
DC PLATE CURRENT   75 max. ma 
DC GRID CURRENT  20 max. ma 
PLATE : NPUT  145 max. watts 
PLATE DISSIPATION  45 max. watts 

Typical Operation in Push-Pull Circuit at 27 Mc.: 
Values are for 2 rubes 

AC Plate Voltage ( RMS)   1740 volts 
Grid Resistor*   3500 ohms 
DC Plate Current   150 ma 
DC Grid Current ( at full load)   29 ma 
Driving Power ( Approx.)a   12 watts 
Power Output ( Approx.)   200 watts 
Useful Power Output ( Approx.)-

75% circuit efficiency   150 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

Note lin. lax. 

Filament Current   1 3.75 4.25 amp 
Amplification Factor . . .   1,2 26 32 
Grid-Plate Capacitance . .   - 4.8 6.2 polf 
Grid-Filament Capacitance.   - 4.4 6.4 puf 
Plate-Filament Capacitance   - 0.58 0.96 µµf 
Grid Current 1  3 17 39 ma 
Plate Current 1  4 18 42 

T: Useful Power Output 1  5 140 wat 
Note 1: DC filament voltage = 6.3 volts. 

Note 2: i:112 rplate current of ;.!,  7J,0 volts and plate vol tage adjusted to 

Note 3: with dc plate voltage of 200 volts and dc grid vol tage of • 50 volts. 

Note 4: With mt plate voltage of 1250 volts and dc gc id voltage of - 30 voltS. 
Note 5: With dc plate voltage of 1500 volts, plate current of 175 ma., 

grid current of 34 to 50 ma., grid resistnr of 3500610% ohms and 
frequency of 15 Mc. 

e Continuous commercial Service. 

" Intermittent Commercial and Amateur Service. 

0 For ac filament supply. 

Obtained by grid resistor of value shownor by partial self-bias methods. 

Obtained Iron afixed supply, by grid resistor ( 3000,4000) or by cath-
resistor ( 534,590). 

cc Modulation ensentially negative may be used, if the positive peak of 
the audio- frequency envelope does not exceed 115% of the carrier con-
ditions. 

• From a self-rectified driver. 

a see next page. 

JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO COFFORATION OF »AFRICA. HARFISOK NEW ran). 



8 12 -A 
POWER TRIODE 

• The 812-A can be biased by any convenient method, but the use of a grid 
resistor is preferred because the bias is automatically varied as the 
load on the circuit varies. In those applications where grid current 
and grid voltage may vary widely because of fluctuating loads, it is 
important to design equipment so that the maximum grid-current and 
grid-voltage ratings are never exceeded for any load. An approximate 
rule is to adjust the grid-current and grid-voltage values at full-
load to one-half of the corresponding maximum values. This operating 
condition permits grid-current and grid- voltage values to rise from 
zero load to twice their full- load values, and usually provides ade-
quate leeway. 

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

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

2 716« MAX.---..-

MEDIUM CAP 

ST19 BULB 

MEDIUM-SHELL 
SMALL 4-PIN 
BAYONET BASE 

92C5-6905 

JUNE 15, 1948 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-6905 



813 

BEAM POWER TUBE 

DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  10.0 t5% ac or dc volts 
Current at 10.0 volts.   5.0   amp 

Transconductance ( Approx.), for plate 
aolts = 2000, grid—No.2 volts = 400, 
aria plate current . 50 ma . . ... 

Mu-Factor, grid No.2 to grid No.1, 
for plate volts = 2000, grid—No.2 
volts = 000, and plate current = 50 ma 

Direct Interelectrode Capacitances:° 
Grid No.1 to plate   
Grid No.1 to filament, grid No.2, 

and grid No  3  
Plate to filament, grid No.2. 

and grid No  3  
Mechanical: 

Mounting Position: 
Vert cal  Base up or down 
Horizontal   Pins 2 and 6 in vertical plane 

7-1/2" 
6-5/8" t 1/4" 

2-9/16" 
8 oz 
T-20 

Medium lJETEC No.C1-5) 
Medium-Metal-Shell Giant 7-Pin 
with Bayonet (JETEC No.A7-171 
VIEW   584 

Pin 5- Grid No.3, 
mt. Shield 

Pin 6- No 
Connection 

Pin 7- Filament 
Cap- Plate 

3750 ehos 

8.5 

0.25 max. 

16.3 me-a 

14 

Maximum Overall Length   
Seated Length  
Maximum Diameter   
Weight ( Approx.)   
Bulb   
Cap  
Base 

Basing Designation for BOTTOM 

Pin 1 - Filament 
Pin 2- No 

Connection 
Pin 3-Grid No.2 
Pin 4- Grid No.1 

AÁ=PLANE or El ECTRODES 

AF POWER AMPLIFIER & MODULATOR - Class AB I# 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . . . . 
DC GRID-N.2 ( SCREEN) VOLTAGE. 
MAX.-SIGNAL DC PLATE CURRENT". 
MAX.-SIGNAL PLATE INPUT" . . . 
MAX.-SIGNAL GRID-No.2 INPUT"   
PLATE DiSSIPATION"   

O without external shield and with sane shell floating. 

CCS. 

2250 max. 
1100 max. 
180 max. 
360 max. 
22 max. 

100 max. 

ICASee 

2500 max. 
1100 max. 
225 max. 
450 max. 
22 max. 
125 max. 

See next page. 

volts 
volts 

ma 
watts 
watts 
watts 

indicates a change. 
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BEAM POWER TUBE 

Typical Operation: CCS. /CAS" 

Values are for 2 tubes 

DC Plate Voltage . . . . 1500 2000 2250 2500 volts 
DC Grid-No.3 
(Suppressor) Voltaget . 0 0 0 0 volts 

DC Grid-No.2 Voltage.* . 750 750 750 750 volts 
DC Grid-No.1 ( Control-

Grid) Voltage: . 
From fixed-blas source -85 -90 -95 -95 volts 

Peak AF Grid-No.1-to-
Grid-No.1 Voltages . 160 160 170 180 volts 

Zero-Signal DC Plate 
Current  50 50 50 50 ma 

Max.-Signal DC Plate 
Current  305 265 255 290 ma 

Zero-Signal DC Grid-
No.2 Current . . . . 2 2 2 2 ma 

Max.-Signal DC Grid-
No.2 Current . . . . 45 43 53 54 ma 

Effective Load Resist-
ance ( Plate toplate) 9300 16000 20000 19000 ohms 

Max.-Signal Driving 
Power ( Approx.). . . 000 0 watts 

Max.-Signal Power Out-
put ( Approx  )   260 335 380 490 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Ciecuit Resistance:" 
With fixed bias  30000 max. ohms 
With cathode bias  Not recommended 

RF POWER AMPLIFIER - Class B Telephony 

Carrier conditions pee tube with a max. modulation factor of 1.0 

Maximum Ratings, Absolute Values: 
CCS. /CAS" 

DC PLATE VOLTAGE   2000 max. 2250 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE.   400 max. 400 max. volts 
DC PLATE CURRENT   100 max. 125 max. . ma 
PLATE INPUT  150 max. 200 max. watts 
GRID-No.2 INPUT  15 max. 20 max. watts 
PLATE DISSIPATION  100 max. 125 max. watts 

# Subscript 1 indicates that grid-xo 1 current does not flou during any 
part of the input cycle. 

Averaged over any audio-frequency cycle of sine-wave form. 
** Preferably obtained from a separate source or from the plate-voltage 

supply with a voltage divider. 

4 TcUs: r,i4 eIrstsleewMutildleilpeeie: eriZpielt'OUageearlOwgeleet'e 

e,se ,t, e,a. See next page. -. Indicates a change. 
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BEAM POWER TUBE 

Typical Operation: ccs' IcAs" 
DC Plate Voltage   1500 2000 2250 volts 
DC Grid-No.3 ( Suppressor) 

Voltaget  0 0 0 volts 
DC Grid-No.2 Voltage   400 400 400 volts 
DC Grid-No.1 ( Control-

Grid) Voltages   -60 -75 -60 volts 
Peak RF Grid-No.1 Voltage. 70 80 70 volts 
DC Plate Current   100 75 85 ma 
DC Grid-No.2 Current   * 4 *3 *3 ma 
DC Grid-No.1 Current   ma 
Driving Power'''.   • a • watts 
Power Output ( Approx.)   50 50 70 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance   30000 max. ohms 

GRID-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions Per tube with a sax. sodutation factor of 1.0 

Maximum Ratings, Absolute Values: 

CCS. 

DC PLATE VOLTAGE   2000 max. 
DC GRID-No.2 ( SCREEN) VOLTAGE. 400 max. 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE   -200 max. 
DC PLATE CURRENT   100 max. 
PLATE INPUT  150 max. 
GRID-No.2 INPUT  15 max. 
PLATE DISSIPATION  100 max. 

Typical Operation: 

DC Plate Voltage   1500 2000 
DC Grid-No.3 ( Suppressor) 

Voltaget  0 0 
DC Grid-No.2 Voltage   400 400 
DC Grid-No.1 Voltage;'   -140 -120 
Peak RF Grid-No.1 Voltage. . 145 120 
Peak AF Grid-No.1 Voltage. . 60 60 
DC Plate Current   70 75 
DC Grid-No.2 Current   
DC Grid-No.1 Current   
Driving Power**  
Power Output ( Approx.)   
## The type of input coupling network used should no introduce too much 

resistance in the gricl-No.1 circuit. Transformer or impedance coupling 
devices are recommended. When the 813 is operated in class AS1 service, 
only fined bias should be used. 

é use of a fixed supply or bypassed cathode resistor is recommended. 

O At crest of audio- frequency cycle with a modulation factor of 1.0. 

à Never more than 2 watts. 

*3 * 3 
CIO CIO 

40 50 

lus" 
2250 max. 
400 max. 

-200 max. 
125 max. 
200 max. 
20 max. 

125 max. 

2250 

0 
400 

-110 
135 
55 
85 

2d5 
DO 

75 

volts 
volts 

volts 
ma 

watts 
watts 
watts 

volts 

volts 
volts 
volts 
volts 
volts 

ma 
ma 
ma 

watts 
watts 

See next page. wwindicates a change. 
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BEAM POWER TUBE 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance: 
With fixed bias  30000 max. ohms 
With cathode bias  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions per tube with a nax.nodutation factor of 1.0 

Maximum Ratings, Absolute Values: 

ccse 
DC PLATE VOLTAGE . . . . . . 1600 max. 
DC GRID-No.2 ( SCREE;) VOLTAGE. 400 max. 
DC GRID-No.1 ( CONTROL-GRID) 
VOLTAGE  -300 max. 

DC PLATE CURRENT   150 max. 
DC GRID-No.1 CURRENT   25 max. 
PLATE INPUT  240 max. 
GRID-No.2 INPUT  15 max. 
PLATE DISSIPATION  67 max. 

IcAs** 
2000 max. volts 
400 max. volts 

-300 max. volts 
200 max. ma 
30 max. ma 

400 max. watts 
20 max. watts 

100 max. watts 

Typical Operation: 

DC Plate Voltage   1250 1600 2000 volts 
DC Grid-No.3 ( Suppressor) 

Voltaget   0 0 0 volts 
DC Grid-No.2 Voltage" . . .   300 300 350 volts 
From a series resistor of. • 27000 43000 41000 ohms 

DC Grid-No.1 Voltagett . . • • -160 -160 -175 volts 
From a grtd resistor of. • • 12500 13500 11000 ohms 

Peak RF Grid-No.I Voltage. • • 250 250 3('0 volts 
DC Plate Current   150 150 00 ma 
DC Grid-No.2 Current   35 30 40 ma 
DC Grid-No.1 Current ( Approx.) 13 12 16 ma 
Driving Power ( Approx.). . . 2.9 2.7 4.3 watts 
Power Output ( Approx.) . . . . 140 180 300 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance   30000 max. ohms 

A Usually negligiole. 

M obtained from fixed supply, or cathode resistor unbypassed for audio 
frequencies. 

D° RF driving power ls never more than 2 watts. OF power is usually not 
more than 1 watt. 

&A Obtained fromaseparate source modulated along with the plate supply, 
or from the modulated plate supply through a series resistor of the 
value shown for each operating condition. 

1,01e,te,**,11: See next page. .. Indlcates a change. 
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Key-down conditions per tube without amplitude modulation . 

Maximum Ratings, Absolute Values: 

813 

BEAM POWER TUBE 

• 

• 

CeSe 

DC PLATE VOLTAGE . . . . . . . . 2000 max. 
DC GRID-No.2 ( SCREEN) VOLTAGE. . 400 max. 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE  -300 max. 
DC PLATE CURRENT   180 max. 
DC GRID-No.1 CURRENT   25 max. 
PLATE INPUT  360 max. 
GRID-No.2 INPUT  22 max. 
PLATE DISSIPATION  100 max. 

Typical Operation: 

DC Plate Voltage . . . . 1250 1500 2000 
DCGrid-No.3(Suppressor) 

Voltaget   0 0 0 
DC Grid-No.2 Voltage»    300 300 400 

From a series 
resistor of. . . . 27000 40000 36000 

DC Grid-No.1 Voltageette -75 -90 -120 
From a erid resistor of 6000 7500 12000 
From a cathode 

resistor of. . . . 330 400 520 
Peak RFGrid-No.1Voltage 160 175 205 
DC Plate Current . . . . 180 180 180 
DC Grid-No.2 Current . . 35 30 45 
DC Grid-No.1 Current. 

(Approx  )   12 12 10 
Driving Power(Approx.) ee 1.7 1.9 1.9 
Power Output ( Approx.) . 170 210 275 

/CAS 

2250 max. volts 
400 max. volts 

-300 max. volts 
225 max. ma 
30 max. ma 
500 max. watts 
22 max. watts 

125 max. watts 

2250 volts 

0 volts 
400 volts 

46000 ohms 
-155 volts 
10000 ohms 

565 ohms 
275 volts 
220 ma 
40 ma 

15 ma 

4.0 watts 
375 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid -No.1 -Circuit Resistance   30000 max. ohms 

ee Intermittent Commercial and Amateur Service. 

W For ac filament supply. 

Obtained from a grid-No.I resistor, from cathode resistor, or from a 
combination of grid-No.I resistcr with either fixed supply or cathode 
resistor. 

e modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 1151 of the carrier 
conditions. 

me obtained from a separate source, from the plate-voltage supply with a 
voltage divider, or through a series resistor of the value shown for 
each operating condition. A series grid-80.2 resistor should be used 
only when the 811 is used in a circuit which is not keyed. Grid-No.2 
voltage must not exceed 800 volts under key-up conditions, 

if preceoing stage is keyed, the grid-No.I bias must se obtained 
partially from a fixed supply in order to limittheplate current and, 
therefore, the plate dissipation to a safe value. 

e iti ee : See next page. w- I nd i cates a change. 
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BEAM POWER TUBE 

SELF-RECTIFYING OSCILLATOR or AMPLIFIER - Class C 

Maximum CCS* Ratings, Absolute Values: 

AC PLATE VOLTAGE ( RMS) • • • • .... . 2800 max. volts 
AC GRID-No.2 ( SCREEN) VOLTAGE ( RMS). . 550 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. . . -100 max. volts 
DC PLATE CURRENT   95 max. ma 
DC GRID-No.1 CURRENT   10 max. me 
PLATE INPUT**  295 max. watts 
GRID-No.2 INPUT**  22 max. watts 
PLATE DISSIPATION  100 max. watts 

Typical Operation: 

AC Plate Voltage ( RMS)   2800 volts 
DC Grid-No.3 ( Suppressor) Voltage t . 0 volts 
AC Grid-No.2 Voltage ( RMS) O°   530 volts 
DC Grid-No.1 Voltageff   -37 volts 
From a grid resistor of  37000 ohms 

DC Plate Current   95 ma 
DC Grid-No.2 Current   12 ma 
DC Grid-No.1 Current ( Approx.)   1 me 
Driving Power ( Approx.)  1 watt 
Output-Circuit Efficiency ( Approx  )   75 per cent 
Useful Power Output ( Approx  )   17e watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   30000 max. ohms 

AMPLIFIER or OSCILLATOR - Class C 

With Separate, Rectifted, Unfiltered, Szngle-Phase, 
Full- Wave Plate and Grid-No.2 Supply 

Maximum CCS* Ratings, Absolute Values: 

DC PLATE VOLTAGE   1800 max. volts 
CC GRID-No.2 ( SCREEN) VOLTAGE  360 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE. . .   -200 max. volts 
DC PLATE CURRENT   190 max. ma 
DC GRID-No.1 CURRENT   22 max. ma 
PLATE INFUTI$  360 max. watts 
GRID-No.2 INPUTU  22 max. watts 
PLATE DISSIPATION  100 max. watts 

* Continuous Commercial Service. 

*A Power input is 1.11 times the product of the ac voltage ( rms) and the 
dc current. 

From a self- rectified driver. 

00 obtained from a separate ac supply in phase with the plate supply or 
from a low-voltage tap on the plate transformer. use of a grid-xo.2 
series voltage-dropping resistor is not recommended. 

It Power input is 1.23 times the product of dc voltage and dc current. 

See next page. InO.Cates a change. 
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BEAM POWER TUBE 

Typical Operation: 

DC Plate Voltage  1800 volts 
DC Grid-No.3 ( Suppressor) Voltage')  0 volts 
DC Grid-No.2 Voltage*   250 volts 
DC Grid-No.1 Voltage.*  -120 volts 
From a grld reststor of   10000 ohms 

DC Plate Current  160 ma 
DC Grid-No.2 Current  37 ma 
DC Grid-No.1 Current ( Approx  )   12 ma 
Driving Power ( Approx.)****   2 watts 
Output-Circuit Efficiency ( Approx.) 75 per cent 
Useful Power Output ( Approx.)   21de watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  30000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

tote Mtn. Max. 

Filament Current  1 4.7 5.3 amp 
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.25 mmf 
Grid No.1 to filament, 

grid No.2, and grid 
No  3   2 13 19.6 µµf 

Plate to filament, grid 
No.2, and grid No.3 . . 2 10.5 17.5 µµf 

Plate current ( 1)   1,3 35 65 ma 
Plate current ( 2)   1,4 - 2 ma 
Grid-No.2 current 1  3 - 4 ma 
Useful power output   1,5 198 - watts 

mote 1: with 10 volts dc on filament. 

Note 2: With no external shield and with ease shell floating. 

Note 3: with dc plate voltage of 2000 volts. grid No.3 connected to negative 
filament terminal, dc grid-No.2 voltage of 400 volts, ancsdc grid-
No.1 voltage of - 35 volts. 

Note 4: with dc plate voltageof 2000 volts, grid 80.3 connectedto negative 
filament terminal, dc grid-No.2 voltage of 400 volts, and dc grid-
No. 1 voltage of -80 volts. 

In a self-excited oscillator with dc plate voltage of 2000 volts, 
grid No.3 connected to negative filament terminal. dc grid-No.2 
voltage of 400 volts, dc « id-No.1 current of 9.6 to 14.4 ma, 
grid-No.1 resistorof 10000 t 108 ohms, dc plate current of 180 ma. 
and frequency of 16 Mc. 

Grid No.3 should be connected to mid- tap on filament- transformer 
secondary winding or to negative end of filament operated on dc. 

84 value shown foreach operating conditionis power required oy grid No.1 and 
biasing device whenthe 813 is operated at frequency sufficiestly low to 
avoid high- frequency losses. At moderate frequencies, the driver stage 
should oe capable of providing about twicethe tabulated value; at higher 
frequencies. the driver stage may have to supply 3 to 10 times the 
value shown. 

Note S: 

ft.fer.4, 00 : see next page. ...- Indicates a change. 
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BEAM POWER TUBE 

*Obtained from a grid-No.1 resistor of the value shown or from a 
combination of grid-No.1 resistor and cathode resistor. Fixed-bias 
operation is not recommended. The bias resistors should not be by-
passed for the plate and grid-No.2 voltage supply frequency. 

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

Obtained from a separate, rectified, unfiltered, single-phase, full-
wave supply in phase with the plate supply, or from the rectified, 
unfiltered, single-phase, full-wave supply by means of taps on the 
plate transformer. 

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

Data on operating frequencies for the 813 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

MEDIUM 
CAP 

JETEC 1,12 CI-5 

T20 BULB 

MEDIUM-
METAL-SHELL 
GIANT 7- PIN 
BAYONET BASE 
JETEC N2 A7-17 

± " 

MAX. 

92CM -4963R3 
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AVERAGE CHARACTERISTICS 

E1=10 VOLTS DC GRID -N 2 VOLT.300 

GRID N93 CONNECTED TO FILAMENT O 
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AVERAGE CHARACTERISTICS 

Ef = 10 VOLTS DC GRID - N2 2 VOLTS = 400 

GRID N2 3 CONNECTED TO FILAMENT (-) 
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AVERAGE CHARACTERISTICS 
1 77:7-I-144-1411-441 W-41,14-1-14-14-

E = 10 VOLTS AC 

GRID-N9 2 VOLTS = 1000 
GRID N2 3 CONNECTED TO CENTER 

TAP OF FILAMENT WINDING 

' 1-! 

JD G N 

6 6 6 
PLATE (I b) OR GRID- NE 2 (IC 2 ) AMPERES 

NOV. I, 1950 TUBE DIVISION 92CM-7565 
RADIO CORKIAASION Or AIAROCA, HARRISON, NEW XRSO 
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BEAM POWER TUBE 

AVERAGE CHARACTERISTICS 

—E f 
GRID 

_ GRID 

I 
=10 
-N! 
N2 

TO 

i 
VOLTS 
2 VOLTS 
3 CONNECTED 
FILAMENT 

1 
DC 
= 300 

C-I 

esi,,,,, 

/ "OLT Ec 1.1,100 -

.1. 80 

+60 

\...- 

+ 40 

+ 20 

[ 

100 

3 60 

à 40 

20 

o 

ao 
2 

;140 

20 

0 

100 200 300 400 

PLATE VOLTS 

92CM- 496971 

AVERAGE CHARACTERISTICS 

1 1 I 1 I 
— E f = 10 VOLTS DC 

GRID-N.2 VOLTS = 400 

—GRID N.3 CONNECTED 
TO FILAMENT I-I 

0 

t6' 
o 

+40 frOL 

MUM 
E 1.1100 

180 

-1120 - 
100 200 300 400 

PLATE VOLTS 
92CM-497071 

3EPT. 1, 1955 
TUBE DIVISION 

R0010 CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

CE-496911 
-497071 
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814 

e TRANSMITTING BEAM POWER AMPLIFIER 

• 

e 

Filament Thoriated Tungsten 
Voltage 10 a-c or d-c volts 
Current 3.25 amp. 

Transconductance for 
3300 approx. pmhos 

Direct Interelectrode Capacitances: 
Grid to Plate (With external shielding) 0.1 max. ppf 
Input 13.5 Plif 
Output 13.5 Plif 

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 
with TYPICAL OPERATING CONDITIONS 

CCS = Continuous Commercial Service 
ICA., = Intermittent Commercial and Amateur Service 

R-F POWER AMPLIFIER - Class 13 Telephony 

Carrier conditions Oer tube for use with a sax. modulation fact. of 1.0 
CCS SCAB 

D-C Plate Voltage 1250 max. 1500 max. volts 
D-C Screen Volt. ( Grid d2) 300 max. 300 max. volts 
D-C Plate Current 60 max. 60 max. ma. 
Plate Input 75 max. 90 max. watts 
Screen Input 6.7 max. 6.7 max. watts 
Plate Dissipation 50 max. 60 max. watts 
Typical Operation: 

Filament Voltage 10 10 10 a-c volts 
D-C Plate Voltage 1000 1250 1500 volts 
D-C Screen Voltage 200 200 250 volts 
D-C Grid Volt. ( Grid 11) -28 -28 -35 volts 
Peak R-F Grid Volt. 50 50 56 volts 
Beam-Forming-Plate Volt." 0 0 0 volts 
D-C Plate Current 60 60 60 ma. 
D-C Screen Current 1.3 1 1.5 ma. 
D-C Grid Cur. ( Approx.) 1.8 1.8 1.5 ma. 
Driving Power ( Approx.) ° 0.65 0.65 0.85 watt 
Power Output ( Approx.) 20 25 30 watts 

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

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

D-C Plate Voltage 
D-C Screen Volt. (Grid d2) 
D-C Grid Volt. (Grid d1) 
D-C Plate Current 
Plate Input 
Screen Input 
Plate Dissipation 
•.0 : See next ottate.  
FEB. 2, 1940 

CCS SCAB 

1250 max. 1500 max. volts 
300 max. 300 max. volts 
-250 max. -250 max. volts 
60 max. 60 max. ma. 
75 max. 90 max. watts 

6.7 max. 6.7 max. watts 
50 max. 60 max. watts 

RCA RADIOTRON DIVISION 
PCA MANLIPACTURING COMPANY INC 

DATA 
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814 

TRANSMITTING BEAM POWER AMPLIFIER e 
 (continued trou preceding page) 

CCS !CAS 

Typical Operation: 
Filament Voltage 10 10 10 a-c volts 
D-C Plate Voltage 1000 1250 1500 volts 
D-C Screen Voltage 200 200 250 volts 
D-C Grid Voltage -100 -100 -120 volts 
Peak R-F Grid Volt. 129 129 150 volts 
Peak A-F Grid Volt. 64 64 60 volts 
Beam-Forming-Plate Volt.' 0 0 0 volts 
D-C Plate Current 60 60 60 ma. 
D-C Screen Current 2 1.4 3 ma. 
D-C Grid Cur. (Approx.) 3 2.8 2.5 ma. 
Driving Power (Approx.)° 2.5 2.3 4.2 ma. 
Power Output (Approx.) 25 29 35 watts 

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

Carrier conditions 0Of tubs for use with a max. undulation fact. of 1.0 

CCS !CAS ' 

D-C Plate Voltage 1000 max. 1250 max. volts 
D-C Screen Volt. (Grid 02) 300 max. 300 max. volts 
D-C Grid Volt. (Grid 01) -300 max. -300 max. volts 
D-C Plate Current 120 max. 150 max. ma. 
D-C Grid Current 15 max. 15 max. ma. 
Plate Input 120 max. 180 max. watts 
Screen Input 6.7 max. 6.7 max. watts 
Plate Dissipation 34 max. 50 max. watts 
Typical Operation: 

Filament Voltage 10 10 10 a-c volts 
D-C Plate Voltage 900 1000 1250 volts 
D-C Screen Voltage § f 300 300 300 volts 

t 40000 40000 48000 ohms 
-150 -150 -150 volts 

D-C Grid Voltage ° { 15000 15000 15000 ohms 
1000 1000 860 ohms 

Peak R-F Grid Volt. 215 222 222 volts 
Beam-Forming-Plate Volt. 0 0 0 volts 
D-C Plate Current 120 120 144 ma. 
D-C Screen Current 15 17.5 20 ma. 
D-C Grid Cur. (Approx.) 10 10 10 ma. 
Driving Power (Approx.) 2 2 3.2 watts 
Power Output (Approx.) 76 87 130 watts 

R-F POWER AMPLIFIER e, OSCILLATOR - Class C Telegraphy 

Key-down conditions bar tube without acidulation/it 

D-C Plate Voltage 
D-C Screen Volt. (Grid 02) 
D-C Grid Volt. (Grid 01) 
D-C Plate Current 

°, §, 0, 00: see next page.  
FEB. 2, 1940 

CCS 

1250 max. 
300 max. 

-300 max. 
150 max. 

ICAS 

1500 max. volts 
300 max. volts 
-300 max. volts 
150 max. ma. 

RCA RADIOTRON DIVISION 
RCA ...MS...MMHG COMA., INC. 



• 

814 

D—C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

Filament 
D—C Plate 

D—C Screen 

D—C Grid 

Peak R—F 
' Beam—Forming 

D—C Plate 
D—C Screen 
D—C Grid 
Driving 
Power Output 

a 
Beam- forming 
operated 
supply is 

O At crest 
§ Obtained 

sistor of 
0 Obtained 

of either 
,. sistor and 
IN, Modulation 

the audio 
, ditions. 
' From fixed 

shown should 
amplifier 

* Obtained 
bias method. 

Maximsa permissible 

(continued from preceding page) 

CCS 

15 max. 
180 max. 
10 max. 
50 max. 

Voltage 10 10 
Voltage 1000 1250 

Voltage* f 300 300 
140000 42000 

Voltage * 1 —70 —80 
I. 7000 8000 

Grid Volt. 150 • 165 
—Plate Volt. 0 0 

Current 150 144 
Current 17.5 22.5 

Cur. (Approx.) 10 10 
Power ( Approx.) 1.35 1.5 

(Approx.) 100 130 

plates should be connected to the mid 
on a.c., or to negative end of filament 
used. 

of audio- frequency cycle with mDdulation 
preferably from modulated plate-voltage 
value shown. 
preferably from grid resistor ( 15000 1 
grid resistor and cathode resintor 1000, 
fixed supply may be used. 
essentially negative may be used if 

-frequency envelope does not exceed 1151 

supply of value Shown. Series screen 
not be used except where the EN4 is 

and is not keyed. 
by grid resistor of value shoWn or by other 

NIGH—FREQUENCY OPERATION 

ICAS 

15 max. ma. 
225 max. watts 
10 max. watts 
65 max. watts 

10 a—c volts 
1500 volts 
300 volts 

50000 ohms 
—90 volts 

9000 ohms 
170 volts 

0 volts 
150 ma. 
24 ma. 
10 ma. 

1.5 watts 
160 watts 

-point of filament 
when d-c filament 

factor of 1.0. 
supply through re-

although combination 
860) or grid re-

the positive peak of 
of the carrier con-

resistor of value 
employed as a buffer 

self- or fixed-

rated plate volt-percentage of *axialse 
age and p/ate input 

FREQUENCY (Mc) SO 50 75 

Class 8 100 90 85 
TELEPHONY {Class C. Grid-Mod. 100 90 85 

Class C. Plate-Mod. 100 80 64 
TELEGRAPHY - Class C 100 80 64 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
RCA MANUPACIURING COMPANY. NC. 

DATA 2 
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TRANSMITTING BEAM POWER AMPLIFIER e 

FEB. 2, 1940 

TUBE MOUNTING POSITION 

VERTICAL: Base down. 
HORIZONTAL: Filament In 

vertical plane ( on edge). 

RCA RADIOTRON DIVISION 
RCA ......PACTURNG COMPANY. 

DATA 2 
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TRANSMITTING BEAM POWER AMPLIFIER e 

60 

20 
o 

AVERAGE CHARACTERISTICS 
1 , 1111 I I 

TYPE 814 
— c f . 10 VOLTS D.C. 
SCREEN VOLTS =300 .. 
BEAM-FORMING- PLATE VOLTS ,10 

e 

T" 

ID VOLTS EC 6 +100 

+80' 

+60 

—1---
+40 

+120-

300 

La 250 
Lcf., 

*1 200 

50 

100 200 300 400 
PLATE VOLTS 

92C- 4846 

AVERAGE CHARACTERISTICS 

TYPE 
- E .f 
SCREEN 

-BEAM-FORMING 

=10 
814 
VOLTS 
VOLTS 

D.C. 
=300 
PLATE VOLTS60-

- 

e 
I to 

t 

.4 

e 
to 

9 
/0 

20 
*BO 

*60 

+40 -

O 100 200 300 400 
PLATE VOLTS 

92C-4847 

APRIL 20, 1938 
RCA RADIOTRON DIVISION 
N.A 1,..ffllei4C11.1RING COWAN, WC 

92C-4846 

92C-4847 

O 

• 

• 

• 

e 
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e PUSH-PULL R-F BEAM POWER AMPLIFIER 
finless otherwise sheathed, vatues are for both units 

Heater Coated Unipotential Cathodev 
Heater Arrangement Series Parallel  
Voltage} 12.6 6.3 a-c or d-c volts 
Current 0.8 1.6 

Transconductance, for 
plate current of 25 ma. 4000 µmhos 

Grid-Screen Mu-Factor 6.5 
Direct lnterelectrode Capacitances leach unit): 

Grid-Plate (with external shielding) 0.2 max. pif 
Input 14 PPf 
Output 9.5 upf 

Maximum Overall Length 4-9/16" 
Maximum Radius  1-3/16" 
Bulb T-16 
Caps ( two) Small 
Base Large Wafer Octal 8-Pin, Sleeve 
RCA Socket Stock No. 9924 
t Should not deviate more than tad% from the rated value. 
y In circuits where the cathode is not directly connected to the heater, 

the potential difference between heater and cathode should not exceed 
100 volts. 

Maximum Ratings Are Absolute Values 
MAXIMUM CCS and ICAS RATINGS with TYPICAL OPERATING CONDITIONS 

CCS . Continuous Comisercimi Service 
1043 ' Intermittent Commercial and Imateur Service 

A-F PCWER AMPLIFIER di MCOULATOR - Class AB20 

CCS ICIS 

D-C Plate Voltage 400 max. 500 max. volts 
D-C Screen Voltage ( Grid 021 225 max. 225 max. volts 
Max.-Sig. D-C Plate Current 150 max. 150 max. ma. 
Max.-Sig. Plate Input" 60 max. 75 max. watts 
Max.-Sig. Screen Input" 4.5 max. 4.5 max. watts 
Plate Dissipation" 20 max. 25 max. watts 
Typical Operation: 

D-C Plate Voltage 400 500 volts 
D-C Screen Voltage" 125 125 volts 
D-C Grid Voltage 

(Fixed bias, Grid 411 -15 -15 volts 
Peak A-F Grid-to-Grid Volt. 60 60 volts 
Zero-Sig. D-C Plate Current 20 22 ma. 
Max.-Sig. D-C Plate Current 150 150 ma. 
Max.-Sig. D-C Screen Current 32 32 ma. 
Load Resistance 

(Per plate) 1550 2000 ohms 
Effective Load Resistance 

(Plate to plate) 6200 8000 ohms 
Max.-Sig. Driving Powers 0.36 0.36 approx.watt 
Max.-Sig. Power Output 42 54 approx.watts  

8 Subscript 2 indicates that grid current flows luring some part of input 
. cycle. .., T: See end of tabulation. 
: Averaged over any audio- frequency cycle of sine-wave form. 
9 Driver stage should be capable of supplying the grids of the class A82 

stage with the specified driving power at low distortion. The effective 
resistance per grid circuit of the class A82 stage should be kept below 
SOO ohms and the effective impedance at the highest desired response 
frequency should not exceed 200 ohms. -m- Indicates a change. 

OCT. 1, 1943 

amp. 

RCA VICTOR DIVISION 
RADIO CORPORADON OF AMERICA, HARRISON, NEW JERSEY 

DATA]. 
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815 

PUSH-PULL R-F BEAM POWER AMPLIFIER • (continued from preceding page) 

PUSH-PULL R-F POWER AMPLIFIER- Class B Telephony 

Carrier conditions per tube for use with a sax. sodulation factor of 1.0 

ne. 'CIS 

D-C Plate Voltage 400 max. 500 max. volts 
D-C Screen Voltage ( Grid 421 225 max. 225 max. volts 
D-C Plate Current 75 max. 75 max. ma. 
Plate Input 30 max. 37.5 max. watts 
Screen Input 4.0 max. 4.0 max. watts 
Plate Dissipation 20 max. 25 max. watts 
Typical Operation: 

D-C Plate Voltage 400 500 volts 
D-C Screen Voltage** I 125 125 volts 
D-C Grid Voltage (Grid #1) . -25 -25 volts 
Peak R-F Grid-to-Grid Volt. 50 50 volts 
D-C Plate Current 75 75 ma. 
D-C Screen Current 4 3 ma. 
D-C Grid Current Negligible ma. 
Driving Power° 0.8 0.7 approx. watt  
Power Output 10.5 13 approx. watts 

GRID-MODULATED PUSH-PULL R-F POWER AMP.- Class C Telephony 

Carrier conditions ten- tube for use with a sax. soduiation factor of 1.0 

CCS ¿CIS 

D-C Plate Voltage 400 max. 5010 max. volts 
D-C Screen Voltage ( Grid 021 225 max. 225 max. volts 
D-C Grid Voltage ( Grid ill -175 max. -175 max. volts 
D-C Plate Current 75 max. 75 max. ma. 
Plate Input 30 max. 37.5 max. watts 
Screen Input 4.0 max. 4.0 max. watts 
Plate Dissipatjon 20 max. 25 max. watts 
Typical Operation: 

D-C Plate Voltage 400 500 volts 
D-C Screen Voltage I** 125 125 volts 
D-C Grid Voltage ' -40 -40 volts 
Peak R-F Grid-to-Grid Volt. 80 80 volts 
Peak A-F Grid Voltage 19 17 volts 
D-C Plate Current 75 75 ma. 
D-C Screen Current 3 3 ma. 
D-C Grid Currant 0.4 0.4 approx. ma.  
Driving Power° 0.32 0.28 approx. watt  
Power Output 10.5 13 approx. watts  

o At crest of audio-frequency cycle with modulation factor of 1.0. 
le Obtained preferably from a fixed supply. 

PLATE-MODULATED PUSH-PULL R-F POWER AMP. - Class C Telephony 
Carrier conditions lier tube for use with a sax. sodulation factor of 1.0 

COS ICAS 

D-C Plate Voltage 325 max. 400 max. volts 
D-C Screen Voltage ( Grid 021 225 max. 225 max. volts 
D-C Grid Voltage ( Grid 011 -175 max. -175 max. volts 
D-C Plate Current 125 max. 150 max. ma. 
**, X: See end of tabulation. .- Indicates a change. 

OCT. 1, 1943 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 1 
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PUSH-PULL R-F BEAM POWER AMPLIFIER 

(continued 

D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 

D-C Screen Voltage° t 

D-C Grid Voltage 

from preced ing pager---

gl/ 
7 max. 

40 max. 
4.0 max. 
15.5 max. 

325 
f 165 
110000 
S -45 
111250 

Peak R-F Grid-to-Grid Volt. 112 

1048 

7 max. 
60 max. 

4.0 max. 
20 max. 

400 
175 

15000 
-45 

15000 
116 

ma. 
watts 
watts -4-
watts 

volts 
volts 
ohms 
volts 
ohms 
volts 

D-C Plate Current 123 150 ma. 
D-C Screen Current 16 15 ma. 
D-C Grid Current 4 3 approx. ma. 
Driving Power 0.2 0.16 approx. watt  
Power Output 30 45 approx. watts  

Q Preferably obtained from a separate source modulated with the plate 
supply, or obtained from the modulated plate-supply through resistor 

* gtaw inle rrgr grid resistor of value shown ( per tube) or by partial 
self-bias methods. 

PUSH-PULL R-F POWER AMPLIFIE 
rey-down conditions per 

D-C Plate Voltage 
D-C Screen Voltage ( Grid #2I 
D-C Grid Voltage ( Grid Ill 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 

D-C Screen Voltageà t 

R&OSCILLATOR-ClassCTelegraphy 
tube without uodulation Of 

CCS ICeS 

400 max. 500 max. volts 
225 max. 225 max. volts 

-175 max. -175 max. volts 
150 max. 150 max. ma. 

7 max. 7 max. ma. 
60 max. 75 max. watts 
4.5 max. 4.5 max. watts 
20 max. 25 max. watts 

400 
145 

1. 15000 
-45 

D-C Grid Voltage' 6 10000 
260 
116 
150 
17 

0.23 
44 

Peak R-F Grid-to-Grid Volt. 
D-C Plate Current 
D-C Screen Current 

500 
200 

17500 
-45 

13000 
265 
112 
150 
17 

volts 
volts 
ohms 
volts 
ohms 
ohms 
volts 
ma. 
ma. 



(continued from preceding page) 

** Preferably obtained from a separate source, or from the plate-voltage 
.,. supply with a voltage divider. 
4 In applications requiring the use of screen voltages above 135 volts, 

provision should be made for the adjustment of control-grid bias for 
each unit separately. The necessity for this adjustment at the lower 
screen voltages depends on the distortion requirements and on whether 
the plate-dissipation rating is exceeded at zero-signal plate current. 

Data on operating frequencies for the 815 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

Shielding and by-passing considerations for the 815 
are similar to those given under Type 832-A. 

ULTRA- HIGH- FREQUENCY PLATE- MODULATED 

PUSH-PULL R- F POWER AMPLIFIER 

112 - 116 Mc 

NOTE I 

NOTE2 

L2 

*0 

1.6 A. 150MA. 

C See i2 
C2 C , Cu Pale copper sheet in-

sulated from chassis by 
mica sheet 0.002' thick, 
or 0.0005-pi postage 
..eamie mica condensers 
soldered to chassis with 
sho rte st practicable 12 
leads. 

C2 C, Copper discs, 1/16" x 
solder discs to 10-32 brass 
screws 1' long. Drill and 
tap grid and plate lines 
for 10-32 screws. 

NOTES 

RCA- 815 

et 

L1 

13 

TO 
ANTENNA 
FEEDERS 

TO 
SICOOLATOR 

pieJ 

815 

PUSH-PULL R-F BEAM POWER AMPLIFIER  e 

15000 ohms, 0.5 watt 
15000 ohms, 25 watts, adjust-
able. 
8" dia, copper tubing. Length 
of tubing and capacitance of 
C depend upon driver tubes 
employed. 
8" dia, copper tubing, 12i' 
long and spaced approx. 7/8' 
between centers. 
i" dia, copper tubing, 13' 
long and spaced approx. 7/8' 
between centers. 

(1) The r- f driver stage should be able to deliver about onewatt of use-
ful r-f power, in order to insure ample grid excitation for the 815. 

(2) Adjust coupling between L, and 12 and tuning of C and C2 for recom-
mended d-c grid current Of the 815. 

(1) L, and L, should be effectively shielded from L, by ametal chassis. 
Of by a 'vertical metal baffle plate used to moult the 815. 

(4) Adjust coupling of 'hairpin' antenna coil to L3 so that the ampli-
fier is properly loaded. 

(5) A small lumped Inductance can be substituted for the amplifier grid 
lines, if desired. Such a grid coil is preferably tuned by varying 
its inductance rather than by means of a variable condenser. 

The license extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein is furnished 
without assuming any obligations. 

OCT. 1, 1943 
RCA VICTOR DIVISION 

RACAO CORPORATION OF AMERICA, HARRISON, HEW JERSEY 

DATA 2 

• 

• 
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PUSH-PULL R-F BEAM POWER AMPLIFIER 

e 

1 

4 

3 13' 

3 V 

2 ,,J± 
RU1 Pu2 

TWO SMALL 
CAPS 

TI6 BULB 

LARGE WAFER 
OCTAL 

8- PIN BASE 
WITH SLEEVE 

Ns. 7253 

92CM - 8I99R4 

BOTTOM VIEW OF SOCKET CONNECTIONS 

Pin 1- Heater 
Pin 2- Grid No.1 of 

Unit No.2 
Pin 3- Cathode, 

Internal Shield 
Pin 4- Grid No.2 
Pin 5- Heater 

Center-
Tap 

A Pin 6- Cathode, 
Internal Shield 

Pin 7- Grid No.1 of 
Unit No.1 

Pin 8- Heater 
PU1 & Pu2 - Plate Termi-

nals of Units 
No.1 & No.2, 
respectively 

PLANE OF ELECTRODES OF EACH UNIT 
IS PARALLEL TO PLANE THROUGH AXIS 

OF TUBE AND AA' 

TUBE. MOUNTING POSITION 

Any 

JUNE 20, 1946 TUBE DIVISION CE-6199R4 
RA010 CORPORATION OF »MICA, HARRISON, NEW JERSEY 



 '11111111111MIMMI 



815 
PLATE CHARACTERISTICS 
FOR EACH UNIT  

Ef = I2.6 VOLTS SERIES HEATER ARRANGEMENT 

GRID—N2 2 VOLTS=200 

0 0 0 
0 0 0 
cn (Ni _ 

PLATE(t b) MILLIAMPERES 

TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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PUSH-PULL R-F BEAM POWER AMPLIFIER e 

AVERAGE CHARACTER I STI CS 
FOR EACH UNIT 

140 

120 

100 

ao 

60 
0.1 
al 

40 

t9 

loo 
rf, 

20 

o 

140 

120 

eo 

60 

40 

20 

o 

T illi , 
TYPE 815 . 

- E f = 12.6 VOLTS: SERIES 
HEATER ARRANGEMENT_ 

GRID -N.2 VOLTS =200 

, 

+r 5 

5 
o 

lo 

O 100 200 300 400 

PLATE VOLTS 
92CM- 62021'2 

AVERAGE CHARACTERISTICS 
FOR EACH UNIT 

i 1 r I I . 1 , 
TYPE 815 
E f = 12.6 VOLTS: SERIES - 

HEATER ARRANGEMENT 
GRIO-N22 VOLTS = 125 

04.0  ..i v 

OLrs , 
`CI., 20 

15 
10. 
5 

-10 
0 100 200 300 400 

PLATE VOLTS 

92CM- 6204T2 

O 

• 

e 

• 

O 

NOV. 15, 1949 CE—E20212-6204T2 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 

Electrical: 
Filament Coated: Nin. Av. Max. 

Voltage  2.25 2.5 2.75 
Current at 2.5 volts . 2 2.2 

1111 Heatin time at rated 
voltage  10 - 

Peak Tuoe Voltage Drop 
(Approx  )   - 15 - volts 

Mechanical: 

Operat'n9 Position  Vertical, base down 
akMaxinum Overall Length   4-11/16" 
11,Seated Length  3-15/16" t 1/8" 

Maximum Diameter   1-9/16" 
Weight ( Approx.)   1 oz 
Bulb   ST12 
Cap Small (JETEC No.C1-1) 
Socket  Johnson No.122-224, or equivalent 
Base  Small-Shell Small 4-Pin (JETEC No.A4-5) 

Basing Designation for BOTTOM VIEW   4P 

Pin -Filament 
Pin 2- No Connec-

tion 
Pin 3- No Connec-

tion 

ac volts 
amp 

sec 

Pin 4- Filament, 
Cathode 
Shield 

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 form of 
heat-conserving enclosure or auxiliary heater will be 

required. 

Cooling—when the operating conditions are such that the 
maximum value of the operating condensed-mercury-tem-

perature range is exceeded, provision should be made • far 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  26 °C 

• 
-'-I nd icates a change. 
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816 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: For sueelyfreouency of 6o ces 

Operating Condensed- Mercury-

Temperature Range 

20 ° to 60 ° C 

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

Peak   500 max. ma 
Average#   125 MlY. Ma 

Fault, for duration of 0.1 

 • 

second maximum 5 max. amp 

* Averaged over any interval of 30 oeconds maximum. 

OPERATING CONSIDERATIONS 

Shields and rf filter circuits should be provided for the 

816 if it is subjected to extraneous high- frequency fields 

during operation. These fields tend to produce breakdown 

effects in mercury vapor and are detrimental to tube life 

and performance. When shields are used, special atten-

tion must be given to providing adequate ventilation and 

to maintaining normal condensed-mercury temperature. Rf 

filters are employed to prevent damage caused by rf 

currents which might otherwise be fed back into the rec-

tifier tubes. 

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

For Circuit Figures, see Front of this Section 

CIRCUIT 

MAX. 

TRANS. 

SEC. 

VOLTS 

(RUS) 
E 

APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 

Eav 

MAX. 

DC 

OUTPUT 

AMPERES 

lay 

MAX. 

DC 

OUTPUT 

KW 

TO FILTER 

Pdc 

Fig. I 

Half-Wave 

Single- Phase 
In-Phase Operation 

5300° 2400 0.125 0.3 

Fig. 2 
Full-Wave 

Single-Phase 
:n-Phase Operation 

2600° 240e 0.25 0.6 

Fig. 3 
Series 

Single-Phase 

In-Phase Operation 

5300° 4800 0.25 1.2 

Fig. 4 

Half-Wave 

Three-Phase 

In-Phase Operation 

3000° 3600 0.75 2.7 

Fig. 5 

Parallel 

Three-Phase 
Quadrature Operation 

3000P 3600 1.5 5.4 

Fig. 6 

Series 

Three-Phase 
Quadrature Operation 

3000° 7200 0.75 5.4 

Fig. 7 
Half -Wave 

Four-Phase 
çuadrature Operation 2600° 3500 

Rests- Induc- 
tive tuve 

Load Load 

0.45 0.5 

Res:s- Induc - 

tive tive 

Load Load 

1.55 1.75 

Fig. 8 

Half -Wave 

Six- Phase 
Quadrature Operation 26000 3600 

Resis- Induc- 

tive tive 
Load Load 

0.47 0.5 

Rests- Induc - 

tive tive 
Load Load 

1.7 1.8 

° For ma<inum peak inverse anode voltage of 7500 volts and condensed - 
mercury - temperature range of 200 to 60. C. 

ELECTRON TUBE DIVISION 
RA010 CO.ORATION OF »AFRICA. HARRISON, NEW JERSEY 
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816 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

SMALL CAP, 
JETEC N2 CI- 1 

ST 12 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

SMALL - SHELL 
SMALL 4- PIN 

BASE 
JET EC Ne A4-5 

MAX. 

3 154 

± /8" 

92CM - 6277R4 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 

CE-6277R4 



826 

TRANSMITTING TRIODE 

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  3   ggf 
Grid to Filament 3   iiolf 
Plate to Filament 1.1   iiea 

Mechanical: 
Mounting Position  Vertical Only, Base up or 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 Molded-Flare Septar 7-Pin 

Basing Designation for BOTTOM VIEW   7BC 

Pin 1- Plate 
Pin 2- Filament 
Pin 3 - Grid 
Pin 4 - Filament 

Center-Tap 

Pin 5 - Grid 
Pin 6- Filament 
Pin 7- Plate 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony  

Carrier conditions ge, tube for use with a gaz. modulation factor of 1.0 

Maximum Ratings, Absolute Values: NATURAL COOLING 
CCS. /CAS"  

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION 

800 max. 1000 max. volts 
-600 max. -600 max. volts 

95 max. 125 max. ma 
40 max. 40 max. ma 
60 max. 95 max. watts 
30 max. 45 max. watts 

Typical Operation with Natural Cooling: 

DC Plate Voltage   1000 • • volts 

DC Grid Voltages#   i - . . -160 • • voohmslts 
4000 • •  

Peak RF Grid Voltage   - . . 320 . • volts 
DC Plate Current   95 . . ma 
DC Grid Current ( Approx.) ° - . . 40 . . ma 
Driving Power ( Approx.) ° . . - . . 11.5 • • watts 
Power Output (Approx.) . . . - . . 70 • • watts 

See next page. 

< Indicates a change. 
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826 

TRANSMITTING TRIODE 

Maximum Ratings. Absolute Values: FORCED—AIR COOLING 
CCS. ICAS"  

DC PLATE VOLTAGE   800 max. 1000 max. volts 
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  75 max. 125 max. watts 
PLATE DISSIPATION  40 max. 60 max. watts 

Typical Operation with Forced-Air Cooling: 

DC Plate Voltage   800 

DC Grid Voltage'#   f -2 0 10800 

Peak RF Grid Voltage   198 
DC Plate Current   94 
DC Grid Current ( Approx.) °   35 
Driving Power ( Approx.) ° . .   6.3 
Power Output ( Approx.) . . .   53 

• • 1000 • • volts 
. . -100 . . volts 
• • 2800 • . ohms 
. . 210 . . volts 
. . 125 . . ma 
. • 35 . . ma 
. . 6.6 . . watts 
. . 90 • • watts 

RF POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy  

ley-down conditions ter tube without sodulationœ  

Maximum Ratings, Absolute Values: NATURAL COOLING 
CCS rcAs"  

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: 

DC Plate Voltage 

DC Grid Vo)tagee 

Peak RF Grid Voltage   - . . 
DC Plate Current   - . . 
DC Grid Current (Approx.) - . . 
Driving Power (Approx  )   - . . 
Power Output (Approx.) • • - . . 

1000 
-70 
2000 
425 
183 
130 
35 
5.8 
90 

Maximum Ratings, Absolute Values: FORCED-.AIR COOLING 
ccs° IcAs" 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION 

volts 
volts 
ohms 
ohms 

volts 
ma 
ma 

watts 
watts 

1000 max. 1250 max. volts 
-600 max. -600 max. volts 
125 max. 140 max. ma 
40 max. 40 max. ma 
125 max. 175 max. watts 
60 max. 75 max. watts 

see next page. --> Indicates a change. 
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826 

TRANSMITTING TRIODE 

4-Typical Operation with 

DC Plate Voltage   

DC Grid Voltagee   

Peak RF Grid Voltage   
DC Plate Current   
DC Grid Current ( Approx.) .   
Driving Power ( Approx.) . .   
Power Output (Approx.) . . .   

• 

Forced-Air Cooling: 

1000 
-70 
2000 
440 
183 
125 
35 
5.8 
86 

• . 
• • 
• . 
• • 
• • 
• • 
. • 
. • 
• • 

1250 
-125 
3600 
780 
245 
125 
35 
7.7 
120 

• • 
• • 
. • 
• • 
. • 
• • 
. • 
• • 
• • 

volts 
volts 
ohms 
ohms 

volts 
ma 
ma 

watts 
watts 

The filament is center-tapped and the center lead is brought out of 
the tube. With this design, it is possible to minimize the effect of 
filament-lead inductance by connecting all three filament' leads in par-
allel through rf by-pass capacitors. The center lead of this parallel 
connection should not be returned directly to the center-tap of the 
filament-transformer winding or to ground, although it may be by-passed 
to either of these points if desired. RF by-passing of the grid- and 
plate- return circuits should be made to the center lead of the fila-
ment. 

Continuous Commercial Service. 

le Intermittent Commercial and Amateur Service. 

e Obtained by grid resistor of value shown. Fixed supply not recommended 
for linear modulation. 

Grid voltages aregiven with respect to the mid-point of filament oper-
ated on ac. If dc is used, each stated value of grid voltage should he 
decreased by one-half the filament voltage and the circuit returns made 
to the negative end of the filament. 

Sulect to wide variations as explained on sheet TUBE RATINGS in Gen-
era Section. 

o 

ruclagrgugW12114:e=gtmg=s11,Vone,eggie peak of the 
A ngO re d refsr 

from supply , by grid resistor ( 2000, 2000, 3600) or by 
st ( 025, 400:780). 

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 to 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 connected 
together aswell as itstwo plate terminals connected together, 
in order to reduce the respective lead inductances. 

Indicates a Change. 

AUGUST 15, 1947 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 2 



/ eb 
826 

TRANSMITTING TRIODE 

5 " 
/16 MIN. 

.058"+.002"-.006" 
DIA. 

8 PINS 

DIA. 

MEDIUM MOLDED-
FLARE SEPTAR 
7-PIN BASE 

I 1/32'±3AE: 
(NOTE 2) 

.000"MIN. 
— 4. (NOTE 4) 

3/ »DIA MAX 8 

e 3/16» R. MAX. 

(NOTE 3) 

51° 51° 

92CM-6131R2 BOTTOM VIEW  

52° 

NOTE 1 

.12 5»±.003" 

THE REFERENCE AXIS TT  IS DEFINED AS THE AXIS OF THE 

BASE-PIN GAUGE DESCRIBED IN NOTE D. 

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 . ± 0.0005" AND 

ONE HOLE 0.1450* ± 0.0005 . ARRANGED ON A 1.0000 . ± 

0.0005' CIRCLE AT SPECIFIED ANGLES WITH TOLERANCE OF 15' 

FOR EACH ANGLE. GAUGE IS ALSO PROVIDED WITH A HOLE 

0.500 . ± 0.010 . CONCENTRIC WITH PIN CIRCLE WHOSE CENTER 

IS ON THE AXIS VT'. 

NOTE 2: A FLAT-PLATE FLANGE GAUGE WITH HOLE - 

0.000 . + 0.003' IS LOWERED OVER TUBE SEATED IN BASE-

PIN GAUGE SO THAT THE HOLE AXIS IS COINCIDENT WITH AXIS 

TT' WITHIN 0.150 ., AND SO THAT THE BOTTOM SURFACE OF THE 

(continued on next page) 

AUGUST 15, 1947 TIME DEPARTMENT 
RADIO CORPORATION Of AAWEICA, HAMMON, NEW JUMP 
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826 

TRANSMITTING TRIODE 

6 

fLANGE GAUGE IS PARALLEL TO THE TOP SURFACE OF THE BASE-

PIN GAUGE, AND UNTIL THE FLANGE GAUGE RESTS OM THE TUBE-

FLANGE SEAL AT POSITION XX'. THE PERPENDICULAR DIS-

TANCE BETWEEN THE TWO GAUGES WILL BE AS SHOWN. 

MOTE 3: MINIMUM DIAMETER OF TUBE- SEAL FLANGE WILL BE 

SUCH THAT A RING GAUGE HAVING 1.0. OF 2.125 - 0.000" 

+ 0.003 . AND THICKNESS OF 0.125 . 0.010° WILL NOT PASS 

THE FLANGE WHEN TRIED AT ANY ANGLE. 

BOTE 4: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE 

WHICH PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

AUGUST 15, 1947 TUBE DEPARTMENT 
10010 CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

CE-6131R29 
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826 

TYPICAL CHARACTERISTICS 
r, - 11-11ET-d 7-- 1 1 1 

E f =7.5 VOLTS D.C. 

300 

PLATE VOLTS 

FEB. 12,19-01 RCA RADIOTRON DIVISION 
RCA MANtliACTURING COMPANY. INC. 

92C- 6211 
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82 7- R 

TRANSMITTING TETRODE 
FORCED-AIR COOLED 

Filament Thoriated Tungsten 
Voltage 7.5 a-c or d-c volts 
Current 25 amp. 
Start i ng -The current must never exceed 50 amperes, even momentarily. 

Grid-Screen Mu-Factor 16 
Direct lnterelectrode Capacitances: 
Grid-Plate (with external shielding) 0.18 max. ppf 
Input 21 Ptlf 
Output 13 puf 

Maximum Overall Length 5-15/16" 
Maximum Diameter 4-21/32" 
Radiator Integral part of tube 
Cooling- vertical air flow of 100 cfm from plate to seal end required 

forma, plate dissipation rat ingand max, ambient temperature not more 
than a50C. Also, flow of 10 cfm from 1.-diameter nozzle should be di-
rected into header. Air flow must start before any vol tages are appl led. 

, 
MAXIMUM CCS RATINGS and TYPICAL OPERATING CONDITIONS 

CCS . Continuous Cossercial Service 

R-F POWER AMPLIFIER- Class 13 Telephony 

Carrier conditions far tube for use with a max. modulation fact. Of 1.0 

CCS 

D-C Plate Voltage 3500 max. volts 
D-C Screen Voltage (Grid 110.2) 1000 max. volts 
D-C Plate Current 400 max. ma. 
Plate Input . 1200 max. watts 
Screen Input 100 max. watts 
Plate Dissipation 800 max. watts 
Radiator Temperature 150 max. °C 
Typical Operation: 

D-C Plate Voltage 3000 3500 volts 
D-C Screen Voltage 800 800 volts 
D-C Grid Voltage(Grid No..1) * -75 -75 volts 
Peak R-F Grid Voltage 165 150 volts 
D-C Plate Current 320 340 ma. 
D-C Screen Current 10 12 ma. 
D-C Grid Current 30 25approx. ma.  
Driving Power • 50 38approx. watts  
Power Output 350 400approx. watts  

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

Carrier conditions fer tube for use with a wax. modulation fact. of 1.0 

CCS 

D-C Plate Voltage 3500 max. volts 
D-C Screen Voltage (Grid No.2) 1000 max. volts 
D-C Grid Voltage (Grid No.') -500 max. volts 
D-C Plate Current 400 max. ma. 
Plate Input 1200 max. watts 
Screen Input 100 max. watts 
Plate Dissipation 800 max. watts 
Radiator Temperature 150 max. °C 
Typical Operation: 

D-C Plate,Voltage 3000 3500 volts 
• See end of tabulation..- Indicates a change. *With a-c f ¡ lament supply. 

AUG. 15, 1944 
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827-R 

TRANSMITTING TETRODE 
(continued from preceding page) 

D-C Screen Voltage 
D-C Grid Voltage 
Peak R-F Grid Voltage 
Peak A-F Grid Voltage 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power • 
Power Output 

800 800 volts 
-300 -300 volts 
410 410 volts 
235 260 volts 
333 320 ma. 

15 13 ma. 
45 40aprrox. ma.  
82 74 approx. watts 

350 400 approx. watts 

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

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

ss_s_ 
D-C Plate Voltage 3000 max. volts 
D-C Screen Voltage (Grid No.2) 800 max. volts 
D-C Crid Voltage (Grid No.)) -500 max. volts 
D-C Plate Current 400 max. ma. 
D-C Grid Current 125 max. ma. 
Plate Input 1200 max. watts 
Screen Input 100 max. watts 
Plate Dissipation 550 max. watts 
Radiator Temperature 150 max. °C 
Typical Operation: 

D-C Plate Voltage 2500 3000 volts 
700 750 volts D-C Screen Voltage° f 13000 18000  . ohms 

D-C Grid Voltage' j -350 -325 volts 
l 2800 2600 ohms 

Peak R-F Grid Voltage 640 600 volts 
D-C Plate Current 400 400 ma. 
D-C Screen Current 140 125 ma. 
D-C Grid Current 125 125 approx. ma.  
Driving Power 72 68approx. watts  
Power Output 670 825 approx. watts  

0 obtained preferably from fixed supply modulated sjmultaneously with 
plate voltage. Series voltage-dropping resistor ( 1,000. 18000 ohms) 

, connected to modulated plate-voltage supply may also be used. 
' Obtained by grid resistor of value shown or by combination of grid 

resistor with either fixed supply or cathode resistor. 

R-F POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

Key-down conditions per tube without modulation 00 

CCS 

D-C Plate Voltage 3500 max. volts 
D-C Screen Voltage (Grid No.2) 1000 max. volts 
D-C Grid Voltage (Grid No.)) -500 max. volts 
D-C Plate Current 500 max. ma. 
D-C Grid Current 150 max. ma. 
Plate Input 1500 max. watts 
Screen Input 150 max. watts 
Plate Dissipation 800 max. watts 
Radiator Temperature 150 max. °C 
e , 0.4: See end of tabulation. 
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-*P 
827- R 

TRANSMITTING TETRODE 
(continued from preceding page) 

Typical Operation: 
D-C Plate Voltage 3000 3500 volts 
D-C Screen Voltage § f 900 700 volts 

l 12500 15100 ohms 
{- 350 -300 volts 

0-C Grid Voltage o 560 570 ohms 
2800 3000 ohms 

Peak R-F Grid Voltage 590 520 volts 
D-C Plate Current 500 428 ma. 
D-C Screen Current 165 185 ma. 
D-C Grid Current 125 100approx. ma. 
Driving Power 66 50approx. watts 
Power Output 1000 1050 approx. watts 

! At crest of audio-frequency cycle with modulation factor of 1.0. 
Obtained preferably from fixed sapplyor voltage divider. Screen volt-
age must not exceed twice the maximum screen-voltage rating under key-

, up conditions. 
Obtained from fixed supply, cathode resistor ( 560. STO) or grid re-
sistor (2800. $000). If a preceding stage is keyed, sufficient fixed 
bias must be supplied to maintain plate c.irrent at a low value under 
key-op conditions. 

Of Modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 115$ of the carrier con-
dit hint. 

Data on operating frequencies for the 827-R are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

TYPICAL CHARACTERISTICS 

500 

400 

6.1 

ai 
L300 

3 

2 200 
0 

to 

100 

1 1 1 r 1 
TYPE 827-R E f =7.5 VOLTS A.C. 

I 1 I 
---SCREEN VOLIS=750 

VOLTS=1000   SCREEN 

C 

• 
J. 

'N Gp0 
— COLTS E _ 

+200— 

..   10 

+150 

1 

+1010 
+50 

+50 

I 
0 400 800 1200 1600 

PLATE VOLTS 
920.4 — 61691 

TOP VIEW OF 
TERMINAL CONNECTIONS 

Gi 
F - Filament 
G, - Grid No.1 
Gi - Grid No.2 
P - Plate 

AUG. 15, 1944 RCA VICTOR DIVISION 
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827- R 

TRANSMITTING TETRODE 

TOP VIEW OF TUBE 

I  DIA. 

PLATE 

FILAMENT LEADS 
ARE IDENTIFIED 
BY AN " F " ON 

FILAMENT SEALS 

GRID NO 2 

GRID NR I LEADS 
ARE IDENTIFIED 

BY A . G" ON 
GRID SEALS 

NO 27 DRILL 

.144" DIA. 

II/ij MAX 

3/8" M IN. 

5 8' 

5 5/18' 

MAX. 

TUBE MOUNTING POSIT ION  

VERTICAL: Rad iat or down. 
HORIZONTAL: No. 

s . GRID 
NO I 

• 
29,3; 

MAX. 

\ 

4 21/32" 
MAX. 

FILAMENT 

EXHAUST 
TIP CAP 

5/,8" MULT I PLE 
RIBBON 
LEADS 

AIR - COOLED 
RADIATOR* 

25/8 " 

APPROX. 

92CM-6162R3 

* Either open-slot ( as shown) 
or closed-slot type is sup-
pl ied at our opt I on. 

Ind icates a change. 
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828 
e TRANSMITTING BEAM POWER AMPLIFIER 

GENERAL DATA  
Electrical: 

Filament, Thoriated Tungsten: 
Voltage  10 ± 0.5 . . ac or dc volts 
Current 3  25   amp 

Transconductance ( Approx.) 
for plate current of 45 ma. 2700   µmhos 

Direct Interelectrode Capacitances: 
Grid No.1 to Plate . . . . 0.07 max  meLf 
Input  12 mi-Lf 
Output   14   P.gf 

Mechanical: 

Mounting Position Vertical, base down; or Horizontal, 
pins 2 & 4 in vertical plane. 

Overall Length   7-7/16" ± 1/4" 
Seated Length  6-13/16" ± 1/4" 
Maximum Diameter   2-1/16" 
Bulb   T-16 
Cap  Small 
Base   Medium-Shell Small 5- Pin, Micanol 

Basing Designation for BOTTOM VIEW   5J 

Pin 1- Filament 

Pin 2- Grid No.2 

Pin 3-Grid No.1 

Pin 4- Grid No.3 

Pin 5- Filament 

Cap - Plate 

AF POWER AMPLIFIER & MODULATOR - Class ABC 

Maximum Ratings, Absolute Values: 
CCS. rcAs"  

DC PLATE VOLTAGE   1750 max. 2000 max. volts 
DC GRID-No.3 ( SUPPRESSOR) VOLT. 100 max. 100 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE . 750 max. 750 max. volts 
MAX.-SIG. DC PLATE CURRENT*. . 150 max. 150 max. ma 
MAX.-SIG. PLATE INPUT* . . . 225 max. 270 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT* . 16 max. 23 max. watts 
PLATE DISSIPATION*   70 max. 80 max. watts 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage   1750 . . 2000 . . volts 
DC Grid-No.3 Voltage   60 . . 60 . . volts 
DC Grid-No.2 Voltage 1. . . .   750 . . 750 . . volts 

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

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

Zero— signal grid—No.2 voltage must not exceed 775 volts. 

6,1e : See next page. 4— Indicates a change. 
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828 
TRANSMITTING BEAM POWER AMPLIFIER 

ccs. icas°6 
DC Grid-No.1 ( Control-

Grid) Voltage  °  - -120 -120 • . volts 
Peak AF Grid-No.1-to-

Grid-No.1 Voltage  240 240 • . volts 
Zero-Signal DC Plate Current • 50 50 . ma 
Max.-Signal DC Plate Current . 248 270 • ma 
DC Grid-No.3 Current   9 9 • . ma 
Zero-Signal DC Grid-No.2 

Current  4 2 . . ma 
Max.-Signal DC Grid-No.2 

Current  43 60 . . ma 
Effective Load Resistance 

(Plate-to-plate)  16200 18500 . . ohms 
Max.-Signal Driving Power 

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

(Approx.) . . 300" 385 watts 

, Driverstage should be capable of supplying the specified driving gwer 
at low distortion to the No.I grids of the class AB, stage. The ef— 
fective resistance per grid—No.1 circuit of the claSs Afi l stage should 
be held at a low value. 

'. Distortion only IS with 20 db of feedback to grid of driver. 

RF POWER AMPLIFIER - Class B Telephony 

Carrier conditions Per tube for use with a fax. modulation factor of 1.0 

Maximum Ratings, Absolute Values: 
CCSe ICASee 

DC PLATE VOLTAGE . . . . . . . 1250 max. 1500 max. volts 
DC GRID-No.3 ( SUPPRESSOR) VOLT. 100 max. 100 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE. 400 max. 400 max. volts 
DC PLATE CURRENT   100 max. 100 max. ma 
PLATE INPUT  105 max. 120 max. watts 
GRID-No.3 INPUT  5 max. 5 max. * watts 
GRID-No.2 INPUT  11 max. 11 max. watts 
PLATE DISSIPATION   70 max. 80 max. watts 

Typical Operation: 

DC Plate Voltage   1250 1500 volts 
DC Grid-No.3 Voltage   75 75 volts 
DC Grid-No.2 Voltage   400 400 volts 
DC Grid-No.1 ( Control - 

Grid) Voltage‘ . . . -50 -50 volts 
Peak RF Grid-No.1 Voltage. . 52 50 volts 
DC Plate Current   84 80 ma 
DC Grid-No.3 Current   4 4 ma 
DC Grid-No.2 Current   5 5 ma 
DC Grid-No.1 Cur. ( Approx.). 0.3 0.2 ma 

See next page. 

SEPT. 30, 1948 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

DATA]. 



is) 
828 

TRANSMITTING BEAM POWER AMPLIFIER 

Ç-) 

ccs' IcAs°6 
Driving Power ( Approx.) ° . . . 0.5 . . 0.4 . . watt 
Power Output ( Approx.) . . . . 36 . . 41 . . watts 

é 
obtained from a source of good regulation or from suitably bypassed cath-
ode resistor. 

GRID-MODULATED RF POWER AMPLIFIER - Class C Telephony  

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

Maximum Ratings, Absolute Values: 
CCSe ICASee 

DC PLATE VOLTAGE   1250 max. 1500 max. volts 
DC GRID-N0.3 ( SUPPRESSOR) VOLT. 100 max. 100 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE. 400 max. 400 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE. -300 max. -300 max. volts 
DC PLATE CURRENT   100 max. 100 max. ma 
PLATE INPUT  105 max. 120 max. watts 
GRID-No.3 INPUT  5 max. 5 max. watts 
GRID-No.2 INPUT  11 max. 11 max. watts 
PLATE DISSIPATION  70 max. 80 max. watts 

Typical Operation: 

DC Plate Voltage   1250 • 1500 . • volts 
DC Grid-No.3 Voltage   75 . 75 • • volts 
DC Grid-No.2 Voltage   400 • 400 • • volts 
DC Grid-No.1 Voltage*" -150 • -150 • • volts 
Peak RF Grid-No.1 Voltage. . 165 • 165 • • volts 
Peak AF Grid-No.1 Voltage.   94 • 94 • • volts 
DC Plate Current   84 . 80 • . ma 
DC Grid-No.3 Current   4 • 3.5 . . ma 
DC Grid-No.2 Current   5 . 4 • • ma 
DC Grid-No.1 Cur. ( Approx.). 1.6 • 1.3 • . ma 
RF Driving Power 

(Approx.)° °° . . . 2.5 • 2.5 watts 
Power Output ( Approx.) . . . 36 • 41 watts 

" Fixed supply or cathode- resistor bias, unbypassed for audio- frequen-
cies, is recommended. 

C' At crest of audio- frequency cycle with a modulation factor of 1.0. 
DO 

AF driving power is generally never more than 2 watts. 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions Per tube for use with a sax. sodutation factor of 1.0 

Maximum Ratings, Absolute Values: 

CCSe ICASee 

DC PLATE VOLTAGE   1000 max. 1250 max. volts 
DC GRID-No.3 ( SUPPRESSOR) VOLT. 100 max. 100 max, volts 

e,... e. See next page. 
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828 
TRANSMITTING BEAM POWER AMPLIFIER 

cc's° ruse° 
DC GRID-No.2 (SCREEN) VOLTAGE. 400 max. 400 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE. . -300 max. -300 max. volts 
DC PLATE CURRENT   135 max. 160 max. ma 
DC GRID-No.1 CURRENT   15 max. 15 max. ma 
PLATE INPUT  135 max. 200 max. watts 
GRID-No.3 INPUT  5 max. 5 max. watts 
GRID-No.2 INPUT  11 max. 11 max. watts 
PLATE DISSIPATION   47 max. 70 max. watts 

Typical Operation: 

DC Plate Voltage   1000 . . 1250 . . volts 
DC Grid-No.3 Voltage   75 . . 75 . volts 

DC Grid-No.2 Voltage '• . . r 400 . . 400 . . volts 
126000 . . 30000 

DC Grid-No.1 Voltagett . —. . . . 14o —14o volts • fla000 . . 11700 . . ohms 
Peak RF Grid-No.1 Voltage. • . 230 • • 250 . . volts 
DC Plate Current   135 . . 160 . . ma 
DC Grid-No.3 Current   13 15 ma 
DC Grid-No.2 Current   23 . • 28 . ma 
DC Grid-No.1 Current 

(Approx.) . . 10 . 12 . . ma 
Driving Power ( Approx.) • 2.1 . 2.7 . . watts 
Power Output ( Approx.) . . 100 . 150 . . watts 

AA obtained preferably from a separate source modulated with the plate 
supply. or from the modulated plate—supply through a series resistor 
of the value shown. 

tt obtained from ' d resistor of value shown or from a combination of 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Kay-doum cond;tions per tube without sodulationa 

Maximum Ratings, Absolute Values: 
cc's° IcAs°6 

DC PLATE VOLTAGE  1250 max. 1500 max. volts 
DC GRID-140.3 ( SUPPRESSOR) VOLT. 100 max. 100 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE 400 max. 400 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE . . . -300 max. -300 max. volts 
DC PLATE CURRENT  160 max. 180 max. ma 
DC GRID-No.1 CURRENT  15 max. 15 max. ma 
PLATE INPUT   200 max. 270 max. watts 
GRID-N0.3 INPUT   5 max. 5 max. watts 
GRID-No.2 INPUT   16 max. 16 max. watts 
PLATE DISSIPATION   70 max. 80 max. watts 

6 .... e.n : See next page. 
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828 • TRANSMITTING BEAM POWER AM PLIFIER 

• 

Typical Operation: 

DC Plate Voltage   
DC Grid-No.3 Voltage   

DC Grid-No.2 Voltage" .   

DC Grid-No.1 Voltage". . 

Peak RF Grid-No.1 Voltage. 
DC Plate Current   
DC Grid-No.3 Current   
DC Grid-No.2 Current   
DC Grid-No.1 Cur. ( Approx.)  
Driving Power ( Approx  )  
Power Output ( Approx.) . . • 

ms° IcAs" 

1250 • • 1500 . • volts 
75 • • 75 . . volts 

f 400 • . 400 • . volts 
124300 • • 39300 • . ohms t-95 • . -100 • • volts 
7900 . • 8300 . . ohms 
415 • . 430• •  ohms 
195 . . 205• •  volts 
160 . 180 • . ma 
22 • • 14 . . ma 
35 . . 28 . . ma 
12 • • 12 . . Ma 

2.1 . 2.2 • • watts 
150 . . 200 . . watts 

• modulat ion essentially negatt ve may be used if the posi tive peak of the 
audio— frequency envelope does not exceed 1158 of the carrier candi t ions. 

en Optai ned from a separate source, from the plate—vol tage supply = lu, a 
voltage divider, or through a seri es resistor of value shown. Seri es 
grid— No. 2 resistor should be used only when the 828 is used as a ouf fer 
amplifier and is not keyed. Grid— No. 2 voltage must not exceed 600 vol ts 
under key—up conditions. 

Obtained from fixed supply, by grid resistor ( 7900. 8300 or cathode 
resistor ( 415, 030). 

If preceding stage is keyed, parti al 1 1 xed—bias is required. • 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

Note tin. Max . 

Filament Current   1 3.10 3.40 amp 
Grid No.1-Plate Capacitance - - 0.07 µµf 
Input Capacitance  9.9 14.1 gg 
Output Capacitance 10.5 17.5 gg 
Plate Current  1,2 30 56 ma 
Grid-No.2 Current  1,2 - 7 ma 
Grid-No.1 Current  1,3 21 49 ma 
Plate Current  1,4 - 10 ma 
Power Output   1,5 180 - watts 

Note 1: DC filament volts = 10.0. 

Note 2: Wi th dc plate vol tage of 1750 vol ts; dc gr id—No. 3 vol tage of 0 vol ts; 
dc gri d— No. 2 vol tage of 300 vol ts; dc grid— No. 1 vol Cageot — 25 volts. 

Note gi with dc plate voltage of 200 volts; dc grid- 90.3 voltage of 200 
Volts; dc grid-No.2 vol toge of 200 vol ts; and dc grid—No.1 voltage 
of + 75 volts. 

Note 0: Wi th dc pl ate vol tage of 1750 vol ts; dc g rid— No. 3 vol tage of — 180 
volts; dc grid—No. 2 voltage of 300 volts; and dc grid— No. 1 voltage 
of — 25 vol ts. 

Note 5: Wi th dc plate voltage of 1750 volts; oc grid— No. 3 voltage of 100 
vol ts; dc gri d— No. 2 v01 tage of 300 vol ts; pl ate current of 150 ma; 
grid— No. 1 current of 10 — 15 ma.; grid— No. 1 rosi star of 10000 u 10g 
ohms and frequency of 15 Mc. 

•",e ; See next page. 
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828 
TRANSMITTING BEAM POWER AMPLIFIER 

e Continuous Comercial Service. 

" Intermittent Comercial a Amateur Service. 

e For ac filament supply. 

Data on operating frequencies for the 828 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

2 I/16' MAX. 

SMALL 
CAP 

1-16 BULB 

MEDIUM-SHELL 
SMALL 

5- PIN BASE 

6 13/1; 

± 

92CM -4547R3 

SEPT. 30, 1948 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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AVERAGE PLATE CHARACTERISTICS 

Ef = 10 VOLTS D.C. 
SCREEN VOLTS = 400 
SUPPRESSOR VOLTS = 75 
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AVERAGE PLATE CHARACTERISTICS 

E f = 10 VOLTS D.C. SCREEN VOLTS = 750 

SUPPRESSOR VOLTS = 60 
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AVERAGE PLATE CHARACTERISTICS 

SUPPRESSOR VOLTS (EC3) = 75 

UNLESS OTHERWISE SPECIFIED 
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829—B 
PUSH-PULL RF BEAM POWER AMPLIFIER 

The 829-B supersedes the Type 829 
Unless otherwise specified, values are for both units 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathodes: 
Heater Arrangement Sertes Parallel 

Voltage  12.6 ± 10% 6.3 ± / o% ac or dc volts 
Current  1.125 2.25  amp 

Transconductance, ( Approx.) 
for plate current of 60 ma.   8500 . mmhos 

Grid-Screen Mu-Factor  9 
Direct Interelectrode Capacitances ( Each Unit): 
Grid-No.1 to Plate°  0.12 max. puf 
Input  14.5 mmf 
Output   7.0 Mmf 

Grid-No.2-to-Cathode Capacitance 
including internal grid-No.2 
bypass capacitor, ( Approx  )   65 . .O  µµf 

With external shield up to flange seal. 

Mechanical: 

Mounting Position  Vertical, base up or down: 
Horizontal, plane of each plate vertical 

4-1/8" ± 3/16" 
3-11/16" ± 3/16" 

See Outline Drawing 
T-16 

See Outline Drawing 
Medium Molded-Flare Septar 7-Pin 

for BOTTOM VIEW   7BP 

Pin 6- Grid No.1 of 
Unit No.1 

Pin 7- Heater 

Overall Length   
Seated Length  
Maximum Diameter   
Bulb   
Bulb Terminals   
Base   

Basing Designation 

Pin 1- Heater 
Pin 2- Grid No.1 of 

Unit No.2 
Pin 3-Grid No.2 
Pin 4- Cathode, 

Grid No.3 
Pin 5- Heater 

Center-Tap 

Pul - 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'. 

PLATE-MODULATED PUSH-PULL RF POWER AMP. - Class C Telephony  

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

NATURAL COOLING 

Maximum Ratings, Absolute Values: 
ccse IcAs" 

DC PLATE VOLTAGE . . ..... 600 max. 600 max. volts 
DC GRID-No.2 ( SCREEN) VOLT. . 225 max. 225 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE . . -175 max. -175 max. volts 

See next page. 

MAR. 15, 1948 TUBE DEPARTMENT 

RADIO CORPORATION Of AMERICA, HARRISON. NEW JERSEY 
DATA]. 



8 2 9-B 

PUSH-PULL RF BEAM POWER AMPLIFIER 

-b> 

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 cathode  

BULB TEMPERATURE   

CCS*  

212 max. 
15 max. 

67.5 max. 
7 max. 

21 max. 

100 max. 

100 max. 
175 max. 

Typical Operation with Natural Cooling: 

DC Plate Voltage   

DC Grid-No.2 Voltage# . .   

DC Grid-No.1 Voltage*" .   

Peak RF Grid-No.1 to 
Grid No.1 Voltage . 160 

DC Plate Current   112 
DC Grid-No.2 Current . . .   26 
DC Grid-No.1 Current ( Approx.) 8 
Driving Power ( Approx.) . . 0.6 
Power Output ( Approx.) . . 50 

FORCED—AIR COOLING 

Maximum Ratings, Absolute Values: 
CCSe ICASee 

IcAs» 
212 max. ma 
15 max. ma 
90 max. watts 
7 max. watts 

28 max. watts 

100 max. volts 

100 max. volts 
190 max. °C 

600 
200 

15500 
-70 
8700 

DC PLATE VOLTAGE   600 max. 
DC GRID-No.2 VOLTAGE   225 max. 
DC GRID-No.1 VOLTAGE   -175 max. 
DC PLATE CURRENT   212 max. 
DC GRID-No.1 CURRENT   15 max. 
PLATE INPUT  90 max. 
GRID-No.2 INPUT  7 max. 
PLATE DISSIPATION  28 max. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect 
to cathode. 100 max. 

Heater positive with respect 
to cathode. 100 max. 

BULB TEMPERATURE   175 max. 

Typical Operation with Forced-Air Cooling: 

DC Plate Voltage   425 600 
DC Grid-No.2 Voltage # . .  J 200 200 

6400 13300 

*.**.#.*,",*: See next page. 

-› Indicates a change. 

425 600 volts 
200 200 volts 

6400 13300 ohms 
-60 -70 volts 
5500 5800 ohms 

154 172 volts 
212 150 ma 
35 30 ma 
11 12 ma 

0.8 0.9 watt 
63 70 watts 

600 max. volts 
250 max. volts 

-175 max. volts 
240 max. ma 
20 max. ma 

120 max. watts 
8 max.* watts 
40 max. watts 

100 max. volts 

100 max. volts 
175 max. oc 

600 volts 
200 volts 

13300 ohms 

MAR. 15, 1948 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

DATAI 
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829-B <9 
PUSH-PULL RF BEAM POWER AMPLIFIER 

ccs• 
DC Grid-No.1 Voltage". . . J -60 -70 

1 5500 5800 
Peak RF Grid-No.1 to 

Grid-No.1 Voltage .   154 172 
DC Plate Current   212 150 
DC Grid-No.2 Current . . .   35 30 
DC Grid-No.1 Current ( Approx ) 11 12 
Driving Power ( Approx.). 0.8 0.9 
Power Output ( Approx.) . . . 63 70 

IcAse° 
-80 volts 

5300 ohms 

210 volts 
200 ma 
30 ma 
15 ma 

1.4 watts 
85 watts 

* In ICAS applications at frequencies less than 20 Mc where duty- factor 
does not exceed 0.2, maximum "on" period does hot exceed 30 seconds. 
and average modulation factor does not exceed 0.25, maximum grid-No.2 
input on 12 watts is permitted. 

• Obtained from a separate source, modulated with the plate supply, or 
fromthemodulated plate supply through a series resistor of the value 
shown. 

• Obtained from a grid resistor of value shown ( per tube) or by partial 
self-bias methods. 

PUSH-PULL RF POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

rey-down conditions ber tube without soduiatioe 

NATURAL COOLI NG 

Maximum Ratings, Absolute Values: 
ccs• 'cm" 

DC PLATE VOLTAGE . . . . . . . 750 max. 
DC GRID-No.2 ( SCREEN) VOLTAGE. 225 max. 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE . -175 max. 
DC PLATE CURRENT   240 max. 
DC GRID-No.1 CURRENT   15 max. 
PLATE INPUT  90 max. 
GRID-No.2 INPUT  7 max. 
PLATE DISSIPATION. . . . 
PEAK HEATER-CATHODE VOLTAGE: 30 max. 
Heater negative with respect 

to cathode. 100 max. 
Heater positive with respect 

to cathode. 100 max. 
BULB TEMPERATURE   175 max. 

Typical Operation with Natural Cooling: 

DC Plate Voltage   750 

DC Grid-No.2 Voltage** . .   200 
16200 

DC Grid-No.1 Voltage" . . 6e 

310 
Peak RF Grid-No.1 to 

Grid-No.1 Voltage . 120 

See next page. 

MAR. 15, 1948 TUBE DEPARTMENT 

750 max. volts 
225 max. volts 

-175 max. volts 
240 max. ma 
15 max. ma 

120 max. watts 
7 max. watts 

40 max. watts 

100 max. volts 

100 max. volts 
190 max. °C 

500 750 volts 
200 200 volts 

9300 18300 ohms 
-45 -55 volts 

3750 4600 ohms 
160 270 ohms 

124 140 volts 

4- Indicates a change. 

DATA 2 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



8 2 9-B 

PUSH-PULL RF BEAM POWER AMPLIFIER 

•e• 

ccs• 
DC Plate Current   120 
DC Grid-No.2 Current   34 
DC Grid-No.1 Current (Approx.)  8 
Driving Power ( Approx  )   0.45 
Power Output ( Approx.) . . . • 65 

FORCED-AIR COOLING 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   
DC GRID-No.2 VOLTAGE   
DC GRID-No.1 VOLTAGE   
DC PLATE CURRENT   
DC GRID- 4o.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 cathode. 
BULB TEMPERATURE   175 max. 

CCS° 

750 max. 
225 max. 

-175 max. 
240 max. 
15 max. 

120 max. 
7 max. 

40 max. 

100 max. 

100 max. 

Typical Operation with Forced-Air Cooling: 

DC Plate Voltage   500 750 

DC Grid-No.2 Voltage** . .  J 200 200 
9300 18300 

DC Grid-No.1 Voltage" . . . -45 -55 3750 4600 
160 270 

Peak RF Grid -No.1 to 
Grid -No.1 Voltage .   124 140 

DC Plate Current   240 160 
DC Grid-No.2 Current . . .   32 30 
DC Grid-No.1 Current ( Approx.) 12 12 
Driving Power ( Approx.). . . 0.7 0.8 
Power Output ( Approx.) . . . 83 87 

• Continuous Commercial Service. 

se Intermittent Commercial and Amateur Service. 

• The grid-circuit resistance should never exceed 15000 ohms ( total) per 
tube; or 30000 ohms per unit. Any additional bias required must be 
supplied by a cathode resistor or a fixed supply. 

pa Modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115% of the carrier con-
ditions. 

•• Obtained from a separate source, or from the plate-voltage supply with 
a voltage divider, or through a series resistor of value shown. The 

• grid-No.2 voltage must not exceed 600 volts under key- up conditions. 

• Obtained from a fixed supply, or a grid resistor ( 3750,4600,3100) or 
cathode resistor ( 160,270,200) or by combination methods 

-› Indicates a change. 

ICAS 

240 160 ma 
32 30 ma 
12 12 ma 

0.7 0.8 watt 
83 87 watts 

'cite" 
750 max. volts 
250 max. volts 

-175 max. volts 
240 max. ma 
20 max. ma 

150 max. watts 
8 max. watts 

45 max. watts 

100 max. volts 

100 max. volts 
175 max. °C 

750 volts 
200 volts 

16200 ohms 
-50 volts 
3100 ohms 
200 ohms 

150 volts 
200 ma 
34 ma 
16 ma 

1.1 watts 
110 watts 

MAR. 15, 1948 TUBE DEPARTMENT 
EA010 CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

DATA 2 



82 9-8 

c),9 

PUSH-PULL RF BEAM POWER AMPLIFIER 

SHIELDING and BYPASSING  

Shielding of the 829-B in an rf amplifier is re-

quired for stable operation. A convenient method 

of shielding is to mount the tube with one end 

through a hole in a metal plate so that the edge 

of the hole is close to the internal shield of 

the tube. Due to the importance, at the very-

high frequencies, of obtaining the shortest leads 

possible, rf bypassing must be accomplished close 

to the tube terminals. Ribbon leads acting as 

plates of the bypass capacitors are effective. 

All circuit returns should be made to the common 

cathode connection. RF chokes may be advisable 

in the voltage- supply leads. 

Data on operating frequencies forthe829-8 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

MAR. 15, 1948 TUBE DEPARTMENT 
RADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEY 

DATA 3 



829-B 
PUSH-PULL RF BEAM POWER AMPLIFIER 

VHF PLATE-MODULATED 
PUSH-PULL R- F POWER AMPLIFIER 

(OPERATING FREQUENCY APPROX. 200 MC) 

+8 

HEATER SUPPLY 
2.6 V. 

-B +440 V. 
(WITH CATHODE 

BIAS) 

C1 = 1.2 to 10 gar per sect ion 

C2 = 25 af, 200 Volts 

C3 C, C5 C6 = 500 paf, Mica 

C7 C8 = 3 to 35 mu.? 

R1 R2 = 7500 to 15000 Ohms, 1 Watt 

63 = 60 Ohms, 10 Watts 

128 = 6400 Ohms, 15 watts 

T1 = Modulation Transformer 

TO 
ANTENNA 
FEEDERS 

TO 
MODULATOR 

L1 L, = Dimens ions dependent on 
type of driver tube; 
Approx. same as L5 L6 

L„ = 1/4" Dia. copper tubing, 
approx. 10" long and 
spaced approx. 7/8" be-
tween centers. 

L6 = 3/8" Dia, copper tubing, 
approx. 7" long and 
spaced approx. 7/8' be-
tween centers. 

Note I: Ad just coupl ing of L1 L2 and 1_,L.4 for opt i mum gr id exc itat ion. 

Note 2: Grid resistors should be adjusted on 1.8 18 at voltage node. 

Devices and arrangements shown or described herein may 
use patents of RCA or others, Information contained 
herein is furnished without responsibil ity by RCA for 
its use and without prejudice to RCA's patent rights. 

MAR. 15, 1948 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-6520R1 



829-B 

c).9. 

PUSH-PULL R-F BEAM POWER AMPLIFIER 

e 
I 

.056"+ .002° - .006° 
DIA. 

3 11/18,' 

5,18° M IN. 

.058°1..002°- .006° 
D I A. • 

6 PINS 

52° 

51° 

92CM- 639784 

SEE 

NOTE 4 r 112'.* 

PU2 

MEDIUM MOLDED-
FLARE SEPTAR 
7- PIN BASE 

X' 

I/3;i 3A; 
(NOTE 2) 

.000°M1N. 
(NOTE 5) 

% °DIA. MAX. 

I R. MAX. 

(NOTE 3) 

51° 

BOTTOM VIEW  

52° 

NOTE 1 

.12 5”t .003° 
DIA. 

THE REFERENCE AXIS TV' IS DEFINED AS THE AXIS OF THE 

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 0.375" A FLAT- PLATE 

BASE- PIN GAUGE HAVING SIX HOLES 0.0800' t 0.0005' AND 

DNE HOLE 0.1450' t 0.0005' ARRANGED ON A 1.0000" t 

5.0005" CIRCLE AT SPECIFIED ANGLES W I TH TOLERANCE OF t 5' 

(111 EACH ANGLE. GAUGE IS ALSO PROVIDED WITH A HOLE 

0.500" t 0.010" CONCENTRIC WITH PIN CIRCLE WHOSE CENTER 

IS ON THE AXIS VV'. 

NOTE 2: A FLAT- PLATE FLANGE GAUGE WITH HOLE 2.063' - 

u.000' • 0.03" IS LOWENEU OVER TOUE' SEATED IN BASE-

PIN GAUGE SO THAT THE HOLE AXIS IS COINCIDENT WITH AXIS 

UT' WITHIN 0.150", AND SO THAT THE BOTTOM SURFACE OF THE 

(continued on next once) 

DEC. 23, 1946 TUBE DEPARTMENT 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

CE-6397R4A 



(bri' 829 -B 

PUSH-PULL R-F BEAM POWER AMPLIFIER 

FLANGE GAUGE IS PARALLEL TO THE TOP SURFACE OF THE BASE-

PIN GAUGE, AND UNTIL THEFLANGE GAUGE RESTS ON THE TOUE-

FLANGE SEAL AT POSITION XX'. THE PERPENDICULAR DIS-

TANCE BETWEEN THE TWO GAUGES WILL BE AS SHOWN. 

NOTE 3: MINIMUM DIAMETER OF TUBE-SEAL FLANGE WILL BE 

SUCH THAT A RING GAUGE HAVING 1.5. OF 2.125 - 0.000' 

A 0.003" AND THICKNESS OF O.125 ± 0.010' WILL NOT PASS 

THE FLANGE WHEN TRIED AT ANY ANGLE. 

NOTE 4: THE PLATE LEADS WILL ENTER A FLAT- PLATE PLATE-

LEAD GAUGE HAVING MINIMUM THICKNESS OF 0.375" AND HAVING 

TWO HOLES 0.1200' I 0.0005' WHOSE CENTERS ARE LOCATED AT 

A DISTANCE OF 0.42A" A 0.001" FROM THE AXIS TV" AND WHOSE 

AXES ARE PARALLEL TO AY'. THE PLANE THROUGH THESE AXES 

WILL BE 90' I 5' FROM THE PLANE THROUGH TV" AND PIN No.A. 

NOTE 6: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE 

WHICH PASSES THROUGH THE ENDS OFTHETHREE LONGEST PINS. 

DEC. 20, 1946 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-6397R48 
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830 — E3 
R.I? POWER AMPLIFIER, OSCILLATOR, 

CLASS II MODULATOR  
Filament Thoriated Tungsten 
Voltage 10 a-c or d-c volts 
Current 2 amp. 

Amplification Factor 25 

Direct Interelectrode Capacitances (approx.): 
Grid to Plate 11 Me 
Grid to Filament 5 ef 
Plate to Filament 1.8 PO 

Maximum Overall Length 6-11/16" 
Maximum Diameter 2-1/16" 
Cap Small Metal 
Base Medium 4-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER & MODULATOR - Class El  

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 ,sox. owdulationfact. Of 1.0 

D-C Plate Voltage 1000 max. volts 
D-C Plate Current 100 max. ma. 
Plate Input 90 max. watts 
Plate Dissipation 60 max. watts 
Typical Operation: 

Filament Voltage 10 10 a-c volts 
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. 
Driving Power ** ° 9 6 approx.watts 
Power Output 23 26 approx.watts 

5, **, ° See next page. 
(continued on next ce) 

MAR. 20, 1936 TENTATIVE DATA 
RCA RADIOTRON DIVISION 
RCA mANI.liACilAING COMPANY. INC. 
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830- B 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS It MODULATOR  e 
(continued from preceding page) 

PLATE-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 800 max. volts 
D-C Grid Voltage -300 max. volts 
D-C Plate Current 100 max. ma. 
D-C Grid Current 30 max. ma. 
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 
Peak R-F Grid Voltage 255 265 volts 
D-C Plate Current 95 95 ma. 
D-C Grid Current** 30 20 approx.ma. 
Driving Power ** 7 5 approx.watts 
Power Oitput 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 Plate Current 150 max. ma. 
D-C Grid Current 30 max. ma. 
Plate Input 150 max. watts 
Plate Dissipation 60 max. watts 
Typical Operation: 

Filament Voltage 10 10 10 a-c volts 
D-C Plate Voltage 600 800 1000 volts 
D-C Grid Voltage -96 -106 -110 volts 
Peak R-F Grid Voltage 236 245 250 volts 
D-C Plate Current 140 140 140 ma. 
D-C Grid Current ** 30 30 30 approx.ma. 
Driving Power ** 7 7 7 approx.watts 
Power Output 45 70 90 approx.watts 

* Averaged over any audio-frequency cycle. 

** Subject to wide variations as explained on sheetTRAXS. TUBE RATINGS. 

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

I; Modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed115$of the carrier con-
ditions. 

For aceration of the 8304 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

(continued on next page) 

MAR. 20, 1975 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. WC 

TENTATIVE DATA 



830—B 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS  B MODULATOR  
(continued from preceding page) 

.346--C.::9. [MA.-

116 BULB 

• 

MEDIUM 2- PIN 
BAYONET BASE 

.12±PINS DIA. 

ere 

re, MAX. 

5 5;8 MAX. 

TUBE SYMBOL J. TOP VIEW 
OF 

SOCKET CONNECTIONS 

PLATE 

AX. .5.0o 

.156?±P:ooNs3" Ol a. 

.466 

GRID 

FILAMENT 

BOTTOM VIEW or BASE  
92E -454 1 

AVERAGE CHARACTERISTICS 

0.4 

2 

3 0.2 

0.1 

.50 

25 

TYPE 830-13 
Er = 10 VOLTS D.C. — 

GRID VOLTS4 EC 

0 100 I 300 400 500 
PLATE VOLTS 92E-4343 

NO CON -

NECTION 

MAR. 20, 1936 TENTAT IVE DATA 2 
RCA RADIOTRON DIVISION 
RCA mANURACTLOUNGC01411ANT.PC. 





832-A 

PUSH-PULL RF BEAM POWER AMPLIFIER 
41,  UNLESS OTHERWISE SPECIFIED, VALUES ARE ON A PER—TUBE BASIS 

GENERAL DATA 

• 

• 

• 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater Arrangement Series Parallel 

Voltage  12.6 ± lo% 6.3 ± 
Current  0.8 1.6 

Transconductance ( Approx., each unit) 
For grid—No.2 volts = 135 and plate ma. = 30. . 

Mu-Factor, Grid No.2 to Grid No.1 
(Approx., each unit) 

For grid—No.2 volts = 250 and plate ma. = 30. . 

Direct Interelectrode Capacitances ( Each Un 
Grid-No.1 to Plate°  
Input  
Output   

Grid -No.2-to-Cathode Capacitance 
including internal grid-No.2 
bypass capacitor ( Approx.)   

° With external shield in plane of seal flange. 

Mechanical: 

so% acordc volts 
. . . . amp 

. 3500 mmhos 

it)? .5 
0.07 max. mmf 
8.0 muf 
3.8 /10-

65 . . • guf 

Mounting Position  Any 
Overall Length   3-3/16" ± 1/8" 
Seated Length  2-3/4" ± 1/8" 
Maximum Diameter   See Outline Drawing 
Bulb Terminals   See Outline Drawing 
Base . . . . Medium Molded-Flare Septar 7-Pin ( JETEC No.E7-2) 

Basing Designation for BOTTOM VIEW   

Pin 1- Heater PoAu, Pi 
Pin 2- Grid No.1 of 

Unit No.2 
Pin 3- Grid No.2 
Pin 4- Cathode, 

Grid No.3 
Pin 5- Heater 

Center-Tap 

7BP 

n 6- Grid No.1 of 
Unit No.1 

Pin 7- Heater 

Pui - Plate of 
Unit No.1 

1'112- Plate of 
Unit No.2 

PLANE OF ELECTRODES or EACH UNIT 
iS PARALLEL TO PLANE THROUGH AXIS 

OF TUBE AND AA' 

Bulb Temperature ( At hottest point)   200 max. °C 

PLATE-MODULATED PUSH-PULL RF POWER AMP. - Class C Telephony 

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

Maximum Ratings, Absolute Values: 

CCS. 
DC PLATE VOLTAGE   600 max. 
DC GRID-No.2 ( SCREEN) VOLTAGE.   250 max. 

eole: Nee next page. 

/CAS" 
600 max. volts 
250 max. volts 

-in— Indicates a change. 
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832—A 

PUSH-PULL RF BEAM POWER AMPLIFIER 

cce ICAS" 

DC GRID-No.1 ( CONTROL-
GRID) VOLTAGE. . -175 max. -175 max. volts 

DC PLATE CURRENT  75 max. 95 max. ma 
DC GRID-No.1 CURRENT  6 max. 6 max. ma 
PLATE INPUT   22 max. 36 max. watts 
GRID-No.2 INPUT   3.4 max. 5 max. watts 
PLATE DISSIPATION   10 max. 15 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 

Typical Operation 

DC Plate Voltage  425 600 600 volts 
"DC Grid-No.2 Voltage# . .   200 200 200 volts 

From series resistor.of   14000 25000 20000 ohms 
DC Grid-No.1 Voltage' .   -60 -65 -70 volts 

From grid resistor of .   25000 25000 23000 ohms 
Peak RF Grid-No.1-to-

Grid-No.1 Voltage   140 150 160 volts 
DC Plate Current  52 36 60 ma 
DC Grid-No.2 Current. . .   16 16 20 ma 
DC Grid-No.1 Cur. ( Approx.) 2.4 2.6 3.0 ma 
Driving Power ( Approx.) . 0.15 0.18 0.21 watt 
Power Output ( Approx.). • • 16 17 26 watts 

PUSH-PULL RF POWER AMPLIFIER & OSCILLATOR-Class C Telegraphy 

ley-doun conditions per tube without sodulationm  

Maximum Ratings, Absolute Values: 
CCS. /CAS" 

DC PLATE VOLTAGE. . . . . . . 750 max. 750 max. volts 
DC GRID-No.? ( SCREEN) VOLTAGE 250 max. 250 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE. . -175 max. -175 max. volts 
DC PLATE CURRENT  90 max. 115 max. ma 
DC GRID-No.1 CURRENT  6 max. 6 max. ma 
PLATE INPUT   36 max. 50 max. watts 
GRID-No.2 INPUT   5 max. 5 max. watts 
PLATE DISSIPATION   15 max. 20 max. watts 

# Obtained from a separate source modulated with the plate supply, or 
from the modulated plate supply through a series resistor of the value 
shown 

eà Obtained from a grid resistor of value shown ( per tube) or by partial 
self—bias methods. 

00 Modulation essentially negative may be used if the positive peak of 
the audio— frequency envelope does not exceed 115% of the carrier con— 
ditions. 

eolo,eik See next page. —*Indicates a change. 
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832-A 

PUSH-PULL RF BEAM POWER AMPLIFIER 

ccs° IcAs" 
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 

Typical Operation: 

DC Plate Voltage   500 750 750 volts 
DC Grid-No.2 Voltage** . .   200 200 200 volts 

From series resistor of. • 21000 37000 25000 ohms 
DC Grid-No.1 Voltage. . . . -65 -65 -50 volts 

From grid resistor of. . • 25000 23000 12500 ohms 
From cathode resistor of • 730 1000 550 ohms 

Peak RF Grid-No.1-to-
Grid-No.1 Voltage . • 150 150 130 volts 

DC Plate Current   72 48 65 ma 
DC Grid-No.2 Current . . .   14 15 22 ma 
DC Grid-No.1 Current ( Approx.) 2.6 2.8 4.0 ma 
Driving Power ( Approx.). . . 0.18 0.19 0.24 watt 
Power Output ( Approx.) . . . 26 26 35 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 
Heater Current ( Each section). 1 0.76 0.84 amp 
Grid No.1--Plate Capaci-

tance ( Each unit)  2 - 0.07 µµf 
Input ( Each unit)  - 6.6 9.4 mod 
Output ( Each unit)   - 2.8 4.8 Agf 
Plate Current ( Each unit). .   3 18 42 ma 
Grid-No.2 Current ( Each unit)  3 0.1 5.5 ma 
Positive Grid-No.1 
Current ( Each unit)  4 8 52 ma 

Useful Power Output ( Per tube) 5 14 - watts 

Note 1: With 6.3 volts on heater section under test. 

Note 2: With external shield in plane of seal flange. 

Note 3: with 6.3 volts on heater sections in parallel, dc plate voltage 
of 250 volts on unit under test, dc grid-No.2 voltage of 135 
volts, dc grid-No.1 voltage of - 10 volts on unit under test, 
and de grid-No.1 voltage of - 100 volts on unit not under test. 

Note 4: With 6.3 volts on heater sections in parallel. dc plate voltage 
of 90 voltson unit under test, dc grid-No.2 voltage of 90 volts, 
dc grid-No.1 voltage of + 20 volts on unit under test, and dc 
grid-No.1 voltage of -100 volts on unit not under test. 

Note 5: In a push-pull self-excited oscillator circuit with 11 volts on 
heater sections in series, dc plate voltage of 400 volts on each 
unit, max. dc grid-No.2 voltage of 250 volts, total dc plate cur-
rent of 90 ma., total dc grid-No.1 current of 2 to 6 ma., grid-
No.1 resistor of 8000 to 18000 ohms, and frequency of 200 
megacycles per second. 

•,sie,e1,**: See next page. ndi cotes a change. 
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q, 832-A 

PUSH-PULL RF BEAM POWER AMPLIFIER 

• Continuous Commercial Service. 

•• Intermittent Commercial and Amateur Service. 

e The grid—circuit resistance should never exceed 25000 ohms (total)per 
tube; or 50000 ohms per unit. Any additional bias required must be 
supplied by a cathode resistor or a fixed supply. 

*k Obtained from a separate source, or from the plate—voltage supply with 
a voltage divider, or through a series resistor of value shown. The 
grid—No.2 voltage must not exceed 600 volts under key—up conditions. 

Data on operating frequencies for the 832—A are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

OPERATING NOTES 

Shielding of the 832—A in an rf amplifier is required for 

stable operation. A convenient method of shielding is to 

mount the tube with one end through a hole in a metal 

platesothat the edge of the hole is close to the internal 

shield of the tube. Due to the importance, at the ultra— 

high frequencies, ofobtainingtheshortest leads possible, 

rf bypassing must.be accomplished close to the tube 
terminals. Ribbon leads acting as plates of the bypassing 

capacitors are effective. All circuit returns should be 
made to the common cathode connection. Rf chokes may be 

advisable in the voltage—supply leads. 
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PUSH-PULL RF BEAM POWER AMPLIFIER 

.4.002" 
.058 -.006" 

DIA. 

3 316 

± /8 " 

.058'4 .002 "- .006" 
DIA. 

6 PINS 

SEE NOTE 4 

SEE NOTE 2 

MEDIUM MOLDED-
FLARE SEPTAR 
7- PIN BASE 

G 
'32 ,'  ',  16 

(NOTE 6) 

.000"M IN. 
(NOTE 7) 

3/8"DIA. MAX. 

BOTTOM VIEW  

THE REFERENCE AXIS YY , IS DEFINED AS THE AXIS 

OF THE BASE-PIN GAUGE DESCRIBED IN NOTE 1 

92CM-6374R3 

NOTE I: ANGULAR VARIATIONS BETWEEN PINS AND VARIATION 

IN PIN-CIRCLE DIAMETER ARE HELD TO TOLERANCES SUCH THAI 

PINS WILL ENTER TOA DI STANCE OF 0.375" A FLAT-PLATE BASE-

PIN GAUGE HAVING SIX HOLES 0.0800" ± 0.0005" AND ONE HOLI. 

1450" ± 0.0005" ARRANGED ON A 1.0000" ± 0.0005" CIRCLE 

AT SPECIFIED ANGLES WITH TOLERANCE OF ± 5, FOR EACH ANGLE. 

GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" ± 0.010" CONCENTRIC 

PITH PIN CIRCLE WHOSE CENTER IS ON THE AXIS YY . 
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832-A 

PUSH-PULL RF BEAM POWER AMPLIFIER 

NOTE 2: THE PLATE LEADS WILL ENTERA FLAT-PLATE PLATE-LEAD 

GAUGE HAVING MINIMUM THICKNESS OF 0.373" AND HAVING TWO 
HOLES 0.2000" t 0.0005" WHOSE CENTERS ARE LOCATED AT A 

D!STANCE OF 0.424" ± 0.001" FROM THE AXIS YY , AND WHOSE 

AXES ARE PARALLEL TO YY. THE PLANE THROUGH THESE AXES 

WILL BE 900 t 51 FROM THE PLANE THROUGH n't AND PIN No.4. 

NOTE 3: WHEN THE TUBE IS SEATED IN THE BASE-PIN GAUGE AND 

CONSTRAINED BY THE PLATE-LEAD GAUGE OF NOTE 2, THE MAXIMUM 

RAD I US ' Al' 1 S DETERAA I NED BY LOWERING OVER THE TUBE A CYLINDER 

GAUGE HAVING A RADIUS OF 1.156" + 0.000" - 0.003" WHOSE 

AXIS IS COINCIDENT WITH THE IN' AXIS. 

NOTE 4: THE PLATE LEADS WILL ENTER A FLAT-PLATE PLATE-

LEAD GAUGE HAVING MINIMUM THICKNESS OF 0.375" AND HAVING 

TWO HOLES 0.2000" t 0.0005" WHOSE CENTERS ARE SPACED 0.848" 

t 0.001" FROM EACH OTHER. 

NOTE 5: MINIMUM DI AMETER OF TUBE-SEAL FLANGE WILL BE SUCH 

THAT A RING GAUGE HAVING 1.0. OF 2.125" - 0.000" + 0.003" 

AND THICKNESS OF 0.125" t 0.010" WILL NOT PASS THE FLANGE 

WHEN TRIED AT ANY ANGLE. 

NOTE 6: A FLAT-PLATE FLANGE GAUGE WITH HOLE 2.063" - 0.000" 

+ 0.003" IS LOWERED OVER TUBE SEATED IN BASE-PIN GAUGE SO 

THAT THE HOLE AXIS IS COINCIDENT WITH AXIS YY , WITHIN 0.150", 

AND SO THAT THE BOTTOM SURFACE OF THE FLANGE GAUGE IS 

PARALLEL TO THE TOP SURFACE OF THE BASE-PIN GAUGE, AND UNTIL 

THE FLANGE GAUGE RESTS ON THE TUBE-FLANGE SEAL AT POSIT ION 

XX'. THE PERPENDICULAR DISTANCE BETWEEN THE TWO GAUGES 

WILL BE AS SHOWN. 

NOTE 7: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE WHICH 

PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 
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832 —A 

PUSH-PULL RF BEAM POWER AMPLIFIER 

TYPICAL CHARACTERISTICS 
FOR EACH UNIT 

25 

(9 5 

o 

I 1 I I I I 1 1 1 
_TYPE 832-A 

Ef = 12.6 VOLTS 
-- GR1D-N2 2 VOLTS =250 

SERIES HEATER ARRANGEMENT 

O 
13 
"e) 

VOLTS Ec i=+15 

+10 
" 

0 
\ 

+i5 
1 

O 100 200 300 
PLATE VOLTS 

92CM-4910TI 

400 
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832 -A 

AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 

Ef = 12.6 VOLTS GRID-N2 2 VOLTS = 250 

SERIES HEATER ARRANGEMENT 
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833-A 
POWER TRIODE 

Useful with full Input up to 30 Mc with natural cooltné (20 Nc 
with forced-air cooltnÉ), and with reduced input up to 75 Mc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage   10 ± 5%  ac or dc volts 
Current at 10 volts . . . 10   

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

Direct lnterelectrode Capacitances: 
Grid to plate   

amp 

6.3 pgf 
Grid to filament  12.3 puf 
Plate to filament   8.5 muf 

Mechanical: 

Terminal Connections: 

F- Filament 

G- Grid 

P- Plate 

unting Position . Vertical, with filament posts upordown, or 
Horizontal, with all terminals insamevertical plane 

• erall Length  8-5/8" = 3/16" 
aximum Diameter  4-19/52" 
Bulb  T-36 
ooling: 
Nature/ or Forced Air—depending on theoperating condi-
tions. Natura/ Cooling means that adequate free circula-
tion of air around the tube is necessary. Forced-Air 
Cooling means that an air flow of 40 cfm from a 2"-diam-
eter nozzle directed vertically on bulb between grid and 
plate seals is required to limit temperature between these 
seals to 145°C. 

eight ( Approx  )   1 lb 

Fittings: 

Filament Connector Assembly   RCA-207F1 
Grid or Plate Connector ( 2 required)   RCA-208F1 

AF POWER AMPLIFIER& MODULATOR - Class B 

NATURAL COOLING 

CCSe ICASee 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  3000 max. 3300 max. volts 
MAX.-SIGNAL DC PLATE 

CURRENT*  500 max. 500 max. ma 

see next page. -. Indicates a change. 
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833-A 

POWER TRIODE 

cce lefts** 

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 

CCSe WAS" 

Maximum Ratings, Absolute 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 30 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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833—A 

POWER TRIODE 

RF POWER AMPLIFIER - Class B Telephony 

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

NATURAL COOLING 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC PLATE CURRENT  
PLATE INPUT   
PLATE DISSIPATION   

Typical Operation with Natural 

DC Plate Voltage  
DC Grid Voltages  
Peak RF Grid Voltage. . .   
DC Plate Current  
DC Grid Current ( Approx.)   
Driving Power ( Approx.)'.   
Power Output ( Approx.). .   

ccse ICAS•• 

3000 max. 3300 
300 max. 300 
450 max. 525 
300 max. 350 

Cooling: 

3000 3300 
-70 -100 
90 110 
150 150 

2 2 
10 11 

150 200 

Max. 

max. 
max. 
max. 

FORCED- AIR COOLING 

CCSe /CAS 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC PLATE CURRENT  
PLATE INPUT   
PLATE DISSIPATION   

4000 max. 
300 max. 
600 max. 
400 max. 

Typical Operation with Forced-Air Cooling: 

DC Plate Voltage  
DC Grid Voltage#  
Peak RF Grid Voltage. . .   
DC Plate Current  
DC Grid Current ( Approx.)   
Driving Power ( Approx.)'.   
Power Output ( Approx.). .   

4000 
-120 
120 
150 

2 
14 

225 

4000 max. 
300 max. 
675 max. 
450 max. 

4000 
-120 
130 
150 
3 

21 
250 

volts 
ma 

watts 
watts 

volts 
volts 
volts 

ma 
ma 

watts 
watts 

volts 
ma 

watts 
watts 

volts 
volts 
volts 

ma 
ma 

watts 
watts 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

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

NATURAL COOLING 

ccs# ICASee 

aximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  2500 max. 3000 max. volts 
DC GRID VOLTAGE   -500 max. -500 max. volts 
DC PLATE CURRENT  400 max. 400 max. ma 

# For at filament supply. 
• At crest of audio-frequency cycle with modulation factor of 1.0. 
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833 -A 

POWER TRIODE 

CCSe /CAS" 

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

Typical Operation with Natural Cooling: 

DC Plate Voltage  2500 3000 volts 
DC Grid 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 
OC Grid Current (Approx.C  75 70 ma 
Driving Power (Approx.).   30 26 watts 
Power Output ( Approx.). .   635 800 watts 

FORCED-AIR COOLING 

CCS. /CAS "  

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

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

RF POWER AMPLIFIER--Class C FM Telephony 

NATURAL COOLING 

CCS. /CAS"  

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  3000 max. 1 3300 max. volts 
DC GRID VOLTAGE   -500 max. -500 max. volts 
DC PLATE CURRENT  500 max. 500 max. ma 

,°°cehebry trued  sopply or cca.rthfzmr:s F:renation of grid resistor 
00 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 115S of the carrier 
conditions. 

See next page. 
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833-A 

POWER TRIODE 

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

Typical Operation with Natural Cooling: 

DC Plate Voltage  
DC Grid Voltage   

From a grid 
resistor of   

From a cathode 
resistor of   

Peak RF Grid Voltage  
DC Plate Current  
DC Grid Current 

(Approx.) .  
Driving Power 

(Approx.) .  
Power Output 

(Approx.)   

2250 3000 
—125 —200 

1500 3600 

235 425 
300 360 
445 415 

85 55 

23 20 

780 1000 

FORCED- AIR COOLING 

/CAS" 

100 max. ma 
1500 max. watts 
350 max. watts 

3000 3000 volts 
—160 —155 volts 

2300 2150 ohms 

400 270 ohms 
310 350 volts 
335 500 ma 

70 70 ma 

20 25 watts 

800 1150 watts 

¡cite. 
Maximum Ratings. Absolute Values: 

DC PLATE VOLTAGE  4000 max. 4000 max. volts 
DC GRID VOLTAGE   —500 max. —500 max. volts 
DC PLATE CURRENT  500 max. 500 max. ma 
DC GRID CURRENT   100 max. 100 max. ma 
PLATE INPUT   1800 max. 2000 max. watts 
PLATE DISSIPATION   400 max. 450 max. watts 

Typical Operation with Forced-Air Cooling: 

DC Plate Voltage  4000 4000 volts 
DC Grid Voltage"   —200 —225 volts 

From a grid 
resistor of   2650 2400 ohms 

From a cathode 
resistor of 380 380 ohms 

Peak RF Grid Voltage. . . 375 415 volts 
DC Plate Current  450 500 ma 
DC Grid Current.  75 95 Md 

Driving Power ( Approx.) . . 26 35 1600 watts 
Power Output ( Approx.). . 1440 watts 

C Subject towide variation dependinA on tne imbedanct of the load circuit. 
High-"jmpedance load circuits requIremore grldcurrent and driving power 
to obtaln tse desired output. Low-impeclance lcad circui.s need less 
grid current and driving power, but plate-circuit efficiency is 
sacrificed. The dri,er stage should have good regulation and should 
be capable of delivering considerably more than the required driving 
powe r. 

AA , 'goilnfaminUecijlteply, by grid resistor, by cathode resistor, or 

t ee : See next page. 
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833 —A 

POWER TRIODE 

NOTE: When the 833-A is used in the final amplifier or a preceding stage 
of a transmitter designed forareak-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 9000 volts, a fixed bias of at 
least -90 volt$ should be used. 

SELF-RECTIFYING OSCILLATOR OR AMPLIFIER - Class C 

NATURAL COOLING 

CCS. ICAS.. 

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 
PLATE DISSIPATION   300 max. 350 max. watts 

Typical Operation with Natural Cooling: 

AC Plate Voltage ( RMS). . . 4000 4400 volts 
OC Grid Voltage.  -80 -85 volts 
From a grid resistor of 2200 2400 ohms 

DC Plate Current  240 240 ma 
DC Grid Current (Approx.)   37 36 ma 
Driving Power ( Approx.)##   13 13.5 watts 
Output-Circuit Ef-

ficiency ( APProx  )   85 85 % 
Useful PowerOutput ( Approx ) 710° 800° watts 

FORCED- AIR COOLING 

ccs• 
Maximum Ratings, Absolute Values: 

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

Typical Operation with Forced-Air Cooling: 

AC Plate Voltage ( RMS)  5300 volts 
DC Grid Voltage   -97 volts 

From a grid resistor of   2700 ohms 
DC Plate Current  240 ma 
DC Grid Current ( Approx.)   35 ma 
Driving Power (Approx.)##   14 watts 
Output-Circuit Efficiency ( Approx.) . 85 % 
Useful Power Output ( Approx.)   975° watts 

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

" From a self- rectified driver. 

6 ,9e° : See next page. ,winoicates a change. 
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833-A 

POWER TRIODE 

AMPLIFIER or OSCILLATOR - Class C 

With SeParate, Rectified, Unfiltered, Single-Phase, 
Full- Wave Plate SuPply 

NATURAL COOLING 

ccs° rce" 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  2700 max. 3000 max. volts 
DC GRID VOLTAGE   -450 max. -450 max. volts 
DC PLATE CURRENT  500 max. 500 max. 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 Voltage;  -130 -135 volts 

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

ficiency ( Approx  )   85 85 % 
Useful Power Output 

(Approx.)   1865° 2040° 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 volts 
DC Gric Voltage;  -155 volts 

From a grid resistor of   2100 ohms 
DC Plate Current  450 ma 
DC Grid Current ( Approx.)   73 ma 
Driving Power ( Approx.)tt   26 watts 
Output-Circuit Efficiency ( Approx.) 85 % 
Useful Power Output ( Approx.)• • • 24800 watts 

e Continous Cormnercial Service. 

" tntermittent Commercial and Amatpur Service. 

t Power input to plate is 1.21 times the product or dc plate voltage 
, times dc plate current. 
- This value or useful power is measured at load of cutput circuit having 

the indicated efficiency. 

See next page. ..IndiCateS a change. 
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833-A 

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 iimf 
Grid to filament. . .   - 10.1 14.5 pecf 
Plate to filament . .   - 6.4 10.6 pgf 

Amplification Factor. .   2 31.5 38.5 
Grid Current  5 160 380 ma 
Plate Current ( 1) • • • • 3 490 810 ma 
Plate Current ( 2) . . .   4 60 140 ma 
Power Output  5 1150 - watts 

Note 1: With 10 volts dc on filament. 

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

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

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

Ootained from a grid resistor of the value shown or from a comoination 
of grid resistor and cathode resistor. Fixed bias operation is not 
recommended. The bias resistor should not be oypassed for the plate 

... and grid voltage supply frequency. 

It From a driver with a rectified, unfiltered, single-phase, full wane 
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 B 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 Mc 

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

Class 8 Telephony 
Class C Telephony 
Class C Telegraphy 

100 
100 
100 

97 
83 
83 

93 
65 
65 

% 
% 
% 

-.Indicates a change. 
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833-A 

POWER TRIODE 

.567 . 
±.°03 

8543" 

1346-

.4371.00; 

2 TERMINALS \ 

1)25 .812 
MAX. MIN. F 

JETEC No JI-9 

" r -2 f /32  
G  I P 

.656 .4C:V 
MAX. 

2 TERMINALS 
JETEC No J1-7 
SE NOTE I 

T36 
LB 

NOTE 2 

.375 ±.004 
TO FLAT 

NOTE 3 
JETEC 

92Cm-4786R5 

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

AXIS BY THE INTERSECTION OF THE PLANE DETERMINED BY THE 

AXIS OF THE F I LAMENI TERMINALS WITH THE PLANE DETERMINED 

BY THE AXIS OF THE GRID AND PLATE TERMINALS IS NOT MORE 

THAN 5°. 

NOTE 2: THE MOUNTING SHOULD PROVIDE LIBERAL CLEARANCE FOR 

THIS TIP. 

NOTE 3: THE PLANE THROUGH THE FLAT SIDE OF THE FILAMENT 

TERMINAL IS 90° ±7° WITH RESPECT TO THE PLANE THROUGH THE 

AXES OF THE FILAMENT TERMINALS. 
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833-A 

AVERAGE PLATE CHARACTERISTICS 
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833-A 

TYPICAL CHARACTERISTICS 

I I I I 
— Er = 10 VOLTS AC 11 

1.0 

o 500 I 000 
PLATE VOLTS 

TUBE DIVISION 
molo CORPOW101. AMMCA, 1.1111,5014 1.41-W 

1500 
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834 

R-F POWER AMPLIFIER 

Filament Thoriated Tungsten 
Voltage 7.5 a-c or d-c volts 
Current 3.1 amp. 

Amplification Factor 10.5 
Direct Interelectrode Capacitances: 

Grid to Plate 2.6 PPf 
Grid to Filament 2.2 PPf 
Plate to Filament 0.6 PPf 

Maximum Overall Length 6-7/8' 
Maximum Diameter 2-11/16" 
Bulb S-21 
Base Medium 4- Pin, Bayonet 
RCA Socket ( Type UR-542A) Stock No.9919 

Cooling- Forced air lwir-e2idàljsiéntars'ereéragrelósmef 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

R-F POWER AMPLIFIER- Class 6 Telephony  

Carrier conditions.per tube fo, use withamax. modulation factor of 1.0 

D-C Plate Voltage 1250 max. volts 
D-C Plate Current 100 max. ma. 
Plate Input 75 max. watts 
Plate Dissipation 50 max. watts 
Typical Operation: 

D-C Plate Voltage 750 1000 1250 volts 
D-C Grid Voltage # -70 -90 -115 volts 
Peak R-F Grid Voltage 90 100 115 volts 
D-C Plate Current 50 50 50 'ma. 
D-C Grid Current aa 1.0 0.5 0 approx.ma.  
Driving Power ° aa 3.3 3.1 3.0 approx. watts 
Power Output 11 16 20 approx. watts 

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

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

D-C Plate Voltage 1000 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 100 max. ma. 
D-C Grid Current 20 max. ma. 
Plate Input 100 max. watts 
Plate Dissipation 35 max. watts 
Typical Operation: 

D-C Plate Voltage 750 1000 volts 
114500 17700 hms 
1 D-C Grid Voltage a -290 -310 volts 

Peak R-F Grid Voltage 415 435 volts 
D-C Plate Current 90 90 ma. 
D-C Grid Current aa 20 17.5 approx. ma.  
Driving Power '" 7.5 6.5 approx. watts 
Power Output 42 58 approx. watts 

' Obtained by grid— leak resistor or by partial self—bias methods. 
o ut crest of a— f cycle with modulation factor of 1.0. 

'', d: See next page. —,— Indicates a change.  
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834 

R-F POWER AMPLIFIER 
(continued from preceding page) 

R—F POWER AMPLIFIER & OSCILLATOR— Class C Telegraphy  

Key-down conditions per tube without modulation« 

D—C Plate Voltage 1250 max. 
D—C Grid Voltage —400 max. 
D—C Plate Current 100 max. 
D—C Grid Current 20 max. 
Plate Input 125 max. 
Plate Dissipation 50 max. 
Typical Operation: 

D—C Plate Voltage 

D—C Grid Voltage t 

Peak R—F Grid Voltage 
D—C Plate Current 
D—C Grid Current ** 
Driving Power ** 
Power Output 

750 1000 1250 1-175 —200 —225 
8750 11400 15000 
1600 1850 2150 
300 325 350 
90 90 90 
20 17.5 

5.5 5.0 
42 58 

volts 
volts 
ma. 
ma. 
watts 
watts 

volts 
volts 
ohms 
ohms 
volts 
ma. 

15 approx.ma.  
4.5 approx. watts 
75 approx. watts 

4 For a-c filament supply. If d.c. is used,the stated voltage values 
should be decreased by approx. one-half of the rated filament voltage. 
Obtained from fixed supply, by grid resistor ( 8750, 111100, 15000), or 
cathode resistor ( 1600, 1850, 2150). 

nit Modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 115% of the carrier con-
ditions. 

** Subject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

Data on operating frequencies for the 834 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. See also "Cooling" 

under this type. 

2 '46" MAX 

-34, MIN 

060' 
±.002' 

521 BULB 

MAX 

MEDIUM 4- PM 
.13AyONET BASE 

92C -4540R2 

-m—Indicates a change. 

Dec. 1, 1942 

6 4," 
MAX. 

NOTE: Connections to tips P 
and G should be made by means 
of radiating connectora to which 
flexible circuit leads should 
be clamped. 

TUBE MOUNTING POSITION  

VERTICAL: Base down. 
HORIZONTAL: No. 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

NC NC 

F+ F-
G 

Pin 1- Filament+ 
Pin 2- No Connection 
Pin 3- No Connection 
Pin 4- Filament - 

P- Plate 
G - Grid 

RCA RADIC>TRC)N DIVISION 
RCA MANUFACTURING COMPANY. INC. 
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835 
R-F POWER AMPLIFIER, 

A-F POWER AMPLIFIER, MODULATOR 
Filament 

Voltage 
Current 

Amplification Factor 
Direct Interelectrode 
Grid to Plate 
Grid to Filame 
Plate to Fil ist 

Maximum Over 
Maximum Diam 
Bulb 
Base 
RCA Socket ( Type U 

836 
HALF-WAVE HIGH-VACUUM RECTIFIER 

Heater Coated Unipotential Cathodes' 
Voltage 2.5 a-c volts 
Current 5.0 amp. 

Maximum Overall Length 6-9/16" 
Maximum Diameter 2-7/16" 
Bulb ST-19 
Cap Medium 
Base Medium 4-Pin, Bayonet 
RCA Socket ( Type UR-542-A) Stock No.99311 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS 

Peak Inverse Plate Voltage 
Peak Plate Current 
Average Plate Current 

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

The 836 has two separate cathodes each of which is connected to its 
respective heater. Plate circuit return should be made to the center-
tap of the heater transformer. 

5000 max. volts 
1.0 max. amp. 

0.25 max. amp. 

:I- Indicates a change. 
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836 

HALF-WAVE HIGH-VACUUM RECTIFIER 

AVERAGE PLATE CHARACTERISTIC 
00 

TYPE 
Er = 2.5 

638 
VOLTS 

/ 
/ llUlU 

O. 
/ 

/' 

/ 
e 

e 

-2 7/16 MAX. —..... 

MAX. 

PLATE 

i 

IS. 
VOLTS D.C. 92C-4480-

CAP 

.5501 .57( 
DIA. 

r I/2" 
--1- 

TUBE MOUNTING POSITION 

STIR BULB 

5 I54îmAX. 

6%;mAx. 

Any 

MEDIUM 4- PIN 
BAYONET BASE 

II 

92C-4479R4 BOTTOM VIEW OF 
SOCKET CONNECTIONS 

NC NC 
2 3 

Pin 1- Heater a Cathode 
Pin 2- Ho Connection AA-A' 
Pin 3 - No Connect ion 
Pin 4 - Heater 8 Cathode 
Cap - Plate 

4 K 
H ' H 

AA'=PLANE OF ELECTRODES 
......... Indicates a change. 
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R-F POWER AMPLIFIER PENTODE 

Heater° Coated Unipotential Cathode 
Vo)tage° 12.6 a-c or d-c volts 
Current 0.7 amp. 

Transconductance for 
plate current of 24 ma. 3400 

Direct Interelectrode Capacitances: 
Grid to Plate (with external shielding) 0.20 Max. uuT 

Input 16 puf 
Output 10 puf 

Maximum Overall Length Maximum Diameter 25=1 E63: 

Bulb ST-16 
Cap Small Metal 
Base Medium 7-Pin Ceramic, Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

R-F POWER AMPLIFIER - Class B Telephony 

Carrier conditions per tube for use with a (tax. noduLation factor of 1.0 
D-C- Plate Voltage 500 max. volts 
D-C Suppressor Voltage ( Grid 03) 200 max. volts 
D-C Screen Voltage (Grid 02) 200 max. volts 
D-C Plate Current 40 max. ma. 
Plate Input 16 max. watts 
Suppressor Input 5 max. watts 
Screen Input 5 max. watts 
Plate Dissipation 12 max. watts 
Typical Operation: 

D-C Plate Voltage 400 500 500 
vvooe D-C Suppressor Voltage 0 0 40 

D-C Screen Voltage 200 200 200 volts 
D-C Grid Voltage (Grid Cl) -25 -25 -25 volts 
Peak R-F Grid Voltage 28 25 24 volts 
Internal Shield Connected to cathode at socket 

D-C Plate Current 35 30 30 ma. 
D-C Screen Current 10 15 12 ma. 
D-C Grid Current 1 0 0 approx.ma. 
Driving Power * 0.4 0.2 0.1 approx.watt 
Power Output 4 5 5.5 approx.watts 

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

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

Carrier conditions Oer tube for use with a was. wodutation factor of 1.0 

D-C Plate Voltage 500 max. volts 
D-C Screen Voltage (Grid #21 200 max. volts 
D-C Grid Voltage ( Grid Cl) -200 max. volts 
D-C Plate Current 40 max. ma. 
D-C Grid Current 8 max. ma. 
Plate Input 16 max. watts 
Screen Input 8 max. watts 
Plate Dissipation 12 max. watts 
9 Should not deviate more than ±10% from rated value. 
- See NOTE on CATA 3 page. 
4- Indicates a change. 

'mhos 
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837 
R-F POWER AMPLIFIER PENTODE 

(continued from preceding page) 
Typical Operation: 
D-C Plate Voltage 400 500 
D-C Suppressor Voltage ( Grid #3) -55 -65 
D-C Screen Voltage 6500 14000 

-20 -20 
12500 5700 

Peak A-F Suppressor Voltage 55 65 
Peak R-F Grid Voltage 45 32 
Internal Shield Connected to cathode at socket 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

6 Voltage taken from unmodulated plate-voltage 
1'1 from fixed supply or grid-leak resistor. 

GRID-MODULATED R-F POWER AMPLIFIER - 

D-C Grid Vol tage °§ 

volts 
volts 
ohms 
volts 
ohms 
volts 
volts 

35 30 ma. 
37 23 ma. 
8 3.5 approx.ma. 

0.4 0.1 approx.watt 
4 5 approx.watts 
supply through resistor. 

Class C Telephony 

Carrier conditions per tube for use with a max. modulation factorof1.0 
D-C Plate Voltage 500 max. volts 
D-C Suppressor Voltage ( Grid ici 2ce max. volts 
D-C Screen Voltage ( Grid e2i .200 max. volts 
D-C Grid Voltage ( Grid eli -200 max. volts 
D-C Plate Current 40 max. ma. 
Plate Input 16 max. watts 
Suppressor Input 5 max. watts 
Screen Input 5 max. watts 
Plate Dissipation 12 max. watts 
Typical Operation: 

D-C Plate Voltage 400 500 500 volts 
D-C Suppressor Voltage 0 0 40 volts 
D-C Screen Voltage 203 200 200 volts 
D-C Grid Voltage§ -50 -45 -43 volts 
Peak R-F Grid Voltage 58 48 44 volts 
Peak A-F Grid Voltage 25 20 18 volts 
Internal Shield Connected to'cathode at socket 
D-C Plate Current 35 30 30 ma. 
D-C Screen Current 9 7 6 ma. 
D-C Grid Current 1 0 0 approx.ma. 

0.5 0.2 0.15 approx.watt 
Power Output 4 5 5.5 approx.watts 

* DAtt-ieiring f:li-Liyi,c111:_with modulation factor of 1.0 

F POWER AMPLIFIER - Class C Telephony 
Pentode Connection 

Carrier conditions per tube for use with a max. modulation factor 0/1.0 
D-C Plate Voltage 400 max. volts 
D-C Suppressor Voltage ( Grid ici 200 max. volts 
D-C Screen Voltage ( Grid #21 290 max. volts 
D-C Grid Voltage ( Grid xii -200 max. volts 
D-C Plate Current 50 max. ma. 

See end of tabulation. 
e- Indicates a change. 
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• R-F POWER AMPLIFIER PENTODE 

(continued from preceding page) 

D-C Grid Current 
Plate Input 
Screen Input 
Suppressor Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Suppressor Voltage 

D-C Screen Voltage # 

D-C Grid VoltageA 

Peak R-F Grid Voltage 
Internal Shield 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

# From modulated fixed supply 

8 max. 
20 max. 
5 max. 
5 max. 
8 max. 

Ma. 

watts 
watts 
watts 
watts 

400 volts 
40 volts 

13000 ohms 
140 volts 
-40 volts 

8000 ohms 
60 volts 

connected to cathode at socket 

45 ma. 
20 ma. 
5 approx.ma. 

0.3 approx.watt 
11 approx.watts 

or modulated plate-voltage supply through 

PLATE-MODULATED R-F POWER MMPLIFIER  
fetrode Connection - Grids 42 & #3 

Carrier conditions Per tube for use with a 'max 

D-C Plate Voltage 
D-C Screen Voltage (Grids M2 1. #31 
D-C Grid Voltage (Grid *1) 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 

D-C Screen Voltage ## 

D-C Grid Voltage A § 

Peak R-F Grid Voltage 
Internal Shield 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

- Class C Telephony 
tied together 

. modulation factor of 1.0 

400 max. volts 
200 wax. volts 

-200 max. volts 
50 max. ma. 
8 max. ma. 
20 max. watts 

7.5 max. watts 
8 max. watts 

400 
10000 

100 
-70 

10000 
100 

Connected to cathode at socket 

45 
30 
7 approx.ma. 

0.7 approx.watt 
11 approx.watts 

volts 
ohms 
volts 
volts 
ohms 
volts 

ma. 

ma. 

Preferably from unmodulated plate- voltage supply through resistor. 

• Obtained by grid- leak resistor or by partial self-bias methods. 

.5 See end of tabulation. 

<— indicates a change. 

APRIL 3, 1939 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC. 
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837 

R-F POWER AMPLIFIER PENTODE 

(continued from preceding page) 

R-F POWER AMPLIFIER A OSC 
Pentode 

KO-down conditions 0.. 
D-C Plate Voltage 
D-C .Suppressor Voltage (Grid 
D-C Screen Voltage (Grid 12( 

D-C Grid Voltage (Grid 41) 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Suppressor Voltage 

D-C Screen Voltage• 

D-C Grid Voltage° § 

Peak R-F Grid Voltage 
Internal Shield con 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

ILLATOR - Class C Telegraphy 
Connection 
tube without soduiation °° 

500 max. volts 
43) 200 max. volts 

200 max. volts 
-200 max. volts 

80 max. 
8 max. 

32 max. 
5 max. 
8 max. 
12 max. 

ma. 
ma. 
watts 
watts 
watts 
watts 

400 500 500 volts 

0 0 40 volts 
f 200 200 200 volts 
1 6300 10000 20000 ohms 
J -40 -85 -75 volts 
1 5000 10600 18700 ohms 

70 120 1C0 volts 
nected to cathode at socket 

70 60 60 ma. 
32 30 15 ma. 
8 8 4 approx.ma. 

0.5 0.8 0.4 approx.watt 
16 20 22 approx.watts 

R-F POWER AMPLIFIER 31 OSCILLATOR - Class C Telegraphy 
?strode Connection - Grids 02 & 03 tied together 

ley-down conditions *er tube without oo 

D-C Plate Voltage 
D-C Screen Voltage (Grids 12 a 
D-C Grid Voltage (Grid /1) 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 

D-C Screen Voltage • 

D-C Grid Voltage •§ 

Peak R-F Grid voltage 
Internal Shield 

13) 

sodsiotion 

500 max. 
200 max. 

-200. max. 
80 max. 
8 max. 

32 max. 
8 max. 
12 max. 

volts 
volts 
volts 
ma. 
ma. 
watts 
watts 
watts 

400 500 
f 11600 28000 
1 110 80 

8700 8700 
l -70 -70 

115 110 
Connected to cathode at socket 

volts 
ohms 
volts 
ohms 
volts 
volts 

00 Modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 11XS of the carrier con-
ditions. 

to See next page. § See end of tabulation. 

.-Indicates a change. 

APRIL 3, 1939 
RCA RADIOTRON DIVISION 
RCA memenCTURING COMPANY. INC. 
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837 

R-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

D-C Plate Current 70 60 ma. 
D-C Screen Current 25 15 ma. 
D-C Grid Current 8 6 approx.ma. 
Driving Power 0.75 0.7 approx.watt  
Power Output 18 20 approx.watts 

* Obtained from fixed supply or plate-voltage supply through resistor. 

e Obtained by grid- leak resistor or other self- or fixed-bias method. 

§i Maximum total effective grid circuit resistance should not exceed 
25000 ohms. 

' 
ROTE: In circuits where the cathode is not directly connected to the 

heater, the potential di fference between them should not exceed 
100 vol ts. 

The 837, as a crystal-controlled oscillator with either pen-
tode or tetrode connection, may be operated under the con-

ditions shown for class C telegraph services. Because the 

internal shielding in this tube is unusually effective, it 

generally is necessary to introduce external feedback in 
those circuits which depend on the control-grid-to-plate ca-
pacity for oscillation. 

For use of the 837 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

OPERATION CHARACTERISTICS 
CLASS 13 R-F AMPLIFIER 

I
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TYPE 837 E.F.I2.6 VOLTS. 
_D -C PLATE VOLTS.500 
D-C SCREEN VOLTS.,200 
CI-C SUPPRESSOR VOLTS.0 
D-C GRID BIAS VOLTS a-25 
INTERNAL SMIELD CONNECTED TO 

- NOTE INSTANTANEOUS VALUES CIC'Zia DED E 
INSTANTANEOUS R-F COMPONENTS 

0-

C?.ce 60-
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Ir-

- 25V. + c +200V. 
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R-F POWER AMPLIFIER PENTODE 

RCA RADIOTRON DIVISION 
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837 

AVERAGE CHARACTERISTICS 

E4 = 12.6. VOLTS D- C SUPPRESSOR VOLTS = 1-40 

D- C SCREEN VOLTS=200 

Marna MMMMMMMMM UMMUMMUMMMUMMUMUMMMMUMUMMMB 

MMUMUMMMUMIMMIMIMMUMMMUMMUMMUMM MMMMM MUMMUMMMM 
MMBEMMMUMMUMMUMMIIIMMMMUMMUMMUMMMMIMMUMMUIM 

140 

120 

40 

20 
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RCA MANUFACTURING COMPANY INC. 

600 BOO 

92C-4589 



837 

R-F POWER AMPLIFIER PENTODE 

GRID MODULATION CHARACTERISTICS 

TYPE 837 E .f = 12.6 VOLTS 
D-C PLATE VOLTS = SOO 

- D-C SCREEN vOL7S = 200 
D-C SUPPRESSOR VOLTS = 0 

.D-C GRID BIAS VOLTS = - 46 
PEAK R- F GRID VOLTS = SO' 
INTERNAL SHIELD CONNECTED TO 

- CATHODE - 

i4OTE : INSTANTANEOUS VALUES IGNORE 
INSTANTANEOUS R-F COMPONENTS 

P-- PEAK 
GRID 

I I 

VOLTS +20 _20 

CARRIER 
-CONDITION-S--.4 

• 9. 
1 
I • 

..• , . 
\.C.‘ 

-65 - 45 - 25 
INSTANTANEOUS A- F GRID VOLTS ( INPUT) 

92C -459I 

SUPPRESSOR MODULATION CHARACTERISTICS 

2 

"7-

so 

o 
60 

Pl 

1.140 

o 
CC 

UT 

7° 20 

1.1 

-J 
a. 
-150 -100 -50 O + 0 

INSTANTANEOUS A-F SUPPRESSOR VOLTS (INPUT) 

92C - 4592 

TYPE 8 ...,z / E 4 = 12.6 VOLTS 
OC PLATE VOLTS ASCO 
"D-C SCREEN VOLTS=500 MINUS DROP IN ' 

SERIES SCREEN RESISTOR OF 14000 OHMS 
D-C SUPPRESSOR VOLTS = -64 
-D-C GRID BIAS VOLTS = - 20 
PEAK R-F GRID VOLTS = 140 
INTERNAL SHIELD CONNECTED 70-  

CATHODE  
NOTE: INS ANTANEOUS VALUES IGNORE 

INSTANTANEOUS RF COMPONENTS 

.--. 
II 

PEAK A- F 
GRID VOLTS--..« 

- -64 
? 
i 

+64 

1 
I 

CARRIER, _ 
CONDITIONS , 

I 
t 

e ter 

i f 
9• 

C2 

I III 

NOV. 1, 1937 
RCA RADIOTRON DIVISION 
0.CA MANUFACTURING COWAN,' INC 

-92C-4591 & 4592 
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838 
CLASS B MODULATOR 

R-F POWER AMPLIFIER, OSCILLATOR 

Filament Thoriated Tungsten 
Voltage 10 a-c or d-c volts 
Current 3.25 amp. 

Direct Interelectrode Capacitances ( approx.): 

Grid to Plate 8 eif 
Grid to Filament 6.5 PPf 
Plate to Filament 5 PPf 

Maximum Overall Length 7-7/8" 
Maximum Diameter 2-5/16" 
Bulb T-18 
Base Jumbo 4- Large Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIçIER 6 MODULATOR  - Class 13  

D-C Plate Voltage 1250 max. volts 
Max-Sig. D-C Plate Current* 175 max. ma. 
Max-Sig. Plate Input* 220 max. watts 
Plate Dissipation* 100 max. watts 
Typical Operation - 2 tubes: 

Unless otherwise seecified, values are for 2 tubes. 
rilament Voltage 10 10 a -c volts 
D-C Plate Voltage 1000 1250 volts 
D-C Grid Voltage 0 0 volts 
Peak A-F Grid-to-Grid Voltage 200 200 volts 
Zero-Sig. D-C Plate Current 106 148 ma. 
Max.-Sig. D-C Plate Current 320 320 ma. 
Load Resistance ( per tube) 1725 2250 ohms 
Effective Load Res. ( Plate to plate) 6900 9000 ohms 
Max.-Sig. Driving Power 7 7.5 approx.watts 
Max.-Sig. Power Output # 200 260 approx.watts 

* Averaged over any audio— frequency cycle of sine— wave form. 
4 Approximately 44 harmonic distortion. 

R-F POWER AMPLIFIER - Class 8 Telephony 

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

D-C Plate Voltage 1250 max. volts 
D-C Plate Current 150 max. ma. 
R-F Grid Current 6 max. amp. 
Plate Input 150 max. watts 
Plate Dissipation 100 max. watts 
Typical Operation: 

Filament Voltage 10 10 a-c volts 
D-C °late Voltage 1000 1250 volts 
n—c Grid Voltage 0 0 volts 
Peak R—F Grid Voltage 70 60 volts 
D—C Plate Current 130 106 ma. 
D-C Grid Current ** 15 15 approx.ma. 
Driving Power ° CO 8 6 approx.watts 
Power Output 40 42.5 approx.watts 

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

See next page. 4-- Indicates a change 

JUNE 1, 1937 
RCA RADIOTRON DIVISION 
RCA uArliliACTURING COWARe..C. 

DATA 
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838 
CLASS B MODULATOR 

R-F POWER AMPLIFIER, OSCILLATOR 
(continued tram preceding Page) 

PLATE-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 1000 max. volts 
D-C Grid Voltage -4C0 max. volts 
D-C Plate Current 175 max. ma. 
D-C Grid Current 70 max. ma. 
R-F Grid Current 6 nex. amp. 
Plate Input 175 max. watts 
Plate Dissipation 67 max. watts 
Typical Operation: 
Filament Voltage 10 10 a-c volts 
D-C Plate Voltage 750 1000 volts 
D-C Grid Voltage -100 -135 volts 
Peak R-F Grid Voltage 220 255 volts 
D-C Plate Current 150 150 ma. 
D-C Grid Current .' 60 60 approx.ma. 
Driving Power' . 14 16 approx.watts 
Power Output 65 100 approx.watts 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy  

rey-down conditions per tube without modulation, 
D-C Plate Voltage 1250 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 175 max. ma. 
D-C Grid Current 70 max. ma. 
R-F Grid Current 7.5 max. amp. 
Plate Input 220 max. watts 
Plate Dissipation 100 max. watts. 
Typical Operation: 

Filament Voltage 10 10 10 a-c volts 
D-C Plate Voltage 750 1000 1250 volts 
D-C Grid Voltage -80 -85 -90 volts 
Peak R-F Grid Voltage 190 195 200 volts 
D-C Plate Current 150 150 150 ma. 
D-C Grid Current .' 30 30 30 approx.ma. 
Driving Power" 6 6 6 approx.watts 
Power Output 65 100 130 approx.watts 

0 Modulation essentially negative mew be used if the positive peak of 
the audio-frequency envelope does not exceed 115% of the carrier con-
dit loca. 

*. Subject to aide variations as explained on sheet TRANS. TUDERATINGS. 

For use of the 838 at the higher frequencies, refer to sheet 
TRANS. TUBE RATINGS vs FREQUENCY. 

OUTLINE DIMENSIONS, TUBE SYMBOL, and 

SOCKET CONNECTIONS for the 838 are the same 

as for the 211. 

v— Indicates a change 

JUNE 1, 1937 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING cOmegm.le4C. 
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838 

CHARACTERISTICS CURVES 

DYNAMIC TRANSFER CHARACTERISTICS 

-Ef = 10 VOLTS A.C. TYPE 838-
PLATE VOLTS = 1250 

D - C GRID BIAS VOLTS=0 

III 
50Q ABC  

208  

1b TUE Y  
11:51  

200  

.13 

200 

300 

000 

CA 

50 ±160 ±IW 

LOAD 
RESISTANCE 
PER ue£1 

UWE 

2050 CPITAS 
2250 
2450 .• 

INSTANTANEOUS A - F GRID VOLTS ( ec 

92C- 4407RI 

ERATION CHARACTERISTICS 

Ef 1 .1f VOLTS A.C. FOR 1531eS 

— .5 VOLTS A.C. FOR 2ASS • 

NPUT : CLASS A-TWO PIPE 2A3'S PUSH PULL 
PLATE VOLT5=250..10 POL15=-85 

OUTPUECLASS 0- TWO TYPE BIBS 
'LATE POLTS=1250,210 MXT5=0 

INTERS.. TRANS.-0FM.: 

VOLTA. RATIO . 1 .1e 3.2 

PEAK POWER EFFICIENCY = 90% 

TYPE TYPE 

113 638 

0 20 40 60 

DRIVER SIGNAL VOLTS (RMS) PER 638 

92C- 4406R1 

JUNE 15. 1936 92C-44 06R1 & 4407R1 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC. 



841 
R-F POWER AMPLIFIER, OSCILLATOR, 

A-F VOLTAGE AMPLIFIER 

Filament Thoriated Tungsten 
Voltage 7.5 a-c or d-c volts 
Current 1.25 

Amplification Factor 30 

Direct Interelectrode Capacitances: 
Grid to Plate 7 Wif 
Grid to Filament 4 PPf 
Plate to Filament 3 PPf 

Maximum Overall Length 5-5/8" 
Maximum Diameter 2-3/16" 
Bulb S-17 
Base medi um 4-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F VOLTAGE AMPLIFIER IResistance-coupledl-Class A  

D-C Plate Voltage 425 max. volts 
DC Plate-Supply Voltage* 1250 max. volts 
Plate Dissipation 12 max. watts 
Typical Operation and Characteristics: 
Filament Voltage 7.5 7.5 d-c volts 
D-C Plate-Supply Voltage * 425 1000 volts 
D-C Grid Voltage -6 -9 volts 
Peak A-F Grid Voltage 6 9 volts 
D-C Plate Current 0.7 2.2 ma. 
Plate Resistance 63000 40000 ohms 
Transconductance 450 750 pmhos 
Load Resistance 250000 250000 ohms 
Voltage Outputi5%aecondharwcmici 126 225 volts 

* Voltage effective at plate is less than the plate-supply voltage by 
an amount equal to the voltage drop In the load resistance caused. 
by the plate current. 

amp. 

A-F POWER AMPLIFIER b, MODULATOR - Class  

D-C Plate Voltage 425 max. volts 
Max-Signal D-C Plate Current* 60 max. ma. 
Max-Signal Plate Input* 25 max. watts 
Plate Dissipation" 15 max. watts 
Typical Operation - 2 tubes: 

Unless otherwise seecified, values are for 2 tuhes. 
Filament Voltage 7.5 7.5 d-c volts 
D-C Plate Voltage 350 425 volts 

-5 volts 
180 volts 
13 ma. 

120 Ma. 
1750 ohms 
7000 ohms 

D-C Grid Voltage -5 
Peak A-F Grid-to-Grid Voltage 176 
Zero-Signal D-C Plate Cur. 7 
Max-Signal D-C Plate Cur. 114 
Load Resistance Iper tube) 1300 
Effective Load Res.iplate toplate)5200 
Max-Signal Driving Power 3.2 3.6 aPprox.watts 
Max-Signal Power Output 21 28 eprp.x.watts 

a  AAAAAAAA over any audio frequency cycle of slne-wave form. 
F- Indicates a change 

ARIL 5, 1937 
RCA RADMDTRON DIVISION 
RCA A.AtioRAC TURING CCAAPANY.WC 

DATA 

e-
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84 1 
R-F POWER AMPLIFIER, OSCILLATOR, 

A-F VOLTAGE AMPLIFIER 
(continued tron preceding page) 

R-F POWER AMPLIFIER - Class El Telephony 
Carrier conditions per tube for use with anus. modulation fact.of 1.0 

D-C Plate Voltage 450 max. volts 
D-C Plate Current 50 max. ma. 
R-F Grid Current 4 max. amp. 
Plate Input 22.5 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 

Filament- Voltage 7.5 7.5 a -c volts 
D-C Plate Voltage 350 450 volts 
D-C Grid Voltage -12 -15 volts 
Peak R-F Grid Voltage 60 60 volts 
D-C Plate Current 45 45 ma. 
D-C Grid Current** 4 4 approx.ma 
Driving Power** 3.5 3.5 approx.watts 
Power Output 4.25 6 approx.watts  

0 At crest of o- f cycle with moclolation factor of 1.0. 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 
Carrier conditions per tube for use wsth anus. modulation fact. of 1.0 
D-C. Plate Voltage 350 max. volts 
D-C Grid Voltage -200 max. volts 
D-C Plate Current 60 max. ma. 
D-C Grid Current 20 max. ma. 
R-F Grid Current 4 max. MO. 

Plate Input 21 max. watts 
Plate Dissipation . 10 max. watts 
Typical Operation: 

Filament 7.5 7.5 a-c volts 
D-C Plate Voltage 250 350 volts 
D-C Grid Voltage -40 -47 volts 
Peak R-F Grid Voltage 125 130 volts 
D-C Plate Current 50 50 ma. 
D-C Grid Current ** 15 15 approx.ma. 
Driving Power ** 2 2 approx.watts 
Power Output 7 11 approx.watts 

R-F POWER AMPLIFIER 6, MODULATOR- Class C Telegraphy 
Key-down conditIons per tube without modulationg4 

D-C Plate Voltage 450 MdX. Volts 

0—C Grid Voltage -200 max. volts 
D-C Plate Current 60 max. ma. 
D-C Grid Current 20 max. ma. 
R-F Grid Current 5 max. amp. 
Plate Input 27 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 350 450 volts 
D-C Grid Voltage -30 -34 volts 
Peak R-F Grid Voltage 115 120 volts 
D-C Plate Current 50 50 ma. 

att. ** See next Page 4-1ndicates a change 

APRIL 5, 1937 
RCA RAOIOTRON DIVISION 
RCA MANUFACTURING COMPANY NC. 

DATA 
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841 
R-F POWER AMPLIFIER 

A-F VOLTAGE AMPLIFIER 
biontinucia ¡ rom preceding e, 

D—C Grid Current' . 15 15 approx.ma. 
Driving Power" 1.8 1.8 approx.watts 
Power Output 

Modulation 
the audio- frequency 
ditions. 

** Subject to 

For the use 

essentially negative 
envelope 

wide variations 

of the 841 at the 

TRANS. TUBE 

2416 MAX' 

li.,, MAX. 

11 15 approx.watts 

may be used if the pOsitIve peak of 
does not exceed 1150 of the carrier con-

as explained on sheet TRANS.TUBE RATINGS. 

higher frequencies refer to sheet 

RATINGS vs FREQUENCY. 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

5716BL/1_0 

MEDIUM 41- PIN 
BAYONET BASE 

4I,AAX. 

52.qeskAi„ 

BP 
P G 
2 3 

--- 

F+ ' 4 F-

AAisPLANE OF ELECTRODES 

pin 1- Filament + 
Pin 2- Plate 
Pin 3- Grid 
Pin 4- Filament - 

BP- Bayonet Pin 

TUBE MOUNTING POSITION 

VERTICAL: Base down 
in 

92C- 448R3 

. 

HORIZONTAL: Plate 
vertical plane ( on edge) 

AVERAGE PLATE CHARACTERISTICS 

TYPE '8,11 ' 
E,=7.5 VOLTS 0.0 

g'.2T>E'refV"V‘O're•e I.- 

j ie 

`. 

1 

o fr 

o 

......-Indicates a change. 

_ 
PLAT VOLTS 

Jan. 1, 1943 
RCA VICTOR DIVISION 

R.I0 CORPORATION Of AMERICA, HARRISON. NEW JERSEY 

DATA 2 
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iesk 
842 

A-F POWER AMPLIFIER, MODULATOR 

Filament 

Voltage 

Current 

Thoriated Tungsten 

7.5 a- c or d- c volts 

1.25 amp. 

Amplification Factor 3 

Direct Interelectrode Capacitances: 

Grid to Plate 7 

Grid to Filament 4 pzf 

Plate to Filament 3 ggi 

Maximum Overall Length S-5/8" 

Maximum Diameter 2-3/16" 

Bulb S-17 

Base Medium 4- Pin Bayonet 

A- F POWER AMPLIFIER & MODULATOR - Class A  

D-C Plate Voltage 

Plate Dissipation 

Typical Operation: 

Filament Voltage 

D-C Plate Voltage 

Grid Voltage. 

425 max. volts 

i2 max. watts 

7.5 7.5 a- c volts 

350 425 volts 

-72 -SOO volts 

Peak Grid Swing 67 95 volts 

Plate Current 14 28 ma. 

Mutual Conductance 1250 12O0 pmhos 

Plate Resistance 2400 2500 ohms 

Loud Resistance S000 8000 ohms 

U.P.O. ( 5 % second harmonic ) 2.1 3.0 watts 

Grid- voltage values are even myth respect to the mid-point of 
filament operated on a.c. If d.c. Is used, each stated value ot 
grid voltage should be decreased by 5.0 volts and should be re-
ferred to the negative end of the filament. 

In cases where the 842 is employed in resistance-coupled 

circuits, the recommended safe maximum value of grid leak 

is 1.0 megohm when the self- biasing method of obtaining 

grid bias is used. Wits fixed bias, however, the d- c res-

istance is the grid-caupling circuit should not exceed 
0.25 megotun. 

OUTLINE DIMENSIONS, TUBE SYMBOL, and 

SOCKET CONNECTIONS for the 842 are the same 

as for the 841. 

MAR. I., 1934 

RCA RADIOTRON COMPANY, INC. 

DATA 
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843 

R-F POWER AMPLIFIER, OSCILLATOR, 
A-F POWER AMPLIFIER 

Heater Coated Unipotential Cathode * 
Voltage 2.5 a,c or d- c volts 
Current 2.5 amp. 

Amplification Factor 7.7 
Direct lnterelectrode Capacitances: 

Grid to Plate 4.5 
Grid to Cathode 4 
Plate to Cathode 4 

Maximum Overall Length 
Maxlmum Diameter 
Bulb 
Base 

A-F POWER AMPLIFIER - Class A  

D- C Plate Voltage 425 max. volts 
Plate Dissipation 12 max. watts 
Typical Operation: 

D- C Plate Voltage 350 425 volts 
D- C Grid voltage -25 -35 volts 
A- F Grid voltage 25 35 volts 
D- C Plate Current 25 25 
Transconductance 1600 1600 r, os 

ohms 
Load Resistance 9500 
Plate Resistance 4800 4800 

12000 
Ve nt% U.P.O. ( 55 second harmonic) 0.95 1.6 

The d-c resistance in the grid circuit should not exceed 0.5 megohm 
with cathode bias, or 0.1 megohm without cathode bias. 

R-f POWER AMPLIFIER - Class B Telephony 

Carrier conditions tar tubo for use with a sax. sodulation factor of 1.0 
D- C Plate Voltage 450 max. volts 
D-C Plate Current 30 max. ma. 
Plate Dissipation 15 max. walls 
Typical Operation: 

D-C Plate Voltage 350 450 volts 
Grid Voltage -40 -55 volts 
D- C Plate Current 25 25 ma. 
Power Output 2 3 approx.watts 

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

Carrier conditions Per tube for use with a sax. eodulation factor of 1.0 

D- C Plate voltage 350 max. volts 
D- C Grid Voltage 200 max. volts 
D- C Plate Current 40 nao. ma. 
D-C Grid Current 7.5 max. ma. 
Plate Input 14 max. watts 
Plate Dissipation 10 max. watts 
Typical Operation: 

D- C Plate Voltage 250 350 volts 
Grid voltage -100 -150 volts 
O- C Plate Current 30 30 na. 
D- C Grid Current 00 7 7 approx.ma. 
Driving Power .* 1.3 1.6 approx.watts 
Power Output 3 5 approx.watts  

R-F POWER AMPLIFIER 4 OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without modutation 11 
D- C Plate Voltage 450 new, volts 
D- C Grid Voltage -200 max. volts 
D- C Plate Current 40 max. ma. 
D- C Grid Current 7.5 max. ma. 
Plate Input 18 max. watts 
Plate Dissipation 15 max, watts 
typical Operation.: 

D- C Plate Voltage 350 450 volts 
Grid Voltage -100 -140 volts 
D- C Plate Current 30 30 ma. 
D- C Grid Current .. 5 5 approx.me. 
Driving Power .. 0.8 1.0 approx.watts  
Power Output 5 7.5 approx.watts  

ppf 
UMt 
ppf 
5-5/8' 
2-3/16' 
S-17 

Medium 5- Pin 

In circuits where toe cathode isnot directly connectedtothe heater, 
the potential difference between heaterandcathode should be limited 

** to 45 volts. 
Subject to wide variations as explained on sheet TRANS. TUBE RATINGS 

E- Indicates a change. 

For use of the 843 at the higher frequencies, refer to sheet 
TRANS. TUBE RATINGS vs FREQUENCY. 

JULY 1, 1938 DATA 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC. 
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R-F POWER AMPLIFIER, OSCILLATOR, 

A-F POWER AMPLIFIER 

,48 h.— 2 MAX. 

517 BULB--

MEDIUM 
5- PIN BASE 

5' MAX. 

5 5;8 MAX. 

TUBE SYMBOL 5 TOP VI EW 
OF 

SOCKET CORRECTIONS 

GRID 

3 925-4337 

.... 
CATHODE 4 2 PLATE TUBE MOUNTING POSITION 

VERTICAL or HORIZONTAL 

HEATER 5 i HEATER 

AVERAGE PLATE CHARACTERISTICS 

TTPC 843 
C, • U.S VOLTS 

Ë 
.M1 • 

1 
,0 

.1, 

M1. 

P
L
A
T
T
 

e 
e .., 

... 
,.,. 

' 
4, 

e 

AO 

PLATO VOLTS 92C - SS 40 

JULY 1, 1938 
RCA RADIOTRON DIVISION 
RC/. MANUFACTURING 

DATA 
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845 

MODULATOR, A-F POWER AMPLIFIER 

Filament Thoriated Tungsten 
Voltage 10 
Current 3.25 

Amplification Factor 5.3 
Direct Interelectrode Capacitances: 
Grid to Plate 13.5 
Grid to Filament 6 
Plate to Filament 6.5 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Base 
RCA Socket 

MAXIMUM RATINGS and TYPICAL OPERAT 

A—F POWER AMPLIFIER d, MODULATOR 

D—C Plate Voltage 
Plate Dissipation 
Typical Operation: 

D—C Plate Voltage 
D—C Grid Voltage" 
Peak A—F Grid Voltage 
D—C Plate Current 
Transconductance 
Plate Resistance 
Load Resistance 

750 
—98 
93 
95 

3100 
1700 
3400 

U.P.O. ( 5% second harmonic) 15 

a—c or d—c volts 
amp. 

ljlJf 

PUf 
7-7/8" 

2-5/16" 
T-18 

Jumbo 4—Large Pin 
Type UT-541 

ING CONDITIONS 

— Class Al 

1250 max. 
100 max. 

1000 1250 
—145 —195 
140 190 
90 80 

3100 3100 
1700 1700 
6000 11000 

24 30 

volts 
watts 

volts 
volts 
volts 
ma. 
pmhos 
ohms 
ohms 
watts 

NOTE. In cases where the input circuit to the 845 is resistance coupled, 
the resistance in the grid circuit should not exceed 0.5 wegormi 
when cathode bias is used. Without cathode bias, the d—c resistance 
in the grid—coupling circuit should not exceed 0.1 megohm. 

A—F POWER AMPLIFIER & MODULATOR — Class AB' 

D—C Plate Voltage 
D—C Grid Voltage 
D—C Plate Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

Unless otherwise sPecified, values are for 2 tubes 
D—C Plate Voltage 1000 1250 volts 
D—C Grid Voltage' —175 —225 volts 
Peak A—F Grid—to—Grid Voltage 340 440 volts 
Zero—Signal D—C Plate Current 40 40 ma. 
Max.—Signal D—C Plate Current 230 240 ma. 
Load Resistance (per tube) 1150 
Effective Load Res.(pIate to plateI4600 
Max.—Signal Power Output 75 

With a—c filament supply. 

1250 max. 
—400 max. 
120 max. 
150 max. 
100 max. 

volts 
volts 
ma. 
watts 
watts 

1650 ohms 
6600 ohms 
115 approx.watts 

OUTLINE DIMENSIONS, TUBE SYMBOL,andSOCKET CONNECTIONS 
for the 845 are the same as for the 211. 

w- Indicates a change. 

April 15, 1940 DATA 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY, INC 
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AVERAGE PLATE CHARACTERISTICS 

- I I I 
Ef = 10 VOLTS D.C. 

PLATE MILLIAMPERES 

RCA RADIOTRON DIVISION 

o o 
0 

NOV. 1,1933 92C - 5310 
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846 

OSCILLATOR, 
R-F POWER AMPLIFIER 

(WATER COOLED) 

\ 9.57e5' 

Filament 
Voltage 
Current 

Amplification Factor 

Direct Interelectrode Capacitances (approx.): 
Grid to Plate 9 PPf 
Grid to Filament 6.5 PPf 
Plate to Filament 1.5 Alf 

MaxiMum Overall Length 9-1/2" 
Maximum Radius 3-3/8" 
Base None 
Water Jacket Special 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

This tube can often be operated at reduced filament voltage 
an explained on sheet TYPES OF CATHODES in front of book. 

R—F POWER AMPLIFIER — Class B Telepnony 

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

D-C Plate Voltage 7500 max. volts 
D-C Plate Current 0.5 max. amp. 
R-F Grid Current 24 max. amp. 
Plate Input 3.75 max. kw 
Plate Dissipation 2.5 max. kw 
Typical Operation: 
Filament Voltage 11 d-c volts 
D-C Plate Voltage 7000 volts 
D-C Grid Voltage -100 approx.volts 
Peak R-F Grid Voltage° 1275 approx.volts 
D-C Plate Current 0.45 amp. 
Driving Power". ° 175 approx.watts 
Power Output 1 approx.kw 

o an crest of a—f cycle with modulation factor of 1.0. 

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

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

D-C Plate Voltage 
D-C 4rid Voltage 
10C Plate Current 
D-C Grid Current 
R-F Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

Filament Voltage 
D-C Plate Voltage 
D-C Grid Voltage 

Tungsten 
11 
51 

40 

a -c or d-c volts 
amp. 

See next page. 

6000 max. volts 
-1000 max. volts 

0.5 max. amp. 
0.15 max. amp. 

24 max. amp. 
3 max. kw 

1.66 max. kw 

11 11 11 a-c volts 
4000 5000 6000 volts 
-850 -900 -960 approx.volts 

(continued on next pase) 

JULY 17, 1935 ( 1-36) RCA RADIOTRON DIVISION DATA 
RCA MAN,IFACTURING COMPANY. INC. 
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846 
OSCILLATOR, 

R-F POWER AMPLIFIER 
(continued from preceding page) 

Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current .' 
Driving Power' . 
Power Output 

R-F POWER AMPLIFIER 6 

'fey -down conditions 

D-C Plate Voltage 
D-C Grid 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 
D-C Grid Voltage 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current' . 
Driving Power .' 
Poner Output 

# Modulation essentially negative may be used if the positive peak of 
the audio—frequency envelope does not exceed 115%ofthe carrier con— 
ditions. 

Subject to aide variations as explained on Sheet TRANS. TURF RATINGS. 

For use of the 846 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs Frequency. 

1600 1700 1950 approx.volts 
0.3 0.4 0.5 amp. 

0.080 0.103 0.125 approx.amp. 
125 175 200 approx.watts 
0.9 1.5 2.25 approx.kw 

OSCILLATOR - Class C Telegraphy 

per tube without modulation Oi 

7500 max. volts 
-1000 max. volts 

1.0 max. amp. 
0.15 max. amp. 
30 max. amp. 
7.5 max. kw 
2.5 max. kw 

11 11 11 a -c volts 
5000 6000 7000 volts 
-800 -eso -900 approx.volts 
1850 2040 2303 approx.volts 
0.60 0.75 0.90 amp. 
0.11 0.125 0.14 eprox.amp. 
175 235 300 approx.watts 

2 3 4.25 approx.kw 

JULY 17, 1935 ( 1-30 
RCA RADIOTRON DIVISION 
PCA MANUFACTURING COMPANY WC 

DATA 
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OSCILLATOR, 

R-F POWER AMPLIFIER 

TUBE SYMBOL 
AND 

TERM' BAL CONNECT IONS 

.A 

A — Fil ament 
B — Plate 
C — Geld 

MAR. 9, 1933 )1-36 ) RCA RADIOTRON DIVISION 
RCA MANUFACTURING COWAN', INC. 

DATA 2 
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AVERAGE FILAMENT CHARACTERISTIC 
(TENTATIVE)  

•'I - I I 

7-7 COLD RESISTANCE OF FILAMENT = 0.015 OHM 

- 55 

-- 50 

35   

- 

1W-

I 

5 6 7 8 9 10 II 12 

FILAMENT VOLTS 

JUNE 19,1935 RCA RAMOTRON DIVISION 92C- 4503 
NC MANUF,C1l1kINO CO...P/4,4Y INC 
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AVERAGE FILAMENT -EMISSION CHARACTERISTIC 

(TENTATIVE) 
10 

7 

6 

5 

4 

2 

1.0 

0.8 

0.7 

0.6 

0.5 1.1 

0.4 O. 

  0.3 I 

 'O 
(71 

0.2 

0.1 

  .08 

  .07 

  .06 

.05 

.04 

.03 

  .02 

.01 
8 9 10 II 12 

FILAMENT VOLTS 

DEC. 21,1932 RCA RADIOTRON DIVISION 92C- 4504 
RCA MANUFACTURING COMPANY. INC 
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849 
MODULATOR, A-F POWER AMPLIFIER, 
R-F POWER AMPLIFIER, OSCILLATOR  

Filament Thoriated Tungsten 
Voltage 11 
Current 5 

Amplification Factor 19 

Direct lnterelectrode Capacitances: 
Grid to Plate 33.5 

Grid Sc, Filament 17 

Plate to Filament 3 PPf 

Overall Length 14-1/4 ± 1/8" 
Maximum Diameter 4-1/16" 
Bulb T-32 
Cap No.1904 
Base No.3503 
RCA End-Mountings Types UT-1085, UT-1086 

a -c or d-c volts 
amp. 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

me 
me 

A-F POWER AMPLIFIER & MODULATOR - Class A  

D-C Plate Voltage 3000 max. volts 
Plate Dissipation 300 max. watts 
Typical Operation: 

D-C Plate Voltage 2000 2500 3000 volts 
D-C Grid Voltage -74 -104 -132 volts 
Peak A-F Grid Voltage 68 98 126 volts 
D-C Plate Current 0.135 0.110 0.100 amp. 
Mutual Conductance 6500 6050 5850 pmhos 
Plate Resistance 2950 3150 3250 ohms 
Load Resistance 6000 12000 18000 ohms 
U. P.O. (5% second harmonic) 58 81 100 watts 

The d- c resistance in the grid el rcult should not exceed 0.25 megohm 
with cathode bias; 25000 ohms without cathode bias. 

A-F POWER AMPLIFIER ei MODULATOR - Class  

D-C Plate Voltage 3000 max. volts 
Max.-Signal D-C Plate Current * 0.35 max. amp. 
Max.-Signal Plate Input * 825 max. watts 
Plate Dissipation * 300 max. watts 
Typical Operation: 

Unless otherwise specified, values are for 2 tubes 
D-C Plate Voltage 2000 2500 3000 volts 
D-C Grid Voltage -105 -130 -155 volts 
Peak th-F Grid-to-GridVolt. 450 480 500 volts 
Zero-Sig. D-C Plate Cur. 0.014 0.02 0.024 amp. 
Max.-Sig. D-C Plate Cur. 0.65 0.56 0.52 amp. 
Load Resistance ( per tee) 1600 2600 3200 ohms 
Effective Load Resistance 

(plate to plate) 6400 10400 12800 ohms 
Max.-Signal Driving Power 16 14 12 approx.watts 
Max.-Signal Power Output 900 1000 1100 approx.watts 

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

4- Indicates a change. 

SEPT. 23, 1935(7-38) 
RCA RADIOTRON DIVISION 
RCA IAANUFACTURIR. COMPANY. INC 

DATA 



849 
MODULATOR, A-F POWER AMPLIFIER, 
R-F POWER AMPLIFIER, OSCILLATOR 

(continued from preceding page) 

R—F POWER AMPLIFIER — Class 8 Telephony 
Carrier conditions per tube for use oribil a aux. modulation fact. of 1.0 
D-C Plate Voltage 2500 max. volts 
D-C Plate Current 0.35 max. amp. 
Plate Input 600 max. watts 
Plate Dissipation 400 max. watts 
Typical Operation: 
D-C Plate Voltage 1500 2000 2500 volts 
D-C Grid Voltage -70 -95 -125 volts 
Peak R-F Grid Voltage 140 140 140 volts 
D-C Plate Current 0.320 0.265 0.216 an113-
D-C Grid Current '''' 5 3 1 approx.ma. 
Driving Power '' ° 18 15 12 approx.watts 
Power Output 150 170 180 approx.watts 

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

PLATE-MODULATED R—F POWER AMPLIFIER — Class C Telephony 
Carrier conditions per tube for use with a mmx. modulation factor of t.° 
D-C Plate Voltage 2000 max. volts 
D-C Grid.Voltage -500 max. volts 
D-C Plate Current 0.35 max. amp. 
D-C Grid Current 0.125 max. amp. 
Plate Input 700 max. watts 
Plate Dissipation 270 max. watts 
Typical Operation: 

D-C Plate Voltage 1500 2000 volts 
{ 71'00 10000 ohms 

D-C Grid Voltage 1 -250 -300 volts 
Peak R-F Grid Voltage 400 450 volts 
D-C Plate Current 0.3 0.3 amp. 
D-C Grid Current " 0.035 0.03 approx.amp. 
Driving Power s' 14 14 approx.watts 
Power Output 300 425 approx.watts 

1[Obtained by grid leak or partial self-bias methods. 

R—F POWER AMPLIFIER 8 OSCILLATOR — Class C Telegraphy 
Key-down conditions per tube without modulation$0 

D-C Plate Voltage 2500 max. volts 
D-C Grid Voltage -500 max. volts 
D-C Plate Current 0.35 max. amp. 
D-C Grid Current 0.125 max. amp. 
Plate Input 875 max. watts 
Plate Dissipation 400 max. watts 
Typical Operation: 

D-C Plate Voltage 1500 2000 2509 volts 
{ 5000 8000 12500 ohms 

D-C Grid Vol tage 4 -175 -200 -250 volts 
Peak R-F Grid Voltage 310 325 360 volts 
D-C Plate Current 0.3 0.3 0.3 amp. 

**. 4M,e1: See next page. 
4—Indicates a change. 

SEPT. 23. 1935 (7-38) 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY INC 

DATA 



849 

MODULATOR, A-F POWER AMPLIFIER, 
R-F POWER AMPLIFIER OSCILLATOR 

continued from prece Wig page 

D—C Grid Current ** 0.035 0.025 0.02 approx.amp. 
Driving Power ** 11 9 8 approx.watts 
Power Output 300 425 560 approx.watts 

.O• Obtained by grid- leak resistor or other self- or fixed-bias method. 

gele modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed I15%of the carrier con-
ditions. 

** Subject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

For use of the 849 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

14 IA ilt; 

TUBE SYMBOL h CONNECTIONS 
TO ENO-MOUNTINGS 

GAD FIL. 
RCA TYPE 
uT-eas 

RCA TYPE 
UT- I086 

PLATE 

6.16 • 1.4 
r- -4, 46 
3"2 117• 2 

N. 3503 BASE 

T32 BULB 

N.1904 CAP 

'346 
92S-4327 

TUBE MOUNTING POSITION 

VERTICAL: Filament base ( large) up. 
HORIZONTAL: Filament in vertical 

plane Ion edge). 

SEPT. 23, 1935 ( 7-381 
RCA RADIOTRON DIVISION 
RCA mANUFACTURING COMPANY. INC. 

DATA 2 
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851 
MODULATOR, A-F POWER AMPLIFIER, 
R-F POWER AMPLIFIER, OSCILLATOR  

Filament Thoriated Tungsten 
Voltage 11 
Current 15.5 

Amplification Factor 20.5 

Direct Interelectrode Capacitances ( approx.): 
Grid to Plate 47 WPf 

Grid to Filament 25.5 pf 

Plate to Filament 4.5 PPf 

Overall Length 17-1/2" ± 1/8" 
Maximum Diameter 6-1/8" 
Bulb T-48 
Cap No.1902 
Base No.3117 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER & MODULATOR - Class A 

D-C Plate Voltage 2500 max. volts 
Plate Dissipation 600 max. watts 
Typical Operation: 

Filament Voltage 11 11 11 a-c volts 
D-C Plate Voltage 1500 2000 2500 volts 
D-C Grid Voltage -49 -65 -92 volts 
Peak A-F Grid Voltage 44 60 87 volts 
D-C Plate Current 175 270 240 ma. 
Plate Resiistance 1800 1500 1600 ohms 
Load Resistance 3700 3100 5000 ohms 
Power Output 46 100 160 watts 

A-F POWER AMPLIFIER & MODULATOR  - Class B 

D-C Plate Voltage 3000 max. volts 
Max -Signai D-C Plate Current * 1 max. amp. 
Max-Signal Plate Input * 2250 max. watts 
Plate Dissipation * 750 max. watts 
Typical Operation - 2 tubes: 

lint esa otherwise specified, values are for 2 tubes. 
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. 500 490 490 volts 
Zero-Signal D-C PlateCur. 0.12 0.12 0.11 amp. 
Max-Signal D-C Plate Cur. 1.7 1.4 1.2 amp. 
Load Resistance per tube) 650 1000 1400 ohms 
Effective Load Resistance 

(plate to plate) 2600 4000 5600 ohms 
Max-Signal Driving Power 20 12 6 approx.watts 
Max-Signal Power Output 2.2 2.3 2.4 approx.kw 

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

E— Indicates a change 

a-c or d-c volts 
amp. 

SEPT. 23, 1935 ( 4-37) RCA RADIOTRON DIVISION 
9C, mANUFACILA.GCOMMNY,K 

DATA 



851 
MODULATOR. A.F POWER AMPLIFIER, 
R-F POWER AMPLIFIER, OSCILLATOR 

(continued from preceding page) 

R-F POWER AMPLIFIER - Class 8 Telephony 

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

D-C Plate Voltage 2500 max. volts 
D-C Plate Current 0.75 max. amp. 
R-F Grid Current 8 max. amp. 
Plate Input 1100 max. watts 
Plate Dissipation 750 max. watts 
Typical Operation: 

Filament Voltage 11 11 11 a-c volts 
D-C Plate Voltage 1500 2000 2500 volts 
D-C Grid Voltage -60 -85 -110 volts 
Peak R-F Grid Voltage 150 140 135 volts 
D-C Plate Current 0.62 0.475 0.39 amp. 
Driving Power ** ° 40 25 20 approx.watts 
Power Output 275 300 325 approx.watts 

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

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

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

D-C Plate Voltage 2000 max. volts 
D-C Grid Voltage -500 max. volts 
D-C Plate Current 1 max. amp. 
D-C Grid Current 0.2 max. amp. 
R-F Grid Current 8 max. amp. 
Plate Input 1800 max. watts 
Plate Dissipation 500 max. watts 
Typical Operation: 

Filament Voltage 11 11 a-c volts 
D-C Plate Voltage 1500 2000 volts 
D-C Grid Voltage -250 -3G0 volts 
Peak R-F Grid Voltage 475 525 volts 
D-C Plate Current 0.9 0.85 amp. 
D-C Grid Current ** 0.15 0.125 approx.amp. 
Driving Power ** 75 65 approx.watts 
Power Output 900 1250 approx.watts 

R-F MWER AMPLIFIER 4 OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without modulat ion ft 

D-C Plate Voltage 2500 max. volts 
D-C Grid Voltage -500 max. volts 
D-C Plate Current 1 max. amp. 
D-C Grid Current 0.2 max. amp. 
R-F Grid Current 10 max. amp. 
Plate Input 2500 max. watts 
Plate Dissipation 750 max. watts 
Typical.Operation: 

Filament Voltage 11 11 11 a-c volts 
D-C Plate Voltage 1500 2000 2500 volts 

See next page. 4—Inaicates a change 

SEPT. 23, 1935 (4-37) 
RCA RADIOTRON DIVISION 
RCA mAN,ACTUR,, COMPANY .NC 

DATA 



851 
MODULATOR, A-F POWER AMPLIFIER, \ 
R-F POWER AMPLIFIER, OSCILLATOR 

(continued from preceding page) 

D-C Grid Voltage 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current .' 
Driving Power .' 
Power Output 

-150 -200 -250 approx.volts 
375 425 450 approx.volts 
0.9 0.9 0.9 amp. 

0.15 0.12 0.1 approx.amp. 
55 50 45 approx.watts 
900 1250 1700 approx.watts 

's Subject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

Modulation essentially negative may be used if the positive peak of 
the positive peak of the audio-frequency envelope does not exceed 115% 
of the carrier conditions. 

For use of the 851 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

TUBE SYMBOL & CONNECTIONS 
TO END-MOUNTINGS. 

RCA TYPE 
UT- 1085 

I 1, I RCA TYPE 
  UT- Mt 
PLATE 

SEPT. 23, 19,35 ( 1-36) RCA RADIOTRON DIVISION 

RCA mANI,ACIUUNG COMPANY INC 

DATA 2 
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AVERAGE PLATE CHARACTERISTICS 

EriLiii_lilt-
#Pre. 

AUG.29,1928 

o o 

o 
PLATE M L LIAM PERES 

RCA RADIOTRON DIVISION 
RCA MANUFACTURING ,,MPANY. $NC 

925-5497 



657-B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

e 

GENERAL DATA 

Electrical: 

Filamentary Cathode, Coated: 
Voltage  5 ± 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 • F2 - Filament, 
(Insulated) Cathode Shield, 

Shell ( Anode 
Return) 

Cap - Anode 

Mounting Position Vertical with filament end down 
Maximum Overall Length 

(Including flexible leads)   29-7/8" 
Seated Length  19-1/2" ± 3/8" 
Maximum Diameter   7-1/8" 
Weight ( Approx.)   4 lbs 
Bulb   CF-56 
Cap  Skirted Large (JETEC No.C1-10) 
Base   Terminal-Support Shell (JETEC No.F0-2) 

Temperature Control: 

Heating--When the ambient temperature is so low that the 

normal riseofcondensed-mercurytemperatureabove 

the ambient temperature will not bring the con-
densed-mercury temperature up to the minimum value 
of the operating ranges specified under Maximum 

Ratings, some fers of heat-conserving enclosure 

or auxiliary heater will be required. 

Cooling—When the operating conditions are such that the 

maximum value of the operating condensed-mercury 

temperature range is exceeded, provision should 

be made for forced-air cooling sufficient to pre-

vent exceeding the maximum value. 

Temperature Rise of Condensed-Mercury to Equilibrium 
Above Ambient Temperature IApprox.):* 
No load  11.5 °C 
Full load  15 °C 

• With filament volts - 4.75 and no heat- conserving enclosure. 

FI F2 

-..Indicates a change. 

JULY 1, 1955 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW TERSE' 

DATA 1 



857-B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: For supply frequency of to cps 

Operating Condensed-Mercury 
Temperature Range 

25° to 60 0C 30° to 40 0C 
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 Min. Max. 

Filament Current   1 _ 33 amp 

Critical Anode Voltage . .   2 _ 100 volts 
Peak Tube Voltage Drop . .   3 _ 25 volts 

Note 1: With 5 volts rms on filament. 

Note 2: with 4.75 volts rois on filament, and condense0-mercury tem-
perature at 250c, or above.. 

Note 3: With 5 volts res on filament, condensed-mercury temperature 
of 350 i 50C, 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. 

OPERATING CONSIDERATIONS 

X-Ray Warning. X-rays are produced when the 857-6 is oper-
ated with a peak inverse voltage above 16000 volts 

(absolute value). These rays can constitute a health 
hazard unless the tube is adequately shielded for X-ray 

radiation. Although relatively simple shielding should 

prove adequate, make sure that it provides the required 
protection to the operator. 

Shields and rf filter circuits should be provided for the 

857-8 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. Cf filters are employed to prevent damage 

caused by rf currents which might otherwise be fed back 
into the rectifier tubes. 

** Averaged over any period of 30 seconds maximum. 

-A. Indicates a change. 

JULY 1, 1955 DATA 1 
TUBE DIVISION 

RAOI0 COWORATION or ANEMIC& NARMISON, NEW JERSEY 
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857-B 
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 

Eay 

MAX. 

DC 

OUTPUT 

AMPERES 

lay 

MAX. 

DC 

OUTPUT 

KW 

TO FILTER 

Pdc 

Fig. I 
Half-wave 

Single-Phase 

In-Phase Operation 

15400° 

7000à 

7000 
3200 

10 

10 
70 

32 

Fig. 2 

Full-Wave 

Single-Phase 

l'u-Phase Operation 

7700° 
35006 

7000 

3200 

20 

20 
140 
64 

Fig. 3 

Series 

Single-Phase 

In-Phase Operation 

154000 
70006 

lea) 
6400 

20 

20 

280 

128 

Fig. 4 

Half-Wave 

Three- Phase 

In-Phase Operation 

8900° 

4000à 

10500 

4800 
30 

30 
315 
144 

Fig. 5 
Parallel 

Three-Phase 

Quadrature Operation 

89oo° 
emià 

i 0500 
4800 

60 

60 
630 

288 

Fig. 6 

Series 

Three-phase 

Cuadrature Operation 

8900° 

eoe 

21000 

9600 
30 

30 
630 

288 

Fig. 7 

Half-Wave 
Four-Phase 

Quadrature Operation 
7700° 

3500' 

10100 

4600 

Rests- Induc- 

tuve tive 

Load Load 

36 40 

36 e 

Resis- Induc - 

tive tive 

Load Load 

364 404 

166 184 

Fig. 8 
Half-wave 

Six-Phase 

Quadrature Operation 
7700° 

35006 

105C0 

4800 

Resis- Induc- 

tuve tuve 

Load Load 

38 40 

38 e 

Resis- Induc - 
tulle tuve 

Load Load 

359 420 

182 192 

° For maximum peak inverse an.xle voltage of 22000 volts and maximum aver-
age current of 10 amperes. 

& For mas imam peak inverse anode voltage of 10000 volts and maximum aver-
age current of 10 amperes. 

JULY 1, 1955 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, UM JERSEY 

DATA 2 



857 - B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

ANODE 
I-«-.800"i.007" 

.625" 

SKIRTED LARGE• .813" 
CAP - f 2.281" 

JETEC NCI -10 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

TERMINAL- SUPPORT 
SHELL 

JETEC N2 FO -2 

19 1/2 " 

3/El: 

% "APPROX.--1._ 

1,3; 

= FILAMENT (INSULATED) 
F2= F IL AMENT, CATHODE SHIELD, 

AND SHELL (ANODE RETURN) 

92CM -4649R3 

JULY 1, 1955 
TUBE DIVISION 

RA010 CORPORATION of AMEINCA. HARRISON. NEW PERM 

CE-4649R3 



857 - B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

TERMINAL- SUPPORT SHELL 

SIZE AND SHAPE 

OF HOLES MAY 

VARY OR THEY 
MAY BE OMITTED 

0.500- 1.875" 

NON- INSULATED INSULATED BUSHING 
BUSHING 

4 
0.000„ - 0.406" I L 1.063 MAX. 

0.281" 

4.063:-
4.375 

92CS- 4653R2 

JETEC No.F0-2 

RCA No.3911 

JULY 1, 1955 TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

CE-4653R2 
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860 

POWER TETRODE 

GENERAL DATA 
Electrical: 

Filament, Thoriated Tungsten: 

Voltage 10 
Current 3.25 

Transconductance,for 
plate current of 16 ma 1100 

Direct Interelectrode Caparitances: 
Grid to Plate 0.08 max.* 
Input 7.75 
Output 7.5 

* With external shielding. 

Mechanical: 

Mounting Position 
Maximum Overall Length 
Maximum Radius 
Bulb 
Base Medium-Metal-Shell 

Basing Designation for BOTTOM VIEW 

Pin 1 - ; liement 
Pin 2- No 

Connection 
Pin 3 - Screen 
Pin 4- Filament 

ac or dc volts 
amp 

µmhos 

m,uf 
Auf 

Vertical, basedown 
8-3/4" 
4-1/4". 

GT-30, with arm 
Small 4-Pin, Bayonet. 

3F 

Top Lead-
Grid 

Side Lead-
Plate 

RF POWER AMPLIFIER - Class 8 Telephony 
Carrier conditIons per tube for use with a max. modulation factor of i.e 

Maximum Ratings, Absolute 

D-C Plate Voltage 
D-C Screen Voltage 
D-C Plate Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Voltage 
D-C Plate Current 
Power Output 

o 

Values: 

2000 
300 
-50 
60 
30 

3000 max. volts 
500 max. volts 
85 max. ma. 
150 max. watts 
10 max. watts 

100 max. watts 

3000 volts 
300 volts 
-50 volts 
43 ma. 

40 approx.watts 

PLATE-MODULATED RF POwER AMPLIFIER - Class C Telephony 
Carrier conditions per tube for use with a max. modulation factor of i.e 

Maximum Ratings, Absolute Vitues: 
D-C Plate Voltage 

Use.ot serles screen resistor Is not recommended. 

2000 max. volts 

JULY 1, 1938 ( 11-50) TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 



860 

POWER TETRODE 

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 1500 1800 2000 volts 
160000 80000 100000 ohms 

D-C Screen VoltageA 1 300 300 220 volts 
f 7500 7500 5300 ohms 

D-C Grid Voltages 1 -225 -225 -200 volts 
Peak R-F Grid Voltage - - 500 volts 
D-C Plate Current 70 67 85 ma. 
D-C Screen Current - - 25 ma. 
D-C Grid Current ** 30 30 38 approx.ma. 
Driving Power ** 15 15 17 approx.watts 
Power Output 45 60 105 approx.watts 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 
Icy-down conditions Per tube vit hout modulat ion It 

Maximum Ratings, Absolute Values: 
D-C Plate Voltage 3000 max. volts 
D-C Screen Voltage 500 max. volts 
D-C Grid Voltage -800 max. volts 
D-C Plate Current 150 max. ma. 
D-C Grid Current 40 max. ma. 
Plate Input 300 max. watts 
Screen Input 10 max. watts 
Plate Dissipation 100 max. watts 

Typical Operation: 
D-C Plate Voltage 1500 2000 2500 3000 volts 
D-C Screen Voltage ° 300 300 300 300 volts 

•{ 10000 10000 10000 10000 ohms 
D-C Grid Voltage • f 

-150 -150 -150 -150 volts 
D-C Plate Current 90 90 90 85 nia. 

D-C Grid Current ** 15 15 15 15 approx.ma. 
Driving Power *. 7 7 7 7 approx.watts  
Power Output 60 100 135 165 approx.watts  

• Obtained from modul ated plate-vol tage supply through resi stor or f rom 
modulated fixed supply. 

1 Obtained by grid-leak resi stor or by partial sel 1-bi as methods. 

M Modulation essentially negative may be used if the positive peak of 
the audio- frequency envelop• does not exceed II5Sof the carrier con-
ditions. 

e*  subject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

o Use of series resistor Is not reconanencied. 

. Obtained by g ri d- leak resistor or other sel 1- or fi xed-bi as method. 

500 max. volts 
-800 max. volts 

85 max. ma. 
40 max. ma. 
170 max. watts 
6.7 max. watts 1: 67 max. watts 

JULY 1, 1938 ( 11-50) TUBE DEPARTMENT 

RA010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 
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POWER TETRODE 

For use of the 860 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

"AID  
1/2"± '46" 

4 Vy" MAX. 
2 I/ " MAX. I 7/8"R. 16 

C-.I20"MAX. 

PLATE 

8 34" MAX. GT -10 BULB WITH ARM 
MEDIUM-METAL-SHELL SMALL 4- PIN BAYONET BASE 

92CM -4318R4 

JULY 1, 1938 ( 11-50) TM DEPARTMENT CE-4318R4 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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860 

AVERAGE PLATE CHARACTERISTICS 

I 
E.f.=.10 VOLTS D.C. 

11111 

SCREEN VOLTS = 500 

o 
o 
o 

0 0 0 0 0 0 
N 0 _  RO k.0 ,i. N 

PLATE (jb)OR SCREEN(Ic2 MILLIAMPERES 

APR.I9J1934 RCA RADIOTRON DIVISION 
RCA MANUFACRUMNO COMPANY INC 

925-5309 



861 

SCREEN GRID R-F POWER AMPLIFIER 

Filament Thoriated Tungsten 
Voltage 11 
Current 10 

Amplification Factor 300 approx. 
Transconductance for 

plate current of UOma. 2100 
Direct lnterelectrode Capacitances (approx.) 
Grid to Plate 0.1emaximum 
Input 14.5 
Output 10.5 

Overall Length 
Maximum Radius 
Bulb 
Cap (opposite filament base) 
Cap Ion side of bulb) 

Base 
RCA End-Mountings Types 

a-c or d-c volts 
amp. 

pmhos 

UPf 
ppf 
Puf 

17-3/32" i 1/8" 
6-5/8" 

GT-56 with arm 
No.3909 
No . 3910 
No.3503 

UT-1085, UT-1086 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

R-F POWER AMPLIFIER - Class El Telephony 
Carrier conditions Per tube for use with a max. modulation factor of /. o 

3500 max. volts 
750 max. volts 
250 max. ma. 
600 max. watts 
35 max. watts 

400 max. watts 

D-C Plate Voltage 
D-C Screen Voltage 
D-C Plate Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Screen Voltage ° 
D-C Grid Voltage 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current ** 
Driving Power ° ** 
Power Output 

0 Use of a series resistor Is not recommended. 
O At crest of a-f cycle with modulation factor of I.D. 

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

Carrier conditions Per tube for use with a max. modulation factor of 1.a 
D-C Plate Voltage 3000 max. volts 
D-C Screen Voltage 750 max. volts 
D-C Grid Voltage -1000 max. volts 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
,:. With external shielding. 

See next page. 

4- indicates a change. 

2500 3000 3500 volts 
500 500 500 volts 
-60 -60 -60 volts 
250 245 215 volts 
190 175 150 ma. 

4 4 4 approx.ma. 
20 15 15 approx.watts 

140 160 175 approx.watts 

300 max. 
75 max. 

650 max. 
30 max. 
270 max. 

ma. 

ma. 
watts 
watts 
watts 

JULY 1. 1938 DATA 
RCA RADIOTRON DIVISION 
RCA MANUFACURING COMPANY. INC. 

f— 
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861 

SCREEN GRID R-F POWER AMPLIFIER e 
(continued from preceding page) 

Typical Operation: 
D-C Plate Voltage 2000 2500 3000 volts 

130000 50000 70000 ohms 
D-C Screen Voltage 1 425 400 375 volts 

i 3900 3800 3600 ohms 
D-C Grid Voltage 1 -250 -225 -200 volts 
Peak R-F Grid Voltage 675 625 575 volts 
D-C Plate Current 250 220 200 ma. 
D-C Grid Current ** 65 60 55 approx.ma.  
Driving Power ** 45 40 35 approx.watts 
Power Output 285 340 400 approx.watts 

e obtained from modulated fixed supply ormodulated plate-voltage supply 
_ through resistor. 
I Obtained by grid- leak resistor or partial self-bias methods. 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without nodutationi 

D-C Plate Voltage 3500 max. volts 
D-C Screen Voltage 750 max. volts 
D-C Grid Voltage -1000 max. volts 
D-C Plate Current 350 max. ma. 
D-C Grid Current 75 max. ma. 
Plate Input 1200 max. watts 
Screen Input 35 max. watts 
Plate Dissipation 400 max. watts 
Typical Operation: 

D-C Plate Voltage 2000 3000 3500 volts 
D-C Screen Voltage ° 500 500 500 volts 

{ 6300 6300 6300 ohms 
D-C Grid Voltage • -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- look resistor or other fixed- or self-bias method . 
.-.. Use of series resistor is not recommended. 
1 Modulation essentially negative may be used If the positive peal( of 

the audio- frequency envelope does not exceed 115% of the carrier 
ga, conditions. 

Subject to side variations as explained on sheet TRANS. TUBE RATINGS. 

For use of the 861 at the higher frequencies, refer to sheet 
TRANS. TUBE RATINGS vs FREQUENCY. 

<— indicates a change. 

JULY 1, 1838 RCA RADIOTRON DIVISION 
ItC.mmeneURING Coceas,. C.C. 

DATA 
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SCREEN GRID R-F POWER AMPLIFIER 

Ir---
RCA TYPE 

II   UT- I086 
II GRID 

I LPLATE-LEAD TO UNBASED ARM 

••StREEN-METAL SIDE CAP 

NOTE:- SCREEN CONNECTION TO 
BOTH BLADE AND METAL 
SIDE CAP 

APR . 18, 1933 ( 9-361 . RCA RADIOTRON DIVISION 
RCA ...FACTORING COMPANY . INC . 

DATA 2 
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AVERAGE CHARACTERISTICS 

• 

.-.1_‘111.._1_,-11PLII,,1 I -r-7- I-7-771 . 

Ef = 1 VOLTS D.C. SCREEN VOLTS = 500 

CONTROL- GRID VOLTS =- Ec 

JUNE 2 2,1934 

400 

cL 

Id 

-1 

300 

o 
cc 

O 

200 

1000 2000 3000 4000 
PLATE VOLTS 

RCA RADIOTRON DIVISION 
RC A MANULACTIPRING COMPANY WIC 

92C- 5550 
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AVERAGE CHARACTERISTICS 
I 1 -1. 

Ef = 11 VOLTS D.C. SCREEN VOLTS = 500 

CONTROL- GRID VOLTS = ECI 

JUNE 2 2,1934 

A
M
P
E
R
E
S
 

1000 2000 3000 4000 
PLATE VOLTS 

RCA RADIOTRON DIVISION 
RCA mANUF^CIORING COKOnNY. 

92C- 5549 
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862-A 

TRANSMITTING TRIODE 
WATER & FORCED-AIR COOLED 

Electrical: 

Filament: Tungsten 
Voltage   33   a-c or d-c volts 
Current   207 
Starting - the current should never exceed 400 amperes, even 

momentarily. 

Amplification Factor. . . . 45 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate   70 
Grid to Filament  53 
Plate to Filament . . .   4.5 

Physical: 

Terminal Legend: 
F - Stranded Fila-

ment Terminal 
G- Ribbon 

Grid Terminal 

Mounting Position   Vertical only, glass end up 
Maximum Overall Length  60-3/8" 
Greatest Radius   10" 
Base ( with nozzle for air-cooling of filament seal) No.3908 
Water Jacket (with nozzle for air-cooling of bulb) Type UT-1289-A 
Gasket  RCA Stock No.17879 
Cool ing - Water flow of 15 to 25 gallons per minute must start before 

application of any voltages ard continue for at least 10 minute.: 
after removal of all voltages. Water temperature must no: 
exceed 700C at socket outlet underany conditionsof operation. 
Air flow of 15 cubic feet per minute in bulb nozzle and 3 cubic 
feet per minutein filament-seal nozzleis required before the 
application of any voltages and must continue for at least 1A 
minutes after removal of voltages to limit the glass tempera-
ture to 1500C at the hottest part. 

GENERAL DATA 

amp. 

uuf 
uuf: 
uuf! 

P - Water-cooled 
Plate 
Terminal 

This tube can often be operated at reduced filament voltage as explained 
on sheet TUBS OP CATHODES in General Section. 

A-F POWER AMPLIFIER & MODULATOR - Class B  

Maximum Ratings, Absolute Values: 
D-C PLATE VOLTAGE . . . .  15000 max. . volts 
MAX.-SIGNAL D-C PLATE CURRENT"  7.5 max. • amp. 
MAX.-SIGNAL PLATE INPUT"  100 max. • . kw 
PLATE DISSIPATION"  50 max. • . kw 

Typical Operation: 
Unless otherwise sPecified, values are for 2 tubes 

D-C Plate Voltage   12000 . . • volts 
D-C Grid Voltage°   0 . . • volts 
Peak A-F Grid-to-Grid Voltage   2000 . . • volts 
Zero-Signal D-C Plate Current   3 . . • amp. 
Max.-Signal D-C Plate Current . . . 13 . . . amp. 
Effective Load Res. ( plate to plate). . 1800 . . . ohms 
Max.-Signal Driving Power   450 approx. watts 
Max.-Signal Power Output  90 approx. kw 
n Averaged over any audio-frequency cycle of sine-wave form. 
-_Far e-F filament supply.  

MAR. 30, 1945 RCA vim* onnsKm 
10010 CORPORATION Of AMERICA. HARRISON, NM BRUT 

DATA 1 
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862-A 

TRANSMITTING TRIODE 

(continued from preceding page) 

R-F POWER AMPLIFIER - Class 13 Telephony  

Carrier conditions ber tube for use with a wax. nodulation factor of 1.0 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   20000 max. . volts 
D-C PLATE CURRENT   5 max. . amp. 
PLATE INPUT   100 max. . . kw 
PLATE DISSIPATION   75 max. . . kw 

Typical Operation: 

D-C Plate Voltage . . . 
D-C Grid Voltage° . . . 
Peak R-F Grid Voltage . 
D-C Plate Current . . . 
Driving Power! *. . . . 
Power Output  

:..tt crest of a- f cycle with modulation factor of 1.0. 
- For a-c filament supply. 

12000 15000 18000 . . • volts 
-100 -150 -200 . . • volts 
500 625 750 . . volts 
2.8 3.5 4.2 
0.5 0.75 1.1 approx. kw  
11 17.5 25 approx. kw  

PLATE MODULATED R-F POWER AMPLIFIER - Class C Telephony  

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

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   12000 max. . volts 
D-C GRID VOLTAGE  -3000 max. . volts 
D-C PLATE CURRENT   5 max. . amp. 
D-C GRID CURRENT  1.25 max. . amp. 
PLATE INPUT   60 max. . . kw 
PLATE DISSIPATION   50 max. . . kw 

Typical Operation: 

D-C Plate Voltage . . 8000 10000 12000 . . volts 
D-C Grid Voltage  -700 -750 -800 . . . volts 
Peak R-F Grid Voltage 1700 1850 2000 . . . volts 
D-C Plate Current . . 4 4.5 5 . . . amp. 
D-C Grid Current! . . 1 1 I approx. amp.  
Driving Power!   1.7 1.85 2 approx. kw  
Power Output  24 34 45 approx. kw  

R-F POWER AMPLIFIER (5, OSCILLATOR - Class C Telegraphy  

Key-down conditions de- tube without nodulationii 

Maximum Ratings, Absolute Vatues: 
D-C PLATE VOLTAGE   20000 max. • volts 
D-C GRID VOLTAGE  -3000 max. • volts 
D-C PLATE CURRENT   10 max. . amp. 
D-C GRID CURRENT  I max. • amp. 
PLATE INPUT   200 max. • . kw 
PLATE DISSIPATION   100 max. • . kw 
1, del: See next page.  

MAR. 30, 1945 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 

DATA 1 
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862-A 

TRANSMITTING TRIODE 

\ 96 

(continued from preceding page) 

Typical Operation: 

D-C Plate Voltage . . . . 12000 15000 18000 
D-C Grid Voltage  -800 -900 -1000 . . . volts 
Peak R-F Grid Voltage .   2050 2300 2550 . . . volts 
D-C Plate Current . . .   6.25 7.5 8.33 . . . volts, 
D-C Grid Current # . . .   0.8 0.85 0.9 approx. amp. 
Driving Power#   1.6 2 2.4 approx. kw  
Power Cutput  50 75 100 approx. kw  

A SuCect to wide variations as explained°. sheet TUBE RATINGS in General 
Section. 

$62=Z:=2,11óprceentetetleXeXd  coed the 

Data on operating frequencies for the 862-A are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

N9 3908 BASE OUTLINE 

92CS- 6577 

MAR. 30, 1945 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 2 



862—A 

TRANSMITTING TRIODE 

9 1  h 74; 

3/117-4611 

STRANDED GABLE 

I/2" DIA. APPROX. 

2 lie 

NT 3908 BASE 

4"MAX. 

5 if; DIA,' 

4 34;* kts" D IA • 

4 14 MAX. DIA, 

92G-8332R I 

F t LAMENT 

FLEXIBLE RIBBON 
I 14" X.015 APPROX. 

MAX. 

PLATE 

RIGID 

13"MIN. • - 

GRID 

21 74'i( 

i,..-.500"8 .020" 

60 34 MAX 

MAR. 30, 1945 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 2 
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862-A 

TRANSMITTING TRIODE 

ADDITIONAL CURVES 

FOR THE 862-A ARE THE SAME AS 

THOSE FOR TYPE 898-A 

MAR. 30, 1945 RCA VICTOR DIVISION 
R.I0 CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

CURVES 



865 

SCREEN GRID R-F POWER AMPLIFIER 

Filament Thoriated Tungsten 
Voltage 7.5 a-c or cl-c volts 
Current 2.0 amp. 

Amplification Factor 150 approx. 

Mutual Conductance for 
plate current of le ma. 750 

Direct Interelectrode Capacitances: 
Grid to Plate 0.10*maximum iipf 
Input 8.5 puf 
Output 8.0 P)Jf 

Maximum Overall Length 5-3/4" 
Maximum Diameter 2-1/16" 

ST-16 Bulb 
Cap Small Metal 
Base Medium 4-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

umhos 

R-F PONER AMPLIFIER- Class 8 (Telephony)  

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

D-C Plate Voltage 750 max. volts 
D-C Screen Voltage 175 max. volts 
D-C Plate Current 30 max. ma. 
R-F Grid Current 4 max. amp. 
Plate Input 22.5 max. watts 
Screen Input 3 max. 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 
D-C Grid Voltage -30 -30 volts 
D-C Plate Current 30 22 ma. 
D -C Grid Current 5 3 approx.ma. 
Driving Power ° ** 2 1.5 approx.watts 
Power Output 3 4.5 approx.watts 

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

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

Carrier conditions per tube for use with a nux. mcdulation 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 

* With external shielding. 

** See next page. 
(continued ou next eY 

500 max. volts 
175 max. volts 
-200 max. volts 

60 max. ma. 
15 max. ma. 
4 max. amp. 

SEPT. 30, 1936 DATA 
RCA RADIOTRON DIVISION 
RCA mANui AMRI,. COMPANY. INC 



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 Pcwer ** 3 2.5 approx.watts 
Power Output 8.5 10 approx.watts 

R-F POWER AMPLIFIER a OSCILLATCR -Class C Telegraphy 

Key-down conditions Per tube without modulation. 

D-C Plate Vol tage 750 rnax. 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 
Sc reen 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 -ee -80 -80 volts 
D-C Plate Current 55 50 45 40 ma. 
D-C Grid Current ** 11 9 6 5.5 approx.rra. 
Driving Power ** 2.5 2.0 1.2 1.0 approx.watts 
Per Output 8.5 10 14 16 approx.watts 

** Subject to wide variations es explained on sheetTRANS. TUBE RATINGS. 

4 Modulation essentially negative any be used If the positive peak of 
the audio—frequency envelope does not exceed 115% 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 RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC. 

DATA 
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865 

SCREEN GRID R-F POWER AMPLIFIER 

JUNE 15, 1936 DATA 2 
RCA RADIOTRON DIVISION 
RCA mAIM.I,P,PURING COMPANY INC 
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866—A 

e HALF-WAVE MERCURY-VAPOR RECTIFIER 
GENERAL DATA 

Electrical: 

Filament, Coated: 
Min. Av. Max. 

Voltage  2.38 2.5 2.62 ac volts 
Current at 2.5 volts 
Heating time at 

rated voltage  
Peak Tube Voltage 

Drop ( Approx.)   

Mechanical: 

- 5 5.4 amp 

15 sec 

- 15 - volts 

Operating Position   Vertical, base down 
Maximum Overall Length 
Maximum Seated Length  5-3/4" ± 3/16" 
Maximum Diameter   2-7/16" 
Weight ( Approx.)   3 oz 
Bulb   ST19 
Cap  Medium (JETEC No.C1-5) 
Socket   Johnson No.123-209, or equivalent 
Base   Medium-Shell Small 4-Pin 

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

Pin 1- Filament 
Pin 2- No Connec-

tion 
Fin 3-No Connec-

tion 

6-9/16" 

Pin 4- Filament, 
Cathode 
Shield 

Cap- Anode 

Temperature Control: 

Beating—When the ambient temperature is so low that the 

normal rise of condensed-mercury temperature 

above the ambient temperature will not bring the 

condensed-mercury temperature up to the minimum 

value of the operating ranges specified under 
Maximum Ratings, some form of heat-conserving 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 made forforced-air cooling sufficient to pre-
vent exceeding the maximum value. 

Temperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature ( Approx.): 
No load*   26 oc 
Full load a   33 °C 

* With 2.38 volts res on filament, and no heat-conserving enclosure. 

• With 2.62 volts rms on filament, average anode current = 0.5 ampere, and 
rio heat-conserving enclosure. 

..Indicates a chan e. 

8-57 ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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866-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: For supply frequency of bast's 

Operating Condensed-Mercury-

Temperature Rangee 

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

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

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

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

operation at 000 t 5° C is recommended. 

* Averaged over any interval of 30 seconds maximum. 

OPERATING CONSIDERATIONS 

Shields and rf filter circuits should be provided for the 

866-A if it issubjectedtoextraneous 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 rectifier tubes. 

,..indicates a change. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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866-A 

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

CIRCUIT 

MAX. 

TRANS. 
SEC. 

VOLTS 

(RMS) 

E 

APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 

Ea, 

MAX. 

DC 

OUTPUT 

AMPERES 

lav 

MAX. 

DC 

OUTPUT 

KW 

TO FILTER 

Pdc 

Fig. 1 

Half-Wave 

Single-Phase 

In-Phase Operation 

7000° 

3500à 
1700* 

3200 

1600 

800 

0.25 

0.25 

0.5 

0.8 

0.4 

0.4 

Fig. 2 

Full-Wave 

Single- Phase 
In-Phase Operation 

3500° 
1700' 

8°°* 

3200 

1600 

800 

0.5 

0.5 

1 

1.6 

0.8 

0.8 

Fig. 3 
Series 

Single-Phase 
11-Phase Operation 

7000° 
3500à 
1700* 

6400 
3200 
1600 

0.5 
0.5 

I 

3.2 
1.6 

1.6 

Fig. 4 

Half-Wave 

Three-Phase 
In-Phase Operation 

coon 

200CA 

1000* 

4800 

2400 

1200 

0.75 

0.75 

1.5 

3.6 

1.8 

1.8 

Fig. 5 

Parallel 

Three- Phase 

Quadrature Operation 

4003° 

2000A 

i°°0' 

4800 

2400 

1200 

1.5 

1.5 

3 

7.2 

3.6 

3.6 

Fig. 6 

Series 
Three-Phase 

Cadrature Operation 

4000° 

200CA 

1000° 

9600 

4800 

2400 

0.75 

0.75 

1.5 

7.2 

3.6 

3.6 

Fig. 7 

Half-Wave 

Four- Phase 
Cuadrature Operation 

3500° 
1700à 

800* • 

4500 

2300 

1100 

Rosis- Induc- 

tive five 

Load Load 

0.91 I 
0.91 I 

1.82 2 

Resis- Induc - 

tive two 

Load Load 

4.05 4.5 

2.07 2.3 

1.98 2.2 

Fig. 8 

Half-Wave 

Six-Phase 
Quairature Operation 

3500° 
1700à 

800* 

4800 
2400 

12ce 

Res is- Induc- 
tive tive 

Load Load 

0.95 I 
0.95 I 

1.9 2 

Rosis- Induc - 

tive tive 

Load Load 
4.6 4.8 

2.3 2.4 

2.28 2.4 

° For maximum peak inverse anode voltage of 10000 volts and condensed - 
mercury -temperature range o 20° to 600 C. 

A Far maximum peak inverse anode voltage of 5000 volts, and condensed - 
mrcury -temperature range of 20° to 70° C. 

* For maximum peak inverse anode voltage of 2500 volts, and condensed - 
marcury -temperature range of 200 to 80° C. 

ELECTRON TUBE DIVISION 
10010 CORPOPATION OF AMEFfICA. HARRISON. NEW JERSEY 

DATA 2 
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869-B 

• 

• 

e 

• 

• 

fhis fyøu Su ersedes Ree 7y9e 868-A 

Filament" Coated 
Voltage 5.0 
Current 18.0 

Overall Length 
Maximum Diameter 
Bulb 
Cap 
Base 
RCA End Mountings 

MAXIMUM RATINGS 

Peak ' nverse Voltage: 
For supply frequency up to 250-

Cane. Mercury feu*. 300 to 4000# 

Cond. Mercury femp. 30° to 600021! 

Peak Plate Current 
For supply frequency above 25., 

Average Plate Current 0 
Surge Current for max. of0.I sec. 
Peak Tube Voltage Drop 

The filament of the 869-8 should be 
temperature before plate voltage is applied. 
the delay is approximately I minute. 

4 Forced ventilation. Recommended temoerature 
350C A50C. 

4# Natural ventilation. Recommended temperature 
35°C * 5°C. 

O Ave-aped over a period of 30 sec. max. 

Por shielding and r-f fitter circuits, 

Por circuits, refer 

a—c volts 
amp. 

14-1/4" + 3-3/16" 
5-1/16" 
GT-40 
No.3905 
No.3502' 

UT-1085, UT-1086 

ligament Smcitation 

1.-phase 

20000 max. 
10000 max. 

10 max. 
2.5 max. 

100 
10 

41lowed to come 
For average 

of 

of 

refer to 

to fee 872. 

Out-iff-Pher 
(90 3 

15000 max. vol ts 
— volts 

15 max. amp. 
5 max. amp. 

max. amp. 
approx. volts 

up to operating 
conditions 

condensed mercury 

condensed mercury 

fyPe 871. 

CIRCUIT 

MAX. 
A-C INPUT 
VOLTS 
(UNS) 

APPROX. 
D-C OUTPUT 
VOLTS TO 
FILTER 

MAX. 
D-C OUTPUT 
CURRENT 
AMPERES 

PHASE RELATION 
BETWEEN FILAMENT 
ANO PLATE VOLTAGE 

Single-Phase 
Full-Wave 
(2 ; ens' 
Pig. t 

7000 
per tube 6300 5 In- PhaSe 

5250 
per tube 

4725 10 60° to 120° 

Single-Phase 
Pull-Wave 
(il tubes) 
F:y. 2 

14000 
total 12600 5 la- Phase 

10500 
total 

9450 10 60° to 1200 

Three-Phase 
Half-wave 
(3 tubes) 
Fg. 3 

8150 
per leg 

9550 7.5 In- Phase 

6100 
per leg 7150 15 600 to 120° 

Three-Phase 
Double-Y 

ter= 
Fig. 4 

8150 
per leg 

9550 15 In- Phase 

6100 
per leg 

7150  1 
1 

30 600 to 1200 

Three-Phase 
Full-Wave 
(6 tubes? 
Fig. 5 

8150 
Per leg 

19100 . 7.5 In- Phase 

6100 
per leg 14300 I 15 600 to 120° 

July 1, 1941 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC 

TENTATIVE DATA 



869- B 

HALF-WAVE MERCURY-VAPOR RECTIFIER ip 
(continued from preceding page) 

The table above classifies suitable rectifier circuits for 
the 869-8 and shows their safe maximum input and maximum 
output operating conditions. The values are based on sine— 
wave input and the use of a suitable choke preceding any con— 
denser in the filter circuit. 

r 03'32 

I IC APPROX. 

GT 40 BULB 

ZONE WHERE CONDENSED-
MERCURY TEMPERATURE 
SHOULD BE MEASURED 

N. 3R02 BASE 

ike 4 32 

F.1 Hig ib 

1(; 

e FILAMENT AND FILAMENT 
SHIELD CONNECTION 

F2 = FILAMENT CONNECTION 

4 

N. 3905 CAP 

TUBE SYMBOL 6 CONNECTIONS 
TO END-MOUNTINGS 

PLATE 
RCA TOPE 
uT-1086 

ri iiii 
'L. Ill_ 

RCA TYPE 
UT-1003 

925 -433002 

TUBE MOUNTING POSITION 
VERTICAL: Base dom. 
HORIZONTAL: No. 

July 1, 1941 
RCA RADIOTRON DIVISION 
RCA 995Nuff,ClueNG COMPANY. NC. 

TENTATIVE DATA 







872—A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 
Electrical: 

Filament, Coated: Min. Av. Na. 

Voltage 4  75 5 5.25 ac volts 
Current at 5 volts   - 7.5 8 amp 
Heating time at 

rated voltage  30 - sec 
Peak Tube Voltage 

Drop (Approx.)   - 10 - volts 

Mechanical: 

Operatirg Position  Vertical, base down 
Overall Length   8-1/4" ± 1/4" 
Maximum Diameter   2-5/16" 
Weight ( Approx.)   7 oz 
Bulb   118 
Cap  Medium (JETEC No.C1-5) 
Socket   Johnson No.123-211, or equivalent 
Base   Medium-Métal -Shell Jumbo 4-Pin 

with Bayonet (JETEC No.A4-29) 
Basing Designation for BOTTOM VIEW   441 

Pin 1- No Connec-
tion 

Pin 2- Filament, 
Cathode 
Shield 

Pin 3- No Connec-
tion 

Pir 4- Filament 
Cap- Anode 

Temperature Control: 

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

ambient temperature will not bring the condensed-mercury 

temperature up to the minimum vali.e of the operating 

ranges specified under Maximum Ratings, some form of 

heat-conserving enclosure or auxiliary heater will be 
required. 

Cooling— When the operating conditions are such that the 

maximum value of the operating condensed-mercury-tem-

perature range is exceeded, provision should be made 
for forced-air cooling sufficient to prevent exceeding 

the maximum value. 

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

With 4.75 volts rms on filament, and no heat—conserving enclosure. • 
With 5.25 volts ms on filament, average anode current 1.25 amperes, 
and no heat—conserving enclosure. 

Indicates a change. 

8-57 
ELECTRON TUBE DIVISION 

10010 CORPORATION CF AMERICA. HARRISON. NEW JERSEY 

MS, 

DATA 1 
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872-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, 4bsolute Values: For subtly frequency of to cbs 

Operating Condensed- Mercury-
Temperature Range ° 

20 ° to 70 ° C 20 ° to 60 ° C 

PEAK INVERSE ANODE 
VOLTAGE  5000 max. 10000 max. volts 

ANODE CURREN1: 
Peak   5 max. 5 max. amp 
Averaged   1.25 max. 1.25 max. amp 
Fault, for duration 

of 0.1 second maximum. 50 max. 50 max. amp 

'I Operation at 400 t 5° c is recommended. 
# Averaged over any interval or 15 seconds maximum. 

OPERATING CONSIDERATIONS 

Shields and rf filter circuits should be provided for the 

872-A if it is subjected to extraneous high- frequency 

fields during operation. These fields tend to produce 

breakdown effects in mercury vapor and 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 rec-

tifier tubes. 

-.Indicates a cnange. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 1 
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872-A 

e? 

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

CIRCUI T 

MAX. 

TRANS. 

SEC. 

VOLTS 
(UNS) 

E 

APPROX. 

DC 
OUTPUT 

VOLTS 

TO FILTER 

Eav 

MAX. 

DC 

OUTPUT 

AMPERES 

lav 

MAX. 

DC 
OUTPUT 

KW 

TO FILTER 

Pdc 

Fig. 1 

Half-Wave 
Single-Phase 

In-Phase Operation 

7000° 

3500a 

3200 

1600 

1.25 
1.25 

4 

2 

Fig. 2 
Full-Wave 

Single-Phase 

In-Phase Operation 

3500Q 
17004 

3200 
1600 

2.5 

2.5 

8 
4 

Fig. 3 

Series 

Single-Phase 

Ire-?hase Operation 

7coo° 
3500à 

(400 

3200 

2.5 

2.5 

16 

8 

Fig. 4 
Half-Wave 

Three- Phase 

!n-Phase Operation 

4000° 

2000A 

4800 

2400 

3.75 
3.75 

18 

9 

Fig. 5 
Parallel 

Three-Phase 

Quadrature Operation 

40001f 
2000 

4800 
2400 

7.5 

7.5 
36 
18 

Fig. 6 
Series 

Three- Phase 

Quadrature Operation 

4000° • 
2000 

9600 

4800 
3.75 
3.75 

36 

18 

Fig. 7 
Half-Wave 

Four-Phase 

Quadrature Operation 35°6. 
1700 

4500 

2250 

Rests- Induc- 
ttve tive 

Load Load 

4.5 5 

4.5 5 

Rests- Induc - 

tive tive 

Load Load 

20 22.5 

10 11.2 

Fig. 8 
Half-Wave 

Six-Phase 

Quacrature Operation 
1700 
  

2400 

Rests- Induc- 
title ttve 

Load Load 

4-75 5 
4.75 5 

Rests- Induc - 

tive ttve 

Load Load 

22.8 24 

11.4 12 

c Fur maximum peak inverse anode voltage of 00000 volt and condensed - 
mercury - temperature range of 200 to 60 0 C. 

L FDr maximum peak inverse anode voltage of 5000voltsandcondensau - 
mercury - temperature range of 20 0 to 70 0 C. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA s 
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880 

R-F POWER AMPLIFIER,CLASS B MODULATOR 
(WATER COOLED) 

Filament Tungsten 
Voltage 12.6 a -c or d-c volts 
Current 320 amp. 
Starting - The filament current must never exceed 1-1/2 times the 

normal value, even momentarily. 

Amplification Factor 20 
Direct Interelectrode Capacitances: 

Grid to Plate 26 
Grid to Filament. 29 
Plate to Filament 2.6 

Maximum Overall Length 11-1/2" 
Maximum Diameter 7" 
Water Jacket UT-4001 
Cool'ng -Water flow of 12 to 20 gallons per minute must start before 

application of any voltAges. Water temperature at jacket out-
let must not exceed 70"C under any conditions of operation. 
Air flow of 20 cu. ft./min. from three-inch nozzle, directed 
toward the top portion of the bulb, is required. 

Ppf 
pill 
ppf 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

This tube can often be operated with reduced filaient voltage as ex-
plained on sheet TYPgS OP CITNODSS in front of book. 

A-F POWER AMPLIFIER- Class B 

D-C °late Voltage 
Max.-Signal D-C Plate Current * 
Max.-Signal Plate Input * 
Plate Dissipation* 
Typical Operation: 

Unless otherwise specified 

D-C Plate Voltage 
D-C Grid Voltage # 
Peak A-F Grid-to-Grid Voltage 
Zero-Signal D-C Plate Current 
Max.-Signal D-C Plate Current 
Load Resistance per tube) 

Effective Load Resistance 
Iplate to plate) 

Max.-Signal Driving Power 
Max.-Signal Power Output 

R-F POWER AMPLIFIER-
Carrier conditions per tube for use 'di 

D-C Plate Voltage 
D-C Plate Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

D-G Plate Voltage 
D-C Grid Voltage # 
Peak R-F Grid Voltage 
D-C Plate Current 
Driving Power ** ° 
Power Output ** 

• averaged over any 
cycle 

10500 
5 

40 
15 

max. 
max. 

max. 

max. 

volts 
amp. 
kw 
kw 

values are for 2 tubes 

7500 10000 volts 
-300 -430 volts 
1450 1690 volts 
1.0 1.0 amp. 

7 7 amp. 
550 800 ohms 

2200 3200 ohms 
250 225 approx. watts 
30 45 approx. kw  

Class 13 Telephony 
th a wax. modulation factor of 1.0 

10500 
4 

32 
20 

max. 
max. 
max. 
max. 

volts 
amp. 
kw 
kw 

7500 10000 volts 
-310 -430 volts 
450 550 volts 
3.5 3 amp. 
500 500 approx. wat-,s 

8 10 approx. kw  
of sine-wave form. 

MARC- 15, 1941 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC 

TENTATIVE DATA 
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R-F POWER AMPLIFIER,CLASS B MODULATOR 
(continued from preceding page) 

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

Carrier conditions ps, tube for use with a wax. modulation factor of 1.0 
D-C Plate Voltage 10500 max. volts 
D-C Grid Voltage oe -1200 max. volts 
D-C Plate Current 3.6 max. amp. 
D-C Grid Current 0.6 max. amp. 
Plate Input 36 max. kw 
Plate Dissipation 12 max. kw 
Typical Operation: 

D-C Plate Voltage 7500 10000 volts 
D-C Grid VoltageA { -1000 -1200 volts 

3300 2400 ohms 
Peak R-F Grid Voltage 1550 1770 volts 
D-C Plate Current 3 3.6 amp. 
D-C Grid Current** 0.3 0.5approx. amp.  
Driving Power** 460 880approx. watts 
Power Output 16 28approx. kw 

R-F POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

Ley-down conditions per tub. without sodulation #0 

D-C Plate Voltage 10500 max. volts 
D-C Grid Voltage -1200 max. volts 
D-C Plate Current 6 max. amp. 
D-C Grid Current 0.6 max. amp. 
Plate Input 60 max. kw 
Plate Dissipation 20 max. kw 
Typical Operation: 

D-C Plate Voltage 7500 10000 10000 volts 
D-C Grid VoltageA f -600 -800 -800 volts 

1, 1340 2000 1600 ohms 
Peak R-F Grid Voltage 1250 1400 1500 volts 
D-C Plate Current 5 4.5 6 amp. 
D-C Grid Current** 0.45 0.4 0.5approx. amp. 
Driving Power** 560 550 750 approx. watts 
Power Output 27 34 45 approx. kw 

o Grid voltages are given with respect to the mid-point of filament 
operated on a.c. If d.c. is used, each stated value of grid voltage 
should be reduced by one-half the filament voltage and the circuit 

„ returns made to the negative end of the filament. 
:. At crest of audio-frequency cycle with modulation factor of 1.0. 
-- Subject towide variations as explained on sheet TRANS. TUBE RATINGS. 
OW Modulation essentially negative nay be used if the positive peak of 

the audio-frequency envelope does not exceed 115% of the carrier con-
ditions. 

A Obtained by grid resistor of value shown or by other self- or fixed-
bias methods. 

Data on operating frequencies for the 880 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

MARCH 15, 1941 
RCA RADODTRON DIVISION 
RCA MANUFACTURING COMPANY. NC. 

TENTATIVE DATA 
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• R-F POWER AMPLIFIER, CLASS B MODULATOR 

FILAMENT 
POST 

GRID 
POST 

2 5/;* 

L 

TOP VIEW OF TM 

GRID 
POST 

FILAMENT 
POST 

MIN. 
.650 MIN.- L 

i-P(If1\  
5 MAX. 

II II I ;¡ 

I 'I Ih 
!:  5 25/3; ± >3; II 

I II 

ir- 4.062"±.0451 I 

.500"—T 
.020" 

834i 34; 

13/32' MIN. 

APPROX. 
le 1 

PLATE 

 4.1137"±.032" 

5.75e± .032' 

.045*-4 

14"MIN. 

3..± 

TUBE MOUNTING POSITION  

VERTICAL: Glass end up. 
HORIZONTAL: No. 

92C- 618I 

MAPC:H 15, 1941 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY, INC. 

TENTATIVE DATA 2 
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AVERAGE FILAMENT-EMISSION CHARACTERISTIC 
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JUNE 17,1940 RCA RADIOTRON DIVISION 
RCA MANUFACTURING COWAN, INC: 
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92C- 6180 
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880 
AVERAGE CONSTANT- CURRENT CHARACTERISTICS 

(TENTATIVE) 

o 
o 

GRID VOLTS ( c.) 
RCA RADIOTRON DIVISION 
RCA mANUFACTURNG. CCHAPANT. NC. 

o 

o 
o 

E -F -12.6 VOLTS A.C. 

o 
o 

JUNE 17, 1940 92C- 6178 
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TRANSMITTING TRIODE 
WATER & FORCED-AIR COOLED 

SUpersedes Type 84 

GENERAL bATA 

Electrical: 

Filament, Tungsten: 
Voltage   11   volts 
Current   125   amp 
Starting Current: The filament current must never exceed 187 amperes, 

even momentarily.. 

Amplification Factor. . . . 21 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate   17.5 utlf 
Grid to Filament. . .   23.3 uf 
Plate to Filament . .   2.7 upf 

Mechanical: 

Terminal Connections: 

F- Fil ament 
(Short Terminals) 

G- Grid 
(Long Terminals) 

SHORT 
POST 

TOP VIEW 

SNORT 
POST 

Mounting Position  Vertical only, glass end up 
Overall Length   10-7/16" t 1/4" 
Maximum Diameter   3-5/B" 
Water Jacket   Type UT-40D0 
Water Flow: 3 to 6 gallons per minute must start before application .of 

any voltages, and must continue for at least 5 minutes after removal 
of all voltages. Water temperature at jacket outlet must not exceed 
7008 under any conditions of operativo. 

Air Flow: is cu.ft. per minute through a 3— inch diameter nozzle must be 
directed downward toward grid and slate seals before and during the 
application of any voltages to limit temperature of glass at hottest 
point to 1508C. 

this tube can often be operated at reduced filament voltage, as explained 
on sheet PIPES OP 0.41NODES in General Section. 

P- Water-Cooled 
Plate Terminal 

AF POWER AMPLIFIER A MODULATOR - Class El  

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  8500 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   2 max. amp 
MAX.-SIGNAL PLATE INPUT*  12 max. kw 
PLATE DISSIPATION*  5 max. kw 

Typical Operation: 

Unless otherwise specified, values are for two tubes 

DC Plate Voltage  5000 6000 7500 . . volts 
DC Grid Voltage'. .   -180 -230 -300 . • volts 
Peak AF Grid-to-Grid Volt..   1460 1680 1700 . • volts 

* Averaged over any audio—frequency cycle of sine—wave form. 
al:See next page. 

JUNE 20, 1946 TUBE DIVISION 
11A010 CORPORATION OF ANIRICA, HARRISON, NEW JERSEY 

DATA 1 
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TRANSMITTING TRIODE 

Zero-Signal DC Plate Cur. . . 0.4 0.4 0.4 amp 
Max.-Signal CC Plate Cur. . . 3.2 3.6 3.2 amp 
Effective Load Resistance 

(plate-to-plate)  2520 3680 5000 . . ohms 
Max.-Signal Driving Power 

(Approx.)   170 180 150 . . watts 
Max.-Signal Power Output 

(Approx.)   8.8 12 15 . . kw 

RF POWER AMPLIFIER - Class B Telephony 

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

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  8500 max. volts 
DC PLATE CURRENT  1.0 max. amp 
PLATE INPUT   7.5 max. kw 
PLATE DISSIPATION   5.0 max. kw 

Typical Operation: 

DC Plate Voltage  6000 7500 . . volts 
DC Grid Voltage.  -250 -300 . . volts 
Peak RF Grid Voltage  920 1000 . . volts 
DC Plate Current  0.9 0.9 . . amp 
Driving Power ( Approx.)**0  95 80 . . watts 
Power Output ( Approx  )   1.5 2 . . kw 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier ccmditions per tube for use with a ea*. undulation factor of 1.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  6000 max. volts 
DC GRID VOLTAGE   -1000 max. volts 
DC PLATE CURRENT  1.0 max. amp 
DC GRID CURRENT   0.25 max. amp 
PLATE INPUT   6.0 max. kw 
PLATE DISSIPATION   3.0 max. kw 

Typical Operation: 

DC Plate Voltage  5000 6000 . . volts 
DC Grid Voltage   -800 -900 . . volts 
Peak RF Grid Voltage  1300 1420 . . volts 
DC Plate Current  0..9 1.0 . . amp 
DC Grid Current (Approx.)* 0  12 0.1 . . amp 
Driving Power (Approx.)*  155 140 . . watts 
Power Output ( Approx  ) 2  75 4 . . kw 

'RF POWER AMPLIFIER t OSCILLATOR - Class C Telegraphy 

ley-dcwn conditions per tube without *adulation** 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  8500 max. volts 
DC GRID VOLTAGE   -1000 max. volts 

op, **, 0, 00: See next page. 

JUNE 20, 1946 TUBE DIVISION 
10010 COPPORATION 00 AMONG, IMPRISON. NEW JERSEY 

DATA 1 
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TRANSMITTING TRIODE 

iffe, 

DC PLATE CURRENT  2.0 max. amp 
DC GRID CURRENT   0.25 max. amp 
PLATE INPUT   16 max. kw 
PLATE DISSIPATION   5 max. kw 

Typical Operation: 

DC Plate Voltage  5000 6000 7500 . • volts 
DC Grid Voltage   —500 —600 —800 . . volts 
Peak RF Grid Voltage  1200 1460 1830 . • volts 
DC Plate Current  1.5 1.8 2.0 • • amp 
DC Grid Current (Approx.)#. • 0.19 0.21 0.24 • • amp 
Driving Power (Approx.)#. .   220 290 400 • • wets 
Power Output ( Approx  )   5 7 10 • . kw 

0 with ac filament excitation. 

** At crest of audio.- frequency cycle with modulation factor of 1.0. 

B Subject to wide variations as explained on sheet TUBE RATINGS in General 
Section. 

WO Modulation essentially negative may be used if the positive pe,k of 
the audio— frequency envelope does not exceed 115% of the carrier con— 
ditions. 

Data on operating frequencies or the 889—A are given ON the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

JUNE 20, 1946 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 2 
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TRANSMITTING TRIODE 

FILAMENT POST 
(SHORT) 
N23950 

GRID POST 

GRID POST 
NS 1869 

SEE NOTE 

FILAMENT POST 
(SHORT) 

STRAIGHT 
SIDE 

.437 "± . 007" 
1- 7/16'MIN. 4 POSTS 

6/"MIN. 

3/4  MIN. 

2 71 MAX. DIA. 

3  MAX. DIA. 

2.687"±.015" 

PLATE 

5" 3 /8 MAX. 
DI A. 

6 1/16j34 

I 1/2" MIN. 

LL.312"/ .015" 
43/8 ± 1/16 

2.022"± .030" 
DI A. 

NOTE: THE TUBE BASE SHALL FIE LAFAbLE OF ENTERING 

TO A DISTANCE OF 5/8" INA FLAT- PLATE GAUGE HAVING 

FOUR HOLES . 536" 1 . 001" DI AMETER ARRANGED ON A 

CIRCLE OF 2. 125" . 001" DIAMETER AT ANGLES OF 

906 ± 10'. 
92CN-6039R2 

JUNE 20, 1946 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-6039R2 
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AVERAGE FILAMENT- EMISSION CHARACTERISTIC 
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AVERAGE PLATE CHARACTERISTICS 

= I VOLTS A C 
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TYPICAL CHARACTERISTICS 
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A.AVERAGE CONSTANT -CURRENT CHARACTERISTICS 

IF 

• 

E+ = II VOLTS A . 0 . 

GRID AMPERES = lc 

PLATE AMPERES = Ib 

MAY 22,1939 

GRID VOLTS ( Ec 

TUBE DIVISION 
RADIO CORPORMION 0, AMERICA, H•RRISON. NLW ItRSFY 

92C— O88 





P- % ter-Cooled 
Plate Terminal 

II 

889R-A 

TRANSMITTING TRIODE 
FORCED-AIR COOLED 

Supersedes Type 889-P 

GENERAL DATA  

Electrical: 

Filament, Tungsten: 
Voltage   11   volts 
Current 125   amp 
Starting Current: The filament current most never exceed 187 amperes, 

even momentarily. 

Amplification Factor . . . 21 
Direct interelectrode Capacitances (Approx.): 

Grid to Plate   18.5 Iluf 
Grid to Filament 23.3 ullf 
Plate to Filament 3.0 guf 

Mechanical: 

lei-mirai Connections: 

F-Fi lament 
(Short Terminals) 

G- Grid 
(Long Terminals) 

SHORT 
POST 

Mounting Position   vertical only, glass end up 
Overall Length   11-1/2" + 3/6" 
Radiator Clamp Diameter   10-7/8" + 1/8" 
Radiator   Integral part of tube 
!'.ir Flow: 

For ' late Pissipation of 
3.3 Kw 4.0 Kw 5.0 Kw  

Through Radiator   325 mie. 390 tn.., 500 min  Cfs 

At Pressure of   0.38 min. 0.5 min. 0.7 min.in. of water 

The specified air flow should be delivered by a blower vertically 
upward through the radiator before and during the application of any 
voltages. 

To Grid and Filament Seals   15 . . . cfm 

The specified air flow must be directed vertically downward frbrn a 
3- inch diameter nozzle upon the grid and filament seals before and 
during the application of any voltages in order to limit the temper-
ature of the glass at the hottest part to the maximum specified value. 

:Bulb Temperature  150 max. . . °C 
Input Air Temoerature ( to Radiator) . .   50 max. . . °C 
Fadiator Temperature  180 max. . . °C 

"" "" ':P:h"eebt e''gre,1 '.4f4,1";:rt: General Section. as"e " d 

AF POWER AMPLIFIER d. MODHLATOR - Class 8  

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  8500 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   2.0 max.. amp 
MAX.-SIGNAL PLATE INPUT*  12 max. kw 
PLATE DISSIPATION*  5.0 max. kw 
• averaged over 5T5 audio -frequency cycle of sine-wave form. •  

JUNE 20, 1946 TUBE DIVISION 
RADIO CORPORATIOM OF AMERICA, HARRISON, NEW JERSEY 

DATA. 1 
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TRANSMITTING TRIODE 

Typical Operation: 

Unless otherwise sPecified, values are for two tubes 

DC Plate Voltage  5000 6000 7500 
DC Grid Voltage.. .   -180 -230 -300 
Peak AF Grid-to-Grid Volt..   1460 1680 1700 
Zero-Signal DC Plate Cur. .   0.4 0.4 0.4 
Max.-Signal DC Plate Cur. .   3.2 3.6 3.2 
Effective Load Resistance 

(plate-to-plate)  2520 3680 5000 
Max.-Signal Driving Power 

(Approx.)   170 180 150 
Max.-Signal Power Output 

(Approx.)   8.8 12 15 

volts 
volts 
volts 
amp 
amp 

ohms 

watts 

kw 

RF POWER AMPLIFIER - Class B Telephony 

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

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  8500 max. volts 
DC PLATE CURRENT  1.0 max. amp 
PLATE INPUT   7.5 max. watts 
PLATE DISSIPATION   5.0 max. watts 

Typical Operation: 

DC Plate Voltage  6000 7500 . . volts 
DC Grid Voltage   -250 -300 . . volts 
Peak RF Grid Voltage  920 1000 . . volts 
DC Plate Current  0.9 0.9 . . amp 
Driving Power ( Approxi ee#  95 80 . . watts 
Power Output (Approx  )   1.5 2 . . kw 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephory  

Carrier conditions OOT tube for use with a nao. modulation factor of 1.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  6000 max. volts 
DC GRID VOLTAGE.  -1000 max. volts 
DC PLATE CURRENT  1.0 max. amp 
DC GRID CURRENT   0.25 max. amp 
PLATE INPUT   6 max. kw 
PLATE DISSIPATION   3 max. kw 

Typical Operation: 

DC Plate Voltage  5000 6000 . . volts 
DC Grid Voltage   -800 -900 . . volts 
Peak RF Grid Voltage  1300 1420 . . volts 
DC Plate Current  - 0.9 1.0 . . amp 
DC Grid Current (Approx.)   0.12 0.1 . . amp 
e, ee , #: see next page. 

JUNE 20, 1946 TUBE DIVISION 
tADIO COtPORATION OF AMERICA. HARRISON. NEW JERSEY 
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889R-A 

TRANSMITTING TRIODE 

111r1 

Driving Power (Approx.) ii  155 140 . . watts 
Power Output (Approx  ) 2  75 4 . . kw 

RF PUNIER AMPLIFIER & OSCILLATOR - Class C Telegraphy  

gay-down conditions par tube without uodulationfit 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID VOLTAGE'  
DC PLATE CURRENT  
DC GRID CURRENT   
PLATE INPUT   
PLATE DISSIPATION   

8500 max. volts 
-1000 max. volts 

2.0 max. amp 
0.25 max. amp 

16 max. kw. 
5 max. kw 

Typical Operation: 
DC Plate Voltage  5000 6000 7500 . . volts' 
DC Grid Voltage   -500 -600 -800 . . volts 
Peak RF Grid Voltage  12d0 1460 1830 . . volts 
DC Plate Current  1.5 1.8 2.0 . . amp 
DC GrId Current ( Approx.)&   0.19 0.21 0.24 . . amo 
Driving Power ( Approx.4. .   220 290 400 . . watts 
Power Output (Approx  5 7 10 . . kw 

• With ac filament excitation. 

** At crest of audio- frequency cycle wi th modulation factor of 1.0. 

Subject to wide variations as expl ai ned on sheet TUBE RATINGS in General 

OA Modulat ion essentially negat ive may be used if the posit ive peak of 
the audio- frequency envelope does nus exceed 115% of the carrier con-
ditions. 

Data on operating frequencies for the 889R-A are given on * he 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

CURVES 
FOR THE 889R-A ARE THE SAME 
AS THOSE FOR TYPE 889-A 

JUNE 20, 1946 TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

DATA 2 



cbt - 
889R-A 

TRANSMITTING TRIODE 

FILAMENT 
POST 

(SHORT) 
Ne 3950 

PLATE 
TERMINAL 

±3/8" 

1 , PLANE THROUGH t OF FILAMENT 
POSTS WILL NOT DEVIATE MORE 
THAN 15" FROM PLANE THROUGH 
t OF HANDLES. 

,'- • GRID POST 
\ NO 1869 

SEE • 
NOTE 

\\ 5 V ± 3/32" R. 

545" DIA. 

SCREW 

AIR-COOLED 
RADIATOR 

TOP VIEW OF TUBE 

4 POSTS 
.437"i .007" DIA. r-

8" I/8" 

DIA. 

3.4. MIN. 
5/8" M I N. 

PLATE 
TERMINAL 

;1 1/3 2. 

STRAIGHT 
iN7 SIDE 

3 /8'MAX. DIA. 

92Cm-616003 

6 1/2 " 

± 1/8" 

' 3/4,, 

NOTE: THE TUBE EASE SHALL BE C RIME OF ENTERING TO A OSTANCE OF 
5/8. IN A FLAT- PLATE GAUGE HA ING FOUR HOLES . 536 . 3 . 001 . DIAMETER 
ARRANGED ON A CIRCLE OF 2.125 . ± 001 . DIAMETER AT ANGLES OF 900 3 10'. 

JUNE 20, 1946 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW oar( 

CE-6164R3 
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891 

R-F POWER AMPLIFIER, MODULATOR 
(WATER raniall 

Filament Tungsten, Two-Unit Type 
Excitation 1p A.C., 2p A.C., or D.C. 

See FILAMENT CONNECTIONS under this type. 
Voltage per unit 11 volts 
Current per unit 60 amp. 
Starting: The current in each unit must never exceed 120 amperes. 
Iota: When a single-phase or d- c supply is used, do not connect the 

tug fitment units in parallel. Doing so wilt overheat common 
fitment lead ( targe terminal) and damage tube. 

Amplification Factor 8 
Direct lnterelectrode Capacitances ( approx.): 

Grid to Plate 27 Plif 
Grid to Filament 18 PP', 
Plate to Filament 2 Plif 

Maximum Overall Length 20-5/e 
Maximum Radius 6-1/2° 
Cap No.3950 
Base No.3232 
Water Jacket Type UT-1285-A 
Cooling - water flow of g to 8 gallons per minute must start before 

application of any voltages and continue for at least 5 minutes 
after removal of voltages. mater temperature must not exceed 
70 C at jacket outlet under any conditions of operation. 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

This tube can often be operated with reduced filament voltage as en-
plained on sheet 22222 OP CATHODE'S in front of book. 

A-F POWER AMPLIFIER & MODULATOR - Class AI 

D-C Plate Voltage 12000 malt, volts 
Plate Input 7.5 max. kw 
Plate Dissipation 7.5 max. kw 
Typical Operation: 

D-C Plate Voltage 8000 volts 
D-C Grid Voltage If -630 volts 
Peak A-F Grid Voltage 700 volts 
D-C Plate Current 0.9 amp. 

Load Resistance 5200 ohms 
_ U.P.O. (51 second harmonic) 2 kw 
1 The d-c resistance in the grid circuit should not exceed 100000 ohms 

when cathode bias is used, or 50000 ohms with fixed bias. 

A-F POWER AMPLIFIER & MODULATOR - Class El 

D-C Plate Voltage 15000 max. volts 
Max.-Signal D-C Plate Current° 2.0 max. amp. 
Max.-Signal Plate Input' 20 max. kw 
Plate Dissipation* 5 max. kw 
Typical Operation: 

Unless otherwise sPectfted, valves are for 2 tubes. 

D-C Plate Voltage 6000 10000 12500 volts 
D-C Grid Voltage -600 -1100 -1450 volts 
Peak A-F Grid-to-Grid Volt.2200 3400 3960 volts 
Zero-Sig. D-C Plate Cur. 0.5 0.5 0.4 amp. 

Max.-Sig. IX Plate Cur. 2.3 3.2 2.8 amp. 
* Averaged over any audio-frequency cycle of sine-wave form. 
e-IndiCates a change. 

April 15, 1940 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC. 

DATA 
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891 

R-F POWER AMPLIFIER, MODULATOR e 
 (continued from preceding pagel 

Load Resistance ( per tube) 1250 1600 2500 ohms 
Effective Load Resistance 

(plate to plate) 5000 6400 10000 ohms 
Max.-Signal Driving Power 260 324 350 approx.watts 
Max.-Signal Power Output 8 20 22 approx.watts 

R-F POWER AMPLIFIER - Class 8 Telephony 

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

D-C Plate Voltage 15000 max. volts 
D-C Plate Current 1.0 max. amp. 
R-F Grid Current 24 max. amp. 
Plate Input 10 max. kw 
Plate Dissipation 6 max. kw 
Typical Operation: 

D-C Plate Voltage 6000 10000 14000 volts 
D-C Grid Voltage -600 -1130 -1600 volts 
Peak R-F Grid Voltage 600 830 1000 volts 
D-C Plate Current 0.7 0.8 0.56 amp. 
Driving Power° °° 82 0 0 approx.watts 
Power Output 1 2 2.275 approx.kw 

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

PLATE-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 Grid Voltage 
D-C Plate Current 
D-C Grid Current 
R-F Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Grid Voltage 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current 00 
Driving Power °e 
Power Output 

6000 max. volts 
-3000 max. volts 

1.0 max. amp. 
0.15 max. amp. 

24 max. amp. 
8 max. kw 
4 max. kw 

6000 8000 volts 
-2000 -2400 volts 
2650 3100 volts 
0.75 0.78 amp. 
0.1 0.08 approx.amp. 
260 260 approx.watts 
3.5 5 approx.kw 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

ley-down conditions pee tube without modulation if,t1 

D-C Plate Voltage 12000 max. volts 
D-C Grid Voltage -3000 max. volts 
D-C Plate Current 2.0 max. amp. 
D-C Grid Current 0.15 max. amp. 
R-F Grld Current 30 max. amp. 
Plate Input 18 max. kw 
Plate Dissipation 6 max. kw 
'svAject to wide variations as explained on sheet TRANS. TUBE RATINGS. 
A— indicates a change. 

April 15, 1940 
RCA RADIOTRON DIVISION 
K. wreilOACTUMS COmPoer 

DATA 

• 
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891 

R-F POWER AMPLIFIER, MODULATOR 
(continued from preceding page) 

Typical Operation: 
D—C Plate Voltage 8000 10000 volts 
D—C Grid Voltage —1800 —2000 volts 
Peak R—F Grid Voltage 2500 2900 volts 
Cr—C Plate Current 1.1 1.45 amp. 

00 D—C Grid Current 0.06 0.105 approx.watts  
Driving Power o° 150 310 apProx.watts 
For Output 6.5 10 approx.kw 

°° Subject to wide variations as explained on sheet TRAPS. TUBE RATINGa. 

Data on operating frequencies for the 891 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

FILAMENT-EMISSION CHARACTERISTIC 
is the same as that for Type 207 

FILAMENT CHARACTERISTIC 
is the same as that for Type 892 

April 15, 1940 
RCA RADIOTRON. DIVISION 
RCA ...ANuFACTuRING CCAIRANY. INC 

DATA 2 
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R-F POWER AMPLIFIER, MODULATOR 

April 15, 1940 DATA 2 
RCA RADIOTRON DIVISION 
RCA .AAAROACIUMNG CORAPANY. INC 
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e FILAMENT CONNECTIONS AND EXCITATION CIRCUITS 

BASE TERMINALS 

WITH SINGLE-PHASE 

A-C EXCITATION 

LARGE 
TERMINAL 

V = 22 VOLTS 

A = 60 AMPERES 

WITH TWO-PHASE 

(QUARTER PHASE) 
A-C EXCITATION 

CENTER TAP FOR PLATE RETURN 

BASE 
TERMINALS 

LARGE 
TERMINAL 

V = II VOLTS 

A = 60 AMPERES 

WITH D-C 
EXCITATION 

BASE TERMINALS 

L LARGE 
TERMINAL 

V= 22 VOLTS 

A= 60 AMPERES 

April 15, 1940 
RCA RADIOTRON DIVISION 
RCA MANUFACTIANG CAMPANT. INC. 

92C-462591 
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R-F POWER AMPLIFIER, MODULATOR 
FORCED-AIR COOLED 

Filament Tungsten, Two-Section Type . 
Excitation lçA.C., 29A.C., or D.C. 
See FILAMENT CONNECTIONS under Type 891. 

Voltage per section 11 volts 
Current per section 60 amp. ' 
Starting: The current in each section must never exceed 120 amperes.. 
Rote, When a single-phase or d-c supely is used, do mot connect the 

two ftlasent sections in taralle.. Doing so will overheat tom-
eon filament Lead (large terminai) and damage tube. 

Amplification Factor 8 
Direct Interelectrode Capacitances (approx.): 
Grid to Plate 30 gilf 
Grid to Filament 18 gut' 
Plate to Filament 2 ullf 

Maximum Overall Length 22" 
Maximum Radius 6-1/2" 
Cap No.3950 
Base No.3232 
Radiator Integral Part of Tube 
RCA Mounting Type UT-4304 
Cool ing - Air flow ( normal volume is 350 cfm) must be started before 

application of any voltages. See table at end of tabulation. 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

?his tube can often be operated with reduced filament voltage as explained 
on sheet TENS OE CATHODES in General Section. 

A-F POWER AMPLIFIER & MODULATOR - Class AI  

D-C Plate Voltage 10000 max. volts 
Plate Dissipation . 3.5 max. kw 
Radiator Temperature 180 max. °C 
Typlcal Operation: 

D-C Plate Voltage 6000 volts 
D-C Grid Voltaget -560 volts 
Peak A-F Grid Voltage 660 volts 
D-C Plate Current 0,58 amp. 
Radiator Temperature* 160 °C 
Plate Resistance 2150 ohms 
Load Resistance 8600 ohms 
U.P.O. (511 second harmonic) 0.925 kw 

t The d-c resistance in the grid circuit should not exceed 100000 ohms 
when cathode bias is used, or 50000 ohms with fixed bias. 

A-F POWER AMPLIFIER & MODULATOR - Class B 

D-C Plate Voltage 10000 max. volts 
Max.-Signal D-C Plate Current* 2.0 max. amp. 
Max.-Signal Plate Input* 10.5 max. kw 
Plate Dissipation* . 3.5 max. kw 
Radiator Temperature 180 max. °C 
Typical Operation: 

Unless otherwise specified, vaiums are for 2 tubes 

D-C Plate Voltage 6000 8000 volts 
tAveraged over any audio- frequency cycle of sine-wave form. 
.-, im see end of tabulation -e— Indicates a change. 

Dec. 1, 1943 RCA VICTOR DIVISION 
10510 CORPORATION OF AMERICA:NARRISON, NEW JERSEY 

DATA 
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R-F POWER AMPLIFIER, MODULATOR 
(continued from preceding page) 

D-C Grid Voltage -600 -800 volts 
Peak A -F Grid-to-Grid Voltage 2200 2400 volts 
Zero-Sig. D-C Plate Current 0.5 0.5 amp. 
Max.-Sig. D-C Plate Current 2.3 2.1 amp. 
Radiator Temperature* 140 155 °C 
Load Resistance ( per tube) 1250 1850 ohms 
Effective Load Resistance 

(plate to plate) 5000 7400 approx.ohms  
Max.-Signal Driving Power 260 100 approx.watts 
Max.-Signal Power Output 8 10 approx.kw  

R-F POWER AMPLIFIER - Class 13 Telephony  

Carrier conditions per tube for use with a sax, soda lotion fact. of 1.0 

D-C Plate Voltage 10000 max. volts 
D-C Plate Current 1.0 max. amp. 
Plate Input 5.5 max. kw 
Plate Dissipation 3.5 max. kw 
Radiator Temperature* 180 max. °C 
Typical Operation: 

D-C Plate Voltage 6000 8000 volts 
D-C Grid Voltage -600 -820 volts 
Peak R-F Grid Voltage 600 700 volts 
D-C Plate Current 0.7 0.6 amp. 
Radiator Temperature* 140 160 °C 
Driving Power° ** 82 0 approx.watts  
Power Output 1 1.3 approx.kw 

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

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

Carrier conditions per 

D-C Plate Voltage 8500 max. volts 
D-C Grid Voltage -3000 max. volts 
D-C Plate Current 1.0 max. amp. 
D-C Grid Current 0.15 max. amp. 
Plate Input 8 max. kw 
Plate Dissipation 2.5 max. kid 
Radiator Temperature& 180 max. °C 
Typical Operation: 

D-C Plate Voltage 6000 volts 

D-C Grid Voltage § f -2000 volts 
120000 approx.ohms 

Peak R-F Grid Voltage 2650 volts 
D-C Plate Current 0.75 amp. 
D-C Grid Current** 0.1 approx.amp. 
Radiator Temperature* 90 °C 
Driving Power** 260 approx.watts 
Power Output 3.5 approx.kw  

§ Obtained by grid resistor of value sham or by partial self-bias methods. 

&,*,**: See next page. 

tube for use with a sax. modulation fact. of 1.0 

Dec. 1, 1943 RCA VR:PDR onnsem 
RADIO CORPORATION OF AMIRICA, HARRISON, NEW JEW', 

DATA]. 
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R-F POWER AMPLIFIER, MODULATOR 
(continued from preceding page) 

R-F POWER AMPLIFIER 8i OSCILLATOR - Class C Telegraphy 

Key-down conditions tier tube without 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Plate Dissipation 
Radiator Temperature* 
Typical Operation: 

D-C Plate Voltage 8000 

D-C Grid Voltages {-4800 
30000 

Peak R-F Grid Voltage 2500 
D-C Plate Current 1.1 
D-C Grid Current** 0.06 
Radiator Temperature* 120 
Driving Power** 150 
Power Output 6.5 

04 Modulat ion essent laity negat ive may ne used 
the audio-frequency envelope does not exceed 
ditions IObtained by grid resistor of value shorn or 
Measured in theromometer well. 

* This temperature corresponds to the normal 
approximately 450 cub ic feetoper mi flute. The 
fri ..., g air should not exceed 45 C. 

-- Subject to wide variations as explained on 
eral Sect ion. 

COOLING REQUIREMENTS 

modulation 80 

10000 max. volts 
-3000 max. volts 

2.0 max. amp. 
0.15 max. amp. 

15 max. kw 
4 max. kw 

180 max. °C 

10000 volts 
-2000 volts 
18000 approx.ohns 
2900 volts 
1.4 amp. 

0.11 approx.amp. 
160 °C 
310 approx.watts 
10 approx.kw 

if the posit ive peak of 
115% of the carrier con-

by other methods. 

rate of cool ing-alr flee ofi 
temperature of the cool-. 

sheet TUBE RATINGS in Gen-

volume of 
Cool ing Air 

cfmU 

MAXIMUM PLATE DISSIPATION-KilowAttS 

Class A class e Class C 
A-4 R-F Telephony Telegraphy 

400 
450 
500 
600 
700 

3.25 
3.50 
3.75 
4.25 
4.65 

3.25 
3.50 
3-75 
4.25 
4.65 

3.25 
3.80 
3.75 
4.25 
4.85 

2.30 
2.50 
2.70 
3.00 
3.30 

3.70 
4.00 
4.30 
4.85 
5.30 

O To be suppl'ed 
volume of a 

Data on operating 

-A-Indicates a 

by blower having adequate size to force the required 
r through the system. 

frequencies for the 891-R are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

FILAMENT-EMISSION CHARACTERISTIC 
is the same as that for Type 207 

FILAMENT CHARACTERISTIC 
is the same as that for Type 892 

AVERAGE CHARACTERISTICS CURVES 
are the same as those for Type 891 

change. 

Dec. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION or »AMU, HARRISON, NEW JERSEY 

DATA Z 
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R-F POWER AMPLIFIER, MODULATOR 

DEC. 1, 1943 RCA VICTOR DIVISION 
DATA 2 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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892 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

WATER COOLED 
Filament Tungsten, Two-Section Type 

Ext:itation 1e.C., 2e.C., or D.C. 
See FILAMENT CONNECTIONS under Type 8,91. 

Voltage per section 11 volts 
Cu-rent per section 60 amp. 
Starting: The current in each sect ion most never exceed 120 amperes. 
Note: When a sing le-Ohase or d- c supply is used, donot connect the Gun 

filament sections in pa.-al/et. Doing so will overheat common 
filament lead ( large terminal) end danage tube. 

Amplification Factor 50 
Direct IntereleOtrode Capacitances (Approx.):. 
Grid to Plate 27 PPf 
Grid to Filament 18 PPf 
Plate to Filament 2 upf 

Maximum Overall Length 20-5/2" 
Maximum Radius 6-1/2" 
Cap No.3950 
Base No.3232 
Water Jacket Type UT-1285-A 
Cool ing- water flow of 3 to 8 gal Ions per minute must start before 

application of any voltages and continue for et least 5 minutes 
tiller removal of voltages. Water temperature must not exceed 
70 at jacket outlet under any conditions of operation. 

Maximum Rating's Are Absolute Valves 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

Phis tube can often be oPereted with reduced filament voltage as explained 
on sheet TYPES OP CAPROUS in General Section. 

A- F POWER AMPLIFIER d MODULATOR - Class 8  

D-C Plate Voltage 15000 max. volts 
Max.-Signal D-C Plate Current* 2.0 max. amp. 
Max.-Signal Plate Input* 20 max. kw 
Plate Dissipation* 7.5 max. kw 
Typical Operation: 

Unless otherwise specified, values are for 2 tubes 

D-C Plate Voltage 6000 10000 12500 volts 
D-C Grid Voltage 0 -90 -170 volts 
Peak A-F Grid-to-Grid Volt.1200 1620 1530 volts 
Zero-Sig. D-C Plate Cur. 0.5 0.5 0.4 amp 
Max.-Sig. D-C Plate Cur. 2.5 3.2 2.8 amp. 
Load Resistance ( per tube) 1050 1600 2500 ohm:: 
Effective Load Resist-

ance ( plate to plate) 4200 6400 10000 ohms 
Max.-Signal Driving Power 415. 525 420 apProx.watts 
Max.-Signal Power Output 8 20 22 approx.kw 

Averaged over any audlo-f requency cycle of sine-wave tone. 

R-F POWER AMPLIFIER - Class B Telephony  

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

D-C Plate Voltage 15000 max. volts 
D-C Plate Current 1.0 max. amp. 
Place Input 15 max. . kw 
Plate Dissipation 10 max. kw 

Dec. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION Or AMERICA, HARRISON, NEW JERSEY 

DATA 1 



892 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

(continued from preceding page) 

Typical Operation: 
D-C Plate Voltage 6000 10000 14000 volts 
D-C Grid Voltage 0 -100 -190 volts 
Peak R-F Grid Voltage 300 470 510 volts 
D-C Plate Current 0.67 0.93 0.95 amp, 
Driving Power 0 00 65 50 30approx. watts 
Power Output 1 2.5 4  approx. kw  

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

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

Carrier conditions per tube fo, use with a as. modulation fact. of I.o 
D-C Plate Voltage 10000 max. volts 
D-C Grid Voltage -3000 max. volts 
D-C Plate Current 1.0 max. amp. 
D-C Grid Current 0.25 max. amp. 
Plate Input 10 max. kw 
Plate Dissipation 6.6 max. kw 
Typical Operation: 

D-C Plate Voltage 6000 8000 10000 volts 
D-C Grid Voltagè -1000 -1500 -1600 volts 
Peak R-F Grid Voltage 1675 2000 2400 volts 
D-C Plate Current 0.77 0.75 0.72 amp. 
D-C Grid Current c° 0.19 0.18 0.12 approx.amp.  
Driniing Power c° 310 350 260 approx.watts 
Power Output 3.5 5 6 approx.kw  

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy  

ley-down conditions per tube without nodubationel 

D-C Plate Voltage 15000 max. volts 
D-C Grid Voltage -3000 max. volts 
D-C Plate Current 2.0 max. amp. 
D-C Crid Current 0.25 max. amp. 
Plate Input 30 max. kw 
Plate Dissipation 10 max. kw 
Typical Operation: 

D-C Plate Voltage 8000 10000 12000 volts 
D-C Grid Voltage -1000 -1300 -1600 volts 
Peak R-F Grid Voltage 1800 2300 2800 volts 
D-C Plate Current 1.1 1.4 1.64 amp. 
D-C Grid Current °° 0.18 0.18 0.18 approx.amp.  
Driving Power °° 320 400 500 approx.watts 
Power Output 6.5 10 14 approx.kw 

0° Subject to wide variations as explained under TUBE RATINGS in General 
Section. 

id Modulation essentially negative maybe used if the positive peak ofthe 
audio-frequencyenvelope does not, exceed 115% of the carrier conditions. 

Data on operating frequencies for the 892 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

...Indicates a change. 

Dec. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION 0f AMERICA, HARRISON, NEW ARMY 

DATA 1 
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892 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

\ 9) 

I coot i'wed f rom p reLva rig p age) 

OUTLINE DRAWING, 
TUBE SYMBOL, and MOUNTING POSITION 
are the same as shown for Type 891 

FILAMENT-EMISSION CHARACTERISTIC 
is the same as that for Type 207 

AVERAGE FILAMENT CHARACTERISTIC 
I  1  

  COLD RESISTANCE OF FILAMENT = 0.032 01-IM 

64 

62 

56 

54 

FILAMENT 
SUPPLY 

AUG. 15, 1944 

LARGE 
TERMINAL 
OF BASE 

al 

-4  

r-
11 

18 20 22 
FILAMENT VOLTS ( V) 

RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

24 26 

92CM-4...28 V 
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892 

TYPICAL CHARACTERISTICS 

E .f.- = 22 VOLTS A.C. 

= SINGLE - PHASE EXCITATION 

O 2000 4000 

PLATE VOLTS ( Eb) 

MARCH 16,1944 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMER., HARRISON, NEW »WY 

6000 

92CM-4644 R2 
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892-R 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

FORCED-AIR COOLED  

• 

Filament Tungsten, Two-Section Type 
Excitation le.C., 2mA.C., or D.C. 

See FILAMENT CONNECTION under Type 892. 
Voltage per section 11 volts 
Current per section 60 amp. 
Starting: The current in each section must never exceed 120 amperes. 
Pots: Wien a single-phase or d-c supply is used, do not connect the 

two filament sections in pans/ Le I. Doing so wilt overheat cow-
won filament lead (large tercina/) and dasage tube. 

Amplification Factor 50 
Direct Interelectrode Capacitances ( Approx.): 
Grid to Plate 30 le 
Gria tó Filament 18 guf 
Plate to Filament 2 uhf 

Maximum Overall Length 22" 
Maximum Radius 6-1/2" 
Cap No.3950 
-Base No.3232 
Radiator Integral Part of Tube 
RCA Mounting Type UT-4304 
Cool ing Air flow ( normal volume is 050 cfm) must be started before 

application of any voltages. See table at end of tabulation. 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
Phis tube can often be operated with reduced fi/alient voltage as en-

Dlained on sheet fTPSS OP CAPRODPS in General Section. 

A-F POWER AMPLIFIER & MODULATOR - Class  

D-C Mate Voltage 12500 max. volts 
Max.-Signal D-C Plate Current* 2.0 max. amp. 
Max.-Signal Plate Input* 12 max. kw 
Plate Dissipation* a 4 max. kw 
Radiator Temperature 180 max. °C 
Typical Operation: 

Snless otherwise sOecified, values are for 2 tubes 

D-C Plate Voltage 6000 8000 volts 
D-C Grid Voltage 0 -60 volts 
Peak A-F Grid-to-Grid Volt. 1200 1000 volts 
Zero-Sig. D-C Plate Cur. 0.5 0.5 amp. 

*Max.-Sig. D-C Plate Cur. 2.5 2.3 amp. 
**Radiator Temperature* 140 158 °C 

Load Resistance ( per tube) 1050 1700 ohms 
Effective Load Resist-

ance ( plate to plate) 4200 6800 ohms 
Max.-Signal Driving Power 415 400 approx.watts 
Max.-Signal Power Output 8 10.5 approx.kw 

Averaged over any audlo-freguency cycle of sine-wave form. 

R-F POWER AMPLIFIER - Class 8 Telephony  

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

D-C Flate Voltage 12500 max. volts 
D-C Plate Current 1.0 max. amp. 

•, *: See end of tabulat ion. ...-- Indicates a change  

DEC. 1, 1943 DATA 1 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AATFRICA, HARRISON. NEW JERSEY 



892-R 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

(continued tram Preceding Page) 

Plate Input 6 max. kw 
Plate Dissipation 4 max. kw 
Radiator Temperature& 180 max. °C 
Typical Operation; 

D-C Plate Voltage 6000 8000 volts 
D-C Grid Voltage 0 -40 volts 
Peak R-F Grid Voltage 300 350 volts 
D-C Plate Current 0.67 0.71 amp. 
Radiator Temperature* 140 160 °C 
Driving Power ° ** 65 25 approx.watts  
Power Output 1 1.7 approx.kw  

° At crest of a -1 cycle With modulation factor of 1.0. 

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

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

D-C Plate Voltage 10000 max. volts 
D-C Grid Voltage -3000 max. volts 
D-C Plate Current 1.0 max. amp. 
D-C Grid Current 0.25 max. amp. 
Plate Input 10 max. kw 
Plate Dissipation 2.5 max. kw 
Radiator Temperature' 180 max. °c 
Typical Operation: 

D-C Plate Voltage 6000 8000 volts 
D-CGrid Voltage § -1000 -1300 volts 

5400 7400 approx.ohms  
Peak R-F Grid Voltage 1675 2000 volts 
D-C Plate Current 0.77 0.75 amp. 
D-C Grid Current** 0.19 0.18  approx.amp.  
Radiator Temperature* 90 90 °C 
Driving Power** 310 350 approx.watts 
Power Output 3.5 5  approx.kw  

Obtained by grid resistor of value sheen, or by partial self-bias methods. 

R-F POWER AMPLIFIER 41 OSCILLATOR - Class C Telegraphy  

/ay-down conditions per tube without modulation 111 
fi 

D-C Plate Voltage 12500 max. volts 
D-C Grid Voltage -3000 max. volts 
D-C Plate Current 2.0 max. amp. 
D-C Grid Current 0.25 max. amp. 
Plate Input 18 max. kw 
Plate Dissipation 4 max. kw 
Radiator Temperature& 180 max. °C , 
Typical Operation: 

D-C Plate Voltage 8000 10000 max volts 
D-C Grid Voltage 1-1000 -1300 volts 

5600 7200 approx.ohms  

I Obtained by grid resistor of value shown or by other methods. 

A , *, **, ##: See next page. ...- Indicates a change. 

Dec. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 
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892-R 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

IcontInued from preceding page; 

Peak R-F Grid Voltage 1800 2300 volts 
0-C Plate Current 1.1 1.4 amp. 
D-C Grid Current ** 0.18 ' 0.18 qpprox.amp. 
Radiator Temperature * 120 160 °C 
Driving Power ** 320 400 apprqx.watts 
Power Output 6.5 10 approx.kw 

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

, ditiors. 
- Measured in thermometer wall. 
* This ', emperature correspondsto the normal rate of cooling-air flow of 

approximately 050 cubic feet per minute. The temperature of the Cool-

 ingtelee rt Vo%Îgenot rrzriiieons 4:s Cexplained under TUBE RATINGS in General 
Sect jan. 

COOLING REQUIREMENTS 

Volume of MAXIMUM PLATE DISSIPATION-Kilowatts 

Cooling Air CLASS 8 CLASS C 
cfmn A-F R7F ' Telephony Telegraphy 

400 3.70 3.70 2.30 3.70 
450 4.00 4.00 2.50 4.00 
500 4.30 4.30 2.70 4.30 
600 4.85 4.85 3.00 4.85 
700 5.30 5.30 3.30 5.30 

CI To be suppl'ed by blown having adequate size to force the required 
volume of a r through the s)5tem. 

Data on operating frequencies for the 892-R are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

OUTLINE DRAWING, 
TUBE SYMBOL, and MOUNTING POSITION 
are the same as shown for Type 89I-R 

FILAMENT-EMISSION CHARACTERISTIC 
is the same as that for Type 207 

FILAMENT CHARACTERISTIC 
is the same as that for Type 892 

AVERAGE CHARACTERISTICS CURVES 
are the same as those for Type 892 

Dec. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON. NEW JERSEY 
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893-A 

TRANSMITTING TRIODE 
WATER & FORCED- AIR COOLED 

S) 

GENERAL DATA  
Electrical: 

Filament: Tungsten, Three-Section Type 
Excitation • • lepAC, 3mAC, 6mAC, or DC 
Voltage per strand . . . . 10   volts 
Current per terminal . . . 61   amp. 
(See ?UMW C011ef10118 AID LICITA 7101 CIRCUITS under this type) 

Starting — The current per terminal must never exceed 120 amperes, 
even momentarily. 

Amplification Factor . . . . 36 
Direct Interelectrode Capacitances lApprox./: 

Grid to Plate  33   uhf 

Grid to Filament   48   µµ1 
Plate to Filament  3.2   

Physical: 

Terminal Connections: 
Term.1-Fil. No.3 I 6 G- Grid Cap 
Term.2-Fil. No.2 Terminal 
Term.3-Fil. No.1 
Term.4-Fil. No.2 0 P - Water-cool ed 
Term.5-Fil. No.3 Plate 
Term.6-Fil. No.1 3 4 Terminal 

TOP VIEW 

TERMINAL N25 IS ABOVE GRID ARM 

Mounting Position  Vertical only, glass end up 
Overall Length   25-5/8" ± 1-1/8" 
Greatest Radius  6" ± 3/8" 
Cap  No.3935 
Base (with nozzle for air-cooling of filament seal) No.6628 
Water Jacket   Type UT-1290--A 
Gesket   RCA Stock No.17880 
Cooling - Water flow of 8 to 15 gallons per minute must start before 

application of any voltages and continue for at least 2 minutes 
after removal of voltages. Water temperature must not exceed 
7000 under any conditions of operation. 
Air flow of2 cubic feetperminute in nozzle of filament base 
before application of any voltages is required to limit tem— 
perature of filament seal to 1500C. 

• 
this tube can often be operated at reduced fitanent voltage as explained 

on sheet frP2S OP CdtgODUS in General Section. 

A-F POWER AMPLIFIER & MODULATOR - Class  

Maximum Ratings, Absolute Values: 
D-C PLATE VOLTAGE  20000 max. . volts 
MAX.-SIGNAL D-C PLATE CURRENT*   4 max. . amp. 
MAX.-SIGNAL PLATE INPUT"   60 max. . . kv 
PLATE DISSIPATION"   20 max. . . kv 
Typical Operation: 

Unless otherwise sPecified, values are for 2 tubes 

D-C Plate Voltage  12000 15000 18000 . volts 
a Averaged over any audio—frequency cycle of sine—wave form. 

MAR. 30, 1945 
RCA VICTOR DIVMHX4 

MADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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893-A 

TRANSMITTING TRIODE 

(contInued from preceding page) 

D-C Grid Voltage   -260 -350 -450 . . . volts 
Peak A-F Grid-to-Grid 

Voltage  1480 1560 1720 . . . volts 
Zero-Sig. D-C Plate Cur.   0.8 0.8 0.8 . . . amp. 
Max.-Sig. D-C Plate Cur.   7.0 6.0 5.5 . . . amp. 
Effective Load Res. 

Iplate-to-platel . . . . 4000 6000 8000 . . . ohms 
Max.-Signal Driving Power. 220 190 140 approx. watts 
Max.-Signal Rimer Output . 52 60 70 approx. kw 

R-F PONER AMPLIFIER - Class 8 Telephony  

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

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE  20000 max. . volts 
D-C PLATE CURRENT  2 max. . amp. 
PLATE INPUT  32 max. . . kw 
PLATE DISSIPATION  20 max. kw 

Typical Operation: 

D-C Plate Voltage  12000 15000 15000 . volts 
D-C Grid Voltage   -250 -340 -340 . volts 
Peak R-F Grid Voltage. 350 395 450 . volts 
D-C Plate Current  1.5 1.5 2.0 . . . arm. 
Driving Powerd   130 150 200 approx. watts 
Power Outputd   6 7.5 10 approx. kw 

..ht crest of a— f cycle with modulation factor of 1.0. 

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

Carrier conditions per tube for use with a max, aoduiatton factor of 1.0 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE  12000 max: . volts 
D-C GRID VOLTAGE   -3000 max. . volts 
D-C PLATE CURRENT  2 max. 
D-C GRID CURRENT   0.4 max. 
PLATE INPUT  24 max. . . kw 
PLATE DISSIPATION  12 max. . . kw 

Typical Operation: 

D-C Plate Voltage  10000 10000 12000 . volts 
D-C Grid Voltage   -800 -800 -1000 . volts 
Peak R-F Grid Voltage. 1200 1280 1500 . volts 
D-C Plate Current  1.5 2.0 2.0 . . . amp. 
D-C Grid Currentd 0.10 0.16 0.14 approx. amp.  
Driving Power d   120 210 210 approx. watts  
Power Output   11 15 18 approx. kw 
# See next page. 

MAR. 30, 1945 DATA 1 RCA VICTOR DIVISION 
RADIO CORPORATION Of »AFRICA, flAillSON, NEW JERSEY 
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893-A 

TRANSMITTING TRIODE 

(continued from preceding page) 

R—F POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy  

tey-dokw conditions per tue without liodulationall 

Maximum Ratings, Absolute Values: 

D—C PLATE VOLTAGE  20000 max. . volts 
D—C GRID VOLTAGE   —3000 max. . volts 
D—C PLATE CURRENT  4 max. . amp. 
D—C GRID CURRENT   0.4 max. . amp. 
PLATE INPUT  70 max. . . kw 
PLATE DISSIPATION  20 max. . . 

Typical Operation: 

D—C Plate Voltage  12000 15000 18000 volts 
D—C Grid Voltage   —800 —900 —1000 volts 
Peak R—F Grid Voltage. .   1430 1520 1630 voltz 
D—C Pl.ate Current  3.5 3.6 3.6 . . . amp. 
D—C Grid Current# . . .   0.26 0.25 0.21 approx. amp.  
Driving Power#   360 370 340 approx. watts 
Power Output   30 40 50 approx. kw 

# gte,tc.il.g .to wide variations as explained an sheet TUBE RATINGS in Genera' 

AiModulation essentially negative may be wsed if the positive peak of the 

audiw-frequency envelope does not exceed 1151 of the carrier condi tions. 

Data on operating frequencies for the 893—A are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

CURVES 

FOR THE 893-A ARE THE SAME AS 

THOSE FOR TYPE 893A- R 

JULY 1, 1945 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY 
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TRANSMITTING TRIODE 

JULY 1, 1945 DATA 2 

FOR CONNECTIONS OF 

FILAMENT TERMINALS - 

SEE DRAWING FILAMENT 
CONNECTIONS AND 
EXCITATION CIRCUITS 

RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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893A-R 

TRANSMITTING TRIODE 
FORCED-AIR COOLED 

GENERAL DATA  
Electrical: 

Filament: Tungsten, Three-Section Tyoe 
Excitation . . UpAC, 3wAC, 6wAC, or DC 
Voltage per strand . . . . 10   volts 
Current per terminal . . . 61   amp. 
(See PICANEE? coriscrlors AND EXCITATION CIRCUITS under type 893-A) 
Starting — The current per terminal must never exceed 120 amperes, 

even momentarily. 

Amplification Factor . . . . 36 
Direct Interelectrode Capacitances lApprox.l: 

Grid to Plate  34   guf 
Grid to Filament   48   44f 
Plate to Filament  3.5   uuf 

Physical: 

Terminal Connections: TOP VIEW 
Term.1-Fil. No.3 I 6) G- Grid Cap 
Term. 2 - F i 1. No.2 Terminal 
Term. 3 - Fi . No. 1 
Term. 4 - Fi . No. 2 p - Radi ator-
Term.5 - Fi 1 . No.3 G cooled Plate 
Term.6-Fil. No.1 Terminal 

TERMINAL NOS IS ABOVE CRIO ARM 

Mounting mosition  Vertical only, glass end up 
Overall Length   26-7/8" * 1-1/e 
Greatest Radius  8-13/16" 
Cap No.3935 
Base ( with nozzle for air-cooling of filament seal) No.6628 
Radiator   Integral part of tube 
Cooling -- A vertical air flow of at least 1800 Cu. ft./min. should be 

delivered by a blower to the cooling radiator. An air flow 
of about 2 cu. ft./min. should be supplied to the air nozzle 
in the filament base. Cooling must be adequate to limit the 
glass temperature:0 not more than 1500C at the hottest part. 
Air flow must start before the application of any voltages. 
The incoming air temperature must not exceed 450C. 

This tube canoftenbe operatedudth reducedfilasent voltage as explained 
on sheet TIRES OP CATHODES in General Section. 

A-F POWER AMPLIFIER c MODULATOR - Class  

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   20000 max. . volts 
MAX.-SIGNAL D-C PLATE CURRENT*  4 max. . amp. 
MAX.-SIGNAL PLATE INPUT*  60 max. . . kw 
PLATE DISSIPATION*  20 max. . . kw 
RADIATOR TEMPERATURE*   180 max. . GC 

Averaged audio-frequency cycle of sine-wave form. 

MAR. 30, 1945 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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TRANSMITTING TRIODE 
(continued frcm preceding page) 

Typical Operation: 

Unless otherwise specified, values are for 2 tubes 

D-C Plate Voltage . . . 12000 15000 18000 volts 
D-C Grid Voltage  -260 -350 -450 volts 
Peak A-F Grid-to-Grid 

Voltage   1480 1560 1720 . . volts 
Zero-Sig.D-C Plate Cur. • 0.8 0.8 0.8 . amp. 
Max.-Sig. D-C Plate Cur. . 7.0 6.0 5.5 . . amp. 
Effective Load Res. 

(plate-to-plate). . . • 4000 6000 8000 . . . ohms 
Max.-Sig. Driving Power • 220 190 140 approx. watts 
Max.-Sig. Power Output. • 52 60 70 approx. kw 

R-F POWER AMPLIFIER - Class B Telephony  

Carrier conditions per tube for use with a eau. modulation factor of1.0 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   20000 max. . volts 
D-C PLATE CURRENT   2 max. amp. 
PLATE INPUT   32 max. . . kw 
PLATE DISSIPATICM   20 max. . . kw 
RADIATOR TEMPERATUREA   180 max. . . °C 

Typical Operation: 

D-C Plate Voltage . . 12000 15000 15000 . . . volts 
D-C Grid Voltage  -250 -340 -340 • • . volts 
Peak R-F Grid Voltage • • 350 395 450 • • . volts 
D-C Plate Current . . . 1.5 1.5 2.0 . amp. 
Driving Power ¡°" . . . 130 150 200 approx. watts  
Power Output4   6 7.5 10 approx. kw  

" At crest of a— f cycle with modulation factor of 1.0. 

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

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

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   12000 max. • volts 
D-C GRID VOLTAGE  -3000 max. • volts 
D-C PLATE CURRENT   2 max. . amp. 
D-C GRID CURRENT  0.4 max. • amp. 
PLATE INPUT   24 max. . . kw 
PLATE DISSIPATION   12 max. • . kw 
RADIATOR TEMPERATURE•   180 max. . . °C 

Typical Operation: 

D-C Plate Voltage . . 10000 10000 12000 . . volts 
D-C Grid Voltage  -800 -800 -1000 . . volts 
0,0: See next page. 

MAR. 30, 1945 RCA VICTOR DIVISION 
RAM CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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893A- R 

TRANSMITTING TRIODE 
(continued from preceding gaga') 

Peak R-F Grid Voltage . . 1200 1280 1500 . . . volts 
D-C Plate Current . . . . 1.5 2.0 2.0 . . . amp. 
D-C Grid Current d . . . . 0.10 0.16 0.14 approx. amp.  
Driving Power 1   120 210 210 approx. watts 
Power Output  11 15 18 approx. kw 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy  

Key-down conditions per tube without noduiationei 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   20000 max. . volts 
D-C GRID VOLTAGE  -3000 max. . volts 
D-C PLATE CURRENT   4 max. . amp. 
D-C GRID CURRENT  0.4 max. 
PLATE INPUT   70 max. . . kw 
PLATE DISSIPATION   20 max. . . kw 
RADIATOR TEMPERATURE•   180 max. OC 

Typical Operation: 

D-C Plate Voltage . . . 12000 15000 18000 volts 
D-C Grid Voltage  -800 -900 -1000 . . . volts 
Peak R-F Grid Voltage • 1430 1520 1630 . . . volts 
D-C Plate Current . . . 3.5 3.6 3.6 . . . amp. 
D-C Grid Current,/ . . . : 0.26 ' 0.25 0.21 approx. amp.  
Driving Power d   360 370 340 approx. watts  
Power Output  30 40 50 approx. kw  

Subjectg. to wide variations as explainedon sheet TUBE RATINGS in General 

Sect 0/Modulation essentially negativemay beused if the positive peak of the 
audio frequency envelope does not exceed 115% of the carrier conditions. 

a Measured in thermometer well. 

Data on operating frequencies for the 893A-R are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

MAR. 30, 1945 
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TRANSMITTING TRIODE 

MAR. 30, 1945 RCA VICTOR DIVISION DATA 2 

FOR CONNECTIONS 
OF FILAMENT 
TERMINALS, SEE 
DRAWING "FILAMENT 
CONNECTIONS AND 
EXCITATION CIRCUITS" 
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AVERAGE FILAMENT - EMISSION CHARACTERISTIC e 
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898-A 

TRANSMITTING TRIODE 
WATER & FORCED- AIR COOLED 

GENERAL DATA  
Electrical: 

Filament: Tungsten, Three-Section Type 
Excitation . . . . leAC, 3,AC, or DC , 
Voltage per section. . . 33   volts 
Current per section. . . 70   amp. 
(See RILANNO COMMONS AID UO1141'101, CIRCUITS under this type) 

Starting. - The current per section should never exceed 105 amperes, 
even momentarily. 

Amplification Factor . . . 45 
Direct Interelectrode Capacitances lApprox.1: 
Grid to Plate  62   

Ile 
uuf 

Grid to Filament . . . . 52 
Plate to Filament  4 2 

Physical: 

Terminal Connections: 
Term.1- Fi I . No.3 
Term.2- Fi 1 . No.2 
-Term.3-Fil. No.1 
Terrn.4-Fil. No.2 
Term.5-Fil. No.3 
Term.6-Fil. No.1 

TOP VIEW 

TERMINAL N25 IS ABOVE GRID ARM 

G- Ribbon 
Grid Terminal 

P - Water-cool ed 
Plate 
Terminal 

Mounting Position  Vertical only, glass end up 
Maximum Overall Length   60-3/8" 
Greatest Radius  10" 
Base ( with nozzle for air-cooling of filament seal) No.6628 
Water Jacket ( with nozzle for air-cooling of bulb) UT-1289-A 
Gasket   RCA Stock No.17879 
Cooling - Water flow of 15 to 25 gallons per minute must start before 

application of any voltages and continue for at least 10 min-
utes after removal of all voltages. Water temperature must 
not exceed 700C at jacket outlet under any conditions of oper-
ation. 
Air flow of 15 cubic feet per minute in bulb nozzle and 3 
cubic feet per minute in filament-seal nozzle is required be-
fore!the application of any voltages and must continue for at 
least 10 mlnutes after removal of voltages to limit the glass 
temperature to ISODE at the hottest part. The incoming air 
temperature must not exceed 500c. 

This tube can oftenbeoperateaudthreducedfilament voltage as explained 
on sheet ?TM OP CATHODE'S in General Section, 

A-F POWER AMPLIFIER & MODULATOR - Class 13  

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE . . . .  15000 max. . volts 
MAX.-SIGNAL D-C PLATE CURRENTS  7.5 max. . amp. 
MAX.-SIGNAL PLATE INPUTS  100 max. . . kw 
PLATE DISSIPATIONS  50 max. . . kw 

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

MAR. 30, 1945 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 1 
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898-A 

TRANSMITTING TRIODE 
(continued from preceding page) 

Typical Operation: 

Unless otherwise specified, values are 

D-C Plate Voltage   
D-C Grid Voltage*   
Peak A-F Grid-to-Grid Voltage   
Zero-Sig. D-C Plate Current   
Max.-Sig. D-C Plate Current . . . . . 
Effective Load Res. Iplate-to-plate/. . 
Max.-Sig. Driving Power   
Max.-Sig. Power Output  

R-F POWER AMPLIFIER - Class b 

Ca-trier conditions Per tube for tse with a wax. 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   
D-C PLATE CURRENT   
PLATE INPUT   
PLATE DISSIPATION   

Typical Operation: 

D-C Plate Voltage . . . . 12000 
D-C Grid Voltage* . . . . -100 
Peak R-F Grid Voltage 525 
D-C Plate Current . . . . 2.8 
Driving Power # . . . . 0.5 
Power Output   11 

15000 
-175 
650 
3.5 

0.75 
17.5 

PLATE-MODULATED R-F POWER AMPLIFIER — 

Carrier conditions tar tube for use with a sax. 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   
D-C GRID VOLTAGE  
D-C PLATE CURRENT   
D-C GRID CURRENT  
PLATE INPUT   
PLATE DISSIPATION   

Typical Operation: 

D-C Plate Voltage   
D-C Grid Voltage  
Peak R-F Grid Voltage   
D-C Plate Current   
D-C Grid Current#   
Driving Power(   
Power Output   

e; "; Is Sr,: next ph.p. 

MAR. 30, 1945 
RCA VICTOR DIVISION 

for 2 tubes 

12000 
-100 
2200 

2 
13 

2000 
6 

90 

. . volts 

. . . volts 

. . . volts 

. . . ohms 
approx. kw 
approx. kw 

Telephony 

"'adulation factor 0/1.0 

20000 max. . volts 
5 max. . amp. 

100 max. . . kw 
75 max. . . kw 

1E000 . . . volts 
-250 . . . volts 
775 . . . volts 
4.2 . . . amp. 
1.1 approx. kw  
25 approx. kw  

Class C Telephony 

eodulat ion fac tor of 1.0 

12000 max. 
-3000 max. 

5 max. 
1.25 max. 
60 max. 
50 max. 

. volts 
. volts 

. amp. 

. . kw 

. . kw 

12000 . . . volts 
-800 . . . volts 
2000 . . . volts 
5 . . . amp. 
1 approx. amp. 
2 approx. kw 

45 approx. kw 

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY 

DATA]. 
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898-A 

TRANSMITTING TRIODE 
(continued from preceding page) 

R-F POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy  

key-down conditions Ref tube without modulation** 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE  20000 max. . volts 
D-C GRID VOLTAGE   -3000 max. . volts 
D-C PLATE CURRENT  10 max. . amp. 
D-C GRID CURRENT   1 max. . amp. 
PLATE INPUT  200 max. . . kw 
PLATE DISSIPATION  100 max. . . kw 

Typical Operation: 

D-C Plate Voltage  12000 15000 18000 . . . volts 
D-C Grid Voltage   -800 -900 -1000 . . . volts 
Peat P-F Grid Voltage. .   2050 2300 2550 . . . volts 
D-C Plate Current  6.25 7.5 8.33 
U-C L,rid Current # . . .   0.8 0.85 0.9 approx. amp.  
Driving Power 4   1.6 2.0 2.4 approx. kw  
Power Output   50 75 100 approx. ew  

• with a-c filament excitation. 

*. St crest of a- f cycle with modulation factor of 1.0. 

0 Strtrto wide variations asexplained on sheet TUBE RATINGS in General 
Section. 

#0 Modulation essentially negative may be used 
the audio- frequency envelope does not exceed 
dit ions. 

if the positive peak f 
1155 of the carrier cue-

Data on operatin3 frequencies forthe 898-A are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

MAR. 30, 1)4", 
RCA VICTOR DIVISION 

RADIO CORPORATiON OP NAERICA. HARRISON. NEW JERSEY 

DATA 2 
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898 -A 

TRANSMITTING TRIODE 

314MAx. 

[3 t 3/4 1„. 4 %; 
MAX. 

31/2  

5 "id ± I/1; DIA. 

FOR CONNECTIONS OF 
FILAMENT TERMINALS 
SEE DRAWING FILAMENT 
CONNECTIONS AND 
EXCITATION CIRCUITS 

F FILAMENT 
P PLATE 
G x GRID 

92CM - 4382R2 

NP.562111 
BASE 

10" mAx. 

13 "MIN 

.500 t.020 

--t-

29 ± 

MAR. 30, 1945 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 2 



898-A 

FILAMENT CONNECTIONS AND EXCITATION CIRCUITS 

FILAMENT BASE 
1 ERMINAL 

D- C FILAMENT 

EXCITATION 

V = 33 VOLTS 

A = 210 AMP. 

FILAMENT BASE 
TERMINALS 

SINGLE- PHASE 

A- C FILAMENT 

EXCITATION 

V = 33 VOLTS 

A = 210 AMP. 

rILAMENT BASE 
TERMINALS 

THREE - PHASE 

A-C FILAMENT 

EXCITATION 

V = 28.6 VOLTS 

A = 140 AMP: 

FEB.7,1945 
RCA VICTOR DIVISION 

14010 CORPORATION OF AMERICA. HARRISON. NEW JERSEY 92CM - 438aR3 
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898-A. 

AVERAGE FILAMENT CHARACT ERIST IC 

111.2 
COLD RESISTANCE OF EACH SECTION OF 

• 8881888 FILAMENT = 0.042 OHM n il 
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FILAMENT AMPERES PER SECTION 

FEB, 3 1945 RCA VICTOR DIVISION 
RADIO CORFORANPF OF ANFFRICA NArfiSoN, NEW FOISEV 

40 

92CM-4389R2 
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y SINGLE - PHASE FILAMENT EXCITATION 
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FILAMENT VOLTS A.C. 

FEB.8, 1945 RCA VICTOR DIVISION 
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AVERAGE PLATE CHARACTERISTICS 

,«-T I ' I -I I II 
Ef = 33 VOLTS A.C. 

SINGLE-PHASE EXCITATION 

FEB. 7, 1945 

O e 
N 
PLATE AMPERES 

RCA VICTOR DIVISION 
RADIO CORPORATION OF MAIRICA HARRISON NEW lIRSIV 

O 

N 

92CM- 4383R2 





AVERAGE CONSTANT -CURRENT 
•17•7 

Ef = 33 VOLTS A.C. 

! SINGLE - PHASE EXCITATION   

I IC. GRID AMPERES 
lb Z PLATE AMPERES 



1608 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
Filament Coated 

Voltage 2.5 a-c or d-c volts 
Current 2.5 

Amplification Factor 20 
Direct lnterelectrode Capacitances: 
Grid to Plate 9 PPf 
Grid to Filament 8.5 ppf 
Plate to Filament 3 pif 

Maximum Overall Length 5-3/B" 
Maximum Diameter 2-1/16" 
Bulb ST-16 
Base Medium 4-Pin Ceramic, Bayonet 
RCA Socket Type UR-542-A 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

amp. 

A -F POWER AMPLIFIER á MODULATOR- Class 8 

D-C Plate Voltage 425 max. volts 
Max.-Signal D-C Plate Current * 95 max. ma. 
Max.-Signal Plate Input * 40 max. watts 
Plate Dissipation * 20 max. watts 
Typical Operation: 

Unless otherwise specified, values are for 2tubes 
D-C Plate Voltage 350 425 volts 
D-C Grid Voltage -10 -15 volts 
Peak A -F Grid-to-Grid Voltage 120 1)0 volts 
Zero-Signal D-C Plate Cur. 30 36 ma. 
Max.-Signal D-C Plate Cur. 190 190 ma. 
Load Resistance (per tube/ 950 1200 ohms 
Effective Load Res. 

(plate to plate) 3800 4800 ohms 
Max.-Signal Driving Power 2.2 2.2 approx.watts 
Max.-Signal Power Output 30 50 approx.watts 

* Averaged over any audio —frequency cycle of sine—cave form. 

R-F POWER AMPLIFIER- Class 8 Telephony 

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

D-C Plate Voltage 425 max. volts 
D-C Plate Current 70 max. ma. 
Plate Input 30 max. watts 
Plate Dissipation 20 max. Watts 
Typical Operation: 

D-C Plate Voltage 350 425 volts 
D-C Grid Voltage -10 -15 volts 
Peak R-F Grid Voltage 35 40 volts 
D-C Plate Current 70 70 ma. 
D-C Grid Current ** 4 4 approx.ma. 
Driving Power ** 0 2 2 approx.watts 
Power Output 7 10 approx.watts 

** See next page. 
0 At crest of a—f cycle with modulation factor of 1.0. 
C— Indicates a change. 

JULY 1, 1938 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC. 

DATA 

e— 
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I 608 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
(continued from preceding page) 

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

Carrier conditions per tube for use with a msx. modulation fact. of z.o 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 

350 max. volts 
-200 max. volts 

85 max. ma. 
25 max. ma. 
30 max. watts 

13.5 max. watts 

325 350 volts 
14000 4000 ohms 

D-C Grid Voltages 1 -80 -80 volts 
Peak R-F Grid Voltage 150 165 volts 
D-C Plate Current 85 85 ma. 
D-C Grid Current ** 20 20 approx.ma. 
Driving Power ** 2.7 3 approx.watts 
Power Output 16 18 approx.watts 

Ill Obtained by gr' à- leak resistor or partial sel I-bi as methods. 

R-F POWER AMPLIFIER & OSCILLATOR - ClassCTelegraphy  

Lay-down conditions ber tube without modulation* 

D-C Plate Voltage 425 max. volts 
D-C Grid Voltage -200 max. volts 
D-C Plate Current 95 max. ma. 
D-C Grid Current 25 max. ma. 
Plate Input 40 max. watts 
Plate Dissipation 20 max. watts 
Typical Operation: 

D-C Plate Voltage 350 425 volts 
f4300 4500 ohms 

D-C Grid Voltage' 1 -85 -90 volts 

Peak R-F Grid Voltage 150 155 volts 
D-C Plate Current 95 95 ma. 
D-C Grid Current ** 20 20 approx.ma. 
Driving Power ** 3 3 approx.watts 
Power Output 20 27 approx.watts 
Obtained by grid- leak resistor or other self- or fixed-bias method. 

* modulation essentiel ly negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 1155of the marri''r con-
ditions. 

ext Subject to considerable variation as explained on sheet TRAMS. TUBE 
RATINGS. 

For use of the exeat the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

OUTLINE DIMENSIONS, TUBE SYMBOL, and 
SOCKET CONNECTIONS for the 1608 are the same 

as for the 801. 

Indicates a change. 

JULY 1, 1938 RCA RADUDTRON pretsem 
eco mAtAJRACTURING COMPANY. WC. 

DATA 
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1610 

4 CRRAYSTAL-OSCILLATOR PENTODE 

Filament Coated 
Voltage 2.5 a-c or d-c volts 
Current 1.75 amp. 

Transconductance 
fcr plate current of 31 na. 2500 pmhos 

• Direct Interelectrode Capacitances: 
Grid to Plate 1.2 Plif 
Input 8.6 ef 
Output 13 Ng 

Maximum Overall Length 5-3/8" 
Maximum Diameter 2-1/16" 
Bulb ST-16 
Base Medium 5-Pin 

• 

MAXIMUM RATINGS ard TYPICAL OPERATING CONDITIONS 

R-F PONER AMPLIFIER 6 OSCILLATOR- Class C Telegraphy 

Key-down conditions Per tube without modulation« 
D-C Plate Voltage 400 max. volts 
D-C Screen Voltage ( Grid #2) 200 max. volts 
D-C Grid Voltage (Grid N1) -100 max. volts 
D-C Plate Current 30 max. ma. 
D-C Grid Current 3 max. ma. 
Plate Input 9 max. watts 
Screen Input 2 max. watts 
Plate Dissipation 6 max. watts 
Typical Operation: 

Filament Voltage 2.5 2.5 a-c volts 
D-C Plate Voltage 300 400 volts 
D-C Screen Voltage 125 150 volts 
D-C Grid Voltage -60A -505 volts 
Peak R-F Grid Voltage 110 75 volts 
D-C Plate Current 30 22.5 ma. 
D-C Screen Current 13 7 ma. 
D-C Grid Currept 2.5 1.5 approx.ma. 
Driving Power 0.25 0.1 approx.watt  
Power Output 5 5 approx.watts 

# Modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed Ilgsof the carrier con-
ditions. 

• Was may also be obtained with 30000-ohm grid resistor. 

For use of the 1610 at the higher frequencies, refer to sheet 
TRANS. TUBE RATINGS vs FREQUENCY. 

JUNE 21, 1937 TENTATIVE DATA 
RCA RADIOTRON DIVISION 
RCA mANUPACIVIING COMPANY. INC. 
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1610 

CRYSTAL-OSCILLATOR PENTODE 
(continued from preceding page) 

$116 BULB 

2 146" MAX. 

r9/16'MAX . 

MEDIUM 5-PIN 

3ASE 

.750 

5 / "MAX. 

.500" 

ALL PINS 

.I25"± .003" DIA. 

60* 

BOTTOM VIEW OF BASE  

TUBE SYMBOL d, TOP VI EW 
• OF 

SOCKET CONNECTIONS 

GRID NO.2 

FILAMENT 

GRID NO. I 

PLATE 

ENT 

92C-4770 

JUNE 21, 1937 TENTATIVE DATA 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC. 
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1610 

AVERAGE PLATE CHARACTERISTICS 

1 1- .1 1._1 -. LI 
Ef = 2.5 VOLTS D.C. SCREEN VOLTS - 150 

JUNE 8,1937 

o 
o 

PLATE MILL [ AMPERES 

RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY INC 

92G-4773 



1610 

CRYSTAL-OSCILLATOR PENTODE 

200 

4 

AVERAGE CHARACTERISTICS 

TYPi Mk 

— Ef."2.5VOLTS D.C. 
SCREEN VOLTS = 150 
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*.',.........._ 
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•••.... 
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..:...._ +30-
+20 
t+10 

PLATE VOLTS 
92C-4775 

AVERAGE CHARACTERISTICS 
111111 

TYPE 1610 
— E 1 = 2.5 VOLTS D.C. 
SCREEN VOLTS = 150 

_CONTROL -GRID VOLTS =CCI 
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+50 
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PLATE VOLTS 

92C- 4774 
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JUNE 21, 1937 
RCA RAD1OTRON DIVISION 
RCn nnANURACTURING COMPANY. NC. 
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1613 

R-F POWER AMPLIFIER PENTODE 

(5> 

Heater Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.7 amp. 

Transconductance for 
plate current of 31 ma. 2500 

Direct lnterelectrode Capacitances:° 
Grid to Plate 0.26 µµf 
Input 6.5 PO 
Output 13.5 ge 

Maximum Overall Length 3-1/4" 
Maximum Seated Height 2-11/16" 
Maximum Diameter 1-5/16" 
Bulb Metal Shell,MT-8 
Base Small Wafer Octal 7-Pin 

Pin 1- Shell Pin 5- Grid 
Pin 2- Heater Pin 7- Heater 
Pin 3- Plate Pin 8- Cathode, 
Pin 4- Screen Suppressor 

Mounting Position Any 
BOTTOM VIEW ( 75) 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 
Carrier conditions fer tube for use with a max. modulation factor of 1.0 

D-C Plate Voltage 275 max. volts 
D-C Screen Voltage 275 max. volts 
D-C Grid Voltage -100 max. volts 
D-C Plate Current 50 max. ma. 
D-C Grid Current 5 max. ma. 
Plate Input 11.5 max. watts 
Screen Input 2 max. watts 
Plate Dissipation 7 max. watts 
D-C Heater- Cathode Potential 100 max. volts 
Typical Operation: 

D-C Plate Voltage 275 volts 

D-C Screen Voltage s f 200 volts 
17500 oh 

D-C Grid Voltage° { -" 12500 ohms 
volts 

Peak R-F Grid Voltage 65 volts 
D-C Plate Current 42 ma. 
D-C Screen Current 10 ma. 
D-C Grid Current 2.8 approx.ma. 
Driving Power 0.16 approx.watt 

' Power Output 6 approx.watts 

O Obtained by grid resistor or by partial self—hies methods. 
L. Preferably obtained from a separate source modulated with the plate 

supply, or obtained from the modulated plate—voltage supply through 
resistor of value shown. 

O with shell connected to cazhode. 

-.Indicates a chatte. 

µmhos 

DEC. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, IIMRISON, NEW JERSEY 
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R-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

R—F POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy  
key-doom conditions per tube without modulation# 

D—C Plate Voltage 350 max. volts 
D—C Screen Voltage 275 max. volts 
D—C Grid Voltage —100 max. volts 
D—C Plate Current * 50 max. ma. 
D—C Grid Current 5 max. ma. 
Plate Input 17.5 max. watts 
Screen Input 2.5 max. watts 
Plate Dissipation 10 max: watts 
D—C Heater—Cathode Potential 100 max. volts 
Typical Operation: 

D—C Plate Voltage 350 volts 
200 volts 

D—C Screen Voltage« i 15000 ohms 
—35 volts 

D—C Grid Voltage 10000 ohms 
Peak R—F Grid Voltage 70 volts 
D—C Plate Current 50 ma. 

D—C Screen Current 10 ma; 
D—C Grid Current 3.5 approx.ma. 
Driving Power 0.22 approx.watt 
Power Output 9 approx.watts 

if Modulation essentially negative may be used if the positive peak of the 
s audio-frequency envelope does not exceed lisa of the carrier conditions. 
- Obtained by grid resistor or other self- or fixed-bias method. 
• Obtained from a separate source, or from the plate-voltage supply with 

a voltage divider, or through a series resistor of the value shown. 

Data on operating frequencies for the 1613 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

..—Indicates a change. 
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TRANSMITTING BEAM POWER AMPLIFIER 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.9   amp 

Trarsconductance: 
for plate current of 72 ma. 6050   µmhos 

Direct Interelectrode Capacitances: ° 
Grid-No.1 to Plate . . . 0.4 max.   /404f 
Input  10   gid 
Output   12   Med. 

° with shell connected to cathode. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   4-5/16" 
Maximum Seated Length  3-3/4" 
Maximum Diameter   1-9/16" t 1/16" 
Bulb   MT-10A 
Base   Small-Wafer Octal 7-Pin 

Basing Designation for BOTTOM VIEW   7AC 

Pin 1- Shell 
Pin 2- Heater 
Pin 3-Plate 
Pin 4- Grid No.2 

KEY 

AF POWER AMPLIFIER & MODULATOR - Class AB? 

Pin 5- Grid No.1 
Pin 7- Heater 
Pin 8- Cathode, 

Grid No.3 

Maximum Ratings, Absolute Values: 

cc's° IcAs•• 

DC PLATE VOLTAGE . . . . . . . 375 max. 550 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE. 300 max. 400 max. volts 
DC PLATE CURRENT   110 max. 110 max. ma. 
PLATE INPUT  40 max. 60 max. watts 
GRID-No.2 DISSIPATION  3.5 max. 3.5 max. watts 
PLATE DISSIPATION  ,1 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect 
to cathode . . 200 max. 200 max. volts 

Heater positive with respect 
to cathode . . 200 max. 200 max. volts 

Typical Operation: 
Unless otherwise specified, values are for 2 tubes 

DC Plate Voltage   360 . . 530 . . volts 
DC Grid-No.2 Voltage   270 . . 340 . . volts 

See next page. .e- indicates a change. 

DEC. 20, 1946 TUBE DEPARTMENT 
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1614 
TRANSMITTING BEAM POWER AMPLIFIER 

DC Grid-No.1 ( Control-
Grid) Voltage . . -22.5 -56 volts 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage . . 45 72 volts 

Zero-Signal DC Plate Current . . 88 60 ma. 
Max.-Signal DC Plate Current . . 132 160 ma. 

Max.-Signal DC Grid-No.2 Current 15 20 ma. 
Effective Load Resistance 

(plate- to-plate) . 6600 7200 ohms 
Total Harmonic Distortion. . . • 2 2.5 % 
Max.-Signal Power Output . . . 26.5 50 watts 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions ber tube for use with o wax. modulation factor of 1.0 

Maximum Ratings, Absolute Values: 

ccs° rus" 
DC PLATE VOLTAGE . . . . . . . 325 max. 375 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE 300 max. 300 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE . . - 125 max. -125 max. volts 
DC PLATE CURRENT   70 max. 95 max. ma. 
DC GRID-No.1 Current   5 max. 5 max. ma. 
PLATE INPUT  23 max. 35 max. watts 
GRID-No.2 INPUT  2.5 max. 2.5 max. watts 
PLATE DISSIPATION. . . . . .   14 max. 21 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode . . 200 max. 200 max. volts 
Heater positive with respect 

to cathode . . 200 max. 200 max. volts 

Typical Operation: 

DC Plate Voltage   325 • . 375 . . 
DC Grid -No.2 Voltage' . . . f 245 • 1 . . 250 10000  . . 

. . 18000 . . 
DC Grid-No.1 Voltage° . . . . I -40 . . -50 . . 

120000 • • 25000 • • 
Peak RF Grid-No.1 Voltage. . . 51 • . 80 . . 
DC Plate Current   70 . . 93 . . 
DC Grid-No.2 Current . . . . 8 • • 7 . . 
DC Grid-No.1 Current(Approx.) 2 • . 2 . • 
Driving Power ( Approx.) . . . 0.1 • • 0.15 • , 
Power Output ( Approx.) • • • . 15 . • 24.5 • . 

volts 
volts 
ohms 

volts 
ohms 

volts 
ma. 
ma. 
ma. 

watts 
watts 

• obtained preferably from a separate source modulated with the plate 
supply, or from the modulated plate-supply through a serles resIstor 
of the value ShOWa. 

• Subscript 1 indicates that grid-current does not flow during any part 
of input cycle. 

e .se,o See next page. n- indicates a change. 

DEC. 20, 1946 TUBE DEPARTMENT 
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1614 
TRANSMITTING BEAM POWER AMPLIFIER 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony  

Triode Connection - Grid No.2 Connected to Plate 

Carrier conditions ber tube for use with a max. modulation factor of /. 0 

Maximum Ratings, Absolute Values: 

cce 'case*  
DC PLATE VOLTAGE   325 max. 375 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE . . - 125 max. -125 max. volts 
DC PLATE CURRENT   70 max. 95 max. ma. 
DC GRID-No.1 CURRENT   10 max. 10 max. ma. 
PLATE INPUT  23 max. 35 max. watts 
PLATE DISSIPATION. . . . . .   14 max. 21 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect 
to cathode . . 200 max. 200 max. volts 

Heater positive with respect 
to cathode . . 200 max. 200 max. volts 

Typical Operation: 

DC Plate Voltage  325 . . 375 . . volts 
DC Grid-No.1 Voltage°  f -85 . . -90 . . volts 

121000 . . 15000 . . ohms 
Peak RF Grid-No.1 Voltage . . . 102 • • 135 . . volts 
DC Plate Current  65 • • 90 . . ma. 
DC Grid-No.1 Current ( Approx.) 4 • • 6 
Driving Power ( Approx.) . . . . 0.4 . 0.8 . . watts 
Power Output ( Approx  )   11.5 : . 21 . . watts 
° obtainea from gr., resistor of value shown or by partiul self-bias 

methods. 

RF AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Key-down conditions Per tube without nodutationa7 

Matifildm Ratings, Absolute Values: 

CC.S. /C4e. 

DC PLATE VOLTAGE ..... .  375 max. 450 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  300 max. 300 max. volts 
DC GRID-No.1 ( CONTROL 

GRID) VOLTAGE . . -125 max. -125 max. volts 
DC PLATE CURRENT  110 max. 110 max. ma. 
DC GRID-No.1 CURRENT   5 max. 5 max. ma. 
PLATE INPUT   35 max. 45 max. watts 
GRID-No.2 INPUT   3.5 max. 3.5 max. watts 
PLATE DISSIPATION . .   21 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode . . 200 max. 200 max. volts 
Heater positive with respect 

to cathode . . 200 max. 200 max. volts 

.,..,°' : See next page. w- indicates a change. 

4-
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1614 
TRANSMITTING BEAM POWER AMPLIFIER Am, 

-› Typical Operation: 

DC Plate Voltage   

DC Grid-No.2 Voltage . . .   

DC Grid-No.1 Voltage" . . . 

Peak RF Grid-No.1 Voltage .   
DC Plate Current  
DC Grid-No.2 Current  
DC Grid-No.1 Current(Approx.) 
Driving Power ( Approx.) . .   
Power Output ( Approx  )  

375 • . 450 . . volts 
{ 250 . . 250 . . volts 
12500 • 25000 . • ohms 

I, 

. . -45• •  volts 
20000 . 22500 . . ohms 
425 • 410 . . ohms 
51 , ▪ 73 . . volts 
BO . . . . 100 ma. 
10 . . 8 . . ma. 
2 . . 2 . . ma. 

0.1 . 0.15 . . watts 
21 . 31 . . watts 

• Cont inuous Cooninerc ial Sery ice. 

" intermittent Commercial and Amateur Service. 
• 

Modulet ion essentially negat ive may be used if the pbsit ive peak of 
the and io-frequency envelope does not exceed 1155 of carr ier condit ions. 

• obta ined fromaseparate source, or from the plate-voltage supply with 
a voltage divider, or through a series resistor of the value shown. 

om Obtained from fixed supply, by grid resistor ( 20000, 22500), by cath-
ode resistor (025, 410) or by combinat ion methods. 

Data on operating frequencies for the 1614 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

CURVES under type 807 apply to the 1614 within 
its maximum ratings 

indicates a change. 
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1616 

HALF-WAVE HIGH-VACUUM RECTIFIER 

Filament Coated 
Voltage t 2.5 a—c volts 
Current 5.0 amp. 

Maximum Overall Length 6-15/16" 
Maximum Diameter 2-1/16" 
Bulb T-16 
Cap Medium Metal 
Base Medium 4—Pin, Bayonet 
RCA Socket(UT-542—A) Stock No. 9937 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS 
Peak Inverse Voltage 5500 max. volts 
Peak Plate Current 0.8 max. amp. 
Surge Current 2.5 max.* amp. 
Average Plate Current 0.13 max. amp. 

* ,,, irs= hnriloiii,c:tl:,11?ned so that this value is not exceeded dar-

in+ gShould not deviate more than t5S from the rateo value. 

AVERAGE PLATE CHARACTERISTIC 

TWK ele 
E p • 2 . 5 VOLTS 

/ 

/ 

// 

/ 

/ 

/ 

/ 

/ 7  

-..- Indicates a change. 

150 

PLATE 

200 

VOLTS 0.C. 

W WO 

112C-111045 
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RCA RADIOTRON DIVISION 
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1619 

TRANSMITTING BEAM POWER AMPLIFIER 

• Filament Coated 
Voltage 2.5. a-c or d-c volts 
Current 2.0 amp. 

Transconductance for 
plate current of 50 ma. 4500 approx. µmhos 

Direct Interelectrode Capacitanoes:° 
Grid to Plate 0.29 > µµf 
Input 9.6 tif 
Output 12.5 ouf 

Maximum Overall Length 4-5/16" 
Maximum Diameter 1-9/16t1/16" 
Bulb Metal Shell, -MT-10 
Base Small Wafer Octal 7-Pin 

Maximum Ratings Are Absolute Values 

MAXIMUM CCS RATINGS and TYPICAL OPERATING CONDITIONS 

CCS = Continuous Commercial Service 

SINGLE-TUBE AMPLIFIER- Class Al 

D-C Plate Voltage 400 max. volts 
D-C Screen Voltage ( Grid #2I 300 max. volts 
Screen Input 3.5 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 

D-C Plate Voltage 300 ,volts 
D-C Suppressor Voltage ( Grid #3I ** 0 volts 
D-C Screen Voltage 250 volts 
D-C Grid Voltage IGrid All ## ° -10 volts 
Peak A -F Grid Voltage 10 volts 
Zero-Sig. D-C Plate Current 44 ma. 
Max.-Sig. D-C Plate Current 46 ma. 
Zero-Sig. D-C Screen Current 4 ma. 
Max.-Sig. D-C Screen Current 6 ma. 
Load Resistance 8800 ohms 
Total Harmonic Distortion 7 % 
Max.-Sig. Power Output 3 approx.watts 

ii The total effective grid—circuit resi:tance should not exceed 50000 
ohms. 

PUSH-PULL AMPLIFIER - Class AB1 

D-C Plate Voltage 400 max. volts 
D-C Screen Voltage ! Grid #2I 300 max. volts 
Screen Input * 3.5 max. watts 
Plate Dissipation * 15 max. watts 
Typical Operation with Fixed Bias: 

Unless otherwise skecified, values are for 2 tubes 
D-C Plate Voltage 400 volts 
D-C Suppressor Voltage ( Grid #3I ** 0 volts 
D-C Screen Voltage 300 volts 
D-C Grid Voltage ( Grid #11 t ° -20 volts 
Peak A-F Grid-to-Grid Voltage 40 volts 
Zero-Sig. D-C Plate Cu-rent 52 Ma. 

o a Oa f1 9, , ,  , . See end of tabulation. 
-..—Indicates a change. 
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TRANSMITTING BEAM POWER AMPLIFIER â 
(continued 40. preceding pagel 

Max.-Sig. D-C Plate Current 80 ma. ln' 
[  

Zero-Sig. D-C Screen Current 3.5 ma. 
Max.-Sig. D-C Screen Current 10 ma. 
Load Resistance ( per tube) 3500 ohms 
Effective Load Res. ( plate to plate) 14000 ohms 
Total Harmonic Distortion 3 % 
Max.-Sig. Power Output 17.5 approx. watts 

PUSH-PULL AMPLIFIER - Class AB2 

D-C Plate Voltage 
D-C Screen Voltage (Grid # 2) 
Max.-Sig: D-C Plate Current * 
Max.-Sig. Plate Input * 
Screen Input * 
Plate Dissipation * 
Typical Operation with Fixed Bias: 

Unless otherwise specified, values are for 2 tubes 

D-C Plate Voltage 400 volts 
D,C Suppressor (Grid 43) ** ' 0 volts 
D-C Screen Voltage 300 volts 
D-C Grid Voltage (Grid 41) ° -16.5 volts 
Peak A-F Grid-to-Grid Voltage o 77 volts 
Zero-Sig. D-C Plate Current 75 ma. 
Max.-Sig. D-C Plate Current 150 ma. 
Zero-Sig. D-C Screen Current 6.5 ma. 
Max.-Sig. D-C Screen Current 11.5 ma. 
Load Resistance ( per tube) 1500 ohms 
Effective Load Res. ( plate to plate) 6000 ohms 
Peak Grid Input Power 00 0.4 watt 
Total Harmonic Distortion 2.5 % 
Max.-Sig. Power Output 0 36 approx. watts 

O With zero- impedance driver and perfect regulation, plate-circuit dis-
tortion does not exceed 25. In practice, plate-voltage regulation. 
screen voltage regulation and grid-bias regulationshould not be greater 
than 50. 55. and 55 respectively. 

0 The driver stage should be capable of supplying the grids of the class 
AB, stage with the specified peak grid voltage at low distortion. The 
effective resistance per grid circuit should not exceed 500 ohms and 
the effective impedance et the highestdesiredresponsefrequencyshould 
not exceed 700 ohms. 
GRID-MODULATED R-F POWER AMPLI=IER - Class C Telephony  

Carrier condition per tube for use with amas. modulation fact. of 1.0 
D-C Plate Voltage 400 max. volts 
D-C Screen Voltage ( Grid 42) 300 max. volts 
D-C Grid Voltage (Grid #1) -125 max. volts 
D-C Plate Current 37.5 max. ma. 
Plate Input 15 max. watts 
Screen Input 2.5 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 

D-C Plate Voltage 400 volts 

*,**, 0,00 : see end of tabulation. 

400 max. volts 
300 max. volts 
75 max. ma. 
30 max. watts 
3.5 max. watts 
15 max. watts 

AUG. 2, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 
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• TRANSMITTING BEAM POWER AMPLIFIER 

(continued from preceding page) 

D-G Suppressor ! Grid #3I ** 
D-C Screen Voltage 

D-C Grid Voltage f • 

Peak R-F Grid Voltage 
Peak,A-F Grid Voltage 
D-C Mate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power c° 
Power Output 

O volts 
250 volts 
-50 volts 
1500 ohms 

58 volts 
30 volts 
31 ma. 
1.5 ma. 
1.2 approx.ma. 

0.25 approx.watt 
3.8 approx.watts 

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

asrrier con-litions per tube }or use with a one. modulation fact. of 1.c 

D-C Plate Voltage , 325 max. volts 
D-C Screen Voltage 4rjci #2I 300 max. volts 
D-C GrieVoltage ( Grid #1) -125 max. volts 
D-C Plate Current 62 max. ma. 
D-C Grid Current 5 max. ma. 
Plate Input 20 max. watts 
Screen Input 2.5 max. watts 
Plate Dissipation 10 max. watts 
Typical Operation: 

D-C Plate Voltage 325 volts 
D-C Suppressor ( Grid #31 ** 0 volts 

D-C Screen Voltage # { 285 500 volts 
0 ohms 

D-C Grid Voltage f a { la volts ohms 
Peak R-F Grid Voltage 70 volts 
D-C Plate Current 62 ma. 
D-C Screen Current 7.5 ma. 
D-C Grid Current 2.8 approx.ma. 
Driving Power 0.18 approx.watt 
Power Output 13 approx.watts 

# Preferably obtained from a separate source modulated with the plate 
supply, or obtained from she modulated plate-vcltage supply through 
resistor of value ShOwn. 

O Obtained by grid resistor of value shown or by partial self-bias 
methods. 

R-F POWER AMPLIFIER 8 OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without modulation • 

D-C Plate Voltage 
D-C Screen Voltage ( Grid #2) 
D-C Grid Voltage ! Grid #I1 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
**, a) , f, • : see end of tabulation. 

400 max. 
300 max. 
-125 max. 

75 max. 
5 max. 

30 max. 
3.5 max. 
15 max. 

volts 
volts 
volts 
ma. 
ma. 
watts 1 
watts_ 
watts 

AUG. 2. 1943 RCA. VICTOR DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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1619 

TRANSMITTING BEAM POWER AMPLIFIER 0 

(continued Cron preceding page) 

Typical Operation: 
D-C Plate Voltage 400 volts 
D-C Suppressor ( Grid e) ** 0 volts, 

f 300 volts 
D-C Screen Voltage 9500 ohms 
D-C Grid Voltage t * f -55 volts -

' 

111000 ohms 
Peak R-F Grid Voltage 80 volts. 
D-C Plate Current 75 ma. 
D-C Screen Current 10.5 ma. 
D-C Grid Current 5 approx.ma. 
Driving Power 0.36 approx.watt 
Power Output 19.5 approx.watts 

• Modulation essentially negative may be used if the positive peak of the 
audio- frequency envelope does not exceed 115t of the corner condi-

o tions. 
For a-c filament supply. If d.c. is used, the stated voltages should 

, be decreased by 1.75 volts. 
T The total effective grid-circuit resistance should not exceed 25000 
, ohms. 
.; Averaged over any audio-frequency cycle of sine-wave form. 

Grid No. 3 should be connected to the mid- point of filament operated 
on a.c., or to negative end of. filament when d-c filament supply is 

03 used. 
• At crest of a- f cycle with a modulation factor of 1.0. 
„ Obtained from fixed supply or by cathode resistor of value shown. 
9 Obtained from a separate source, or from the plate-voltage supply with 

a voltage divider, or through a series resistor of the value SOWN. 
A The screen voltage must not exceed 600 volts under key-up conditions. 

Obtained from fixed supply, by grid resistor ( 110001, or by combina-
tion methods. When a preceding stage is keyed, sufficient fixed bias 
must be used to maintain the plate c.irrent at a low value whenthe key 
is up. 

W With shell connected to cathode. 

Data on operating frequencies for the 1619 are given on the 

sheet TRANS. TUBE RATINGS vs FREQUENCY. 

TUBE MOUNTING POSITIOk  

VERTICAL: Base up or down. 
HORIZONTAL: No. 

BOTTOM VIEW OF SOCKET CONNECTIONS 

Pin 1 - Shell 
Pin 2 - Filament 
Pin 3 - Plate 
Pin 4 - Grid No. 2 
Pin 5 - Grid No. 1 
Pin 7 - Filament 
Pin 8 - Grid NO. 5 

-Hi-indicates a change 

AUG. 2, 1943 RCA VICTOR DIVISION 
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1619 
AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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1623 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

Filament Thoriated Tungsten 
Voltage 6.3 a-c or d-c volts 
Current 2.5 

Amplification Factor 20 
Direct Interelectrode Capacitances: 
Grid to Plate 6.7 Plif 
Grid to Filament 5.7 Pe 
Plate to Filament n.o PPf 

Maximum Overall Length 6-9/16" 
Maximum Diameter 2-7/16" 
Bulb ST-19 
Cap Medium Metal 
Base Medi,:m 4-Pin Ceramic, Bayonet 
RCA Socket Type UR-542-A 

MAXIMUM CCS and ICAS RATINGS 
with TYPICAL ePERATING CONDITIONS 

ces = Continuous Commercial Service 
MIS= Intersittent downerciat and Anateur Service 

A-F POWER AMPLIFIER & MODKATOR - Class B 

CCS ¡CAS 

D-C Plate Voltage 750 max. 1000 max. volts 
Max.-Signal D-C Plate Current* 100 max. 100 max. ma. 
Max.-Signal Plate Input* 75 max. 100 max. watts 
Plate Dissipation* 25 max. 30 max. watts 
Typical Operation: 

Unless otherwise specified, values are for 2 tube. 
D-C Plate Voltage 500 750 1000 volts 
D-C Grid Voltage° -10 -25 -40 volts 
Peak A-F Grid-to-Grid Volt. 170 200 230 volts 
Zero-Sig. D-C Plate Cur. 40 35 30 ma. 
Max.-Sig. D-C Plate Cur. 200 200 200 ma. 
Load Res. ( Per tube) 1300 2100 3000 ohms 
Effective Load Res. 

(plate to plate) 5200 8400 12000 ohms 
Max.-Sig. Driving Power 

(Approx.) 3.5 4 4.2 watts 
Max.-Sig. Po,er Output 

, (Approx.) 60 100 145 watts 
Averaged over any audio-frequency cycle of sine-wave form. 

R-F POWER AMPLIFIER - Class 8 Telephony 

Carrier Conditions per tube for use with a wax. modulation fact. of 1.0 

CO ¡CAS 

D-C Plate Voltage 750 max. 1000 max. volts 
D-C Plate Current 50 max. 50 max. ma. 
Plate Input 37.5 max. 45 max. watts. 
Plate Dissipation 25 max. 30 max. watts 
Typical Operation: 

D-C Plate Voltage 500 750 1000 volts 
D-C Grid Voltage° -25 -40 -50 volts 
Peak R-F Grid Voltage 53 60 62 volts 
D-C Plate Current 50 50 45 ma. 

13 with a-a filament supply. 

amp. 

April 15, 1940 DAIA 
RCA RADIOTRON DIVISION 
RCA MARIUYACTURING COMPANY. INC. 
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R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

(continued from preceding Bagel 
1Fi 104$  

D-C Grid Current ( Approx.) .* 2 1.5 0.5 ma. 
Driving Power (Approx.)"° 1.8 1.4 1.7 watts 
Power Output (Approx.) 7.5 12.5 16 watts 

° At crest of a- f cycle with modulation factor or 1 0 

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

C rrr i rr conditions per tube for use with a wax. fodulotion fact. of 1.0 

S_ rods 
D-C Plate Voltage 600 max. 750 max. volts 
D-C Grid Voltage -200 max. -200 max. volts 
D-C Plate Current 83 max. 100 max. ma. 
D-C Grid Current 25 max. 25 max. ma. 
Plate Input 50 max. 75 max. watts 
Plate Dissipation 17.5 max. 25 max. watts 
Typical Operation: 

D-C Plate Voltage 500 600 750 volts 
D-C Grid Voltage § I:3 t -125 -125 -125 volts 

5000 5000 6250 ohms 
Peak R-F Grid Voltage 200 200 215 volts 
D-C Plate Current 83 83 100 ma. 
D-C Grid Current (Approx.) .* 25 25 20 ma. 
Driving Power (Approx.)" 5 5 4 watts 
Power Output (Approx.) 30 38 55 watts 

§ Obtained by grid resistor of value shown or by partial self-bias methods. 

R-F POWER AMPLIFIER ti OSCILLATOR - Class C Telegraphy 

Ley-doun conditions Bar tube without xoduiatione 

ICIS 

D-C Plate Voltage 750 max. 1000 max. volts 
D-C Grid Voltage -200 max. -200 max. volts 
D-C Plate Current 100 max. 100 max. ma. 
D-C Grid Current 25 max. 25 max. ma. 
Plate Input 75 max. 100 max. watts 
Plate Dissipation 25 max. 30 max. watts 
Typical Operation: 

D-C Plate Voltage 500 750 1000 volts 
1 -70 -85 -90 volts 

D-C Grid Voltage * 0 4100 5000 4500 ohms 
600 730 750 ohms 

Peak R-F Grid Voltage 140 160 172 volts 
D-C Plate Current 100 100 100 ma. 
D-C Grid Current (Approx.) .* 17 17 20 ma. 
Driving Power (Approx.) .* 2.2 2.5 3.1 watts 
Power Output (Approx.) 33 55 75 watts 

a Obtained by grid resistor ( 4100, 5500, 4500), by cathode resistor (600. 
730. 750) or from fixed- bias source. when the 1623 is used in the 
final amplifier or a preceding stage of a transmitter designed for 
break-in operation and oscillator ke)ing, a small amount of fixed bias 
must be used to maintain the plate current at a safe value. With plate 
voltage qf 1000 volts, a fixed bias of at least -35 volts should be used. 

# modulation essentially negative may paused if the positive peak of the 
.. audio- frequency envelope does not exceed 1150 of the carrier conditions. 
0 Subj ect to wide variations as explained on sheet TRANS. TUBE RATINGS. 

wit h a-c filament supply. 

April 15, 1940 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY. INC 
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1623 

R-F POWER AMPLIFIER. 
CLASS B MODULATOR 

(continued from preced ing page) 

Data on operating frequencies for the 1623 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

OUTLINE DIMENSIONS, TUBE SYMBOL, and SOCKET CONNECTIONS for 
the 1623 are the same as for the 809. 

TYPICAL CHARACTERISTICS 

E -f = 6.3 VOLTS D.C. 
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AVERAGE PLATE CHARACTERISTICS 

Ef = 6.3 VOLTS D.C. 
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1624 

e TRANSMITTING BEAM POWER AMPLIFIER 

e 

• 

Filament Coated 
Voltage 2.5 
Current 2.0 

Transconductance for 
plate current of 50 ma. 4000 approx. 

Direct Interelectrode Capacitances: 
Grid to Plate 0.25 max.° 
Input 11 
Output 7.5 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Cap 
Base 
RCA Socket 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
PUSH-PULL AMPLIFIER - : lass AB, tt 

0-C Plate Voltage 600 max. volts 
D- C Screen Voltage ( Grid 02) 300 max. volts 
Max.- Sig. D- C Plate Current . 90 max. ma. 
Max.- Sig. Plate Input .. 54 nao, watts 
Screen Input . 3.5 max. watts 
Plate Dissipation . 25 max. watts 
Typical- Operation ( Fixed bias): 

Unless otherwise specified, voltes  Igi 2 tubes 
D- C Plate Voltage volts 
0-C Screen Voltage ) 00 300 volts 
D-C Grid Voltage ( Grid Al) ° ° - 16.5 - 25 volts 
Peak A- F Grid- to- Grid Voltage 77 106 volts 
Zero-Sig. D- C Plate Current 75 42 ma. 
Max.-Sig. D- C Plate Current 150 180 ma. 
Zero-Sig. D- C Screen Current 6.5 5 ma. 
Max.-Sig. O- C Screen Current 11.5 15 ma. 
Load Resistance ( per tube) 1500 1870 ohms 
Effective Load Res. ( plate to plate) 6000 7500  ohms 
Peak Grid Input Power 0.4 1.2 watts 
Max.-Sig. Power Output .. 36 72 approx.watts 

Averaged over any audio- frequency cycle of sine-wave form. 
9 For a-c filament supply. If d.c. is used, the stated voltages should 

be decreased by 1.75 volts. 
o Driver stage should be capable of supelying the grids of the class 

ABe stage with the specified peak end voltage at low distortion. 
The effective resistance per grid circuit should be kept below 500 
ohms and the effective impedance at the highest desired response Ire-

n . quency should not exceed 700 ohms. 
With zero- impedance driver and perfect regulation, plate-circuit dis-
tortion does not exceed 2%. In practice, plate-voltage regulation, 
screen-voltage regulation, and grid-bias regulation should not be 
greater than 5%, 5%, and 3%, respectively. 

9 With external shielding. ft See end of tabulation. 

GRID- 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 600 max. volts 
D- C Screen Voltage ( Grid 02) 300 max. volts 
D- C Grid Voltage ( Grid 01) -200 max. volts 
D- C Plate Current 75 max. ma. 
Plate Input 37.5 max. watts 
Screen Input 2.5 max. watts 
Plate Dissipation 25 max. watts 
Typical Operation: -it-

D-C Plate Voltage 400 600 volts 
O- C Screen Voltage# 250 300 volts 
O- C Grid Voltage 1- -50 -60 volts 
Peak R- F Grid Voltage 58 58 volts 
Peak A- F Grid Voltage 30 30 volts 
O- C Plate Current 31 40 ma. 
D- C Screen Current 1.5 2.5 ma. 

a- c or d- c volts 
amp. 

pmhos 

l(Pf 
PUT 
OPT 

5-304' 
2-1016 . 
ST- 16 

Small Metal 
Medium 5- Pin 
Stock No.9920 

W Obtained from a fi zed supply or from a separate source. 

See end of tabulation. 
Indicates a change 

Jan. 1, 1943 DATA 
RCA VICTOR DIVISION 

10010 CORPORATION OF »AFRICA, 'SAMSON. NEW JERSEY 
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TRANSMITTING BEAM I'()1ATER AMPLIFIER olle 
 (continued tram preceding page) 

D- C Grid Current 1.2 0 approx.ma. 
Driving Power se 0.25 0.4 approx.watt 
Power Output 3.8 8 approx. watts 

°° At crest of audio- frequency cycle with modulation factor of 1.0. 

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

Carrier conditions ber tube for use with a nez. modulation fact. of 1.0 

D- C Plate voltage 
D- C Screen Voltage ( Grid 02) 
D- C Grid Voltage ( Grid 01) 
D- C Plate Current 
D- C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D- C Plate voltage 
D- C Screen voltage 

D- C Grid Voltage * 

Peak R- F Grid Voltage 
D- C Plate Current 
D- C Screen Current 
D- C Grid Current 
Driving Power 
Power Output 

o 

500 max. volts 
300 max. volts 

-200 max. volts 
75 max. ma. 
5 max. ma. 

37.5 max. watts 
2.5 max. watts 

16.5 max. watts 

325 500 volts 
285 275 volts 

i -50 -50 volts 
08000 15000 ohms 

70 80 vol ts 
62 75 ma. 

7.5 9 ma. 
2.8 3.3 approx.ma.  

0.18 0.25 approx.watt  
13 20 approx.watts 

Obtained preferably from a modulated fixed supply. 

* Obtained by grid resistor of value shown or by suitable Combination 
of grid resistor with either fixed supply or cathode resistor. 

R- F POWER AMPLIFIER 6 OSCILLATOR - Class C Telegraphy  

Key- down conditions per tube without modulation #le 

D - C Plate Voltage 600 max. volts 
'D- C Screen Voltage ( Grid 02) 300 max. volts 
D - C Grid Voltage ( Grid 01) -200 max. volts 
D- C Plate Current 90 max. ma. 
D- C Grid Current 5 MDX. Md. 
Plate Input 54 max. watts 
Screen Input 5.5 max. watts 
Plate Dissipation 25 max. watts 
Typical Operation, 

D- C Plate Voltage 400 600 volts 
D- C Screen voltage • 300 300 volts 

O- C Grid voltage 0 t 120 o 

I 

-55 
11000 .8 00  610 0 - 60 570 e volts ohms 

ohms 
Peak R- F Grid Voltage 80 95 volts 
D- C Plate Current 75 90 ma. 
D- C Screen Current 10.5 10 ma. 
D- C Grid Current 5 5 approx. ma.  
Driving Power 0.36 0.43 approx. watt  
Power Output 19.5 35 approx. watts  

• obtained preferably from a fixed supply of value shown. 

0 Obtained by grid leak(0) or cathode resistor (e) of values shown, 
fixed supply, or by combination methods. 

0 Modulation essentially negative may be usedifthe positive peak of 
• the audio- frequency envelope does not exceed 115Softhecarrier con-

ditions . 

1. The total effective grid-circuit resistance should not exceed 25000 
ohms 

tt Subscript ( 2) indicates that grid currentflowsduring a part of in-
put cycle. 

.4- indicates a change 

Jan. 1, 1943 
RCA VICTOR DIVISION 

50010 CORPORATION OF AMERICA, HARRISON, NEW ;ERSE,' 

DATA 
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1624 

4„ TRANSMITTING BEAM POWER AMPLIFIER 

• 

OUTLINE DIMENSIONS for the 1624 are the same as those for 
the 807. For CURVES, refer to Type 1619. 

Data on operating frequencies for the 1624 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

BOTTOM VIEW Oc 
SOCKET CONNECTIONS 

NC 

03 

Pin 1— Filament 
Pin 2— Grid No.2 
Pin 9— Grid No.1 
Pin A— No Connection 
Pin 5— Filament Grid No.9 
Cap — Plate 

MOUNTING POSITION  

VERTICAL: Base up or down. 
HORIZONTAL: No. 

—A—Indicates a change. 

Jan. 1, 1943 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AAIERICA, NAN IRON, NEW NEI', 

DATA 2 
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1625 

6' 

e TRANSMITTING BEAM POWER AMPLIFIER 
Heater Coated Olipotential Catho 

Voltage 12.6 410%1 
Current 0.45 - 

Transconductance for 
plate cur. of 72 ma. 6000 approx. 

Grid-Screen Mu-Factor 8 
Direct Interelectrode Capacitances: 

Grid to Plate (With external shielding) 
Input 
Output 

Overall Length 
Seated Height 
Maximum Diameter 
Bulb 
Cap 
Base 

de 
a-c or d-c volts 

amp. 

µmhos 

0.2 max.µµf 
11 µµf 
7 uuf 

5-19/32" ± 5/32" 
4-31/32" ± 5/32" 

2-1/16" 
ST-16 
Small 

Medium 7-Pin, Micanol 

Maximum Ratines Are Absolute Values 

MAXIMUM CCS and ICAS RATINGS with TYPICAL OPERATING CONDITIONS 

These are the same as those for Type 807 except 
that maximum d- c heater- cathode potential is 135 
volts. Curvesunder the 807 also apply to the 1625. 

SMALL CAP-

ST 16 BULB 

  2 1/ii MAX.--.-

I 3/' MAX..-1 le-

_ 
I TUBE MOUNTING POSITION 

Any 

4 3/3; 

MEDIUM 
7- PIN BASE 

92CM-6132R1 

Indicates a change. 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

SAZ 

Pin 1— Neater 
Pin 2— No Connection 
Pin 3 — Grid No.2 
Pin — Grid No.1 
Pin 5 — No Connection 
Pin 6 — Cathode, Grid No.3 
Pin 7— Neater 
Cap — Plate 

DEC. 15, 1944 RCA VICTOR DIVISION 
RADIO CORPORATION Of AMERICA, HARMON, NEW JERSEY 

DATA 

«IF 
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1626 

TRANSMITTING TRIODE 
Por oscillator aPPl(cations requiring unusually stable characteristic 

Heater° Coated Unipotential Cathode 
Voltage 12.6 a-c or d-c volts 
Current 0.25 amp. 

Amplification Factor 5 
Direct Interelectrode Capacitances: 
Grid to Plate 4.4 
Grid to Cathode 3.2 
Plate to Cathode 3.4 

Maximum Overall Length 421%• 
Maximum Seated Height 3 
Maximum Diameter 11%1:: 
Bulb ST- 12 
Base Small Shell Octal 8- Pin, MICANOL* 

MAXIMUM CCS RATINGS and TYPICAL OPERATING CONDITIONS 
CCS. Contihuous Connercial Service 

R- F POWER AMPLIFIER h OSCILLATOR- Class C Telegraphy 

fey-down conditions per tube without wodu/otion AA 

D- C Plate Voltage 250 max. volts 
D-C Grid Voltage -150 max. volts 
D- C Plate Current 25 max. ma. 
D-C Grid Current 8 max. ma. 
Plate Input 6.25 max. watts 
Plate Dissipation 5 max. watts 
Typical Operation: 

D-C Plate Voltage 250 volts 

D- C Grid Voltage * { -70 14000 
2300 ohms ohms 

volts 

Peak R- F Grid Voltage 105 volts 
0 - C Plate Current 25 ea. 

D-C Grid Current** 5 approx. ma. 
Driving Power' . 0.5 approx. watt  
Power Output li approx. watts 

o in circuits where the cathode is not directly connected to the heater, 
the potential difference between heater and cathode should be kept as 
low as possible. 

KOModulation essentially negative may be used if the positive peak of the 
audio-frequency envelope does not exceed 1158 of the carrier conditions. 

* Obtained from fixed supply (-70), by grid resistor ( 14000), or cathode 
resistor ( 233), or by combination methuds. When the 1626 is used in 
the final amplifier or a preceding stage of a transmitter designed for 
break-in operation and oscillator keyiag, a small amount of fixed bias 
must be used to maintain the plate current at a low value. With plate 

,volts of 250, a fixed bias of at least -35 volts must be used. 
Subject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

6 Registered trademark. 

r ()eta on operating frequencies for - 19/:, MAX. 1  the 1626 are given on the sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

STI2 BULB 

92C-6133 

SMALL SHELL 
OCTAL 

61- PIN BASE 

316 MAX. hL 

391; 
MAX. 

4 1/8 
MAX. 

NC 
A 

H 

NC KEY 

muf 
pmf 

NC 

AA' PLANE OF ELECTRODES 

Pin 1- No Connection 
Pin 2- Heater 
Pin 3- plate 
Pin U - No Connection 
Pin 5- Grid 
Pin 6- No Connection 
Pin 7- Heater 
Pin B- Cathode 

TUBE MOUNTING POSITION  

VERTICAL or HORIZONTAL  

TENTATIVE DATA MARCH 15, 1941 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY INC. 



1626 

TRANSMITTING TRIODE 

AVERAGE PLATE CHARACTERISTICS 
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MARCH 15, 1941 
RCA RAD1OTRON DIVISION 
RCA MANUFACTURING COMPANY. INC. 
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5556 
POWER TRIODE 

Useful at frecuencies up to 30 Ne 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  4 5 
Current  1 1 

ac or dc volts 
amp 

Amplification Factor, for 
plate volts =. 350, 
grid volts = - 20, and 
plate ma - 19 85 

Direct ; nterelectrode Capacitances: 
Grid to plate  6 7  me‘f 
Grid to filament  2 3  PeÀf 
Plate to filament  2 2  ligf 

Mechanical: 

Mount:ng Position   Vertical, base down or up, or 
Horizontal with pins 1 and 4 in vertical plane 

Maximum Overall Length  4-1/2" 
Maximum Diameter  1-5/8" 
Weight (Approx  l  2 oz 
Base Medium-Shell Small 4- Pin 

with Bayonet (JETEC No.A4-10) 
Basing Designation for BOTTOM V:EW  4D 

Pin 1 - Filament 

Pin 2 - Plate 

Pin 3 - Grid 

Pin 4 - Filament 

AF POWER AMPLIFIER & MODULATOR -- Class A 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  350 max. volts 
PLATE DISSIPATION 7  5 max. watts 

Typical Operation: 

DC Plate Voltage  350 volts 
DC Grid Voltage'  -30 volts 
Peak AF Grid Voltage ( Approx  l   30 volts 
DC Plate Current  9 ma 
Plate Resistance ( Approx  I   8700 ohms 
Load Resistance   18000 ohms 
Second Harmonic Distortion  5 
Power Output  0.6 watt 

RF POWER AMPLIFIER -- Class 13 Telephony 

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

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  350 max. volts 

.: see next page. .-Indicates a change.  

10-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA. NAIRISON. NEW JERSEY 

DATA 1 



5556 

POWER TRIODE 

DC PLATE CURRENT   
PLATE INPUT  

40 max. ma 
14 max. watts 

PLATE DISSIPATION  10 max. watts 

Typical Operation: 

DC Plate Voltage   350 volts 
DC Grid Voltage'   -40 volts 
Peak RF Grid Voltage   90 volts 
DC Plate Current   32 ma 

#   Driving Power ( Approx.) 0.1 watt 
Power Output   2 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube foe use with a max. nodulation factor of 1.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   350 max. volts 
DC GRID VOLTAGE  -150 max. volts 
DC PLATE CURRENT   40 max. ma 
DC GRID CURRENT  10 max. ma 
PLATE INPUT  14 max. watts 
PLATE DISSIPATION  7 max. watts 

Typical Operation: 

DC Plate Voltage   300 volts 
DC Grid Voltage'   -100 volts 
Peak RF Grid Voltage ( Approx.)   140 volts 
DC Plate Current   30 ma 
DC Grid Current ( Approx  1   2 ma 
Driving Power ( Approx  )   0.3 watt 
Power Output ( Approx.)   4 watts 

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

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   350 max. volts 
DC GRID VOLTAGE  -150 max. volts 
DC PLATE CURRENT   40 max. ma 
DC GRID CURRENT   10 max. ma 
PLATE INPUT  14 max. watts 
PLATE DISSIPATION  10 max. watts 

Typical Operation: 

DC Plate Voltage   350 volts 
DC Grid Voltage'   -80 volts 
Peak RF Grid Voltage   130 volts 

e with oc filament excitation. 

#,D : See next page. 

10-56 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA FIARINTON NEW TEAS, 

DATA I 



5556 

POWER TRIODE 

DC Plate Current   35 ma 
DC Grid Current(Approx.)   2 ma 
Driving Power ( Approx  )   0.25 watt 
Power Output ( Approx.)   6 watts 

# At crest of of cycle with modJlation factor of 1. 

n Key—down conditions per tuoe without amplituOe mootilation. Amplitude 
modu:ation esSentially nejati4e may se usi-ct if the positive peak of the 
audic—f .eouency envelope does not exceed . 15S of the carrier conoitions. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 6 15 30 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Cla5.s B Telephony 100 85 70 % 

Claus C Telephony 100 75 50 "I 

Cats C Telegraphy 100 75 50 

1 5/ MAX. 8 

MAX. 

1 MEDIUM—SHELL-
SMALL 4—PIN 
BAYONET BASE 
JETEC N2 A4-10 

92CS- 6717R1 

1 

10-56 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW TERSE,' 
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Is 5558 
e 

• HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 

Electrical: 

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

Voltage   4.75 5.0 5.25 volts 
Current at 5 volts   - 4.5 4.9 amp 

Cathode: 
Heating Time, 

before tube conduction 5 - - minutes 
Tube Voltage Drop   15 - volts 
Critical Anode Voltage   - - 50 volts 

Mechanical: 

Mounting Position   Vertical, Base Down 
Maximum Overall Length  7" 
Seated Length   6-1/4" ± 1/4" 
Maximum Diameter   3" 
Bulb   ST-23 
Cap   Medium ( JETEC No. C1-5, 
Base   Medium-Shell Small 4-Pin, Bayonet 

(JETEC No. A4-10) 
BOTTOM VIEW 

Pin 1- Heater 

Pin 2- Cathode 
(Anode 
Return) 

Pin 3- No 
Conn. 

Pin 4- Heater, 

Cathode 

Cap- Anode 

Temperature Control: 

Heating--When the ambient temperature is so low that 

the normal rise of condensed-mercury temperature 

above the ambient temperature will not bring the 

condensed-mercury temperature up to the minimum 

value of the operating ranges specified under 

Maximum Ratings, some form of heat-conserving en-

closure or auxiliary hea,er will be required. 

Codling--When the operating conditions are such that the 

maximum value of the operating condensed-mercury 

temperature range is exceeded, provision should be 

made for forced-air cooling sufficient to prevent 

exceeding the maximum value. 

Temperature Rise of Condensed Mercury 
to Equilibrium Above Ambient 

Temperature ( Approx.):. 
No Load   22 °C 
Full Load   28 °C 

e With heater volts = 4.75 and no heat-con.erving enclosure. 

<-1 nd icates a change 

APRIL 1, 1953 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 



5558 

HALF-WAVE MERCURY—VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: up to s50 cps 
Operating Condensed-Mercury 

Temperature Range 

30° to 800C 30° to 130°C 

PEAK INVERSE 
ANODE VOLTAGE 

CATHODE CURRENT: 
Peak   
Average'  
Fault, for duration 

of 0.1 second max. 

2000 max. 5000 max. volts 

15 max. 15 max. amp 
2.5 max. 2.5 max. amp 

200 max. 200 max. amp 

averaged over any interval of 15 seconds maximum. 

MEDIUM CAP 
JETEC N2C1-5 

ST-23 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN 

BAYONET BASE 
JETEC N2A4-10 

3''DIA.MAX 

I'' 

7" 
MAX. 

614 

92C5 - 6701R3 

APRIL 1, 1953 
TUBE DEPARTMENT 

RA010 CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

DATA 





e 

e 



6> 
5561 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage*  5   volts 
Current   10   amp 

Peak Voltage Drop(Apprax.) 15   volts 

Mechanical: 

Mounting Position   Vertical, Base Down 
Overall Length  liPt 1/4 " 
Maximum Diameter  3-13/160 
Bulb  ST-30 
Cap   3917 
Base  Large Metal-Shell Super-Jumbo 4-Pin, Bayonet 

Maximum Ratings, Absolute Values: 

Welder-
Continuous Control 
Service Service 

PEAK INVERSE ANODE VOLTAGE 3003 max. 10000 max. volts 

INSTANTANEOUS ANODE CURRENT: 
Beiow 25 Cycles   12.8 max. 8 max. amp 
25 Cycles and Higher. .   40 max. 16 max. amp 

AVERAGE ANODE CURRENT# • • 6.4 max. 4 max. amp 
SURGE ANODE CURRENT for 

0.1 sec. max. 200 max. 80 max. amp 
COND.-MERCURY TEMP. RANGE ° 40 - 80 25 - 50 oc 

* 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 AO°C. 

MAY 1, 1946 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA,NARRISON. NEW JERSEY 
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5588 
UHF POWER TRIODE 

FORCED- AIR COOLED, GROUNDED- GRID TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 
Current   2.5 
Minimum Heating TimeA 1.0 

Amplification Factor . . 16 
Direct Interelectrode Capacitances: 

Grid to Plate . . . . 6.0 
Grid to Cathode. . . . 13 
Plate to Cathode°. . . 0.32 max. 

O With external shield connected to grid. 

Mechanical: 

Terminal Connections: 
- Heater Pin 
Terminal 

K&H-RF Cathode and G 

Heater Cylindrical 
Terminal 

Mounting Position   
Overall Length   
Maximum Diameter 
Radiator   
Mounting   
Air Flow: 

Through Radiator (for max. rated dissipation) . . 10 min. cfm 
The specified air flow at a pressure of 1/2 inch of water should be 
delivered by a blower thrfflii the radiator toward the bulb and onto 
the grid terminal before and during the application of any voltages. 
Operation of tube at less than maximum rated dissipation will require 
less cooling as shown by accompanying curve of cooling requirements. 

Incoming-Air Temperature   45 max. °C 
Radiator Temperature   180 max. °C 
Grid-Terminal Temperature   140 max. °C 

PLATE-MODULATED RF POWER AMPLIFIER- Class C Telephony 
Carrier conditions per tube for use with a max. modulation factorof1.0 

Maximum CCSe Ratings, Absolute Values: 

DC PLATE VOLTAGE   800 max. volts 
DC GRID VOLTAGE   -200 max. volts 
DC PLATE CURRENT   250 max. ma. 
DC GRID CURRENT   80 max. ma. 
PLATE INPUT   170 max. watts 
PLATE DISSIPATION   130 max. watts 

  ac or dc volts 
  amp 
  minute 

mp.f 
mitf 

G - Grid RF Cylin-
drical Terminal 

P- Plate RF Con-
tact Surface on 
Plate Ring 

. Vertical, with radiator up or down 
3-5/16" ± 3/32" 
1  750" ± 0.010" 

Integral Part of Tube 
Special 

• Rated heater voltage must be applied for a minimum time of 1 minute 
before voltages are applied to the other electrodes. Heater voltage 
may then be reduced to the indicated typical operating value. 

e Continuous Commercial Service. 

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 1 
RA010 CORPORATION OR AMERICA, HARRISON, NEW JERSEY 



5588 

UHF POWER TRIODE 

Typical Operation in Grounded- Grid Circuit at 1000 Mc: 

Heater Voltage"   5 volts 
DC Plate Voltage   650 volts 
DC Grid Voltage   -70 volts 
DC Plate Current   250 ma. 
DC Grid Current ( Approx.)   30 ma. 

Driving Power ( Required by tube and 
input circuit)* . . . . 32 watts 

Power Output ( Approx.)   65 watts 

Approximate. A portion of this power appears in the load circuit. In 
grounded-grid plate-modulated class C rf power amplifier service. the 
5588 can be modulated 100 per cent if the rf driver stage is also 
modulated 100 per cent simultaneously. Care should be taken to insure 
that the driver-modulation and the amplifier-modulation voltages are 
exactly in phase. 

RF POWER AMPLIFIER&OSCILLATOR - Class C Telegraphy 
ley-dosis conditions per tube without amplitude modulation') 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   1000 max. volts 
DC GRID VOLTAGE   -200 max. volts 
DC. PLATE CURRENT   300 max. ma. 
DC GRID CURRENT   100 max. ma. 
PLATE INPUT   250 max. watts 
PLATE DISSIPATION   200 max. watts 

Typical Operation as Grounded-Grid Amplifier at 1000 Mc: 

Heater Voltage'   4.5 volts 
DC Plate Voltage   835 volts 
DC Grid Voltage   -70 volts 
DC Plate Current   300 ma. 
DC Grid Current ( Approx.)   40 ma. 
Driving Power ( Required by tube and 

inpUt circuit) # . . . . 32 watts 
Power Output ( Approx.)   100 watts 

Typical Operation as Grounded-Grid Oscillator at 1000 Mt: 

Heater Voltage'   
DC Plate Voltage   
DC Grid Voltage   

From cathode-bias resistor of . . .   
DC Plate Current   
DC Grid Current ( Approx.)   
Power Output ( Approx.)   

3 . . voltE 
835 . . volts 
-70 . . volts 
205 . . ohms 
300 . . ma. 
40 . . ma. 
75 . . watts 

° Modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 1155 of the carrier con-
ditions. 

it Approximate. A portion of this power appears in the load circuit. 

A ..: See next page. 

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 1 
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5588 

UHF POWER TRIODE 

Rated heater voltage must he applied for a minimum time of 1 minute 
before voltages are applied to the other electrodes. Heater voltage 
may then be reduced to the indicated typical operating value. 

CCS = Continuous Commercial Service. 

Data on operating frequencies for the 5588 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

MARCH 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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UHF POWER TRIODE 

AIR-COOLED 
RADIATOR 

1.750"±.010" 
DIA. 

PLATE RING 

PLATE 
CONTACT SURFACE 

(NOTE 1) 

GRID 
TERMINAL 
(NOTE 1) 

SEE NOTE 3 

I . 375"± .007 
DIA. 

r-  1/2 ± 1/64' DIA. 

7/I; MIN. 

CATHODE AND 
HEATER TERMINAL 

(NOTE 1) 

HEATER TERMINAL I 14; MAX. DIA 
(NOTE 2) 

NOTE I: WITH THE CYLIN-

DRICAL SURFACES OF ITS 

GRID AND CATHODE TERMI-

NALS CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE 

WILL ENTER A GAUGE AS 

SHOWN I N SKETCH G I. THE 

FOUR CYLINDRICAL HOLES 

H 1, H2, H3, and Hg. HAVE 

AXES COINCIDENT WITHIN 

0.0005", LENGTHS DETER-

MINED FROM THE OUTLINE 

DRAWI NG, AND SUCCESS I VE-

LY SMALLER DIAMETERS AS 

SHOWN IN THE SKETCH. 

(cont inued on next page) 

-----i-
1/4-£1/32' 

3 5/1; 

t 33; 

2 

.059"+.002"-.006 DIA. 

SEE NOTE 2 

.375±.005 DIA. 

92CM - 6834R1 

I.8000"± .0005" 

I. 5600i0005" 

I . 3950"i .0005" 

92CM - 683501 

MARCH 1, 1951 TUBE DEPARTMENT CE-6834R1-6835R1A 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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UHF POWER TRIODE 

(continued from preceding page) 

THE PLAIE 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 900 ± 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 

CCNTACT SURFACE. 

WITH THE TUBE PROPERLY SEATED AS DESCRIBED ABOVE, THE GRID 
TERMINAL WILL BE ENTIRELY ENGAGED BY HOLE H3, AND THE CATH-

ODE TERMINAL WILL BE ENGAGED BY HOLE He. TO A DEPTH OF AT 

LEAST 1/4". 

NOTE 2: CONCENTRICITY OF THE HEAT-

ER TERMINAL WITH RESPECT TO THE 

CATHODE TERMINAL IS DETERMINED BY 

A GAUGE AS SHOWN IN SKETCH G2. 
THE CYLINDRICAL HOLE 146 AND THE 

ANNULAR HOLE H6 HAVE AXES COINCI-

DENT WITHIN 0.0005", LENGTHS DE-

TERMINED FROM THE OUTLINE DRAWING, 

AND DIAMETERS AS SHOWN IN THE 
SKETCH. THE CATHODE TERMINAL AND 92CM-6835R1 

THE HEATER TERMINAL WILL ENTER THIS GAUGE To A DEPTH OF 3/8.. 

.08C0eMAKIOe 

HN .2000"±.0005 

.3610 ±.0005 

G 2 

NOTE 3: ROUNDED OR BEVELED NOT TO EXCEED I/16". 

MOUNTING ARRANGEMENT 

for use with coaxial- line 
or cavity circuits 

AIR - COOLED 
RADIATOR 

1.-1.560"MIN,F1 

L800"MIN) 

REMOVABLE 
CLAMP C 

PLATE CONTACT 
SURFACE 

92C5- 6833R1 

MARCH 1, 1951 TUBE DEPARTMENT CE-6835216-683321 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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TYPICAL CHARACTERISTICS 
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5592 

POWER TRIODE 
FORCED- AIR-COOLED, GROMED-GRID TYPE 

GENERAL DATA  

Electrical: 

Filament, Multistrand Tungsten: 
Excitation . . . Single-Phase AC or DC 
Voltage  11   ac or dc volts 
Current  412   amp 
Starting Current: The filament current must never exceed 750 

amperes, even momentarily. 

ohm Cold Resistance. . . . 0.0026 
Amplification Factor . . 32 
Direct Interelectrode Capacitances (Appnix.): 
Grid to Plate  35 
Grid to Filament . .   76 
Plate to Filament. .   1.2 

Mechanical: 

Terminal Connections: 

Poet 
muf 
“pf 

F- Filament Posts P- Radiator-
G- Grid-Flange Cooled Plate 

Terminal F F Terminal 
P 

DIAMETRICALLY OPPOSITE 'TERMINALS 
MUST BE CONNECTED- TOGETHER 

Mounting Position   Vertical, Filament end up 
Maximum Overall Length   17-3/8" 
Maximum Diameter   14-1/4" 
Radiator   Integral part of tube 
Mounting   Special 
Air Flow: 
Through Radiator ( for max. ratings). . . 1100 min. cfm 

The specified air flow at a pressure of 2.4 inches of water should 
be delivered by a blower vertically upward through the radiator. 
Air flow should se started before the application of any voltages. 

To Filament Seals. . . . . . . . . . . . 200 min. cfm 
The specified air flow from aduct 8 square inches in area directed 
into the filament header before and during the application of any 
voltages, is required to limit the temperature of the header and 
filament seals to the maximum value. 

Input-Air Temperature ( to radiator). . . . 45 max. oc 
Radiator Temperature 

(measured in thermometer well). . 180 max. °C 
Bulb Temperature   180 max. °C 
Seal Temperature ( filament, grid, plate) • 165 max. °C 

RF POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 
ley-down conditions per tube without amplitude nodutationp 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   11500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT   4.5 max. amp 
DC GRID CURRENT   0.8 max. amp 

see next page. 

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 
RADIO COMORATIOH OR AMERICA. HARRISON, NEW JERSEY 



5592 
POWER TRIODE 

PLATE INPUT  50 max. . . kw 

PLATE DISSIPATION   17.5 max. . . kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage   7500 11000 • • volts 

(-360 -820 . • volts 
DC Grid Voltage»   < 600 1021(c: : ohms 

1, 75 . ohms 

Peak RF Grid Voltage   900 1450 • • volts 

DC Plate Current   4.4 3.6 . amp 

DC Grid Current ( Approx.) * • • 0.6 0.8 • amp 

Driving Power ( Approx.) * . . . 450 1000 • . watts 

Power Output ( Approx.)   20 30 . kw 

Typical Operation as Amplifier in Grounded-Grid Circuit 
at 108 Mc:A 

DC Plate Voltage   7500 • • volts 

-1000 . • volts 
DC Grid Voltage"   1650 • • ohms 

200 • • ohms 

Peak RF Grid Voltage   1550 • • volts 

DC Plate Current   4.4 amp 

DC Grid Current ( Approx.) 0.6 . . amp 

Driving Power ( Approx.)   9000 • • watts 

Power Output ( Approx.)   27 . . kw 

cl Modulation essentially negative may be used if positive peak of the 
audio- frequency envelope does not exceed 115% of the carrier con-
ditions. 

e Cont inuous Commercial Sery ice. 

▪ Obtained by grid- resistor ( 600, 1000 ). cathode-resi stor ( 7S, 200) or by 
part ial self-bias methods. 

* Subject de variations as expl ained on sheet TUBE RATINGS in Gen-

e• ralFor CI ass C Telegraphy or CI ass C FM Tel ephony. 

Data on operating frequencies for the 5592 are given 

on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

FILAMENT CONNECTIONS 

EXHAUST TUBE 
CAP- MAKE NO 
CONNECTION 

V= I I VOLTS 
A=412 AMP. 

DC 
OR 
156AC 

9 2 C S - 6 8 2 8RI 

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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POWER TRIODE 
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e AVERAGE FILAMENT-EMISSION CHARACTERISTIC 
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FILAMENT VOLTS 
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5604-A 
POWER TRIODE 

FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Filament, Multistrand Tungsten: 
Voltage  11   ac or dc volts 
Current  176   amp 
Starting current: The filament current must never exceed a 

value of 270 amperes, even momentarily. 

Cold resistance. . . . 0.0052   ohm 
NOTE: This tube can often be operated with reduced fila-

ment voltage as explained on sheet TYPES OF CATHODES 

in the General Section. 

Amplification Factor, for 

plate current = 1.25 amp 

and grid volts = - 100.   20 

Direct Interelectrode Capacitances: 
Grid to plate  24 1-4if 
Grid to filament . . .   27 
Plate to filament. . .   1.25   go,f 

Mechanical: 

Terminal Connections: TOP VIEW 

F - Filament 

G - Grid 

G 
(SHORT) 

G 
(SHORT) 

!Mounting Position  Vertical, filament end up 
M3XiMUM Overall Length   13-3/4" 
Maximum Diameter ( Including radiator handles)  11" 
Radiator   Integral part of tubé 
Air Flow: 

Through Radiator—Typical flow values of incoming air at a 
temperature not exceecing 45°C for various plate dissipa-

tions, are indicated in the tabulation below. The alr should 
be delivered by a blowe- vertically upward through the radi-

ator during the application of any voltages. Under any con-

dition, the air flow must be adequate to limit the tempera-

ture of the radiator to its specified maximum value. See 
Cooling Requirements curves. 

Percentage of max. rated 
olate dissipation for 
each class of service 100 80 60 Per cent 

Air flow   650 460 310 cfm 

Static pressure  2 1 0.45 in. of water 

P - Plate 
(Either of 
two terminals 
on radiator 
band) 

SEPT. 1, 1955 TENTATIVE DATA 1 TUBE DIVISION 
RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 



5604-A 

POWER TRIODE 

To Bulb and Seals--At frequencies below 15 Mt, adequaze cool-

ing of the bulb and seals is provided by the air flow through 

the radiator. At frequencies above 15 Mc, however, addition-

al air flow directed onto the filament end of the tube should 

be supplied by a blower providing 50 cfm through a 3" nozzle 

in order to limit the temperature of the grid seals, fila-

ment seals, and bulb to 160°C. 
Incoming-Air Temperature ( To radiator)  45 max. °C 
Radiator Temperature ( Measured on 

core at end adjacent to bulb)   230 max. °C 
Bulb Temperature  160 max. °C 
Seal Temperature ( Filament, grid, 

and plate)  160 max. °C 
Weight ( Approx  )   32 lbs 

Fittings: 

Air Jacket  RCA-211F1 
Connector Wrench ( 2 required)   RCA-212F1 
Grid or Filament Connector ( 4 required)   RCA-216F1 
Bracelet  RCA-232F1 
Air Manifold  RCA-234F1 

AF POWER AMPLIFIER & MODULATOR--Class B 

Maximum CGS. Ratings, Absolute Values: 

DC PLATE VOLTAGE  
MAX.-SIGNAL DC PLATE CURRENT' 
MAX.-SIGNAL PLATE INPUT"  
PLATE DISSIPATION'  

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage  8000 10000 12000 volts 
DC Grid Voltage   -370 -480 -600 volts 
Peak AF Grid-to-Grid 

Voltage   1620 2020 2380 volts 
Zero-Signal DC Plate 

Current   0.4 0.5 0.6 amp 
Max.-Signal CC Plate 

Current   2.6 3.7 4.5 amp 
Effective Load Resistance 

(Plate to plate)  7200 6100 5900 ohms 
Max.-Signal Driving Power 

(Approx.)   140 150 160 watts 
Max.-Signal Power Output 

(Approx.)   14500 25000 36000 watts 

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

12500 max. volts 
2.75 max. amp 

32500 max. watts 
10000 max. watts 

e : see next page. 
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5604-A 

POWER TRIODE 

RF POWER AMPLIFIER--Class B Telephony 

Carrler conditions Per tube with 
a max. modulation factor of 1.o 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE  12500 max. volts 
DC PLATE CURRENT  1.4 max. amp 
PLATE INPUT   16000 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical Operation: 

DC Plate Voltage  8000 10000 12000 volts 
DC Grid Voltage   -400 -500 -610 volts 
Peak RF Grid Voltage  410 490 590 volts 
DC Plate Current  0.6 0.8 1.0 amp 
DC Grid Current ( Approx.) .   0 0 0 amp 
Driving Power ( Approx.) .* .   75 70 65 watts 
Power Output ( Approx  )   1700 2800 4400 watts 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 

Carrier conditions per tube with 
a max. modulation factor of 1.o 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE  8000 max. volts 
DC GRID VOLTAGE   -2000 max. voltÉ 
DC PLATE CURRENT  1.5 max. amp 
DC GRID CURRENT 0  45 max. amp 
PLATE INPUT   12000 max. watts 
PLATE DISSIPATION   6600 max. watts 

Typical Operation: 

DC Plate Voltage  6000 8000 volts 
DC Grid Voltage   -740 - 1000 volts 
Peak RF Grid Voltage  1140 1540 volts 
CC Plate Current  0.7 1.1 amp 
CC Grid Current ( Approx.) 0  09 0.13 amp 
Driving Power ( Approx.)   100 200 watts 
Power Output ( Approx  )   3400 7100 watts 

RF POWER AMPLIFIER & OSCILLATOR-- Class C Telegraphy 

Key—down conditions per tube without amplitude modulation° 

Maximum GCS. Ratings, Absolute Values: 

OC PLATE VOLTAGE  12500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 

e Continuous Commercial Service. 

See next page. 
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5604-A 

POWER TRIODE 

DC PLATE CURRENT  3 max. amp 
DC GRID CURRENT   0.45 max. amp 
PLATE INPUT   32500 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical Operation: 

DC Plate Voltage  8000 10000 12000 volts 
DC Grid Voltage   -680 -870 -1170 volts 
Peak RF Grid Voltage  1300 1620 2130 volts 
DC Plate Current  1.5 2.0 2.5 amp 
DC Grid Current ( Approx.) 0.19 0.20 0.22 amp 
Driving Power ( Approx.) . 250 320 470 watts 
Power Output ( Approx  )   9200 15000 22500 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nth. Max. 

Filament Current  1 168 184 amp 
Amplification Factor  1,2 17.5 22.5 
Grid-Plate Capacitance. . . 21 27.5 mmf 
Grid-Filament Capacitance . 23 31 pef 
Plate-Filament Capacitance. - 2 yea 
DC Grid Voltage   1,3 -480 -600 volts 
DC Plate Voltage ( 1)   1,4 3000 4000 volts 
DC Plate Voltage ( 2)  1,5 6700 8300 volts 
Peak Cathode Current  6 11.5 - amp 
Power Output  1,7 22.5 - kw 

Note 1: with 11 volts ras on filament. 

mote 2: With dc grid voltage of — 100 volts and dc plate current of 1.25 
amperes. 

Note 3: With dc plate voltage of 10000 volts, and dc plate current of 
0.020 ampere. 

Note a: with dc grid voltage of 0 volts, and dc plate current of 1.25 
amperes. 

Note 5: with dc grid voltage of — 200 volts, and dc plate current of 1.25 
amperes. 

Note 6: Designers should limit the maximum useadle cathode current 
(plate current and grid current) to this value under any condi— 
tion of operation. 

Note 7: In amplifier or oscillator service at a frequency of 1.6 Mc, and 
with dc plate voltage of 12500 volts, dc plate current of 2.6 
amperes, grid resistor of 6000 S 100 ohms, and dc grid current 
of 0.225 ampere. 

D Modulation essentially negative may ne used if the positive peak of tIM 

audio— frequency envelope does not exceed 1150of the carrier conditions. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 

MAX. PERMISSIBLE PERCENTAGE 
OF MAX. RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class B Telephony 
Class C Telephony 
Class C Telegraphy 

SEPT. 1, 1955 

25 35 50 Mc 

100 
100 
100 

85 
80 
80 

70 
50 
50 

per cent 
per cent 
per cent 
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5604-A 

POWER TRIODE 

PLANE THROUGH t OF FILAMENT 
POSTS WILL NOT DEVIATE MORE 
THAN IS FROM PLANE THROUGH 
t OF HANDLES. 

GRID POST 
JETEC N*2 JI - 8 

51e:DiA. 

SCREW 

c> 
o 

o 
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5604-A 

POWER TRIODE 

NOTE: ANGULAR VARIATIONS BETWEEN POSTS AND VARIATION 

IN POST-CIRCLE DIAMETER ARE HELD TO TOLERANCES SUCH 

THAT THE ENTIRE STRAIGHT-SIDE LENGTH OF THE POSTS WILL 

ENTER A 5/8" THICK FLAT- PLATE GAUGE HAVING 4 HOLES 

0.536" t 0.001" DIAMETER ARRANGED ON A 2.125" t 0.001" 

DIAMETER CIRCLE AT ANGLES OF 90° t 10 , , AND HAVING A 

CENTER CLEARANCE HOLE WITH DIAMETER OF I" APPROX. 

SEPT. 1, 1955 
TUBE DIVISION 
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5604-A 

AVERAGE FILAMENT CHARACTERISTIC 
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5604-A 

AVERAGE FILAMENT-EMISSION CHARACTERISTIC 
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5604-A 

COOLING REQUIREMENTS 

MAXIMUM RADIATOR TEMPERATURE , 230°C. 

PRESSURE DROP 
CURVE INCHES OF WATER 

2.8 

RECOMMENDED 
ALLOWABLE TEMPER- _ 
ATURE RISE WITH : 
INCOMING- AIR TEMP. 

OF 45°C. 

160' 

140— — - 

120 

100 

LJ 

- 80 
ar 

CC 

o. 
2 
u.1 40 
é-

CC 
o 
r-

20 

Cr 

60' 

MAX. ALLOWABLE 
TEMPERATURE RISE 
WITH INCOMING-AIR 

TEMP. OF 45 °C 

I  
2 4 6 8 10 
PLATE ISSI PATION —KILOWATTS 

12- 14 

MAR. 23,1955 TUBE DIVISION 92CM-8567 
RADIO CORIOUTION Of AMERICA, NAINISON. NEW OESET 



5604—A 

AVERAGE CONSTANT—CURRENT CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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5618 
VHF POWER PENTODE 

MINIATURE TYPE 

GENERAL DATA  

Electrical: 

Filament, Coated: 
Filament Arrangement Series* Parallel" 

Voltage  6.0± to% _3.0 ac or dc volts 
Current  0.23 0.46   amp 

Direct Interelectrode Capacitances: 0 
Grid No.1 to Plate . . . 0.24 
Input  7.0   piaf 
Output   5".0 

O With no external shield. 

Mechanical: 

Mounting Position  Vertica', or Horizontal with pins 
No.1 (1 No.5 in a horizontal plane 

Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length from Base Seat toBulb Top (exrluding tip). . 2" ± 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base  ' Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   7CU 

Pin 1- Filament (—/ 
Pin 2- Plate 
Pin 3- Grid No.2 
Pin 4- Grid No.3, 

Int. Shield 

Pin 5- Filament 
Mid-Tap 

Pin 6- Grid No.1 
Pin 7- Filament (+ 1 

AF POWER AMPLIFIER & MODULATOR—Class Al  

Maximum 1CAS" Ratings, Absolute Veines: 

DC PLATE VOLTAGE   300 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  125 max". volts 
GRID-No.2 INPUT  2 max. watts 
PLATE DISSIPATION  5 max. watts 

Typical Operation: 

Filament Arrangement Series* Parallel**  

DC Plate Voltage   250. 250 volts 
DC Grid-No.3 Voltage   0* 0' . volts 
Dé 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. 
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/VS 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 Current 1.5 2.0 ma 
Max.-Signal DC Grid-No.2 Current 3.5 4.5 ma 
Transconductance   3500 3600 mmhos 
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 
t 100000 max. ohms 

RF POWER AMPLIFIER e. OSCILLATOR--Class C Telegraphym  
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: . Uf to At 
go Nc 8o Nc 

DC Plate Voltage   300 300 volts 
DC Grid-No.3 Voltage.   0 0 volts 

DC Grid-No.2 Voltage°   f 75 75 volts 
t 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 ma 
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 

Useful power output is approximately 5.0 watts for 40 Mc and 4.5 watts 
for 80 Mc. 

See next page. 
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5618 
VHF POWER PENTODE 

FREQUENCY MULTIPLIER  

Maximum ' CAS" 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: e Doubler Tripler 
to 8o Mc to 8o Me  

DC Plate Voltage   300 300 volts 
DC Grid-No.3 Voltage'   0 0 volts 
DC Grid-No.2 Voltage°  f 75 75 volts 

1 41000 41000 ohms 

DC Grid-No.1 Voltage 4  f -125 -125 volts 
68000 68000 ohms 

Peak RF Grid-No.1 Voltage. .   160 160 volts 
DC Plate Current   25 25 ma 
DC Grid-No.2 Current   5.5 5.5 ma 
DC Grid-No.1 Current ( Approx.)   1.85 1.85 ma 
Driving Power ( Approx  )   0.75 0.75 watt 
Power Output ( Approx.)0 • • • 4.2 3.4 watts 

Circuit Values: 

Grid-No.1-Circuit Resistance   f 5000 min. ohms 
t 100000 max. ohms 

III useful power output isapproximately 3.5 watts for doubler service and 
2.7 watts for tripler operation. 

For series filament arrangement, filament voltage is applied between 
pins No.1 and ro. 7. The grid-No.1 vol toge is referred to pin No.l. and 
grid-No.3 ( pin NO.4) is connected to pin NO.!. 

▪ For parallel filament arrangement, filament voltage is applied between 
pin No.5 and pins NO.! and NO.7 connected together. The grid-No.1 
voltage is referred to pin No.5 and grid No.3 ( pin No.6) is connected 
to pin No.5. 

ee Intermittent Commercial and Amateur Service. 

M For dc filament supply. 

ine Obtained from a fixed supply or ty 3g -id- No.! resistor ( 30002) or cath-
ode resistor (MO). 

./e Obtained from a separate source, or from the plate voltage supply with 
a voltage divider. Series screen -esistor of value shown should be 
used only where 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 the audio-
frequency envelope does not exceed 115% or the carrier conditions. 

• Filament may be connected in either parallel or series arrangement. 
With parallel connection, grid No.3 ( pin NO.4) is connected to pin 

• No.5; for series operation, connect pin No.6 to pin No.!. 

▪ Obtained from a fixed supply. orbyagrid-No.1 resistor of value shown. 

OCTOBER 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 2 
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5618 

AVERAGE PLATE CHARACTERISTICS 
WITH EC AS VARIABLE 
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5671 
POWER TRIODE 

FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Fitament, Multistrand Thoriated Tungsten: 
Excitation. . . . Single Phase AC or DC 
Voltage   llà   ac or dc volts 
Current   285 amp 
Starting Current: it is not necessary to provide means for limit-

ing filament starting current on this type. 
Full rated filament voltage can be applied 
safely to the cold filament. 

Cold Resistance . . . . 0.005   ohms 
Minimum Heating Time. . 15 seconds 

Amplification Factor. . . 38 
Direct lnterlectrode Capacitances (Approx.): 

Grid to Plate   52 /Lia 
Grid to Filament . .   88 ii/Lf 
Plate to Filament . .   1.5 

Mechanical: 

Terminal Connections: 

r - Filament 
G - Grid-Flange 

Terminal 

P - Radiator-
Cooled Plate 
Terminal 

Maximum Overall Length  
Maximum Diameter 
Radiator   Integral Part of Tube 
Air Jacket  RCA MI-28190 
Air Flow: 
Through Radiator - Thespecifiedair flomforvariousplatedissi-

pations, as indicated in the tabulation below, should be deliver-
ed by a blower vertically upward through the radiator before and 
during the application of any voltages. Filament power, plate 
power, and air may be removed simultaneously. 

Plate Dissipation . . . 15 20 25   kw 
.Air Flow  1100 1450 1800 . . . cfm 
Static Pressure . . .   0.85 1.5 2.2 in. of water 

To Filament Seals   10 min. Cfrr 

The specitied air flowshoulo be directed froma 1-1/4° diameter nozzle 
into the filament header before and during the application of any 
voltages in order to limit the temperature of the filament sealsto the 
maximum value. 

Input Air Temperature ( To Radiatorl   45 max. °C 
Radiator Temperature (Measured at core, 

upper end, away from incoming air). . . . 180 max. °C 
8.1b Temperature  
Seal Temperature ( Filament, grid, plate). • 

• When the 5671 is operated at less than maximum ratings, the filament 
voltage may be reduced, the amount depending on operating conditions. 
The fIlament voltage ranoe is from 9.7 , volts to 11.5 volts. 

Mounting Position   Vertical, Filament End Up 
25" 

16-15/16" 

180 max. oc 
165 max. oc 

,=-Indicates a change. 

SEPT. 15, 1949 TUBE DEPARTMENT 
RADIO CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 
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5671 
POWER TRIODE 

AF POWER AMPLIFIER & MODULATOR - Class 8 

Maximum GCS* Ratings, Absolute Values: 

DC PLATE VOLTAGE   
MAX.-SIGNAL DC PLATE CUR. * 
MAX.-SIGNAL PLATE INPUT* 
PLATE DISSIPATION *   

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 
Zaro-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.) *   120 600 watts 
Max.-Signal Power 

Output ( Approx.)   37 100 kw 

15000 max. volts 
6 max. amp 

90 max. kw 
25 max. kw 

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

# 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 max. modulation factor of 1.0 

Maximum CCS. Ratings, Absolute 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   55 max. kw 
PLATE DISSIPATION   17 max. . kw 

Typical Operation: 

Filament Voltage  10 11 volts 
DC Plate Voltage  10200 12500 volts 

DC Grid Voltage f - 0 150 - 00 15 volts 
  1 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.) °   1350 1960 watts 
Power Output ( Approx  )   28 40 kw 

e . #. See next page. 

SEPT. 15, 1949 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5671 
POWER TRIODE 

RF POWER AMPLIFIER A. OSCILLATOR - Class C Telegraphy 

ley-down conditions per tube without sodulationM  

Maximum CCSe Ratings, Absolute Values: 

DC PLATE VOLTAGE  15000 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  8 max. amp 
DC GRID CURRENT   1 max. amp 
PLATE INPUT   100 max. kw 
PLATE DISSIPATION   25 max. kw 

Typical Operation: 

Filament Voltage  10 11 volts 
DC. Plate Voltage  12500 15000 volts 

-1250 -1500 volts 
DC Grid Voltage*  1 190 225 ohms 

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 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

Note Nin. Max. 

Filament Current   1 265 305 amp 
Amplification Factor . .   1,2 34 44 
Grid-Plate Capacitance .   - 45 59 miÀf 
Grid-Filament Capacitance  - 72 104 meif 
P' ate-Filament Capacitance - 1.1 1.9 Pelf 
Plate Voltage  1,3 3600 4600 volts 
Plate Voltage  1,4 7000 9000 volts 
Grid Voltage   1,5 -310 -490 volts 
Grid Voltage   1,6 - 1100 volts 
Peak Cathode Curren 7 50 - amp 
Grid Current   1,6 - 9.5 amp 
Useful Power Output. . .   1,8 " 59000 - watts 

Note 1: With 11 volts at on filament. 

Note 2: With dc grid vol tage of - 50 vol ts and dc pl ate vol tage adjusted 
to give dc plate current of 2 mop. 

Note 3: wi th dc grid voltage of 0 volts, and dc plate voltage adjusted to 
give dc plate current of 2 amp. 

Note 4: wi th dc grid vol tage of - 100 volts, and dc pl ate vol tage adjusted 
to give dc plate current of 2 anp. 

Note 5: wi th dc pl ate vol tage of 15000 vol ts, and dc grid vol tage ad-
justed to give dc plate current of 50 ma. 

Note 6: With dc plate voltage 012600 volts, and instantaneous •v-id 
i voltage adjusted to give nstan:aneous plate current of is amp. 

0 , poi •: See next page. 4- Indicates a change. 

JAN. 4, 1954 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, ilARRISON, NEW JERSEY 
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5671 

POWER TRIODE 

Note 7: Represents themaxImum usable cathode current (plate current and 
grid current) for the tube 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 amp., dc grid current of 
0.8 to 1.0 amp., grid resistor of 1000 109 ohms, and frequency 
of 1.6 megacycles per second. 

• Continuous Commercial service. 

• Obtained by grid resi stor of value shown or by partial sel f—Oi as methods. 

• :urbal ecstecttilownide variations as explained on sheet TUBE RATINGS in Gen— 

" t'`,1101'-`grqu:ri;netoir,lelyopneecflevn:r:'x'cb:eduÎeiggi,àffttC,eeetrl'e'r peak of the 
• Obtained by cathode resi stor ( 190.225), grid resi stor. ( 1300,1500), or 

partial sel f—blas methods. 

Data on operating frequencies for the 5671 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

JAN. 4, 1954 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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POWER TRIODE 
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5671 

TYPICAL CHARACTERISTICS 
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5671 

AVERAGE PLATE CHARACTERISTICS 

I I 

- 11 VOLTS AC 

NOV. 5,1947 

o 
N 

PLATE AMPERES 

TUBE DEPARTMENT 92CM - 6899 
4ADIO CO.ORA,ON OF • H.. SC, t.F.W 

N 

o 
o 

01-
„J 

on 

o 
o 

"J 

-J 

D- 



5671 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

E +^ r I VOLTS AC 

Ic = GRID AMPERES 

-- PLATE AMPERES 
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5675 

Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Cathode-Drive Applications with Full Input 
up to 1700 Mc and with Reduced Input up to 
3000 Mc, and  at Altitudes up to 100,000 Feet 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voitage ( AC or DC)  6.3 ± 10% 
Current at heater volts = 6.3 . . .   0.135 

Ampl;fication Factor  20 
Trantconductance, for dc plate ma. = 24, 

dc plate volts - 135  6200 
Direct Interelectrode Capacitances:a 
Grid to plate   
Grid to cathode   
Plate to cathode  

Mechanical: 

Operat:ng Position 
Dimensions  
Socket for Heater Pins 

1.4 
2.4 

0.09 max. 

volts 
amp 

mhos 

pf.. 

Pf."-
Pf 

  Any 
See Dimensional Outline 
 Grayhill No.22-3b, 

Cinch 54A16325c, 
or equivalent 

Terminal Connections ( See Dimensional Outline): 

H - Heater 
K - Cathode 

Thermal: 

Plate-Seal Temperature  

G - Grid 
P - Plate 

175 max. oc 

RF POWER AMPLIFIER AND OSCILLATOR -- Class C Telegraphy 

Key-down conditions per tube without amplitude modulation d 

Maximum GCS* Ratings, Absolute-Maximum Values: 

For altitudes up to loo,000 feet 
and frequencies up to 1700 Mc 

DC PLATE VOLTAGE  300 max. 
DC GRID VOLTAGE   -90 max. 
DC CATHODE CURRENT  30 max. 

volts 

vol ta 

ma 

-.Indicates a change. 

• RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison, N. J. I -63 



5675 

DC GRID CURRENT   8 max. ma 
PLATE INPUT    5 max. watts 
PLATE DISSIPATIONf  5 max. watts e 
PEAK HEATER-CATHODE VOLTAGE:  
Heater negative with 

respect to cathode  volts 90 max. 
Heater positive with 

respect to cathode  volts 90 max. 

Typical CCS° Operation: 

As oscillator in cathode-drive circuit 
III, At frequency of 1700 3000 Mc 

DC Plate-to-Grid Voltage  128 151.5 volts 
DC Cathode-to-Grid Voltage  8 1.5 volts 

From a grid resistor of   2000 5000 ohms 
DC Plate Current  25 29 .ma 
DC Grid Current ( Approx.)   4 0.3 ma 
Useful Power Output ( Approx.)   475 50 mw e 
Maximum Circuit Values: 

Grid-Circuit Resistance   0.1 max. megohm 

a Without external shield. 

b Grayhill,.Inc., 561 Hillgrove Ave., LeGrange, Illinois. 

C Cinch Manufacturing Company, 1026 SouthHoman Avenue, Chicago. Illinois. 

d 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. 

C Continuous Commercial Service. 

f lo 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 to provide adequate heat conduction. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current  1 0.125 0.145 amp 
Direct Interelectrode • Capacitances: 
Grid to plate   1.2 1.6 Pf 
Grid to cathode   2.0 2.6 Pf 
Plate to cathode  - 0.09 Pf 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  2 100 ma 0 
Heater positive with 

respect to cathode 1  2 100 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 ma • Emission Voltage  6 - 14 volts 
Amplification Factor 1  7 15 25 
Transconductance 1  7 5100 7700 µmhos 

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



5675  

Plate Current ( 1) 1  7 17 31 ma 

Plate Current ( 2) 1  8 - 100 pa 
Power Output 1  9 300 mw 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: With 100 volts dc between heater and cathode. 

Note 3: with grid 100 volts negative with respect to plate and cathode 
which are connected together. 

Note N: With plate 300 volts negative with respect to grid and cathode 
which are connected together. 

Note 5: with dc plate voltage of 150 volts, dc grid voltage of -2 volts, 
grid resistor of 0.1 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: 'a tiCihiU, Pewleieellé 149:?tóre s1,00coatmhfode resistor of 

Note 8: With dc plate voltage of 120 volts and dc grid voltage of -25 
volts. 

Note 9: With dc plate voltage of 120 volts, grid resistor adjusted to 
give a dc plate current of 25 milliamperes in a cavity- type 
oscillator operating at 1700 ± 5 Mc. 

SPECIAL TESTS AND PERFORMANCE DATA 

Low-Frequency Vibration Performance: 

This test ( similar to MIL-E- ID, 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 150 

volts, grid voltage of -2.5 volts, and plate load resistor 

of 10,000 ohms. The tubes are vibrated In a plane perpen-
dicular to the tube axis at 25 cps 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. 

Nigh-Frequency Vibration Performance: 

This test ( similar to MIL-E- 1D, paragraph 4.9.19.2) is 

performed on a sample lot of tubes every 90 days. 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 

meet the following limits: 

Heater-Cathode Leakage Current  100 max Ma 

For conditions shown under Characteristics Range Values 

Notes 2,2. 
Low-Frequency Vibration ( rms)   100 max. mv 
For conditions shown above under Low-Frequency Vibration 

Performance. 

Transconductance  5100 min. µmhos 

For conditions shown under Characteristics Range Values 

Rotes 1,7. 
Plate Current (21   100 max. µa 

For conditions shown under Characteristics Range Values 

Notes 2,8. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5675 

Shorts and Continuity Test: 

This test ( similar to MIL-E- ID, paragraph 4.7.31 is 

performed on all tubes from each production 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 are tied together and connected tothe grid terminal 
through the shorts test equipment. Tubes are tapped with a 

rubber tapper three times in each of three mutually perpendic-
ular directions. If a short Indication is obtained, the 
tapping cycle is repeated two times for verification. Accept-

ance criteria is based on the "Resistance vs. Time Duration" 

curve shown in paragraph 4.7.7 of MIL- 1-D, Amendment 5. 

Glass Seal Fracture Tests: 

Fracture tests are performed on a sample lot of tubes 
every DO days. 

I. Tubes are placed on supports spaced 15/16" ± 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 30 pounds upon the grid flange without 

causing fracture of the glass insulation. 

2. Tubes are held by clamping to the cathode cylinder. 
Tubes will withstand gradual application of a torque of 12.5 

inch- pounds upon the plate terminal without causing fracture 

of the glass insulation. 

Dynamic Life Performance: 

This test ( similar to MIL-E- ID, paragraph 4.11.3.21 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 6.3 volts, plate-supply voltage of 300 
volts, cathode resistor is adjusted to give a dc plate current 

of 30 ma and value is recorded. At the end of 500 hours, 

the tube will not show permanent shortsoropen circuits and 

will becriticizedfor the total number of defects in the 
sample lot and for the number of tubes failing to meet the 
following limit: 

Power Output  0.2 min. watt 

For conditions shown under Characteristics Range Values 
Notes 1,9. 

OPERATING CONSIDERATIONS 

The mounting for this type in coaxial- line, parallel- line, 

or lumped circuits may support the tube securely by any one 
of the three terminals. Connections to the other two terminals 

must be made by contacts with flexible leads. 

The mounting for this type in cavity-type circuits should 

preferably support the tube by the grid flange which should 
make firm contact to the cavity surface. 

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



5675 

The heater pins of this type should not be soldered to 
circuit elements. The heat of the soldering operation may e crack the glass seals of the heater pins and damage the tube. 

7he 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, precaut ions must be taken to 
hold the peak heater-cathode voltage to the maximum- rated values. 

r .230" MAX. 

3.020 

.02e± .002"DIA. 
2 HEATER PINS 

METAL 
PLATE TERMINAL 
.250" ± .00eDIA. 

(NOTE I) 

GLASS .687" 
MAX. DIA. 

)11."-1—f— ± .003" 
.032" 

METAL  
GRID TERMINAL 
.812" ± .005" DIA. 
(NOTES IS. 2) 

METAL • 
CATHODE TERMINAL 

.250" ± .005"DIA. 

080" MAX 
UNTINNED 

.115" ± .040"AT 
TIPS OF PINS 

92CS-7340R4 

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 TERMINAL IS 0.010". 

NOTE 2: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO RO-

TATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY CHUCKING 
7HE 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 
'TS EDGE FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL 

DISTANCE WILL NOT EXCEED 0.020". 

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

Ef = 6.3 VOLTS 

•••  

o o o 
o 

PLATE(10 OR GRID(Ic) MIL I_ IAMP E RES 

92CM— 7343 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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UHF MEDIUM-MU TRIODE 
"PENCIL TYPE" FOR GROUNDED—GRID SERVICE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current 0  135   amp 

Direct Interelectrode Capacitances: 
Grid to Plate  1.3   muf 
Grid to Cathode  2.3   Pea 
Plate to Cathode . . . . 0.09 max  med. 

Characteristics, Class AI Amplifier: 

Plate Voltage  135 volts 
Cathode-Bias Resistor  68 ohms 
Amplification Factor   20 
Plate Resistance   3225 ohms 
Transconductance   6200 mmhos 
Plate Current  24 ma 

Mechanical: 

Terminal Connections: 

H - Heater 

X- Cathode 

G- Grid 

P - PI ate 

Mounting Position  Any 
Dimensions   See Outline Drawing 

RF POWER AMPLIFIER & OSCILLATOR- Class C  

Maximum Ratings, Absolute Values: 

DC 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 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 90 max. volts 
Heater positive with 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 
DC Grid Voltage  -8 volts 

From a grid resistor of  2000 ohms 

In applications where the plate diss.patinn exceeds 2.5 watts, it is 
, important that a large area of contact be provided between the plate 

cylinder and its lead connector to provide adequate heat conduction. 

C At 000 Mc, and with full ratings, a useful output of approximately 50 
mill watts may be obtained.  

FEB. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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UHF MEDIUM-MU TRIODE 

DC Plate Current   25 ma 
DC Grid Current ( Approx  )   4 ma 
Power Output ( Approx.)   475 mw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note lin. Max. 

Heater Current   1 0.125 0.145 amp 
Grid-to-Plate Capacitance.   1.1 1.5 mcf 
Grid-to-Cathode Capacitance  2.0 2.6 ,ugf 
Plate-to-Cathode Capacitance 0.09 µµf 

Notet With 6.) 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 TUBE DEPARTMENT 
RADIO CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 



5675 
UHF MEDIUM-MU TRIODE 

r 

1 
2.018" 
MAX. 

0.312" 
MAX. 

I 0.10" 
MIN. 

± 
00.8.0623e"   

+.656" 0.050"   
1  

0.793 
±0.025 

I0.600" MIN. 

0.220"„ 
40.020 

0.016"+0.002"-0.00I DIA. 
2- HEATER TERMINALS 

0.I87"MAX. 

ANODE TERMINAL 
0.25e±0.003"DIA. 

(NOTE I) 

0.687"MAK. DIA. 

0.032" 

GRID TERMINAL 
0.812"±0.0035"DIA. 
(NOTES I&2) 

CATHODE TERMINAL 
0.250"±0.00eDIA. 

__L 
0.040" MAX. 

1._0.115"±0.040"AT 
TERMINAL TIPS 

92C5- 7340R1 

NOTE I: MAX. ECCENTRICITY OF t IAXISI OF ANODE TERMINAL 

OR GRID-TERMINAL FLANGE WITH RESPECT TO THE t ( AXIS) OF 

THE CATHODE TERMINAL IS 0.008". 

NOTE 2: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO RO-

TATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY CHUCK-

ING 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". 

1, 1951 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

CE-7340R1 





5713 
POWER TRIODE 

FORCED-AIR-COOLED, GROUNDED-GRID TYPE 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Vo:tage  3.3 ± 0.2 ac or dc volts 
Current. . .   11.5   amp 
Minimum Heating TimeA. . 2   minutes 

Amplification Factor . . . 25 
Direct Interelectrode Capacitances ( Approx.): 

Grid to Plate  10.3   ggf 
Grid to Cathode  26   ggf 
Plate to Cathode . . . . 0.5   MO-

Mechanical: 

Terminal Connections: 

H: Heater 
G: Grid Terminal 

(Flange) 

Mounting Position 
Overall Length   
Greatest Diameter 
Rad ator   
Air Flow: 
Through Radiator - The specified air flowfor various plate dissi-

pations, as indicated in the tabulation below, should be delivered 
through the radiator toward the bulb before and during the appli-
cation of any voltages. 

Plate Dissipation. . . . 150 200 250 . . watts 
Air Flow   9 13 18 . . cfm 
Static Pressure 0  14 0.27 0.45 in. of water 

Incoming Air Temperature   45 max. °C 
Radiator Temperature (measured on the core 

at end away from incoming air). . . . . . . . 180 max. °C 
Glass Temperature  180 max. °C 
Grid-Terminal Temperature  140 max. °C 

RF POWER AMPLIFIER d, OSCILLATOR - Class C Telegraphy  

Key-down conditions per tube without sodulation 

Maximum CCS . Ratings, Absolute Values: 

DC PLATE VOLTAGE   1500 max. volts 
DC GRID VOLTAGE  -250 max. volts 
DC PLATE CURRENT   300 max. ma 
DC GRID CURRENT  50 max. ma 
PLATE INPUT  450 max. watts 
PLATE DISSIPATION  250 max. watts 

• With 5., volts on heater. This time may be shortened by increasing the 
heater voltage during the interval required for the cathode to reach 
normal operating temperature. Increasing the heater voltage to 4 volts 
reduces the heating time to 1 minute, while 5 volts reduces it to 40 
seconds. After this heating interval, the heater voltage must be re-
duced to 3.3 volts. 

• Continuous Commercial Service, 

SEPT. 30, 1948 TENTATIVE DATA 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

K: Cathode 
P: Plate Terminal 

(Radiator) 

Vertical, with radiator up or down 
4-25/32" ± 3/32" 
2.056" ± 0.006" 

Integral Part of Tube 
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POWER TRIODE 

Typical Operation in Grounded-Cathode Circuit: 

1500 volts 

DC Grid Voltage'   1 510- 175 volts 
ohms 

Peak RF Grid Voltage   210 volts 
DC Plate Current   300 ma 
DC Grid Current ( Approx  )   40 ma 
Driving Power ( Approx  )   8 watts 
Power Output ( Approx.)   290 watts 

Typical Operation in Grounded-Grid Circuit at 220 Mc: 

Same values as for Grounded-Cathode Circuit 
with the following excePtions: 

Driving Power ( Approx.)W   65 watts 
Power Output ( Approx.)   325 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

Note Min. Max. 

Heater Current   1 10.8 12.2 amp 
Amplification Factor . . .   1,2 19 29 
Grid-Plate Capacitance . .   - 9 11.6 mgf 
Grid-Cathode Capacitance .   - 23 29 pea 
Plate-Cathode Capacitance.   - 0.39 0.65 pod 

Grid Voltage 1  3 - -90 volts 
Grid Voltage 1  4 -41 -70 volts 
Fbak Cathode Current . . • • 1,5 40 - amp 
Power Output 1  6 290 watts 

mote 1: Neater volts • 9.3. 

Note 2: With 1000 volts on plate, and plate ma. = 150. 

Note 3: With 1500 volts on plate and plate ma. = 20. 

mote 4: With 1500 volts on plate and plate ma. = 160. 
mote 5: Representsmaximumusablecathodecurrent ( plate current plus grid 

current) for tube, for any condition of operation. 

Note 6: With 1500 volts on plate, plate ma. . 350, grid ma. = 50 to 60, 
grid resistor of 4000 t 101 ohms, and frequency of 20 MC. 

DC Plate Voltage 

Required by tube and input circuit. A portion of this power appears in 
the load circuit. 

• Obtained from fixed supply or from a cathode resistor of value shown. 

Data on operating frequencies for the 5713 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

SEPT. 30, 1948 TUBE DEPARTMENT TENTATIVE DATA 
RAO.0 CORPORATION OF »AFRICA. MARMON, NVAO 1E1W/ 



5713 
POWER TRIODE 

1/3; APPROX. 
BEVEL 

1/8" A PPROX. R. 
\\ 

CATHODE- HEATER 
TERMINAL (NOTE 3) 

1.238" 
MAX. .975„ 

1-- 
.837" 

/ M r .  

.040"3.010" 

AIR-COOLED 
RADIATOR 

PLATE 

I"- 14 N.F. CLASS 2 
THREAD 

3/3 2' en e11. 
(NOTES 416) 

2.058"3.006"--.-

.773"± .007" 

.125"i .004" 

HEATER 
TERMINAL 
(NOTE 2) 

I 

1.572" 
.083" 

5/II; MIN. 

(NOTES 53.6) 

GRID 
TERMINAL 
(NOTE 1) 

A 5/8 ' 

MAX. 

2 . 000i .0 I 0" 92CM - 8939 

4 25/3; 

t /3; 

3. 200" 

±.035" 

L 9/32" MIN. 

NOTE I: MAXIMUM ECCENTRICITY OF t ( AXIS) OF GRID- TERMINAL 

FLANGE WITH RESPECT TO t ( AXIS) OF PLATE RADIATOR IS 0.040", 

MEASURED WITHIN 1/32.. OF BOTTOM OF RADIATOR. 

NOTE 2: MAXIMUM ECCENTRICITY OF It ( AXIS) OF HEATER TERMINAL 

WI 7H RESPECT TO 4_( AX I S ) OF CATHODE-HEATER TERMINAL IS 0.020". 

NOTE 3: MAXIMUM ECCENTRICITY OF t_ (AXIS) OF CATHODE-HEATER 

TERMINAL WITH RESPECT TO t ( AXIS) OF GRID- TERMINAL FLANGE IS 

0.020". 

NOTE 4: SURFACE OF ANNULAR AREA INDICATED BY " A" ON BOTTOM 

OF RADIATOR IS IN SAME PLANE WITHIN 0.005", AS DETERMINED BY 

GAUGE 1/16" WIDE AND0.005" THICK. THIS GAUGE WILL NOT ENTER 

MORE THAN I / 16" WITH BOTTOM OF RADIATOR RESTING ON FLAT PLATE. 

NOTE 5: SURFACE OF ANNULAR AREA INDICATED BY " B" ON GRID-

TERMINAL FLANGE IS IN SAME PLANE WITHIN 0.008", AS DETER-

MINED BY GAUGE METHOD DESCRIBED IN NOTE 4. 

NOTE 6: SURFACE OF ANNULAR AREA INDICATED BY " A" ON BOTTOM 

OF RADIATOR IS PARALLEL WITHIN 0.030.. TO SURFACE OF ANNULAR 

AREA INDICATED BY " B" ON GRID-TERMINAL FLANGE. 

SEPT. 30, 1948 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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AVERAGE PLATE CHARACTERISTICS 
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5762/7C24 
POWER TRIODE 

FORCED—AIR COOLED, RF GROUNDED—GRID TYPE 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  12.6 t 0.6 . . . ac or dc volts 
Current  29   amp 
Starting Current: The filament current must never exceed 175 

amperes, even momentarily 
Cold Resistance 0  052   ohm 

Amplification Factor . . . 29 
Direct Interelectrode Capacitances: 
Grid to Plate  18.5   
Grid to Filament . . . . 19   p.µf 
Plate to Filament. . . . 0.5   

Mechanical: 

Terminal Connections: 

F — Filament 

FM — Filament 
Mid—Tap 

F FM F 

G — Grid Terminal 
(Flange) 

P — Plate Terminal 
(Radiator) 

Mounting Position  Vertical, filament end up or down 
Maximum Overall Length (Excluding flexible leads). . 7-1/8" 
Maximum Diameter   4-11/16" 
Radiator   Integral Part of Tube 
Air Flow: 

Through Radiator: 
The specified flow of incoming air at a temperature of it5°C for 
various 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. Filament 
power, plate power, an6 air may be removed simultaneously. 

Percentage of Max. Rated 
Plate Dissipation for 
Each Class of Service. 100 80 60 per cent 

Minimum Air Flow. . . . . 190 125 75 cfm 
Static Pressure . . . . . 1.21 0.58 0.26 in. ofwater 

To Header and Filament Seals   10 min. cfm 
The specified air flow from a 1.—diameter nozzle should be 
directed into the filament header before and during the appli— 
cationofany voltages in order to limit the temperature of the 
filament seals and the grid seal to their maximum value. 

Incoming Air Temperature  
Radiator Temperature (Measured on the core 

at end away from, incoming air)  
Bulb Temperature (At hottest part)   
Seal Temperature: 

Filament, Grid, and Plate   

45 max. °C 

180 max. °C 
180 max. °C 

180 max. °C 

AUG. 1, 1953 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 1 



5762/7C2 4 
POWER TRIODE 

Fittings: 

For use with 5762/7C2z when oPeratedat frequencies uP 
to about to Nc. At higher frequencies, cavity-tyPe 
circuits with special built-in fittings are utilized. 

Air Jacket   
Air Manifold 
Bracelet   

AF POWER AMPLIFIER 11, MODULATOR--Class B 

Maximum CCSeRatings, Absolute Values: 

DC PLATE VOLTAGE   
MAX.-SIGNAL DC PLATE CURRENT'   
MAX.-SIGNAL PLATE INPUT .  
PLATE DISSIPATION*  

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage  4700 volts 
DC Grid Voltage   -200 volts 
Peak AF Grid-to-Grid Voltage  900 volts 
Zero-Signal DC Plate Current  0.3 amp 
Max.-Signal DC Plate Current  2.8 amp 
Effective Load Resistance ( Plate to plate)  3640 ohms 
Max.-Signal Driving Power ( Approx.) 195 watts 
Max.-Signal Power Output ( Approx  )   8800 watts 

RCA-229F1 
RCA-230F1 
RCA-231F1 

6200 max. volts 
1.5 max. amp 

8700 max. watts 
3000 max. watts 

RF POWER AMPLIFIER--Class B Television Service 

Synchronizing-level conditions unless otherwise specified 

Maximum CCS. Ratings, Absolute Values: 

54 to 216 Mc 

DC PLATE VOLTAGE   3700 max. volts 
DC PLATE CURRENT   1.9 max. amp 
DC GRID CURRENT ( Pedestal Level) . .   0.225 max. amp 
PLATE INPUT  6500 max. watts 
PLATE DISSIPATION  3000 max. watts 

Typical Operation in RF Grounded-Grid Circuit: 

Bandwidth L of le lIc 8.5 Nc 

DC Plate Voltage   3000 3200 volts 
DC Grid Voltage  -105 -110 volts 

Peak RF Grid Voltage: 
Synchronizing Level  380 435 volts 
Pedestal Level   290 310 volts 

DC Plate Current: 
Synchronizing Level   1.8 1.8 amp 
Pedestal Level. 1.36 1.35 amp 

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

• see next page. 
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5762/7C24 

POWER TRIODE 

Bandwidth' of lo Mc 8.5 Mc 

DC Grid Current: 
Synchronizing Level   0.265 0.400 amp 
Pedestal Level. 0.115 0.130 amp 

Driving Power ( Approx.):# 
Synchronizing Level   625 770 watts 

Power Output ( Approx.): 
Synchronizing Level   3150 4000 watts 
Pedestal Level   1800 2300 watts 

GRID-MODULATED RF POWER AMPLIFIER--Class C Television Service 

Synchronizing-Level conditions unless otherwise specified 

Maximum CCSe Ratings, Absolute Values: 
54 to 216 Mc 

DC PLATE VOLTAGE   3700 max. volts 
DC GRID VOLTAGE ( White Level)  -800 max. volts 
DC PLATE CURRENT   1.9 max. amp 
DC GRID CURRENT ( Pedestal Level) 0  225 max. amp 
PLATE INPUT  6500 max. watts 
PLATE DISSIPATION  3000 max. watts 

Typical Operation in RF Grounded-Grid Circuit: 

Bandwidth' of 8.5 Mc 

DC Plate Voltage   3200 volts 
DC Grid Voltage: 

Synchronizing Level   -110 volts 
Pedestal Level   -220 volts 
White Level  -520 volts 

Peak RF Grid Voltage   435 volts 
DC Plate Current: 
Synchronizing Level   1.8 amp 
Pedestal Level   1.25 amp 

DC Grid Current ( Approx.): 
Synchronizing Level 0  400 amp 
Pedestal Level 0  130 amp 

Driving Power ( Approx.):# 
Synchronizing Level   770 watts 

Power Output ( Approx.): 
Synchronizing Level  4000 watts 
Pedestal Level   2300 watts 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 

Carrier conditions Per tube for use with a max. modulation Factor of 1.0 

Maximum CGS. Ratings, Absolute Values: ° 

DC PLATE VOLTAGE   5000 max. volts 
• 
Computed between half-power points and based on tube output capacitance 

only. 

gcoierillM ,et rlcmgglyto g;i411 p1smcr,71 feed-through power. Additional 

or 0 , see next page. 
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5762/7C24 
POWER TRIODE 

DC GRID VOLTAGE** 
DC PLATE CURRENT 
DC GRID CURRENT** 
PLATE INPUT  

-1000 max. 
1 max. 

0.3 max. 
5000 max. 

PLATE DISSIPATION  2000 Max. 

volts 
amp 
amp 

watts 
watts 

Typical Operation in Grounded-Filament Circuit: 

eto 30 Mc At 110 Mc 

DC Plate Voltage   4700 4000 volts 
DC Grid Voltage  -400 -350 volts 
From a grid resistor of 1425 1460 ohms 

Peak RF Grid Voltage°   675 600 volts 
DC Plate Current 0  96 0.93 amp 
DC Grid Current (Approx.)°°. 0.28 0.24 amp 
Driving Power ( Approx.) °° . . 170 130 watts 
Power Output ( Approx.)   3700 2800 watts 

Typical Operation in RF Grounded-Grid Circuit: 

DC Plate Voltage   
DC Grid Voltage  
From a grid resistor of. . .   

Peak RF Grid Voltage   
DC Plate Current 
DC Grid Current ( Approx.) °° . . . 
Driving Power ( Approx.) °° !. . . 
Power Output ( Approx.)   

4700 
-400 
1425 
675 

0  96 
0.28 
720 

4200 

4000 
-350 
1460 
600 

0.93 
0.24 
600 
3200 

volts 
volts 
ohms 

volts 
amp 
amp 

watts 
watts 

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

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum CCS. Ratings, Absolute Values:' 

DC PLATE VOLTAGE   6200 max. volts 
DC GRID VOLTAGE**  -1000 max. volts 
DC PLATE CURRENT   1.4 max. amp 
DC GRID CURRENT**  0.3 max. amp 
PLATE INPUT  8700 max. watts 
PLATE DISSIPATION  3000 max. watts 

Typical Operation in Grounded-Filament Circuit: 
Up to 3o Mc 

DC Plate Voltage   6000 volts 
DC Grid Voltage: 

From a fixed ex01,4 of   -550 volts 
From a grid resistor of  1900 ohms 
From a cathode resistor of   360 ohms 

o Driver modulated approximately 50%. 

O carrier power of driver modulated 100%. 

àà Key—down bonditions 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. 

.• .*. .°°: See next page. 
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5762/7C24 

POWER TRIODE 

6C) 

up to 30 go 

Peak RF Grid Voltage   875 volts 
DC Plate Current   1.25 amp 
DC Grid Current ( Approx.) °° 0  290 amp 
Driving Power ( Approx.) °°  225 watts 
Power Output ( Approx.)   6000 watts 

Typical Operation in RF Grounded-Grid Circuit: 

up to At At 
30 Mc oso Mc 220 Mc 

DC Plate Voltage   6000 5000 3000 volts 
DC Grid Voltage: 
From a fixed suPPly of   -550 -1000 -160 volts 
From a grid resistor of  1900 4100 670 ohms 
From a cathode resistor of . 360 740 110 ohms 

Peak RF Grid Voltage   875 1350 410 volts 
DC Plate Current 1  25 1.1 1.25 amp 
DC Gria Current ( Approx.) °° . . 0.290 0.245 0.240 amp 
Driving Power ( Approx. (°°  1225 1680 510 watts 
Power Output ( Approx.)   7000 5500 2650 watts 

SELF- RECTIFYING OSCILLATOR or AMPLIFIER--Class C 

Maximum CCSe Ratings, Absolute Values: n 

AC PLATE VOLTAGE ( RMS)   7000 max. volts 
DC GRID VOLTAGE**  -300 max. volts 
DC PLATE CURRENT 0  635 max. mop 
DC GRID CURRENT** 0  135 max. amp 
PLATE INPUT{   4900 max. watts 
PLATE DISSIPATION  3000 max. watts 

Typical Operation 

AC Plate Voltage ( RMS)   6600 volts 
DC Grid Voltage  -127 volts 
DC Plate Current 0  625 amp 
DC Grid Current ( Approx.) a° 0  105 amp 
Driving Power ( Approx.) à p°   60 watts 
Power Output ( Approx.)   3350 watts 

AMPLIFIER or OSCILLATOR—Class C 
With separate, rectified, unfiltered, single-phase, 

full-wave plate supply 

Maximum GCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   5600 max. volts 

t Plate input is 1.11 times the product of the ac voltage ( res) and the 
dc plate current. 

é From a self— rectified driver. 

0 These ratings hold for operation up to 30 Mc. For ratings at higher 
frequencies, see RATINGS vs FREQUENCY on next sheet. 

See next page. 
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5762/7C24 
POWER TRIODE 

DC GRID VOLTAGE" 
DC PLATE CURRENT 
DC GRID CURRENT" 
PLATE INPUT ft   
PLATE DISSIPATION 

Typical Operation: 

DC Plate Voltage   
DC Grid Voltage  
DC Plate Current   1.2 amp 
DC Grid Current ( Approx.) °' 0  260 amp 
Driving Power ( Approx.), °'  150 watts 
Power Output ( Approx.)   5650 watts 

-600 max. volts Ile 
1.25 max. amp 

0  270 max. amp 
8600 max. watts 
3000 max. watts 

5000 volts 1110 
-260 volts 

•  Continuous Commercial Service. 

" See RATINGS vs FREQUENCY—Max. gerntesible Percentage of Max. Rated 
DC Grid Voltage and DC grid Current on next page. 

CD For effect of load resistance on grid current and driving power, refer 
to TUBE RATINGS--Ortd Current and Driving Power in the General 
Section. 

tt Plate Input times the product of the dc plate voltage and the 

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

• 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Nin. Nax. 

Filament Current  1 27 1 amp 
Amplification Factor. . .  1,2 25 J 
Grid-Plate Capacitance. . . - 16.5 20.5 mgf 
Grid-Filament Capacitance . - 15.5 22.5 petf 
Plate-Filament Capacitance. - 0.38 0.62 µµf 
Grid Voltage  1.3 -125 -190 volts 
Plate Voltage   1,4 1350 1750 volts gl, 
Plate Voltage   1,5 2600 3400 volts 
Peak Cathode Current. . .   6 10 - amp 
Useful Power Output . . .   1,7 3 - kw 

Note 1: with 12.6 volts ms on filament. 

Note 2: With dc grid voltage of —25 volts measured from center tap of 
filament supply. and dc plate voltage adjusted to give dc plate e 
current of 0.5 ampere. 

Note 3: with dc plate voltage of 4000 volts, and dc grid voltage adjusted 
to give dc plate current of 0.05 ampere. 

Note N: With dc grid voltage of 0 volts measured from center teri of 
filament supply, and dc plate voltage adjusted to give dc plate 
current of 0.5 ampere. 

AUG. 1, 1953 TUPE DEPARTMENT 
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5762/7C24 

POWER TRIODE 

Illeote 

III, 

Ill 

S 

e 

5' With dcr Ite:res;110te"vlotlstea:ÓirlePro cer: rdct.= 
current of Supply, and 

Note 6: Designers should limit themaximum useable câthode current ( plate 
current and grid current) to this value under any condition of 
operation. 

mote 7: In a self-excited, coaxial, oscillator circuit and withdc plate 
voltage of 5000 volts, dc plate current of 1.1 amperes, grid 
resistor of 1500 t 105 ohms, dc grid current of 0.250 to 0.300 
ampere, and frequency of 110 Mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 30 110 220 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE, 
OF MAXIMUM RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class 8 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-

cillator withSeparate, Rec-
tified, Unfiltered Plate 
Supply 

Full 
Full 

100 

100 

100 

100 

Ratings 
Ratings 

84 

84 

84 

84 

--54 to216 
--54 to 216 

52 

52 

52 

52 

Mc 
Mc 

% 

% 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED DC GRIDVOLT-
AGE AND DC GRID CURRENT: 

Class 8 Television Service 
Class C Television Service 

Class C Telephony, Plate-
Modulated 

Class C Telegraphy and 
PM Telephony 

Class C Amplifier or Os-
cillator, Self-Rectifying 

C'ass C Amplifier or Os-
cillator with Separate, Rec-
tified, Unfiltered Plate 
Supply 

Full 
Full 

100 

100 

100 

100 

Ratings 
Ratings 

100 

100 

100 

100 

--54 to216 
--54 to216 
Volt. Cur. 

60 83 

60 83 

60 83 

60 83 

Mc 
Mc 

% 
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POWER TRIODE 

TOP VIEW OF TUBE 
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COOLING REQUIREMENTS 

= 12.6 VOLTS AC 

0.5 1.0 1.5 2.0 2.5 3.0 
PLATE DISSIPATION-KILOWATTS 
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CURVES TAKEN ACCORD-

ING TO NAFM * STAND-
ARDS- BULLETIN NA' 10 3 

* NATIONAL ASSOCIATION OF 
FAN MFRS. , GENERAL MOTORS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
II 

Ef. = 12.6 VOLTS AC 
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5762A 

Power Triode 
THORIATED-TUNGSTEN FILAMENT COAXIAL-ELECTRODE STRUCTURE 
FORCED-AIR COOLED 4 KW PLATE DISSIPATION 

INTEGRAL RADIATOR 

For VHF Service in Television and CW Applications 
at Frequencies up to 220 Mc. The 5762A is 
Unilaterally Interchangeable with the 5762/7C24. 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage ( AC or DC)   12.6 t 0.6 volts 
Current at 12.6 volts  29 amperes 
Starting current: The filament current must never exceed 

175 amperes, even momentarily 
Cold resistance 0  052 ohm 

Amplification Factor   29 
Direct lnterelectrode Capacitances: 
Grid to plate  18 µµf 
Grid to filament   19 mgf 
Plate to filament  0.5 mmf 

Mechanical: 

Operating Position  Vertical, either end up 
Maximum Overall Length ( Excluding flexible leads). . . 7-1/8" 
Maximum Diameter   4-11/16" 
Radiator   Integral part of tube 
Weight   6-1/4 lbs 
Terminal Connections ( See Dimensional Outline): 

FM 

F - Filament 

Feji — Filament 
Mid-Tap 

G- Grid 

P- Plate 

Thermal: 

Air Flow: 
Through Radiator— The specified flow of incoming air at a 

temperature of 450 C for various plate dissipations, as 
irodicated in the tabulation below, should be delivered 

by a blower through the radiator before and during the 
applicationof any voltages. Filament power, plate power, 
and air may be removed simultaneously. 
Percentage of maximum 

rated plate dissipation 

for each class of 

service  100 80 60 Per cent 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Minimum air flow   300 214 125 cfm 
Static pressure 2  9 1.47 0.58 in. of water 

To Header and Filament Seals   10 min. cfm 
The specified air flow from a 1.-diameter nozzl e shou ld 

e be directed into the filament header before and during 
the application of any voltages in order to limit the 
temperature of the filament seals and the grid seal to 
their maximum value. 

Incoming Air Temperature   45 max. °C 
Radiator Temperature (Measured on the core 

at end away from incoming air)   180 max. oc 
Bulb Temperature ( At hottest part) . . .   180 max. °C 
Seal Temperature: 

Filament, grid, and plate  180 max. oc 

AF POWER AMPLIFIER & MODULATOR - Class 

Maximum CCSa Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE   6200 max. volts 
MAX.-SIGNAL DC PLATE CURRENTb  1.5 max. amp 
MAX.-SIGNAL PLATE INPUTb   8700 max. watts 
PLATE DISSIPATIONb   4000 max. watts 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage   4700 volts 
DC Grid Voltage  -200 volts 
Peak AF Grid-to-Grid Voltage   900 volts 
Zero-Signal DC Plate Current   0.3 amp 
Max.-Signal DC Plate Current   2.8 amp 
Effective Load Resistance 

(Plate to plate)   3E40 ohms 
Max.-Signal Driving Power ( Approx  )   195 watts 
Max.-Signal Power Output ( Approx.) . . . 8800 watts 

RF POWER AMPLIFIER -- Class B Television Service 

Synchronizing- level conditions per 
tube unless otherwise specified 

Maximum CCSa Ratings, Absolute-Maximum Values: 

54 to 225 Mc 

DC. PLATE VOLTAGE   4500 max. volts 
DC PLATE CURRENT   2.0 max. amp 
DC GRID CURRENT ( Pedestal level) 0  325 max. amp 
PLATE INPUT  9000 max. watts 
PLATE DISSIPATION  4000 max. watts 

Typical Operation in Cathode-Drive Circuit: 

Bandwidth ° of  lo 8.5 6 Mc 

DC Plate Voltage   3000 3200 4300 volts 
DC Grid Voltage  -105 -110 -150 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Peak RF Grid Voltage: 
Synchronizing level . . 380 435 500 volts 
Pedestal level  290 310 355 volts 

DC Plate Current: 
Synchronizing level 1.8 1.8 2.0 amp 
Pedestal level  1.36 1.35 1.5 amp 

DC Grid Current: 
Synchronizing level 0.265 0.400 0.439 amp 
Pedestal level   0.115 0.130 0.118 amp 

Driving Power ( Approx.):d 
Synchronizing level . . 625 770 983 watts 

Power Output ( Approx.): 
Synchronizing level . . 3150 4000 6350 watts 
Pedestal level  1800 2300 3590 watts 

GRID-MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Synchronizing— level conditions per 
tube unless otherwise specified 

Maximum CCSa Ratings, Absolute—Maximum Values: 

54 to 226 Mc 
DC PLATE VOLTAGE  3700 max. volts 
DC GRID VOLTAGE (White level)   -800 max. volts 
DC PLATE CURRENT  1.9 max. amp 
DC GRID CURRENT ( Pedestal level)  0.225 max. amp 
PLATE INPUT   6500 max. watts 
PLATE DISSIPATION   4000 max. watts 

Typical Operation in Cathode-Drive Circuit: 

Bandwidthc of   8.5 Mc 

DC Plate Voltage  3200 volts 
DC Grid Voltage: 
Synchronizing level   -110 volts 

ja Pedestal level   -220 vo lts 
White level   -520 vo lt s 

lir Peak RF Grid Voltage  435 volts 
DC Plate Current: 

Synchronizing level   1.8 amp 
Pedestal level   1.25 amp 

DC Gric Current ( Approx.): 
Synchronizing level   0.400 amp 

flip Pedestal level   0.130 amp 
Driving Power ( Approx.):d 
Synchronizing level   770 watts 

Power Output ( Approx.): 
Synchronizing level   4000 watts 
Pedestal level  2300 watts 

• 

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 amaximum modulation factor of 

Maximum CCS' Ratings, Absolute-Maximum Values: 

up to 30 mce 
DC PLATE VOLTAGE  5000 max. volts 
DC GRID VOLTAGE   -1000 max. volts 
DC PLATE CURRENT  1.0 max. amp 
DC GRID CURRENT   0.3 max. amp 
PLATE INPUT   5000 max. watts 
PLATE DISSIPATION   2700 max. watts 

Typical Operation in Grid-Drive Circuit: 

Up to At 
go Mc zoo Nc 

DC Plate Voltage  4700 4000 volts 
DC Grid Voltage   -400 -350 volts 

From a grid resistor of   1425 1460 ohms 
Peak RF Grid Voltagef   675 600 volts 
DC Plate Current  0.96 0.93 amp 
DC Grid Current ( Approx.)   0.28 0.24 amp 
Driving Power ( Approx.)   170 130 watts 
Power Output ( Approx  )   3700 2800 watts 

Typical Operation in Cathode-Drive Circuit: 

Up to At 
go Mc zoo Mc 

DC Plate Voltage  4700 4000 volts 
DC Grid Voltage   -400 -350 volts 

From a grid resistor of   1425 1460 ohms 
Peak RF Grid Voltage  675 600 volts 
DC Plate Current  0.96 0.93 amp 
DC Grid Current ( Approx.)   0.28 0.24 amp 
Driving Power ( Approxig  720 600 watts 
Power Output ( Approx  )   4200 3200 watts 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSe Ratings, Absolute- Maximum Values: 

up to 30 Nc e 

• 

• 
DC- PLATE VOLTAGE  6200 max. volts 
DC GRID VOLTAGE   -1000 max. volts 
DC PLATE CURRENT  1.4 max. amp 
DC GRID CURRENT   0.3 max. amp 
PLATE INPUT   8700 max. watts 
PLATE DISSIPATION   4000 max. watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Typical Operation in Grid-Drive Circuit: 

U p to 30 Mc 
DC Plate Voltage  6000 volts 
DC Grid Voltage: 
From a fixed supply of  -550 volts 
From a grid resistor of   1900 ohms 
From a cathode resistor of  360 ohms 

Peak RF Grid Voltage  875 volts 
DC Plate Current  1.25 amp 
DC Grid Current ( Approx.)   0.290 amp 
Driving Power ( Approx.)   225 watts 
Power Output ( Approx  )   6000 watts 

Typical Operation in Cathode-Drive Circuit: 

up to At 
3o Mc izo Mc 

DC Plate Voltage  6000 5000 
DC Grid Voltage: 

From a fixed supply of. . -550 -1000 
From a grid resistor of   1900 4100 
From a cathode resistor 

of  360 
Peak RF Grid Voltage. . .   875 
DC Plate Current  1.25 
DC Grio Current ( Approx.)   0.290 
Driving Power ( Approx.) .   1225 
Power Output ( Approx.). .   7000 

At 
220 Mc 

4300 volts 

-200 volts 
807 ohms 

740 134 ohms 
1350 432 volts 
1.1 1.25 amp 

0.245 0.25 amp 
1680 542 watts 
5500 4000 watts 

SELF-RECTIFYING OSCILLATOR or AMPLIFIER - Class C 

Maximum CCS 6 Ratings, Absolute—Maximum Values: 

Up to 3o Mo e 

AC PLATE VOLTAGE ( RMS)  7000 max. volts 
DC GRID VOLTAGE   -300 max. volts 
DC PLATE CURRENT  0.635 max. amp 
DC GRID CURRENT   0.135 max. amp 
PLATE INPUTh  4900 max. watts 
PLATE DISSIPATION   4000 max. watts 

Typical Operation: 

AC Plate Voltage ( RIAS) 
DC Grid Voltage 

6600 volts 
-127 volts 

DC PlaIe Current  0.625 amp 
DC Grid Current ( Approx.)   0.105 amp 
Driving Power ( Approx.)i  60 watts 
Power Output ( Approx  )   3350 watts 

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

DATA 3 
5-61 



5762A 

AMPLIFIER or OSCILLATOR— Class C 

With separate, rectified, unfiltered, 
single-phase, full-wave plate suPPly 

Maximum CCSa Ratings, Absolute-Maximum Values: 

IIP te 3o MCC 

DC PLATE VOLTAGE  5600 max. volts 
DC GRID VOLTAGE   -600 max. volts 
DC PLATE CURRENT  1.25 max. amp 
DC GRID CURRENT   0.270 max. amp 
PLATE INPUTk  8600 max. watts 
PLATE DISSIPATION   4000 max. watts 

Typical Operation: 

DC Plate Voltage  5000 volts 
DC Grid Voltage   -260 volts 
DC Plate Current  1.2 amp 
DC Grid Current ( Approx.)   0.260 amp 

0 

Driving Power ( Approx. 1'  150 watts 
Power Output ( Approx  )   5650 watts 

a Continuous Commercial service. 

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

C Computed between half-power points in a single- tuned circuit and based 
on tube output capacitance only. 

• 

• 

d 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 
components, in initial tube characteristics, and in tube characteristics 
during life. 

e For operation at higher frequencies, see accompanying Koxiskm-Ratingx-
vs-Operating-Frequency Chart. 
Driver modulated approximately 30%. 

g Carrier power of driver modulated 100%. 

h Plate input is 1.11 times the product of the ac voltage ( ms) and the 
dc plate current. 

.1 From a self-rectified driver. 

Plate input is 1.23 times the product of the dc plate voltage and the 
dc plate current. 

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

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Filament Current  1 27 31 amp 
Amplification Factor  1,2 25 33 • Direct Interelectrode 

Capacitances: 
Grid to plate   - 16.5 20.5 Afpff 

Grid to filament  - 15.5 22.5 mgf 
Plate to filament   - 0.38 0.62 µµf 

Grid Voltage  1,3 -125 -190 volts 
Plate Voltage   1,4 1350 1750 volts e 
Plate Voltage   1,5 2600 3400 volts 
Peak Cathode Current  6 10 - amp 
Useful Power Output   1,7 3 - kw 

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

• 

• 

• 

• 

Note 1: With 12.6 volts ras on filament. 

Note 2: With dc grid vol tag... of -25 volts measured from center-tap of 
filament supply, an dc plate voltage adjusted to give dc plate 
current of 0.5 ampere. 

Note 3: With dc plate voltageof 4000 volts, and dc grid voltage adjusted 
to give dc plate current of 0.05 ampere. 

Note 4: With dc grid voltage of 0 volts measured from center- tap of 
filament supplY, an dc plate voltage adjusted to give dc plate 
current of 0.5 ampere. 

Note 5: With dc grid voltage of -50 volts measured from center-tap of 
filament supply, and dc plate voltage adjusted to give dc plate 
current of 0.5 ampere. 

Note 6: Designers should linit the maximum useable cathode current 
(plate current and grid current) to this value under any 
condition of operation. 

Note 7: In aself-excited, coaxial, oscillator circuit and with dc plate 
voltage of 5000 volts, dc plate current of 1.1 amperes, grid 
resistor of 1500 t 105 ohms, dc grid current of 0.250 to 0.300 
ampere, and frequency of 110 Mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 30 110 220 Mc 

MAXIMUM PERMISSIBLE 

PERCENTAGE OF MAXI-

MUM-RATED PLATE 

VOLTAGE AND PLATE 

INPUT: 

Class B Television Full Ratings -- 54 to 216 Mt 

Class C Television Full Ratings -- 54 to 216 Mc 

Class C Telephony, 

Plate-Modulated 100 84 72 % 

Class C Telegraphy 
and FM Telephony 100 84 72 % 

Class C Amplifier or 

Oscillator, Self-

Rectifying 100 84 72 % 

Class C Amplifier or 

Oscillator with 

Separate, Recti-

fied, Unfiltered 

Plate Supply 100 84 72 % 

MAXIMUM PERMISSIBLE 

PERCENTAGE OF MAXI-

MUM-RATED DC GRID 

VOLTAGE AND DC GRID 
CURRENT: 

Class 13 Television Full Ratings -- 54 to 216 Mt 

Class C Television Full Ratings -- 54 to 216 Mc 

Voltage Current 

Class C Telephony 

Plate-Modulated 1001 100 I 60 83 I % 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.1. 
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FREQUENCY 30 110 220 Mc 

Voltage Current 

Class C Telegraphy, 
and FM Telephony 100 100 60 83 % 

Class C Amplifier or 

Oscillator, Self 

Rectifying 100 100 60 83 % 

Class C Amplifier or 
Oscillator with 

Separate, Recti— 

fied, Unfiltered 

Plate Supply 100 100 60 83 % 

FOR ADDITIONAL INFORMATION ON THIS TYPE, 
WRITE FOR TECHNICAL BULLETIN AVAILABLE 
FROM: 

Commercial Engineering 
Electron Tube Division 
RCA 
Harrison, New Jersey 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL COOLING REQUIREMENTS 
E f 42.6 VOLTS AC MAXIMUM RADIATOR TEMPERATURE=180* C 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISIICS 
Er = 12.6 vOLTS AC 

IC = GRID AMPERES 

Ib r• PLATE AMPERES 

17-171, 71H1111, 

-1 

 -  

o o o e r•-, Al 
GRID VOLTS ( EC) 
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5763 
VHF BEAM POWER TUBE 

9—PIN MINIATURE TYPE 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.0 ± 10% . . . ac or dc volts 
Current   0.75 

Transconductance for plate 
current of 45 ma. . . . 7000   wrhos 

Mu-Factor, Grid No.2 
to Grid No.1 . . 16 

Direct Interelectrode Capacitances:D 
Grid No.1 to Plate . . 0.3 max  
Input   9.5   YO 
Output   4.5   YO 

amp 

° With no external shield. 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top (excluding tip) . 2" ± 3/32" 
Ma›.imum Diameter   7/8" 
Bulb   T-6-1/2 

9-Pin (JETEC No.E9-1) 
9K 

Pin 5- Heater 

Pin 6- Grid No.2 

Pin 7- Cathode 

Pin 8- Grid No.1 

Pin 9- Grid No.1 

Bas.   Small-Button Naval 
Basing Designation for BOTTOM VIE4   

Pin 1- Plate 

Pin 2- No 

Connection 

Pin 3- Grid No.3 

Pin 4- Heater 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 
Carrier conditions per tube 

CGS* ICAS" 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   250 max. 300 max. volts 
DC GRID-No.3 (SUPPRESSOR) 

VOLTAGE . . 0 max. 0 max. volts 
DC GRID-No.2 ( SCREEN) 

VOLTAGE . . 250 max. 250 max. volts 
DC GRID-No.1 (CONTROL-

GRID) VOLTAGE . -125 max. -125 max. volts 
DC PLATE CURRENT   40 max. 50 max. ma 
DC GRID-No.2 CURRENT . . 15 max. 15 max. ma 
DC GRID-No.1 CURRENT . . 5 max. 5 max. ma 
PLATE INPUT   10 max. 15 max. watts 
GRID-No.2 INPUT   1.5 max. 1.5 max. watts 
PLATE DISSIPATION   8 max. 12 max. watts 

for use with a fox. modulation factor of 1.0 

See next page. 

MAY 3, 1954 TUBE DIVISION 
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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 Voltage4 . .   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 

GCS . ¡CAS* 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . . .... 300 max. 350 max. volts 
DC GRID-1,10.3 ( 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. ma 
DC GRID-No.2 CURRENT   15 max. 15 max. ma 
DC GRID-No.1 CURRENT   5 max. 5 max. ma 
PLATE INPUT   15 max. 17 max. watts 

é 

o 

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. 

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 115N of the carrIer conditions. 

6 ,.., e : See next page. —*Indicates a change 
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VHF BEAM POWER TUBE 

CCS /CAS»  

GRID-No.2 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION . . . .   12 max. 13.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode . . . 100 max. 100 max. volts 

Heater positive with 
respect to cathode . . . 100 max. 100 max. volts 

BULB TEMPERATURE (At hottest 
point on bulb surface). . 250 max. 250 max. °C 

Typical Operation up to 30 Mc: 

Pc Plate Voltage   300 350 
Grid No.3   Connectedtocathode 
DC Grid-No.2 Voltage . . .   250 250 
DC Grid-No.1 Voltage. . . .   -28.5 -28.5 

Prom a grid resistor of .   18000 18000 
Peak RF Grid-No.1 Voltage .   37.5 37 
DC Plate Current   50 48.5 
DC Grid-No.2 Current . . .   6.6 6.2 
DC Grid-No.1 Current 

(Approx.) . . . . 1.6 1.6 
Driving Power (Approx.) . . . 0.1 0.1 
Useful Power Output ( Approx.) 10.3. 12' 

Typical Operation at 50 Mc: 

DC Plate Voltage   300 
Grid No.3   Connected 
DC Grid-No.2 Voltage . . .   250 
DC Grid-No.1 Voltages . .   -60 
From a grid resistor of .   22000 

Peak RF Grid-No.1 Voltage .   80 
DC Plate Current   50 
DC Grid-No.2 Current . . .   5 
DC Grid-No.1 Current ( Approx ) 3 
Driving Power ( Approx.) . .   0.35 
Useful Power Output (Approx.) 7. 

volts 
at socket 

volts 
volts 
ohms 

volts 
ma 
ma 

ma 
watt 
watts 

volts 
to cathode at socket 

volts 
- volts 

ohms 
- volts 

ma 
ma 
ma 

watt 
- watts 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-No.1-Circuit Resistan.:e   0.1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum COS* Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . .  300 max. volts 
DC GRID-No.3 ( SUPPRESSOR) VOLTAGE . . .  0 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE   250 max. volts 
DC GRID.No.1 (CONTROL-GRID) VOLTAGE . .   -125 max. volts 
DC PLATE CURRENT   50 max. ma 

Continuous Commercial Service. 

ee Intermittent Commercial and Amateur Service. 
the: See next page. E- Indicates a change 
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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)   250 max. °C 

Typical Operation: 

DC Plate Voltage   
Grid No.3   
DC Grid-No.2 Voltage   
DC Grid-No.1 Voltage'   

From grid 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 Tripler 
to 175 Nc to 175 Mc 

300 300 volts 
Connected to cathode at socket 

volts 
-75 -100 volts 

75000 100000 ohms 
95 120 volts 
40 35 ma 
4 5 ma 
1 1 ma 

0.6 0.6 watt 
2.1' 1.3 n watts 

Maximum Circuit Values ( For maximum rated conditions): 

Grid-No.1-Circuit Resistance 0  1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note 

Heater Current   1 
Grid No.1-Plate Capacitance   2 
Input Capacitance   2 
Output Capacitance   2 
Transconductance 1  3 
Plate Current 1  3 
Grid-No.2 Current 1  3 
Reverse Grid-No.1 Current . . 1,4 

Min. Max. 

0.69 0.81 amp 
0.3 pgf 

8.0 11.0 wf 
3.8 5.2 gef 
5100 8900 µmhos 
33 57 ma 

10 ma 
2 gamp 

NOTE 1: With 6 volts ac or dc on heater. 

wOTE 2: With no external shield. 

NOTE 3: With dc plate voltage of 250 volts, dc grid—No.2 voltage of 250 
volts, and dc grid—No.1 voltage of —7.5 volts. 

."Te O: bi/'Cesd,cdcp late volt age.  ;.si volts, ?sr,i crrce? 

resistance of 0.1 megohm. 

• Obtained from a fixed supply, or by a grid—No.1 resistor of value shown. 

• This value of useful power is measured at load of output circuit. 

Data on Operating Freouencies for the 5763 are.given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

>Indicates a change 
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AVERAGE PLATE CHARACTERISTICS 
WITH Ec 2 AS VARIABLE 
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Power Triode 

• WATER AND FORCED-AIR COOLED  GROUNDED-GRID TYPE 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thor'ated-Tungsten: 
Voltage ( AC or DC)  11 ± 0.6 volts 
Current at filament volts - 11  285 amo 
Starting Current: it is not necessary to provide means for 

limiting filament starting current onthis 
type. Full rated filament voltage can be 
applied safely to the cold filament. 

Minimum Heating Time  15 sec 
Amplification Factor  40 
Direct Interelectrode Capacitances 

(Approx.): 
Grid to plate   53 pf 
Grid to filament  89 Pf 
Plate to filament 1  2 pf 

Mechanical: 
Operating Position Vertical, filament end un 
Maximum Overall Length  24-1/2" 
Maximum Diameter  9-1/2" 
Terminal Diagram ( See Dimensional Outline): 

F- Filament 
G - Grid 

P - Plate 

Thermal: 

Wate- Flow  20 to 25 gPm 
The specified water flow must start before the application 
of any voltages, and may be removed simultaneously with the 
filament and plate power. 

Air Flow: 
Te plate seal and bulb: 

At frequencies below 1.7 Mc   Natural 
At frequencies above 1.7 Mc   Up to 250 cfm 

Adequate forced-air cooling should be provided to limit 
the temperature of the plate seal and bulb to their 
specified maximum values. The amount of air flow 
required will increase with the operating frequency. 
The cooling air should start before the application of 
any voltages and should be distributed uniformly around 
the plate seal by means of a suitable air manifold and 
an airdeflector. The airflow may be removed simultane-
ously with filament and plate power. 

..—Indicates a change. 
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To fillent seals and grid seal   10 min. CfM 

The specified air flow should be directed vertically 
from a l-1/4" diameter nozzle into the filame nt heater 
before and during the application of any voltages. It II, 
may be removed simultaneously with filament and plate 

power. 

Outlet Water Temperature  70 max. oc 
Bulb Temperature  180 max. oc 
Seal Temperature ( Filament, grid, and plate) 165 max. °C 

IIII AF POWER AMPLIFIER & MODULATOR -- Class B 

Maximum CCS° Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  15000 max. volts 
MAX.-SIGNAL DC PLATE CURRENTb   6 max. amp 
Max.-SIGNAL PLATE INPUTb  90 max. kw 
PLATE D1SSIPATIONb  50 max. kw 

Typical Push-Pull Operation: 

Values are for 2 tubes 
DC Plate Voltage  
DC Grid Voltage   
Peak AF Grid-to-Grid Voltage  
Zero-Signal DC Plate Current  
Max.-Signal DC Plate Current  
Effective Load Resistance 

(Plate to plate)   
Max.-Sig. Driving Power ( Approx.)c.   
Max.-Sig. Power Outout ( Approx.). .   

10200 15000 volts 
-220 -320 volts 
900 1560 volts 
0.6 0.6 amo 
5.8 12 amp 

3600 2640 ohms 
120 688 watts 
37 117 kw 

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: 

DC PLATE VOLTAGE  12500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  5.0 max. amp 
DC GRID CURRENT. 1  25 max. amp 
PLATE INPUT   60 max. kw 
PLATE DISSIPATION   33 max. kw 

Typical Operation: 

DC Plate Voltage  10200 12500 volts 
DC Grid Voltage:d 

From a fixed-supply . . .. .   -1500 -1500 volts 
From a grid resistorof2100 ohms.   -1500 - volts 
From a grid resistorof1400 ohms.   - -1500 volts 

Peak RF Grid Voltage  2070 2180 volts 
DC Plate Current  3.3 4.5 amp 
DC Grid Current ( Approx.)*  0.72 1.1 amp 
Driving Power (Approx.)*  1350 2160 watts 
Power Output ( Approx  )   28 45 kw 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy f 

Maximum CCS Ratings, Absolute-extnium Values: 

IMF DC PLATE VOLTAGE  17000 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  9 max. amp 
DC GRID CURRENT   1.25 max. amp 
PLATE INPUT   150 max. kw 

50 max. kw PLATE DISSIPATION • Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage  14000 17000 volts 
DC Grid Voltage:g 

From a fixed supply   -900 -1450 volts 
From a cathode resistorof125 ohms  -900 - volts 
F-om a cathode resistor tif 150 ohms  - -1450 volts 

Ille From a grid resistor of 750 ohms.   -900 - volts 
From a grid resistor of 1320 ohms   - -1450 volts 

Peak RF Grid Voltage  1600 2375 volts 
DC Plate Current  6 8.5 amp 
DC Grid Current ( Approx.) °  1.2 1.1 amp 
Driving Power ( Approx.) °  1700 2300 watts 
Power Output ( Approx.) °   65 105 kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded- Filament 
Circuit with the following exceptions: 

Driving Power ( Approx.) °  6250 11200 watts 
Power Output  70 114 kw 

a Cuntirwous Commercial Service. 

Averaged over any audio-freiwency cycle of sine-wave form. 

C rne driving stage should have good regulation ano should be capable of 
supplying considerably more than the specified driving power. 

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

e FtgreleieitleiXcleeirae=ncieand Frict!in7g2rarg ge'Crej:iers;ci= 
xey-dowin conditions oer tube without amplitude modulation. modulation 
essentially negative may be used if tne positive peak of the audio-
freluency envelope does not exceed 115 oer cent of the carrier conditions. 

g Obtaireo from a fixed supply, a cathode resistor, a grid resistor, or 
from a combination of a fix supply and self- bias. 

CHARACTERISTICS RANGE VALUES 

Note Mtn. Max. 
Filament Current  1 265 305 amp 
Amplification Factor  1,2 35 45 -«-
Grid-Plate Capacitance  - 47 59 pf 
Grid-Filament Capacitance   - 74 104 Pf 
Plate-Filament Capacitance  - 0.8 1.6 pf 
Grid Voltage  1,3 -310 -490 volts 
Plate Voltage 1,4 7100 9100 volts.-
Plate Voltage   1,5 3600 4600 volts 
Peak Cathode Current  1,6 50 - amp 
Useful Power Output . .... 1,7 80 - kw.-

.- indicates a change. 
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mote 1: with 11 volts ac on filament. 

NOte 2: Ilpfglidj:egicid p,altecrorle./o;%De:swith plate voltage adjusted 

Note 3: with dc plate voltage of 15000 volts, ano with grid voltage adjusted 
tu give dc plate current of 0.05 ampere. 

Note 4: With dc grid voltage Of - 100 volts, and with plate voltage adjusted 
to give a dc plate current of 2 amperes. 

Note 5: With dc grid voltage of 0 volts, and with plate voltage adjusted 
to give dc plate current of 2 amperes. 

Note 6: Represents the maximum usable cathode current ( plate current and 
grid current) for the tube under any condition of operation. 

-, Note 7: with dc plate voltage of 17000 volts. oc Plate current of 8.8 
amperes. dc grid current of 1.05 to 1.25 amperes. grid resistor 
of 1600 ± 10% ohms, ano frequency of 1.6 mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE OF MAXI-

MUM- RATED PLATE VOLTAGE .1 PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 

Plate- Modulated 

Class C 

Unmodulated 

20 

27 

35 

100 

88 

;7 

100 

88 
77 

CURVES 
shown under Type 5671 
also apply to the 5770 

_.Indicates a change. 
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POWER TRIODE 
FORCED-AIR COOLED, GROUNDED-GRID TYPE 

GENERAL DATA 

Electrical: 

Filament, Multi strand Thoriated-Tungsten: 
Excitation . . . Single Phase AC or DC 
Voltage  11 ± 0.6 . . . . ac or dc volts 
Current  285   amp 
Starting Current: It is not necessary to provide means for 1 imi t-

ing filament starting current on this type. 
Full rated Trament voltage can be applied 
safely to the cold filament. 

Cold Resistance  0.005   ohm 
Minimum Heating Time . . 15   seconds 

Amplification Factor . . . 39 
Direct Interelectrode Capacitances ( Approx.): 
Grid to Plate  53 
Grid to Filament . . .   89   gµf 
Plate to Filament. . . . 1.2 

Mechanical: 
Terminal Connections: 

F- Filament 
G- Grid-Flange 

Terminal 

P- Water-Cooled 
Plate 
Terminal 

Mounting Position  Vertical, Filament End Up 
Maximum Overall Length   24-1/2" 

m 
9-1/2" 

Water Flow   20 to 25 gp 
Maximum Diameter   

The spec i fled water flow must start before the application of any volt-
ages, and may be removed simultaneously with the filament and plate 

. power. 

Air Flow: 
To Plate Seal and Bulb: 

At frequencies below 1.7 Mc  Natural 
At frequencies above 1.7 Mc  Up to 250 cfm 

Adequate forced-ai r cool ing should be provided to 1 imit the 
temperature of the plate seal and lxilb to their specif ied maxi-
mum values. The amount of air flow required will increase with 
the operating frequency. The cool log air should start before 
the appl icat Ion of any vol tages and should be distributed uni-
formly around the plate seal by means of a sui table air manifold 
and an air deflector. The air flow may be removed simultane-
ously wi th filament and plate power. 

To Filament Seals and Grid Seal   10 min. cfr 
The specified air flow should be di rected vertical ly from a 
1-1/s" diameter nozzle into the filament header before and 
during the application of any voltages. It may be removed 
simultaneously with filament and plate power. 

Outlet Water Temperature   70 max. 
Bulb Temperature   180 max. 
Seal Temperature ( Filament, grid, plate) .   165 max. 

oc 
OC 
°c 

w- Indicates a change. 
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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 Limiting Reactor   RCA-204R1 

AF POWER AMPLIFIER & MODULATOR - Class B  

Maximum CCS . 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: 
Naves 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.-Sig. Driving Power ( Approx.)# 120 688 watts 
Max.-Sig. Power Output ( Approx.) . 37 117 kw 

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

I 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 sax sodutatton factor of 1.0 

Maximum CCS. 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- 0 150 - 00 15 volts 
1 2100 1400 ohms 

See next page. 
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POWER TRIODE 

Peak RF Grid Voltage   2070 2180 volts 
DC Plate Current   3.3 4.5 amp 
DC Grid Current ( Approx.) 0 • . .   0.72 1.1 amp 
Driving Power ( Approx.)°   1350 2160 watts 
Power Output ( Approx.)   28 45 kw 

RF POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy  
Ley-doun conditiorm per tube without uodulationcn 

Maximum We Ratings, Absolute Values: 

DC PLATE VOLTAGE   17000 max. volts 
DC GRID VOLTAGE  -2000 max. volts 
DC PLATE CURRENT   9 max. amp 
DC GRID CURRENT  1.25 max. amp 
PLATE INPUT  150 max. kw 
PLATE DISSIPATION  50 max. kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage   14000 17000 volts 
{- 900 -1450 volts 

DC Grid Voltage"   125 150 ohms 
750 1320 ohms 

Peak RF Grid Voltage   1600 2375 volts 
DC Plate Current   6 8.5 amp 
DC Grid Current ( Approx.) 0 . . .   1.2 1.1 amp 
Driving Power ( Approx.)°   1700 2300 watts 
Power Output ( Approx.)   65 105 kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded-Filament Circuit 
with the following exceptions: 

Driving Power ( Approx.) °   6250 11200 watts 
Power Output   70 114 kw 

o For effect of load resistance on grid current and driving power, refer to 
TUBE RATINGS--Orid Currentowl Driving Power in the General Section. 

:3 Obtained by grid resistor ( 2100, 1400) oe by partial self-bias methods. 

aa o Modulationreu=ntentlellyopr dgoaetv4itm:Z'C'eeedj8Î?5iSfotTh hé.octtàve'rpg jndiii/ hs, 

Obtained Tromcathode resistor ( 125, 150) orgrid resistor ( 750, 1320)or 
by partial self-bias methods. 

e Continuous Conmercial Service. 

CHARACTERISTICS RANGE VALUES FOR EÇUIPMENT DESIGN  

Note Nin. Max. 

Filament Current   1 265 305 amp 
Amplification Factor 1  2 34 44 
Grid-Plate Capacitance . . . - 47 59 mgf 
Grid-Filament Capacitance. . - 74 104 µµf 

Plate-Filament Capacitance . - 0.8 1.6 pelf 
Grid Voltage ' 1  3 -310 -490 volts 
Plate Voltage 1  4 7000 9000 volts 

FEB. 1, 1949 TUBEDEPARMENT TENTATIVE DATA 2 
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POWER TRIODE 

Note Mtn. Max. 

Plate Voltage 1  5 3600 4600 volts 
Peak Cathode Current 1  6 50 — amp 
Useful Power Output 17 85 — kw 

Note 1: With 11.0 volts ac on filament. 

Note 2: with dc grid voltage of — 50 volts, and wi th pl ate voltage adjusted 
to give dc plate current of 2 amperes. 

Note 3: With dc pl ate voltage of 15000 vol t s, and wi th grid vol tage adjusted 
to give dc plate current of 0.05 ampere. 

Note a: Wi th dc grid vol tage of — 100 volts, and ai th pl ate vol toge adjusted 
to give dc plate current of 2 anperes. 

Note 5: Wi th dc grid voltage of 0 volts, and with pl ate vol tage adjusted 
to give dc plate current of 2 amperes. 

Note 6: Represents the maximum usable cathode current ( plate current and 
grid current) for the tube under any condit ion of operat ion. 

Note 7: With dc plate voltage of 17000 volts, dc pl ate current of 8.5 
afnperes, dc grid current of 1.0 to 1.25 amperes, grid resistor of 
1600 10% ohms. and frequency of 1.5 Mc. 

Data on operating frequencies for the 5770 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

CURVES 
for the 5770 are the same 

as those for Type 5671 

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 2 
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POWER TRIODE 
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5.771 

POWER TRI()I)E 
WATER h FORCED—AIR COOLED 

GENERAL DATA  

Electrical: 

Filament, Multistrand Thoriated-Tungsten: 
Excitation . . . . Single Phase AC or DC 
Voltage " 7.5 t 0.4 . . . . ac or dc volts 
Current  170   amp 
Starting Current: The filament current should never exceed 800 

amperes, even mceentarily. 
Cold Resistance. . . . 0.0055   ohm 
Minimum Heating Time . 15   seconds 

Amplification Factor . . 20 
Direct Interlectrode Capacitances ( Approx.): 
Grid to Plate  24.5   µµf 
Grid to Filament . . . 47   piaf 
Plate to Filament. . . 3   gmf 

Mechanical: 

Terminal Connections: 

F- Fi lament 

G- Grid 

P - Water-Cool ed 
PI ate 

Mounting Position 

Grid terminals 
are spaced dia-
metrically wid-
er than fila-
ment terminals. 

Vertical, Filament End Up 
Maximum Overall Length   11-5/16" 
Maximum Diameter 
Water Flow   

The specified water flow must start before application of any volt-
ages, and may be removed simultaneously with the filament and plate 
power. 

Air Flow   20 min. cfm 
The spec i fled ai r flow should be di rected vert 1 cal 1 y I rom a 1.-d iamete r 
nozzle onto the top portion of the bulb before and during the appli-
cation of any voltages. 

putlet Water Temperature   70 max. °C 
Bulb Temperature   180 max. °C 
Seal Temperature ( Filament, grid, plate) .   165 max. °C 

Components: 

Water Jacket   RCA MI-19461 
Jacket Wrench  RCA MI-19436 
Gasket   RCA MI-7441 
Terminal-Post Chuck Cornector ( 4 required) . RCA MI- 19466 
Chuck Wrench ( 2 required)  RCA MI-19424 
Filament Transformer   RCA-20371 

7 , 

12 to 20 9Pm 

AF POWER AMPLIFIER & MODULATOR- Class B  

Maximum CCS ° Ratings, » solute Values: 

DC PLATE VOLTAGE   12500 max. volts 

See next page. 

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 1 
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POWER TRIODE 

MAX.-SIGNAL DC PLATE CURRENT. 
MAX.-SIGNAL PLATE INPUT*   
PLATE DISSIPATION . 

Typical Operation: 
Fatties are for 2 tubes 

DC Plate Voltage   12500 volts 
DC Grid Voltage  -600 volts 
Peak AF Grid-to-Grid Voltage   1900 volts 
Zero-Signal DC Plate Current   1 amp 
Max.-Signal DC Plate Current   6.4 amp 
Effective Load Resistance 

(Plate-to-plate)   4400 ohms 
Max.-Signal Driving Power ( Approx.)# .   • 430 watts 
Max.-Signal Power Output ( Approx.) . .   • 55 kw 

5 max. amp 
45 max. kw 

22.5 max. kw 

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

# The driving stage should have good regulation and should be capable of 
supplying considerably more than the specified driving power. 

RF POWER AMPLIFIER - Class 8 Telephony  

Carrier conditions per tube for use with a aux. modulation 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 volts 
Peak RF Grid Voltage   625 volts 
DC Plate Current   2.4 amp 
DC Grid Current°   0 amp 
Driving Power ( Approx.).1°   1070 watts 
Power Output ( Approx.)   12 kw 

e 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 e cm. modulation factor of 1.0 

Maximum COS . Ratings, Absolute Values: 

DC PLATE VOLTAGE   10000 max. volts 
DC GRID VOLTAGE  -1600 max. volts 
DC PLATE CURRENT   4 max. amp 
DC GRID CURRENT  0.8 max. amp 
PLATE INPUT  40 max. kw 
PLATE DISSIPATION  15 max. kw 

..n : See next page. 

FEB. 1, 1949 TENTATIVE DATA 1 TUBE DEPARTMENT 
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POWER TRIODE 

Typical Operation: 

DC Plate Voltage   10000 volts 

DC Grid Voltage'   f-se volts 
L1075 ohms 

Peak RF Grid Voltage   1440 volts 
DC Plate Current   3.8 amp 
DC Grid Current ( Approx.)°   0.78 amp 
Driving Power ( Approx.) 0   1010 watts 
Power Output ( Approx.)   29 kw 

e Obtained by grid resistor of val ue shown or by parti al sel f-bi as methods. 

RF POWER AMPLIFIER Ai OSCILLATOR- Class C Telegraphy 

Key-down conditions per tube without ncdulationEn 

Maximum CCS Ratings, Absolute Values: 

1.5 to 25 Mc Below 1.6 Mc  

DC PLATE VOLTAGE   12500 max. 
DC GRID VOLTAGE  -1600 max. 
DC PLATE CURRENT   6 max. 
C GRID CURRENT  0.8 max. 
PLATE INPUT  60 max. 
PLATE DISSIPATION  22.5 max. 

Typical Operation: 

DC Plate Voltage . 

C Grid Voltage" 

10000 10000 12500 {-720 -770 -630 
140 115 115 
1040 1000 840 

Peak RF Grid Voltage . 1290 1440 1230 
DC Plate Current . . . 4.5 6 4.8 
DC Grid Current 

(Approx.) ° . . . . 0.69 0.77 0.75 
Driving Power 

(Approx.) ° . . . . 800 1000 1050 
Power Output ( Approx.) 33 40 44 

15000 max. volts 
-1600 max. volts 

6 max. amp 
0.8 max. amp 
60 max. kw 

22.5 max. kw 

15000 volts 
-990 volts 
185 ohms 
1240 ohms 
1620 volts 
4.5 amp 

0.8 amp 

1160 watts 
53 kw 

e Continuous Commerc ial Seraice. 

pci Modulation essentially negat ive may te used if the posi tive peak of the 
audio- f requency envelo pe does not exiieed 1155 of the carrier conditions. 

c' For ef fect of load resistance on grid current and drivi ng power, refer 
&Á to Tun RATINGS— Grid Current and Driving Power in the General Section. 

Obtained from cathode resistor ( 100. 115, 115. 1 851, or grid resistor 
(1000, 1000, 840, 12001 or by part iAl self-bias methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

Note Min. Max. 

Filament Current   1 160 180 amp 
Amplification Factor   1,2 17 23 

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 2 
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POWER TRIODE 

Grid-Plate Capacitance . . . . 
Grid-Filament Capacitance. . . 
Plate-Filament Capacitance . . 
Plate Voltage 
Plate Voltage 
Peak Cathode Current 
Useful Power Output 

Note 

Note 

Mote 

Note 

Note 

Note 

Note Nin. Max. 

13 
14 
15 
16 

20 28 mgf 
39 55 µµf 

2.3 3.7 mmf 
5300 7900 volts 
2100 3100 volts 
35 amp 
33 kw 

1: With 7.5 volts at on filament. 

2: With dc grid voltage of— 100 volts, and with plate voltage adjusted 
to give dc plate current of 2 amperes. 

3: With dc grid voltage of— 200 volts, and with plate voltage adjusted 
to give dc plate current of 2 amperes. 

4: ttigli2 gi gillrle ticserg tOorl2t:4 7,117ith plate voltage adjusted 

5: Represents the maximum usable cathode current (plate current and 
grid current) for the tube under any condition of operation. 

6: With dc plate voltage of 12500 volts, dc plate current of 4.8 
amperes, dc grid current of 0.6 to 0.9 ampere, grid resistor of 
1600 t 10% ohms, and frequency of 22 Mc. 

Data on operating frequencies for the 5771 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

FEB. 1, 1949 
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POWER TRIODE 

TOP VIEW 

GRID POST FILAMENT POST 

• 

• 

FILAMENT POST 

9/4 

.±34; 

5A.AIN a 

3 /8" 
MAX. 5 34: ± 

PL ATE 

L3.,8crt Q.04e4.1 

GRID POST 

0. 437"± 0.005"DIA. 

5" MAX. 

II 54 
MAX. 

313/" 

I 2* MIN APPROX. • 
I 

to. socr±o.o26 

IC MIN. 

92GM -7088 

FEB. 1, 1943 TUBE DEPARTMENT 
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5786 
POWER TRIODE 

FORCED-AIR COOLED 

GENERAL DATA 
Electrical: 

Filament, Thoriated-Tungsten: 
Vo'tage   11 ± 0.6 . . 
Current   12.5   
Star'ing current: The filanent current must never exceed 

value of 50 amperes, even momentarily. a 

Cold resistance . . . . 0.13   
Amp'if:cation Factor for 

gr.0-*o.1 volts. -25 and 
plate ma.. 200. . . . .   32 

Direct Interelectrodé Capacitances: 
Grid to plate   5.3   
Grid to filament 4.7   

3C or dc volts 
Imp 

Plate to filament 3.8   

Mechanical: 

Terminal Connections: 

F - Filament 

Fw-=ilament 
Mid-Tao 

Mounting Position 
Overall Length   
Max .mum Diameter 
Racrator   
Air Flow: 

To radiator and seals 
for maximum 

Sufficient air must be delivered by a blower to the radiator and 
seals so that the maximum radiator and ;eel temperatures will not 
be exceeded. Air flow must start before the application of any 
voltages. Filament power, plate powe-, and air may be removed 
simultaneously. 

Incoming Air Temperature   45 max. 
Rad.ator Temperature ( Measured at core at 

sufficient number of places to in&Jre 
that rating is not exceeded)   

Sea' Temperature: 
G,- id and plate   
Filament   

Weigh' ( Approx  )  

G 

ohm 

mgf 
mgf 
mmf 

G- Grid Terminal 
(OPPosite Fila-

ment Leads) 

P- Radiator-
Cooled Plate 

Vertical, grid end up or down 
9-3/8" ± 1/4" 

2  895" 
Integral part of tube 

rated conditions . 140 min. cfm 

oc 

180 max. 0C 

165 max. °C 
220 max. °C 
1.6 lbs 

AF POWER AMPLIFIER 1« MODULATOR - Class 6 

Max mun CGS Ratings, Absolute Values: 

DC PLATE VOLTAGE   
MAX.-SIGNAL DC PLATE CURRENT*   
MAX.-SIGNAL PLATE INPUT*   
PLATE DISSIPATION*  

S': See next page. 

4000 max. volts 
500 max. ma 
1500 max. watts 
600 max. watts 

*-Indicates a change 

MAY 3. 1954 TUBE DIVISION 
RADIO CORPORATION. OF .ERICA, NADA/SON, NEW JERSEY 

DATA 1 



5786 

POWER TRIODE 

Typical Operation: 

DC Plate Voltage 
DC Grid Voltage# 
Peak AF Grid-to-Grid Voltage   470 volts 
Zero-Signal DC Plate Current   75 ma 
Max.-Signal DC Plate Current   800 ma 
Effective Load Resistance 

(Plate-to-plate)   8600 ohms 
Max.-Signal Driving 

Power ( Approx  )   30 watts 
Max.-Signal Power 

Output ( Approx.)   1640 watts 

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

A Grid voltage is given with respect to mid-point of filament operated on 
ac or dr. 

Values are for 2 tubas 

3000 volts 
-95 volts 

PLATE-MODULATED RF POWER AMPLIFIER- Class C Telephony 
Carrier conditions per tube for use with a wax. modulation factor of 1.0 

Maximum GCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   2500 max. volts 
DC GRID VOLTAGE  -500 max. volts 
DC PLATE CURRENT   400 max. me 
DC GRID CURRENT  150 max. ma 
PLATE INPUT  1000 max. watts 
PLATE DISSIPATION  400 max. watts 

Typical Operation: 

DC Plate Voltage   2500 volts 

DC Grid Voltage   f -35o volts 
2600 ohms 

Peak RF Grid Voltage   620 volts 
DC Plate Current   400 ma 
DC Grid Current (Approx.)°   135 ma 
Driving Power ( Approx.)°   75 watts 
Power Output , APprox,)   810 watts 

RF POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

Key-down conditions per tube without anbittude modulation°° 

Maximum CU . Ratings, Absolute Values: 

DC PLATE VOLTAGE   3000 max. volts 
DC GRID VOLTAGE  -500 max. volts 
DC PLATE CURRENT   500 max. ma 
DC GRID CURRENT  150 max. ma 
PLATE INPUT  1500 max. watts 
PLATE DISSIPATION  600 max. watts 

Do Modulation essentially negative ay be used if the positive PeaAofthe 
audio-frequency envelope does m not exceed libAof the carrier conditions. 

6,e,° : See next page. 

MAY 3, 1954 
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POWER TRIODE 

Typical Operation as RF Power Amplifier: 

DC Plate Voltage   3000 volts 
{— 200 volts 

DC Grid Voltage"   2200 ohms 
330 ohms 

Peak RF Grid Voltage   450 volts 
DC Plate Current   500 ma 
DC Grid Current ( Approx.) 0   90 ma 

Driving Power ( Approx.)°   36 watts 
Power Output ( Approx.)   1000 watts 

Typical Operation as Oscillator at 160 Mc: 

DC Plate Voltage   3000 volts 
.[ —225 volts 

DC Grid Voltage -1.   2000 ohms 
380 ohms 

Peak RF frid Voltage   475 volts 
DC Plate Current   500 ma 
DC Grid Current ( Approx.)°   90 ma 

Power Output ( Approx.)   1000 watts 
Useful Power Output ( Approx.) — 

85% circuit efficiency   850 watts 
As 

Obtained from fixed supply, by grid resistor ( 2200) or by cathode 
resistor ( 330). 

f Obtaieed from fixed supply, by grid resistor ( 2000) or by cathode re— 
sistor ( 300). 

SELF—RECTIFYING OSCILLATOR or AMPLIFIER--Class C  

Maximum CCS. Ratings, Absolute Value,: 

RMS PLAIE VOLTAGE  4250 max. volts 
DC GRID VOLTAGE  —300 max. volts 
DC PLATE CURRENT   320 max. ma 
DC GRID CURRENT  85 max. ma 
PLATE INPUT  1500 max. watts 
PLATE DISSIPATION  600 max. watts 

Typical Operation: 

RMS Plate Voltage  4250 volts 

DC Grid Voltage'   i —115 volts 
1500 ohms 

DC Plate Current   320 ma 
DC Grid Current°   77 ma 
Driving Power ( Approx.)°°  46 watts 
Power Output ( Approx.)   1050 watts 

a From a self—rectifying driver. 

• ID 
See next page. 

FEB. 1, 1949 TUBEDEPARTMEHT TENTATIVE DATA 2 
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POWER TRIODE 

AMPLIFIER or OSCILLATOR--Class C  

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

Maximum CGS* Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION  600 max. watts 

Typical Operation: 

DC Plate Voltage   2700 volts 

DC Grid Voltage °   1 -180 volts 
t 1530 ohms 

DC Plate Current   450 ma 
DC Grid Current ( Approx.) °   118 ma 
Driving Power ( Approx.) à °   57 watts 
Power Output ( Approx.)   1150 watts 

e Continuous Commercial Service. 
CI For effect of load resistance on grid current and driving power, refer 

to TUBE RATINGS—Grid Current and Driving Powerin the General Section. 

e Obtained bygrid resistorofvalue shown or by partial self—bias methods. 

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

2700 max. volts 
—300 max. volts 
450 max. ma 
120 max. ma 

1500 max. watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

Note Min. Max. 

Filament Current   1 11.7 13.3 amp 
Amplification Factor 1  2 27 33 
Grid—Plate Capacitance . . . . — 4.8 5.8 mg 
Grid—Filament.Capacitance. . . — 3.6 4.8 of 
Plate—Filament Capacitance . . — 2.8 4.0 µµf 
Plate Voltage 1  3 1030 1350 volts 
Plate Voltage 1  4 2400 3000 volts 
Grid Voltage   1.5 — —130 volts 
Peak Cathode Current   1.6 6 — amp 
Useful Power Output 1  7 800 — watts 

Note 1: With it volts ac on filament 
Note 2: 1.1tp=reelaeo2f0;;Eeolts, and plate voltage adjusted togive 

Note 3: V1=g  grid of o volts, and plate voltage adjusted to give 
c current of 200 ma. 

Note 4: Withdc grid voltage of —SO volts, and plate voltageadjusted togive 
dc plate current of 200 ma. 

Note 5: tie: glcatpleeIt= t3e0 1vU:.s, and grid voltage adjusted to 

Note 6: Represents the maximum usable cathode current (plate current and 
grld current) for the tube under any condition of operation. 

FEB. 1, 1949 TENTATIVE DATA 2 
TUBE DEPARTMENT 

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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POWER TRIODE 

Note 7: with dc plate voltage of 8000 volts, dc plate current of 600 ma., 
dc grid current of 80 to 120 ma., grid resistor of 2000 ± 10% 
ohms, and frequency of 160 Mc. 

Data on operating frequencies for the 5786 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

OPERATING NOTES  

The quantity of air necessary for adequate cooling of the 

5786 will depend on the power input to the tube, as well 

as on the efficiency and frequency at which the tube is 

operated. When the 5786isOperated with full power input 

atthemaximum rated frequency of 160 megacycles, and with 
the circuit adjusted for tube operation at the maximum 

plate—dissipation rating, sufficient cooling will be pro— 

vided by ablower such as the Fasco No.50749. This blower 

is madebyF.A. Smith Mfg. Co., Inc., Rochester 2, N.Y. It 

hasanoutlet area of approximately 6.25 square inches and 

is capable of supplying 140 cubic feet of air per minute, 

free delivery. 

Provision must be made to direct part of the air from the 

blower to the filament and grid seals. For this purpose, 

a blower duct similar to that shown onthefollowing sheet 

is suggested. Also sketched is a semi—circular air de— 

flector which is useful in providing adequate cooling to 

the side of the gridsealaway from the incomingairstream. 

Depending on the type of application in which the 5786 

is used, the required quantity of cooling air and the 

method employed for directing this air to the radiator 

and seals will vary considerably. It is recommended, 

therefore, that operating temperatures be measured in 

each application to make certain that maximum temperature 

ratings are not exceeded. 

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 3 
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POWER TRIODE 

SUGGESTED MOUNTING  

AIR DUCT 

NON- RIGID SUPPORT 
FOR GRID CONNECTOR 

FILAMENT 
CONNECTORS 

CLAMPING 
AND 

SUPPORTING 
PLATES 

(SEE NOTE 1) 

INSULATING 
SUPPORTS 

(SEE NOTE 2) 

AIR 
DEFLECTOR 

92CM-7080R1 

NOTE I: SUPPORTING PLATE AND CLAMPING PLATE HAVE HOLES 

LARGE ENOUGH TO PERMIT PASSAGE OF THE GLASS BULBS OF 

THE TUBE. 

NOTE 2: TWO OR MORE INSULATORS MAY BE USED. INSULATORS 

MUST BE PLACED SO AS TO NOT I NTEREF ERE WITH AIR FLOW 

ONTO GR ID TERMINAL. 

FEB. 1, 1949 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-7080R1 



5786 

POWER TRIODE 

FEB. 1, 1949 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, EMRRISON, NEW JERSEY 
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5786 

POWER TRIODE 

0.56i± 0.00/' DIAI 

EXHAUST TUBE r_ 0.550" MAX. 

CAP- MAKE NO, I 
CONNECTION 

G   

1 4'16"MAX. 

DIA. 

1/2" MAX . 

94;M IN. 

3 -7/: 

± 

I 146"MAX., 

DIA. 

Fm 

9 3/E;' 

± 1/4" 

14- 2.1375"i:0.02d DIA. 

ei 

32 

I-4-0.110"MAX.  DIA. 
0.07e±0.005" DIA. 

F - FILAMENT 

FM- FILAMENT 
MI D-TAP 

G - GR ID 
P - PLATE 

92CM- 707 7R1 

FEB. 1, 1949 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 

CE-7077R1 







5794 

FIXED-TUNED OSCILLATOR TRIODE 

"PENCIL TYPE" WITH INTEGRAL RESONATORS 

For radiosonde service at 1680 lic 

The 5794 is the same as the 6562 except for the following items: 

Mechanical: 

Dimensions  See Dimensional Outline 

Terminal Connections (See Dimensional Outline): 

H - Heater 

K - Cathode 

OPERATING CONSIDERATIONS 

G - Grid 

P - Plate 

The flexible heater leads of the 5794 are usually soldered 

to the circuit elements. Soldering of these connections 

should not be made closer than 3/4. from the end of the 
tube. Lf this precaution is not followed, the heat of the 

soldering operation maycrack the glass seals of the leads 

and damage thetube. Under no circumstances should any of 

the electrodes be soldered to the circuit elements. Con-

nections to the electrodes should be made by spring con-

tact .only. 

The 5794 should be supported by a suitable clamp around 

the metal shell either above or below the frequency-ad-

justment screw. It is essential, however, that the pres-

sure exerted on the shell by the clamp be held to a min-

imum because excessive pressunecauldistort the reasonators 

and result in a change of frequency. 

The plate and cathode connections should have flexible 
leads which will accommodate variations in the relative 

positions of the plate and cathode terminals in individual 

tubes. 

The 5794 may be mechanically tuned by adjustment of the 

freauency-adjustment screw located on the metal shell of 

the tube. A clockwise rotation of the frequency-adjust-

ment screw will decrease the frequency, while a counter-

clockwise rotation will increase the frequency. The range 

of adjustment provided by the screw is ± I2 megacycles. 

.-I ndicates a change. 

4-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5794 

FIXED-TUNED OSCILLATOR TRIODE 

45"± 

GRID TERMINAL 

0.865"t 0.015" DIA. 

0.980" 

",  MAX. 

1/1 275 

0.42 -11 00. ., 005 

FREQUENCY-
ADJUST MENT RF COAXIAL 

SCREW OUTPUT TERMINAL 
0.040 ± 0.001.-1 

DI A. 1 

PLATE TERMINAL 
0.283 t 0.062 0.305"± 0.010" DIA. 

MAX 

1.730" 
MAX. 

1.016 

0.18e" 

1.585 

MAX. 

0.79f 
±0.010" 

0.40d 
MAX. 

0.040 
MX. 

1 
1.500"-
1.750. 

0.325 1.1 
0.200 MIN. MIN. 

*_  

MAX. 

0.270" MAX. 

2007M 1 N 

f e-0.150 t  

CATHODE TERMINAL 
0.305"±0.010" DIA. 

-f--- 0.080 MAX. 
UNTINNE0 LENGTH 

0.016"+0.002"- 0.00r DIA, fi I  0.II5"± 0.040"AT 
2-HEATER TERMINALS TERMINAL TIPS 

92CM-7140R4 

4-56 
MK DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW Jinn 

CE-7140R4 



5825 

HALF-WAVE VACUUM RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  1.6 ac volts 
Current 1  25   amp 

Direct lnterelectrode Capacitance: 0 
Plate to Filament. . . . 2.2 mAf 

Tube Voltage Drop at maximum 
peak plate current . . . 1750   volts 

O With no external shield. 

Mechanical: 

Mounting Position  Any 
Overall Length   5-11/16" i 5/32" 
Seated Length  5-1/6" t 5/32" 
Maximum Diameter   2-1/16" 
Bulb   ST-16 
Cap   Medium 
Base   Medium-Shell Small 4-Pin 
Basing.Designation for BOTTOM VIEW   4P 

Pin 1- Filament 

Pin 2- No 
Connection 

Pin 3- No 
Connection 

Pin 4 - Filament, 
Internal 
Shield 

Cap- Plate 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

For su/.'Ply frequencies up to 250 kc 

PEAK INVERSE PLATE VOLTAGE 60000 max. volts 
PEAK PLATE CURRENT  40 max. ma 
AVERAGE PLATE CURRENT   2 max. ma 
HOT-SWITCHING TRANSIENT CURRENT for 

duration of 0.1 sec. max.   100 max. ma 
PLATE DISSIPATION   3.5 max. watts 
BULB TEMPERATURE   80 max. 0C 

Typical Operation at 70 kc in Half-Wave Circuit 
with Capacitor- Input to Filter: 

AC Plate-Supply Voltage ( RMS)   21200 volts 
Filder-Input Capacitor  350 µ0 
Effective Plate-Supply Impedance . . .   120000 ohms 
DC Output Current   2 ma 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current ( 1 ma)   28000 volts 
At full- load current (2 ma)   26700 volts 

Voltage Regulation (Approx.): 
Half-load to full-load current . . . . 1300 volts 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
RA010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



5825 

HALF-WAVE VACUUM RECTIFIER 

CHARACTERISTICS RANGE VALUES FOR EOUIPMENT DESIGN 

Note Nin. hex. 

Filament Current   1 1.15 1.35 amp 
Plate—Filament Capacitance 2.14 2.26 µµf 

Mete: With 1.6 volts dc on filament. 

OPERATING NOTES 

When the filament is supplied from an rf power source 

which is at a high dc potential above ground, adjust-

ment of the filament voltage by direct measurement is 

usually impractical. However, a simple method utiliz-

ing visual comparison of filament temperatures can be 

used for adjustment of filament power. The color temp-

erature of the filament operating from an rf power 

source may be checked visually by observing in adark-

ened room the reflection of the incandescent filament 

upon the surface of the internal shield. A visual com-

parison of this color temperature with that obtained 

when the filament of another 5825 is operated from a 

dc or low-frequency ac supply of 1.6 volts, provides 

a convenient means for adjusting the amount of rf ex-

citation to produce 1.6 volts frms1 at the filament 

terminals. 

The filament must never under any condition of opera-

tion be allowed to reach a temperature higher than 

that caused by operating the filament on dc or low-

frequency ac at a voltage of 1.68 volts. Operation at 

higher temperatures will cause impaired performance 

of the tube. During circuit adjustment, however, it 

is permissible to allow the filament voltage to rise 

to 2 volts for the brief interval required to make 

the adjustment. 

Soft x-rays are produced when the 5825 is operated at 
a plate voltage aboveapproximately 20000 volts. These 

rays can constitute a health hazard unless the tube 

is adequately shielded. Relatively simple shielding 

should prove adequate, but the need for this precau-

tion should be considered in equipment design. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF MAERICA, HARRISON, NEW JERSEY 



5825 

HALF-WAVE VACUUM RECTIFIER 

MEDIUM- SHELL 
SMALL 

4-PIN BASE 

92CS- 7176 

SEPT. 15, 1949 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5825 

HALF-WAVE VACUUM RECTIFIER 
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AVERAGE PLATE CHARACTERISTIC 

TYPE 
Ef=1.6 

5825 
VOLTS DC 

e' '...-

, 

' ,,„' 

-- 

,.....-' 

...---- 
....... .."'S  

400 800 1200 1600 2000 2400 2800 
DC PLATE VOLTS 

92CM-71777 

SEPT. 15, 1949 TUBE DEPARTMENT 
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5894 
TWIN BEAM POWER TUBE 

Useful at Frequencies up to 500 Mc 

Unless Otierwise Specified, Values are on a Per- Tube Basis 

GENERAL DATA 

Electrical: 

Heater for Unipotential Cathode: 
Heater arrangement Series 
Voltage   12.6 t 10% 
Current   0.9 

Mu-Factor, Grid No.2 to 
(Grid No.1 ( Each Unit; 
for dc plate volts = 600 
dc grid-No.2 volts = 250, 
and dc glate ma . 40   

Direct Interelectrode Capacitances 
Grid Ne.1 to plate  
Grid No.1 to cathode & grid No.3 

44, internal shield, grid No.2, 
and heater  

Plate to cathode & grid No.3 
& internal shield, grid No.2, 
and heater  

Mechanical: 

Mounting Position: 
Verti cal 

Parallel 
6.5 10% ac or dc volts 

1.8   amp 

8.2 
(Each Unit):° 

0.8 max. mef 

11 Pea 

3.4 

Base up or down 
Horizontal   Plate terminals in horizontal plane 

Maximum Overall Length   4-5/16" 

Seated 'Length  
Maximum Diameter   
Bulb   
Bulb Terminals frig° 
Weight ( Approx.)   
Base   

3-11/16" t 3/16" 
1-15/16" 

T-14 
See Dsmenstonal Outline 

2.5 oz 
Small-Wafer Septar 7-Pin (JETEC No.E7 -21) 

BOTTOM VIEW 
i" 

Pin 1 - Heater 
Pin 2 - Grid No.1 of 

Unit No.2 
Pin 3 - Grid No.2 
Pin 4 - Cathode, 

Grid No.3, 
Internal 
Shield 

Pin 5- Heater 
Mid-Tap 

Pin 6- Grid No.1 of 
Unit No.1 

Pin 7- Heater 
Pul - 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' 

Plate-Seal Temperature   200 max. 

° witnout external shield. 

OC. 

MAR. 1, 1955 TENTATIVE DATA 1 
TUBE DIVISION 
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5894 

TWIN BEAM POWER TUBE 

Base-Seal Temperature  180 max. °C 
Cooling: Free circulationofair around the tube is required. In addi-

tion, some forced- air cooling will generally be required to 
prevent exceeding the specified maximum bulb temperature. 

AF POWER AMPLIFIER & MODULATOR - Class B 

Maximum CGS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   600 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  250 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE. -175 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*  200 max. ma 
MAX.-SIGNAL PLATE INPUT*   120 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT'   7 max. watts 
PLATE DISSIPATION *   40 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  100 max. volts 

Heater positive with 
respect to cathode  100 max. volts 

Typical CCS6 Operation: 
DC Plate Voltage   450 600 volts 
DC Grid-No.2 Voltage•  250 250 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source   -23 -25 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage  53 53 volts 

DC Plate Current: 
Zero-signal value  67 35 ma 
Max.-signal value  200 168 ma 

DC Grid-No.2 Current: 
Zero-signal value  8 4 ma 
Max.- signal value  26 27 ma 

DC Grid-No.1 Current: 
Max.-signal value  2.3 1.6 Ma 

Effective Load Resistance 
(Plate to plate)   4400 8000 ohms 

Max.-Signal Driving 
Power ( Approx.),   0.2 0.2 watt 

Max.-Signal Power 
Output ( Approx.),  60 70 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance:• 
With fixed bias  50000 max. ohms 
With cathode bias  Not recommended 

* Averaged over any audio- frequency cycle of sine-wave form. 
• Preferably obtained from a separate source or from tne plate-voltage 

supply with a voltage divider. 

0, t: See next page. 
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;PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER - CI ass C Te I ephony 
Cor-se, conditions per tube with a max. modulation factor of 1.0 

Maximum GCS* Ratings, Absolute Values: 

For max. plate voltage and max. plate input above 250 Mc, 
see Rating Chart I 

5894 

TWIN BEAM POWER TUBE 

• 

a 
DC PLATE VOLTAGE 450 max. volts 
DC GRIO-No.2 ( SCREEN) VOLTAGE  250 max. volts 
DC GRID-No.1 ( CONTROL-GRID) \,OlTAGE  -175 max. volts 
DC PLATE CURRENT   160 max. ma 
DC GRID-No.1 CURRENT '0 max. ma 
PLATE INPUT  72 max. watts 
GRID-No.2 INPUT 4  5 max. watts 
PLATE DISSIPATION  27 max. watts 

PEAK HEATER-CATHODE VOLTAGE 
Heater nenative with respect to cati ode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Typical CGS* Operation: 
up to 25o Mc At 470 Mc 

DC Plate Voltage   450 380 volts 
D: Grid-No.2 Voltage 

(Approx.) ,"   ::50 250 volts 
From an adjustable series 

resistor having a max. 

value of   20000 30000 ohms 
DC Grid-No.1 Voltaae*   -100 -60 volts 

From a grid-No.1 
resistor of  20000 15000 ohms 

Peak RF Grid-No.1 -to-
Grid -No.1 Voltage  120 - volts 

DC Plate Current   150 160 ma 
DC Grid-No.2 

Current ( Aporox  )   16 8 ma 
DC Grid-No.1 

Current ( Aoprox  )   5 4 ma 

'Driver stage should be capable of suppl,ing the specified driving power 
at low distortion to the Ito.! Grids of the class 8 Stage. To minimize 
distortion. the effective resistance pe , grid-No.I circuit of the class 
a 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 500D) ohms. 

é Obtained preferable from a separate . ourse modulated along with the 
plate supply, or from the maculated pate supply through a series re-
sistor. It is recommended that this resistor be adj.ustable to permit 
obtaining the desired operating plate current after initial tuning ad-
justments are completed. 

a Obtained from a grid-No.1 resistor of value shown or tv partial self-
bias method. A combination of grid-Na.1 resistor and fixed supply ha 
the advantage not only of protecting the tune from damage through loss 
of e«itation but also of MilliMiZing distortion ny bias-supply compen-
sation. 

9 : See neat page. 
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5894 

TWIN BEAM POWER TUBE 

Uk to 250 Mc At 470 NC 
Driver Power 

Output ( Approx.)   0.6 13 watts 
Useful Power 

Output (Approx.) **   50 35 watts 

Maximum Circuit Val#es: 

Grid-No.1-Circuit Resistanc4  50000 max. ohms 

PUSH-PULL RF POWER AMPLIFIER & OSCILLATOR- ClassC Telegraphy° 
and 

PUSH-PULL RF POWER AMPLIFIER- Class C FM Telephony 

Maximum CGS* Ratings, Absolute Values: 

For max. plate voltage and max. plate input above 250 Mc, 
see Rating Chart II 

DC PLATE VOLTAGE   600 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  250 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE  -175 max. volts 
DC PLATE CURRENT   220 max. ma 
DC GRID-No.1 CURRENT   10 max. ma 
PLATE INPUT  120 max. watts 
GRID-No.2 INPUT  7 max. watts 
PLATE DISSIPATION  40 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. . 100 max. volts 
Heater positive with respect to cathode. . 100 max. volts 

Typical COS . Operation: 
Uk to 250 Mc At 470 Mc 

DC Plate Voltaae   600 400 500 volts 
DC Grid-No.2 

Voltage ( Approx.) * . . 250 250 250 volts 
From an adjustable 

sertes resistor having 
a max. value of  33000 22000 47000 ohms 

DC Grid-No.1 Voltaae. -80 -38 -60 volts 
From a grid-No.1 

resistor of  39000 24000 30000 ohms 
From cathode 

resistor of  360 180 300 ohms 
Peak RF Grid-No.1-to-
Grid-No.1 Voltage  200 volts 

DC Plate Current   700 220 700 ma 

O 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. 

see next page. 
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5894 

TWIN BEAM POWER TUBE 

DC Gr!d-No.2 
Current ( Approx  )  

DC Grid-No.1 
Current (Approx  )  

Driver Power 
Output ( Approx.) . . . . 

Useful Power 
Output ( Approx.)" . . . 

Maximum Circuit Values: 

Grid -No.1 -Circuit ResistanceX 

U p to 250 Mc At 470 Mc 

16 12 8 ma 

2 3 4 ma 

4 5 13 watts 

85 43 55 watts 

50000 max. ohms 

FREQUENCY TRIPLER- Class C 

Maximum CGS . Ratings, Absolute Values: 

For max. plate voltage and max. plate input above 250 
see Rating Chart III 

DC PLATE VOLTAGE   600 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  250 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE  -175 max. volts 
DC PLATE CURRENT   160 max. ma 
DC GRID-No.1 CURRENT   10 max. ma 
PLATE INPUT  80 max. watts 
GRID-No.2 INPUT  7 max. watts 
PLATE DISSIPATION  40 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   100 max. volts 
Heater positive with 

respect to cathode  100 max. volts 

Typical CCS . Operation as Tripler: 

up to ojo Mc TO 225 Mc TO 4152 tiC 

DC Plate Voltaoe . 400 500 400 400 400 volts 
DC Grid-No.2Volt-
aoe ( Approx.) e . 250 250 250 220 220 volts 
From an adjust-

able series 
resistor 
having max. 
value of . . . 1600C 39000 20000 56000 56000 ohms 

e Continuous Commercial Service. 

* 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 5898 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 
initial tuning adjustments are compl.ted. 

see next page. 
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5894 

TWIN BEAM POWER TUBE 

UP to 150 Mc To 225 Mc To 462 Mc 

DCGrid-No.1Voltage. -150 -150 -150 -150 -175 volts 
From a grid-No.1 

resistor of. . . 30000 24000 50000 36000 36000 ohms 
Peak RFGrid-No.1-to-
Grid-No.1 Voltage. 360 360 360 - - volts 

DC Plate Current . . 146 120 130 130 140 ma 
DC Grid-No.2 Current 

(Approx  )  16 10 20 5 5 ma 
DC Grid-No.1 Current 

(Approx  )  5 6 3 4 5 ma 
Driver Power Output 

(Approx  )  0.9 1 0.5 4 8 watts 
Useful Power Output 

(Approx.) ... . . . 18 20 12 13 16 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  50000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note en. Max. 

Heater Current: 
Series connection   
Parallel connection   

Mu-Factor, Grid No.2 to 
Grid No.1 ( Each Unit)   

Direct Interelectrode 
Capacitances ( Each Unit): 

Grid No.1 to plate  
Grid No.1 to cathode & 

grid No.3 & internal 
shield, grid No.2, 
and heater  

Plate to cathode & grid 
No.3 & internal shield, 
grid No.2, and heater   

1 0.8 1 amp 
2 1.6 2 amp 

2,3 7 9.3 

4 0.08 iapf 

4 9.4 11.6 iuLf 

4 2.6 3.7 pia 

Note 1: With 12.6 volts ac on heater. 

Note 2: With 6.3 volts ac on heater. 

Note 3: tIpliscicanpdladt: pultegeróf nt0OfvW,% .dc grid-No.2 voltage of 250 

Note 6: Without external shield. 

ee This value of useful power output is measured at load of output cir-
cuit. 

1=agedsigUldliireX::egothl iZécl IneClnáluecoraete,M1r.cY ttÁrs 
value is insufficient toprovide adequate bias, the additional required 
bias must be supplied by a cathode resistor or fixed supply. 

a obtained from a fixed supply, by grid-No.1 resistor, by cathode re-
sistor, or by combination methods. 
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5894 

TWIN BEAM POWER TUBE 

V 

OPERATING CONSIDERATIONS 

Shielding of the 5894 in rf service is required for stable 

operation. A convenient method of shielding is to mount 

the socket approximately 7/8" beneath a hole in the chassis 

plate so that when the 5694 is inserted in the socket, the 

internal shield ( see Dimensional Outline I 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.1 ci rcuits from the plate 

c i rcu its. 

.080"± .003" DIA. 

j± 1/8" 

I 13/i6" MAX. 

SMALL- WAFER SEPTAR 7- PIN BASE 
JETEC N2E7-21 

1,2" ± 746"± rib" I_ 

.000" MIN. (NOTE 3) 

.125"±.003" DIA. 

NOTE I 

520 

MAX. 

I-«- SEE NOTE 2 

”+.088" 
.600 _.125. 

INTERNAL •-• SHIELD 
±1/8 

,8" APPROX. 
18"MIN. 

51* 
Is " 46 

-71 M 
s AX. .2 1  

..002" 
-.006" DIA. 6- PINS 

BOTTOM VIEW 92CM-8472 

MAR.. 1, 1955 
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5894 

TWIN BEAM POWER TUBE 

THE REFERENCE AXIS YY' IS DEFINED ASTHEAX1S 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 3/8" 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" f 0.0005" CIRCLE 
AT SPECIFIED ANGLES WITH TOLERANCE OF ± 5, FOR EACH ANGLE. 

GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" i 0.010" CON-

CENTRIC WITH PIN CIRCLE WHOSE CENTER IS ON THE AXIS YY'. 

NOTE 2: THE PLATE LEADS WILL ENTER AFLAT-PLATE PLATE- LEAD 
GAUGE HAVING THICKNESS OF 3/8" AND HAVING TWO HOLES 

0.1400" t 0.0005" WHOSE CENTERS ARE LOCATED AT A DISTANCE 

OF 0.275" ± 0.001" FROM THE AXIS YY' AND WHOSE AXES ARE 

PARALLEL TO YY'. THE PLANE THROUGH THESE AXES WILL BE 
90° ± 5, FROM THE PLANE THROUGH YY , AND PIN No.4. 

NOTE 3: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE WHICH 

PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

MAR. 1, 1955 
TUBE DIVISION 
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POWER TRIODE 
FORCED-AIR COOLED, GROUNDED-GRID TYPE 

For milf Plate-pulsed oscillator and amplifier service 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  3.4 amp 
Minimum Heating Time .   1   minute 

Amplification Factor . . . 27 
Direct Intérelectrode Capac .tances: 
Grid to Plate  6 
Grid to Cathode  11   gmf 
Plate to Cathode°. . . . 0.32 max.   mgf 

0 With external shield connected to grid. 

Mechanical: 

Terminal Connections: 

H — Heater Pin G— Grid Cylin— 
Terminal drical Terminal 

K&H — Cathode and P— Plate Con— 
Heater Cylindrical t tact Surface on 
Terminal K V Plate Ring 

Mounting Position 
Overall. Length   
Maximum Diameter 
Radiator   Integral Part of Tube 
Mounting   Special 
Air Flow: 

The specified air flow for various platn dissipations, as indicated 
in the tabulation below, shoJld be delivered by a blower onto the 
respective terminals and seals, and through the radiator before 
and during the application of any voltages. Heater power, plate 
power, and air may be removed simultaneously. 

Plate Dissipation 150 200 250 watts 
Min. Air Flow 5.7 10 16 cfm 
Static Pressure 0.16 0.4 0.85 in. of water 

The above flow and pressure values are for condition with radiator 
temperature held constant at 1350C ris. above ambient temperature. 
The air flow must be adequate to limit the temperature of the 
radiator, grid terminal, cathode terminal, and seals to their 
respective maximum values. 

Radiator Temperature ( Measured on core 
at end adjacent to plate ring)   180 max. °C 

Grid—Terminal Temperature  150 max. °C 
Cathode—Terminal Temperature   150 max. °C 
Seal Temperature ( Plate, grid, 

and cathode)  150 max. oc 

Vertical, with radiator up or down 
3-5/16" ± 3/32" 
1  750" ± 0.010" 

(continued on next page) 

MARCH 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1 
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POWER TRIODE 

PLATE-PULSED OSCILLATOR & AMPLIFIER--Class C 

Maximum Ratings, Absolute Values: 

For a maximum pulse duration' of 5 microseconds 

PEAK POSITIVE-PULSE 
PLATE-SUPPLY VOLTAGE   7500 max. volts 

PEAK NEGATIVE-PULSE 
GRID-BIAS VOLTAGE  600 max. volts 

PEAK PLATE CURRENT FROM 
PULSE SUPPLY   4.5 max. amp 

PEAK RECTIFIED GRID CURRENT  1.0 max. amp 
DC PLATE CURRENT 0  045 max. amp 
DC GRID CURRENT 0  010 max. amp 
PLATE DISSIPATION  250 max. watts 

Typical Operation with Rectangular Wave Shape 
in Oscillator Circuit at 1250 Mc: 

With duty factor"of0.01 

Peak Positive-Pulse 
Plate-Supply Voltage . 5500 7500 volts 

Peak Negative-Pulse 
Grid-Bias Voltage  375 500 volts 

Cathode ResistorA  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 asp 

Useful Power Output at 
Peak of Pulse" ( Approx.) 8000 14000 watts 

Pulse oration isdefined as the time interval between the two points 
on thepulSe at which the instantaneous value is 705 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. The magnitude of any spike on the plate voltage pulse should 
not exceed a value of 8500 volts with respect to cathode and its 
duration should not exceed 0.5 microsecond measured at the peak—pulse— 
value level. 

* Duty factor is theproduct of pulse duration and repetition rate, for 
variable pulse durations and pulse repetition rates, the duty factor 
is defined asthe ratio of time .on. to total elapsed time in any 500— 
microsecond interval. 

• It is recommended that the entire bias be obtained from a cathode 
resistor. In certain applications, partial grid— resistor bias may 
be used. 

The power output at peak of pulse is obtained from the average power 
output using the duty factor of the peak power output pulse. This 
procedure 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. 

MARCH 1, 1951 TENTATIVE DATA 1 
TUBE DEPARTMENT 
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POWER TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Min. 

Heater Current   1 3.05 3.75 amp 
Amplification Factor . . .   1,2 20 34 
Grid-Plate Capacitance . .   - 5.5 6.5 Mgf 

Grid-Cathode Capacitance .   - 9.6 12.4 µ4f 
Plate-Cathode Capacitance.   3 - 0.32 me 
Plate Voltage  1,4 550 810 volts 
Plate Voltage  1,5 750 1150 volts 
Grid Voltage   1,6 - -125 volts 
Peak Cathode Current . 1,7 12 - amp 
Useful Power Output 

at Peak of Pulse . 1,8 12 - kw 

Note 1: with 8.3 volts on heater. 

Note 2: With de grid voltage of -15 volts, and lc plate voltage adjusted 
to give dc plate current of 250 m.11iamperes. 

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 250 milliamperes. 

mote 5: With de grid voltage of -20 volts, enddc plate voltage adjusted 
to give dc plate current of 250 milliamperes. 

Note 6: With dc plate voltage of 1250 volts, and dc grid voltage adjusted 
to give dc plate current of 1.0 milliampere. 

Note 7z Represents the maximum value of cathode current ( plate current 
and grid current) for the tube under any condition of operation. 

Note 8: With peak positive-pulse plate-supply voltage of 7500 volts, 
cathode-bias resistor of 100 ± 10504MS, peak plate current from 
pulse supply of 4.5 amperes, peak rectified grid current of 0.5 
ampere, duty factor of 0.01, and frequency of 1250 Mc. 

Data on operating frecuenciesforthe 5946 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

Outline Drawing and Mountimg Arrangement 
for the 5946 are the same as for Type 5588 

OPERATING NOTES 

Rated heater voltage Should be applied for at least one 

minute to allow the cathode to reach normal operating 

temperature before voltages are applied to the other 

electrodes. ln circuits where the plate is grounded and 

the negative pulse is applied to the cathode, the heater 

suppiy must be insulated to withstand the peak positive-

pulse plate-Supply voltage, and it should also present a 

minimum amount of capacitance loading to the pulse-

supply source. 

MARCH 1. 1951 TUBE DEPARTMENT TENTATIVE DATA 2 
RADIO CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 
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Beam Power Tube 

HIGH POWER SENSITIVITY 
90 WATTS CW INPUT ( ICAS) UP TO 60 Mc 
60 WATTS CW INPUT ( ICAS) AT 175 Mc 

GENERAL DATA 

Electrical: 

geate-, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Current at heater volts . 6.3 • • • 1.25 amp 

Transconductance, for plate volts . 
200. grid-No.2 volts = 200, and 
plate ma. = 100   7000 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: 4 ... 
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 a grid No.3 
d internal shield, grid No.2, 
base sleeve, and heater   8.5 pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-13/16" 
Seated Length   3-1/8" t 1/8" 
Maximum Diameter  1-23/32" 
Weight ( Approx  1 2  3 oz 
Bulb  T12 
Cap   Small (JEDEC No.C1-1) 
Baser; ( Alternates): 

Large-Wafer Octal with Sleeve: 
8-Pin (JEDEC Group 1, No.86-66) 

Large-Wafer with External Barriers and Sleeve: 
8-Pin (JEDEC Group 1, No.88-98) 

Basing Designation for BOTTOM VIEW  7CK 

Pin 1- Cathode. 
Grid No.3, 
Internal 
Shield 

Pin 2- Heater 
Pin 3- Grid No.2 
Pin 4- Same as 

Pin 1 

Pin 5- Grid No.1 
Pi, 6- Same as 

Pin 1 
Pin 7- Heater 
Pin 8- Base Sleeve 
Cap- Plate 

Indi cates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AF POWER AMPLIFIER & MODULATOR-- Class AB Ib 

Maximum Ratings, Absolute—Maxtmum Values: 

I.CASd CCSc 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE. . . . .   25C 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. oc 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  400 500 600 volts 
DC Grid-No.2 Voltage f   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  600 750 volts 
DC Grid-No.2 Voltagef   200 195 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source  -50 -50 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltageg 100 100 volts 
Zero-Signal DC Plate Current  28 23 ma 
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 Load Resistance 

(Plate to plate)  6000 8000 ohms 
Max.-Signal Driving Power (Approx.) . . 0 0 watts 
Max.-Signal Power Output ( Approx  )   95 120 watts 

• 

• 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
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Maximum Circuit Values ( CCS or ICAS): 

• Grid-No.1-Circuit Resistance under any condition:h 
With fixed bias   0.1 max. megohm 
With cathode bias  Not recommended 

AF POWER AMPLIFIER & MODULATOR-- Class 

Triode Connection—Grid NO.2 Connected to Plate 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

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 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 

paint on bulb surface). . . . 220 max. 220 max. oc 

Typical Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  250 400 400 volts 
DC Grid-No.1 Voltage  -50 -100 -100 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Valtageg  100 200 200 volts 

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 8000 8000 ohms 
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:h 
With fixed bias   0.1 max. megohm 
With cathode bias   0.5 max. megohm 

AF POWER AMPLIFIER & MODULATOR— Class AB, ] 

Maximum Ratings, Absolute— Maximum Values: 

CCS ¡CAS 

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 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT°.   3 max. 3 max. watts 
PLATE DISSIPATION°  20 max. 25 max. watts 

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

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  
BULB TEMPERATURE ( At hottest 

point on bulb surface). . . . 

135 max. 135 max. volts 

135 max. 135 max. volts 

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 f   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.) k  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 Voltage f   190 165 volts 
OC 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 CAS): 

• Grid-No.1-Circuit Resistance: e 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

• 

_..indicates a change. 

• 

• 

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

Carrier conditions per tubefor use with a maximum 
modulation factorofiandat frequencies up to 60 Mc 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

For maximum Plate voltage and maximum plate 
input above to Mc, see Rating Chart 

DC PLATE VOLTAGE  480 max. 600 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  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. oc 

Typical Operation: 

DC Plate Voltage  400 475 600 volts 
DC Grid-No.2 Voltage:" 
From a grid-No.2 series 

resistor of: 
33000 ohms  150 - - volts 
51000 ohms  - 135 - volts 
56000 ohms  - - 150 volts 

DC Grid-No.1 Voltage:P 
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 94 112 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 ICAS): 

Grid-No.1-Circuit Resistance P   30000 max. ohms 

RCA) RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RF POWER AMPLIFIER & OSCILLATOR-- Class C Telegraphyr 
and 

RF POWER AMPLIFIER-- Class C FM Telephony 

CCS ¡CAS 

Maximum Ratings, Absolute—Maximum Values: 

At frequencies up to 6o Mc. Formaximum Plate voltage 
and maximum plate input above 60 Nc, see RatingChart 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  140 max. 150 max. ma 
DC GRID-No.1 CURRENT  3.5 max. 4 max. ma 
PLATE INPUT   67.5 max. 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 

BULB TEMPERATURE ( At hottest 
point on bulb surface). . . 220 max. 220 max. °C 

Typical Operation: 

As amplifier up to 6o Mc 

DC Plate Voltage  500 600 600 750 volts 
DC Grid-No.2 Voltage: 8 

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 Grid-No.1 Voltage: t 
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 
Driving Power ( Approx.) . . .   0.2 0.2 0.3 0.2 watt 
Power Output ( Approx  )   48 52 66 70 watts 

Typical Operation: 

As amplifier up to 175 Mc 

DC Plate Voltage  320 400 volts II> 

• 

• 

• 
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DC Grid-No.2 Voltage: 3 
From grid-No.2 series 

resistor of: 
13000 ohms  180 - volts 
20000 ohms  190 volts 

DC Grid-No.1 Voltage:t 
From a grid-No.1 resistor of: 

27000 ohms  -51 - volts 
24000 ohms  -54 volts 

From cathode resistor of 
330 ohms  -51 -54 volts 

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 3   30000 max. ohms 

8 Without external shield. 

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

e Continuous Commercial Service. 

d Intermittent Commercial and Amateur Service. 

O Averaged over any audio-frecpency cycle of sine-wave form. 

f obtained preferably from a separate source or from the plate-voltage 
supply with a voltage divider. 

g The driver stage should be capable of supplying the No.1 grids of the 
class AB I stage with the specified driving voltage at low distortion. 

h The type of input coupling network used should no; Introduce too much 
resistance in the grid-No.lcIrcult. Transformer or impedance coupling 
devices are recommended. 

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

Driver stage should be capableof supplying the specified driving power 
at low distortion to the No.1 grids of the AB2 stade. 

w To minimize distortion, the effective resistance per grid-No.1 circuit 
of the A132 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 30000 ohms when the 
6146 isoperated at maximum ratings. For operation at less than maximum 
ratings, thedc grid-No.1-circultresistancemaybeashighas100000chms. 

e Obtained preferably from a separate source modulated with the plate 
supply, or from the modulated plate supply through a series resistor. 

P Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

NPen grid No.1 is driven positive and the 6146 is operated at maximum 
ratings, the total dc grid-No, 1- circuit resistance should not exceed 
tre specified value of 3000C 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-circult 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. 

e Obtained preferably from separate source, or from the plate- supply 
voltage with a voltage divider, or through a series resistor. A serles 
grid-No.2 resistor should be used only when the 6146 is used in a clr-
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6146 

cult which is not keyed. Grid-No.2 voltage must not exceed 400 volts 
under key-up conditions. 

Obtained from fixed supply. by grid-No.1 resistor, by cathode resistor. 11111, 
or by combination methods. 

-..- CHARACTERISTICS RANGE VALUES 

Note Mtn. Max. 

Heater Current  1 1.175 1.325 amp 
Direct lnterelectrode Capacitances: 
Grid No.1 to plate  2 0.24 pf • Grid-No.1 to cathode & grid No.3 

& internal shield, base sleeve, 
grid No.2, and heater   2 12.0 15.0 pf 

Plate to cathode & grid No.3 
& internal shield, base sleeve, 
grid No.2, and heater   2 7.3 9.5 pf 

Plate Current   3 46 94 ma e 
Grid-No.2 Current   3 - 5.5 isa 
Dynamic Grid-No.2 Current   4 3 21 ma 
Useful Power Output   4 47 - watts 

Note 1: With 6.3 volts ac on heater. 

Note 2: Without external shield. 

Note 3: With rated ac heater voltage, dc plate volts= 300. dc grid-No.2 
volts . 200. and dc grid-No.1 volts - 33. 

Note 4: In a sIngle-tube. self-excited oscillator circuit, and with rated 
ac heater voltage. dc plate volts= 600. dc grid-No.2 volts= 180. 
grid-No.1 resistor ( ohms) • 30000 4108, dc plate ma. = 100 to 112. 
dc grid-No.1 me. = 2 to 2.5. and frequency ( Mc) = 15. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 

OF MAXIMUM- RATED PLATE VOLTAGE i PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C Class C 

Plate-Modulated Unmodulated 

Vo/tae Input Voltage Input 

60 100 100 100 100 

80 84 92 84 92 

125 65 78 65 78 

150 58 72 58 72 

160 56 70 56 70 

175 53 67 53 67 

-.Indicates a change. 

• 

• 

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

Daring standby Periods in intermittent operation, it is 

recommended that the heater voltage be maintained at normal 

operating value when the period is less than 15 minutes, and 

that It be reduced to 80 percentof normal when the period is 

between 15 minutes and 2 hours. For longer periods, the heater 

voltage should be turned off. 

The maximum- rated Plate and grid-No.2 voltages of this 

tube are extremely dangerous. Great care should be taken 

during the adjustment ofcircults. Thetube 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 cannot possibly come in contact with any high-

potential point lathe electrical system. The interlockdevices 

should functionto breakthe primary circuit of thehigh-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. 

I 117 MAX. -1 
DIA. 

CAP 
JEDEC NS CI- I 

TI2 BULB 

BASE 
JEDEC GROUPI 

N2 88-86 
OR 

N9 B8-98 

-?-"1 MAX. 
32 

DIA. 

92CS -7700Ra 
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6146 

TYPICAL PLATE CHARACTERISTICS 

E .f.= 6.3 VOLTS 
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TYPICAL CHARACTERISTICS 
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614 6 

VHF BEAM POWER TUBE 

GENERAL DATA 

Eletrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% ac or dc volts 
Current 1  25   amp 

Transconductance, for plate 
volts = 200, grid-No.2 volts 
* 200, and plate ma. = 100 . 7000   gnhos 

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.   ge 
Input  13.5   ggf 
Output   8.5   mgf 

Mechanical: 

Mounting Position 
Overall Length   
Seated Length 
Maximum Diameter   1-23/32" 
Bulb   T-12 
Cap  Small (JETEC No.C1-1) 

jLarge-Micanol-Wafer Octal 8-Pin 
1 with Sleeve (JETEC No.138-86) 

BOTTOM VIEW 

  Any 
3-11/16" ± 1/8" 
3-1/8" ± 1/8" 

Base 

Pin 1- Cathode, 
Grid No.3, 
Internal 
Shield 

Pin 2- Heater 
Pin 3-Grid No.2 

Pin 4- Same as Pin 1 
Pin 5- Grid No.1 
Pin 6- Same as Pin 1 
Pin 7- Heater 
Pin 8- Base Sleeve 
Cap- Plate 

Bulb Temperature (At hottest point)  220 max. 

AF POWER AMPLIFIER & MODULATOR--Class ABli 
Triode Connection—Grid ti0.2 Connected to Plate 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   
MAX.-SIGNAL DC 

PLATE CURRENT** . . . . 
MAX.-SIGNAL PLATE INPUT** .   
fLATE DISSIPATION**   

cce ICAS" 

cc 

400 max. 400 max. volts 

90 max. 
35 max. 
20 max. 

90 max. ma 
35 max. watts 
25 max. watts 

* With no external shielding and base sleeve connected to ground. 

: See next page. 
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VHF BEAM POWER TUBE 

ccs• Ice** 
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 a tubes 

DC Plate Voltage   250 400 
DC Grid-No.! Voltage . -50 -100 
Peak AF Grid-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 

Max.-Signal Driving 
Power ( Approx  )   0 

Max.-Signal Power 
Output ( Approx.)   10 22 

400 volts 
-100 volts 

200 volts 

40 ma 

100 ma 

8000 ohms 

0 watts 

22 watts 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-No.1-Circuit Resistance:°' 
With fixed bias  0.1 max. megohm 
With cathode bias  0.5 max. megohm 

AF POWER AMPLIFIER & MODULATOR—Class AB It 

Maximum Ratings, Absolute Values: 

CCS° ICAS" 

DC PLATE VOLTAGE   600 MaX. 750 max. volts 
DC GRID-No.2 ( SCREEN) 
VOLTAGE  250 max. 250 max. volts 

MAX.-SIGNAL DC 
PLATE CURRENT**. . . . . 125 max. 135 max. ma 

MAX.-SIGNAL PLATE INPUT**. GO max. 85 max. watts 
MAX.-SIGNAL GRID-

No.2 INPUT**   3 max. 3 max. watts 
PLATE DISSIPATION**  20 max. 25 max. watts 

t Subscript 1 indicates that grid—No.1 current does not flow during any 
part of the input cycle. 

O Ms1r1;ejstlUesre"Ieeb:se°2 gieYgrteLeearisgóidlgie!' 

.....**.°°: See next page. Indicates a change 
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VHF BEAM POWER TUBE 

ccs° IcAs** 
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 COS Operation: 

Values are for 2 tubes 

DC Plate Voltage   
DC Grid-No.2 Voltage*   
DC Grid-No.1(Control-Grid)Voltage: 

With 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   
Max.-Signal DC Grid-No.2 Current   
Effective Load Resistance 

(Plate to plate)   
Max.-Signal Driving 

Power (*PProx ) 
Wx.-Signal Power Output 'iApprox.) 

400 500 600 volts 
190 185 180 volts 

-40 -40 -45 volts 

80 80 90 volts 
63 57 26 ma 
228 215 200 ma 
2.5 2 1 ma 
25 25 23 ma 

4000 5500 7000 ohms 

0 0 0 watts 
55 70 82 watts 

Typical ICAS Operation: 

Values are for 2 tubes 

OC Plate Voltage   600 750 volts 
DC Grid-No.2 Voltagei . . ..... 200 195 volts 
DC Grid-No.1 (Control-Grid) Voltage: 
From fixed-bias source   —50 —50 volts 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage  100 100 volts 

Zero-Signal DC Plate Current   28 23 ma 
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 Load 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 Conditions): 

Grid-No. 1-Circuit Resistance:°° 
With fixed bias  0.1 max. megohm 
With cathode bias  Not recommended 

e, et aa.°°, a : See next page. 4— Indicates a change 
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VHF BEAM POWER TUBE 

AF POWER AMPLIFIER & MODULATOR-- Class AB2e 

Maximum Ratings, Absolute 

DC PLATE VOLTAGE 
DC GRID-No.2 ( SCREEN) 

VOLTAGE. . 
MAX.-SIGNAL DC 

PLATE CURRENT**. . 
MAX.-SIGNAL PLATE INPUT**. 
MAX.-SIGNAL GRID-No.2 

INPUT**. 
PLATE DISSIPATION**  
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: 

Values are for 2 tubes 

DC Plate Voltage   400 500 600 volts 
DC Grid-No.2 VoltageA   175 175 165 volts 
DC Grid-No.1 (Control-Grid) 

Voltage: 
From fixed-bias source   41 44 44 volts 

Peak AFGrid-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 me 
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 

Values: 

CC.S. 

600 max. 

250 max. 

▪ 125 max. 
• 62.5 max. 

3 max. 
20 max. 

IcAs" 
750 max. volts 

250 max. volts 

135 max. ma 
90 max. watts 

3 max. watts 
25 max. watts 

• 

00 
Averaged over any audio— frequency cycle of sine—wave form. 

The type of input—coupling network used should not introduce too much 
resistance in the grid—No.1 circuit. Transformer or impedance cou— 
pling devices are recommended. When grid N0.1 is operated in the 
negative region with fixed biap, the dc grid—No.1—circuit resistance 
should not exceed the specified value of 0.1 megohm. For higher 
values of dc grid—No.1—circuit resistance, cathode bias is required. 
Under no circumstances should the total dc grid—No,1—circuit resis— 
tance exceed the specified value of 0.5 megohm. 

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

e ,..,• ,#: See next page. —w Indicates a change 
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6146 

VHF BEAM POWER TUBE 

Typical ICAS Operation: 

Values are for 2 tubes 

DC Plate Voltage   600 750 volts 
DC Grid-No.2 Voltage'   190 165 volts 
DC Grid-No.1 ( Control-Grid) 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.)/ . 0.03 0.04 watt 
Max.-Signal Power Output ( Approx.) . 113 131 watts 

Maximum Circuit Values ( CCS or ICAS Conditions): 

Grid-No.1-Circuit Resistance:/ 
With fixed bias  30000 max. ohms 
With cathode bias  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 

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

ccs° Wm" 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   480 max. 600 max. volts 
DC GRID-No.2 ( SCREEN) 

VOLTAGE  250 max. 250 max. volts 
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. 4.0 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 

• Preferably obtained from a separate source or from the plate-voltage supply 
with a voltage divider. 

• Driver stage should be capable of supplying the specified driving power 
at low distortion to the No.I grids of the AB2 stage. To minimize dis-
tortion, the effective resistance per grid-No.1 circuit of the AB2 stage 
should beheld 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 30000 ohms when tie 6146 is operated at 
naximum ratings. For operation at less than maximum ratings, the dc grid-
No. 1-circuit resistance may be as high as 100000 ohms. 

e,64 : See next page. 6-- Indicates a change 

JAN. 4, 1954 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 3 



6146 

VHF BEAM POWER TUBE 

ccs° ICASee 

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: 

DC Plate Voltage . ... . 400 475 600 volts 
DC Grid-No.2 Voltages. . 150 135 150 volts 
From a series 

resistor of. • 33000 51000 56000 ohms 
DC Grid-No.1 Voltage*. . -87 -77 -87 volts 
Fro* a grid resistor of 27000 27000 27000 ohms 

Peak RFGrid-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 ICAS Conditions): 

Grid-No.1-Circuit Resistance/  30000 max. ohms 

RF POWER AMPLIFIERSOSCILLATOR--elass e Telegraphy ° 
and 

RF POWER AMPLIFIER--ClassUFM Telephony 

CCSe ICASee 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . 600 max. 750 max. volts 
DC GRID-No.2 ( SCREEN) 

VOLTAGE. . 250 max. 250 max. volts 
DC GRID-No.1 ( CONTROL-

GRID) VOLTAGE. . -150 max. -150 max. volts 
DC PLATE CURRENT . . . . 140 max. 150 max. ma 
DC GRID-No.1 CURRENT . . 3.5 max. 4.0 max. ma 
PLATE INFUT  67.5 max. 90 max. watts 
GRID-No.2 INPUT  3 max. 5 max. watts 
PLATE DISSIPATION. . .   20 max. 25 max. watts 

Obtained preferably from e 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—Mo.' 
resistor with either fixed supply or cathode resistor. 

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 siso of the carrier 
conditions. 

See next page. —a Indicates a change 
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VHF BEAM POWER TUBE 

cc's° rcAs" 

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 Amplifier up to 60 Mc: 

DC Face Voltage . . . . 500 600 600 750 volts 
DC Grid—No.2 Voltage" . 170 150 180 160 volts 
From a series 

resistor of. . 36000 51000 43000 56000 ohms 
DC Grid—No.1 Voltage". . —66 —58 —71 —62 volts 
From a grid—No./ 

resistor of. . 27000 20000 24000 20000 ohms 
Prom a cathode 

resistor of. • 470 470 430 470 ohms 
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 

e 

e 

Typical Operation as Amplifier at 175 Mc: 

DC Plate Voltage   320 400 volts 
DC Grid—No.2 Voltage" . . .   180 190 volts 
From a series resistor of. 13000 20000 ohms 

DC Grid-No.1 Voltage" . . . -51 -54 volts 
From a grid resistor of. . . 27000 24000 ohms 
From a cathede resistor of 330 330 ohms 

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 watts 
Power Output (Approx.) . . . 25 35 wall: 

• Continuous Commercial Service. 

" Intermittent Commercial and Amateur Service. 

es obtained preferably from a separate source, or from the plate—supply 
voltage with avoltage divider, or through a series resistor. A serles 
grid—No.2 resistor should be used only when the 6146 is used in a cir— 
cuit which is not keyed. Grid—No.2 voltage must not exceed 400 volts 
under key—up conditions. 

. Obtained fromfixed supply, by grid—No.1 resistor, by cathode resistor, 
or by combination methods. 

See next page. .1— Indicates a change 
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6146 

VHF BEAM POWER TUBE 

-› 

Maximum Circuit Values ( CCS or ICAS Conditions): 

Grid—No.1—Circuit Resistanc4   30000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

1 1.175 1.325 amp Heater Current   
Grid—No.1 —to—Plate 

Capacitance  2 - 0.22 pelf 
Input Capacitance  2 11.1 15.9 pgf 
Output Capacitance   2 6.4 10.6 pgf 
Plate Current  3 46 94 ma 
Grid—No.2 Current  3 5.5 ma 
Jseful Power Output  4 4- 7 — watts 

mote 1: With 6.3 volts ac on heater. 
Note 2: with no external shield. ease sleeve ( pin No.8) is grounded. 

Note 3: With 6.3 volts ac on heater, dc plate volta9e of 300 volts, dc 
grid-No.2 voltage of 200 volts, and dc grid-No.1 voltage of 
-33 volts. 

Note 4: In a single-tube se1J-excited oscillator circuit, and with 6.3 
volts ac on heater, dc plate voltage of 600 volts, dc grid-No.2 
voltage of.180 volts, grid-No.I resistor of 0.030 ± 10% megohm, 
max. dc plate current of 100 ma. to 112 ma., dc grid-No.1 current 
of 2 to 2.5 ma., and frequency of 15 Mc. 

t when grid No.I is driven positive and the 6146 is operated at maximum 
ratings, the total dc grid-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 & cathode 
resistor or fixed supply. For operation at less than maximum ratings, 
the dc grid-NO. 1-circuit resistance may be as high as 100000 ohms. 

SMALL CAP 

JETEC NO C1-1 

112 BULB 

LARGE- WAFER 
OCTAL 

8- PIN BASE 
WITH SLEEVE 

JETEC N2 B8-86 

-WIndicates a change. 
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6146 

AVERAGE PLATE CHARACTERISTICS 

E.F.= 6.3 VOLTS 

GRID-N22 VOLTS = 150 

annal»1»11111111111111»111»»»»»»»»111111»» »Manna» 

MMMMMMMMMMMMMMMMMMM annanalla 

▪ MMMMMMMMMMMMMMMM »Illannanananalann MMMMMMMMMMMMM 

MMMM ininimimmumm MMMMMMMMMMMMMMMMMMMM Kgir. 
» 11111111»»»»»»»»»1»»111B111»nallnannanannira V.I 

 0111:1:2 
MMMMM Mangllanann MMMMMMMMMMMMMM »111111IMMOMMIIIMM  
» ManillanniallIlaglanannanganan»Bannallgalle IMO» ann »I 

«Hanna  
 11»1»a» »I 
annannan»a»111111»al MMMMMMMMMMMMMMMM »Mal IMO» Man Mal 

II »I 
IMMOMMOMMIMManananallnnaln MMMMM 1111111111»» »OM ORMUZ» Mal 
annan MMMMMMMMMMMMMMMMMMMMM Illanannanallnall' IMO 
MMMMMMMMMMMMMM 1111»1»a»»»»111» MMMMMMM M I In 
MMMM Mg111111»»1»1» MMMMMMMMMMMMMMMMMMMMM lal »I» »BIM 
 I la 
 1111111a 
Man»»»1111» MMMMM II MMMMMMMMMMM allliallallna»»1»»111111 

9111111Banall MIIIMMI »BIM 
  " II »VIM 
ManaMMOMMOMMOMM»1»»»111»11111111a  »BIM 
» MMMMMMMMM Illa»M»11.1111»nannal» SW». »Mina» 
 WKII 11»1111 
ManaMMIBMIMMIMIMManannannanannann I lannanalanal I »I» 
 111»1»»1»nallna11111 
allIallOgInnallinalln MMMMMM 11111111111111111111111111»'11 I INIMMIIIIMMIO 
  I IIIIIIMIIMMI la 
Mananillanna»Maglanalliall»Manna»»11»»111111111»11BMIIIIM 

 II HORMUZ» II 
11111111»»11311111B11»1» mommommeammariiim ma  • immtm • a  mum ammiumi in» a  lam  manila» a 

 »Man» annaallanin -rn a  imal ammo ma mum . M alma. me. 
..................r, Barnum» umma.ma maI 1111111»» OM» I 

ManMannannaallallnala »Ma» MMOnnallanan» an MMMMM MI 
ManananananalllanInala   I IOW» an» »BM 

II I 
» IMO MMMMMMMMM BM» BM ZRZ » BMIMIMIIIMIZIMMII BI 
MMMMMMMMMMMMMMMMMMMMM Mann» Unannall I 
annarnann111111111»111»1» M 111»an11111»anna »MOM» BI 
MMMMMMM IMMIBMIlana»MIIIII II IM MI MMMMMMMM »B» MI 

I II II   II I 
 Inallanall»Ma» »UM. IIIII» »MIMI 
»Mannannananalll»11»11111aMMOMIIMMIMIIMB MMMMMM I ManalaMIMI 
MMMMMMMM 111111»»nnannall MI I MUM» MI 

Inana»MIMMEMBIM lIgginnalIIIIIMIMIMMI 
  I I MOM alla a 
  I i M Ila»11111M111 
 IllnananannaM»1111111»1»11111111111111111111 
 M II 1111»111»111 
MMMMMMMMMMMMMMMM »II» »MOMMIManall111111111»1»a»11»111 
»111»111»»11111 MMMMMMMMMMMMMMMM II II Ilanall»III 
MMMM 1111»1111111111111111»11111»»1»»1»11»analla»M»»»»1111 

V II MI MIIIIIIIIIIIIIMI II 
 1»11111111MIIMIMIIII» »an» MIBMIMMIll 
Illanallaglia»111» MMMMMMMM II M' III 

It a Mlaglan11111 MMMMMMMMMM III 
MOMOMMUIMMIII»»1»Bla MMMMMMMMMMMMMMMMMMMMMMMMMMMMM M II 

I 
 I I 

annananann»»»1»111111»111»11111111111•1»anallann»1»11111» I 
 MI Il II IMMIIMII» I 
 Ilaannalla»Ballanallinal 
MMMM IBMIMIBM»111»1»»»111»11 ' MMMMMM IBIallaallnanill» I 
MMMM Illa MMMMMMMMMMMMMMM »11131111111111111311» MMMMMM MBOMOU I 
» 1»1111B11111111»111Mana» MMMMMM WM MMMM LI LIOMMOCannienail 

Z., I 
a MMMMMM »1111111113»a» MMMMMMMMMMM me:,   unman I zemimumumriti MMMMMMMMMMMMMMMM marnammiminumm.i...". aim 
annannal»1111111111111»ananananana»M»»»»»almiir.`'•11111111 

o 
o 

JAN.5,I954 

o o 
o o 
So st 

PLATE MILLIAMPERES 
TUBE DEPARTMENT 

WHO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

o 
o 

92CM-8145 

o 
o 
co 

o 
o 

8 
ED 

o 
o 

o 
o 
DJ 

o 
o 

o 



e"e3 
6146 

CHARACTERISTICS CURVES 

AVE RAGE CHARACTERISTICS 
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6146 
AVERAGE PLATE CHARACTERISTICS 

WITH Ec i AS VARIABLE 

E f= 6.3 VOLTS 
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CHARACTERISTICS CURVES 

AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 

TRIODE CONNECTION 

E fr. 6.3 VOLTS 

GRID-N2 2 CONNECTED TO PLATE 
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6155/4-125A 
BEAM POWER TUBE 

FORCED-AIR COOLED 

Useful with full input up to 120 Mc 
and with reduced input up to 200 Mc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage   5.0 ± 5% .ac or dc volts 
Currert at 5.0 volts.   6.5   amp 

Mu-Factor, Grid No.2 to Grid No.1, 
forplatevolts = 3000, grid-No.2 

volts = 400, and plate ma. = 50 . . . 

Direct Interelectrode Capacitances: 
Grid No.1 to plate  
Grid No.1 to filament and grid No.2   
Plate to filament and grid No.2 . .   

Mechanical: 

Operating Position  Vertical, base down or up 
Maximum Overall Length  5-3/32" 
Seated Length   4-3/16" ± 1/4" 
Maximum Diameter  2-7/16" 
Weight ( APOrox  )  3 oz 
Cap   Skirted Small 
Base Special-Button Giant 5-Pin 

Basing Designation for BOTTOM VIEW  5BK 

Pin 1- Filament Pin 4- Grid No.2 

Pip 2- Grid No.2 Fin 5- Filament 

Pin 3- Grid No.1 Cap- Plate 

6.2 

0.07 max. ppf 
11 
3 fflf 

Forced-Air Cooling  5 cfm 
lieder any condition of operation, adequate cooling of 

the bulb must be provided to limit the seal tempera-

tures to their specified maximum values. At frequen-

cies above 50 Mc, special attention should be given 
to adequate cooling of the bulb and seals. The use 

of a heat- radiating plate connector is recommended. 

Seal Temperature: 
Plate   220 max. oc 
Grid-No.2, grid-No.1, and filament.   180 max. oc 

AF POWER AMPLIFIER & MODULATOR -- Class AD 1. 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE. . . . . . .  3000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  600 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . . .   -500 max. volts 

e,.: see next page. 
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MAX.-SIGNAL GRID-No.2 INPUT* 
PLATE DISSIPATION*   

6155/4-125A 

BEAM POWER TUBE 

MAX.-SI1NAL DC PLATE CURRENT*  225 max. ma 
MAX.-SIGNAL PLATE INPUT*   350 max. watts 

20 max. watts 
125 max. watts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Plate Voltage   1500 2000 2500 volts 
DC Grid-Ro.2 Voltage*  600 600 600 volts 
DC Grid-No.1 Voltage*. . . . .   -94 -95 -97 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage  185 186 190 volts 

Zero-Signal DC Plate Current .   64 60 60 ma 
Max.-Signal DC Plate Current .   218 222 216 ma 
Zero-Signal DCGrid-No.2 Current  0.3 0.2 0.2 ma 
Max.-Signal DCGrid-No.2 Current  27 24 26 ma 
Effective Load Resistance 

(Plate to plate)   12000 17600 25000 ohms 
Max.-Signal Driving Power. . .   0 0 0 watts 
Max.-Signal Power Output 

(Approx  )   170 260 345 watts 

AF POWER AMPLIFIER & MODULATOR -- Class AB24 

Maximum US. 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 
MAX.-SIGNAL DC PLATE CURRENT*   225 max. ma 
MAX.-SIGNAL PLATE INPUT*   500 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT*   20 max. watts 
PLATE DISSIPATION*   125 max. watts 

Typical CCS Operation: 

Values ame for 2 tubes 

DC Plate Voltage   1500 2000 2500 volts 
DC Grid-No.2 Voltage.  350 350 350 volts 
DC Grid-No.1 Voltage**   -48 -50 -51 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage  330 296 240 volts 

Zero-Signal DC Plate Current .   60 60 60 ma 
Max.-Signal DC Plate Current .   455 395 302 ma 
Zero-Signal DCGrid-No.2 Current  0.5 0.3 0.2 ma 
Max.-Signal DCGrid-No.2 Current  84 64 36 ma 
Effective Load Resistance 

(Plate to plate)   7200 12000 20000 ohms 
Max.-Signal Driving Power 

(Approx.)**  4.8 3.2 1.8 watts 
Max.-Signal Power Output 

(Approx  )   455 550 550 watts 

4) ... * .e ,A .4 .** .... See next page. 
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6155/4-125A 

BEAM POWER TUBE 

e<5:_t 

RF POWER AMPLIFIER -- Class B Telephony 

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

Maximum CGS. Ratings, Absolute Values: 

DC °LATE VOLTAGE   3000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . . . 400 max. volts 
DC PLATE CURRENT   135 max. ma 
PLATE INPUT  200 max. watts 
GRID-No.2 INPUT  14 max. watts 
PLATE DISSIPATION  125 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2000 2500 3000 volts 
DC Grid-No.2 Voltage   350 350 350 volts 
DC Grid-No.1 ( Control-Grid) 
Voltage  -50 -50 -50 volts 

Peak RF Grid-No.1 Voltage. . 65 55 50 volts 
DC Plate Current   83 70 60 ma 
DC Grid-No.2 Current   1.5 1 1 ma 
DC Grid-No.1 Current ( Approx.) 1.5 o o ma 
Driving Power ( Approx.)". . . 0.52 0.44 0.45 watt 
Power Output ( Approx.)   54 55 58 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

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

Maximum CCS* Ratings, Absolute 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   200 max. ma 
DC GRID-No.1 CURRENT   15 max. ma 
PLATE INPUT  415 max. watts 
GRID-No.2 INPUT  20 max. watts 
PLATE DISSIPATION  83 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2000 2500 volts 
DC Grid-No.2 Voltage'  350 350 volts 
DC Grid-No.1 Voltage ..... . -220 -210 volts 
Peak AF Grid-No.2 Voltage ( 100% 
modulation)  300 300 volts 

Peak RF Grid-No.1 Voltage  390 380 volts 
DC Plate Current   150 152 ma 
DC Grid-No.2 Current   33 30 ma 
DC Grid-No.1 Current ( Approx.) . 5 4.5 ma 
Driving Power (Approx  )   2 1.7 watts 
Power Output ( Approx.)   225 300 watts 

é. See next page. 
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6155/4-125A 

BEAM POWER TUBE 

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

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS• Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . . .  3000 max. volts 
DC GRID-N0.2 ( SCREEN-GRID) VOLTAGE . . .  400 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE. . . -500 max. volts 
DC PLATE CURRENT   225 max. ma 
DC GRID-No.1 CURRENT   15 max. ma 
PLATE INPUT  625 max. watts 
GRID-No.2 INPUT  20 max. watts 
PLATE DISSIPATION  125 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2000 2500 3000 volts 
DC Grid-No.2 Voltage   350 350 350 volts 
DC Grid-No.1 Voltage   -100 -150 -150 volts 
Peak RF Grid-No.1 Voltage. 260 330 300 volts 
DC Plate Current   200 200 167 ma 
DC Grid-No.2 Current   50 40 30 ma 
DC Grid-No.1 Current (APPrOx.) 9 9 6.5 ma 
Driving Power ( Approx  )   2.4 3 2 watts 
Power Output ( Approx.)   275 375 375 watts 

e 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 cf sine—wave form. 

e obtained from a fixed supply. 

A Total effective grid—No. 1—circuit resistance should not exceed 0.15 
megohm. 

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

** Obtained from fixed supply having dc resistance not exceeding 250 ohms. 

ee Driver stage should becapableofsupplying the No.1 grids of the class 
A82 stage with the specified driving poner at low distortion. The 
effective resistance per grid—No.1 circuit of the A82 stage should 
be held at a low value. 

ee At crest of audio— frequency cycle with modulation factor of 1.0. 

• Obtained preferably from a separate source modulated along with the 
plate supply. Or from the modulated plate supply through a series 
resistor. 

• key—down conditions pe i 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 the carrier 
conditions. 
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6155/4- 125A 

BEAM POWER TUBE 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 120 170 200 Mc 

MAX.— PERMISSIBLE 

PERCEN:AGE OF 

MAX.—RATED PLATE 

VOLTAGE OR PLATE 

INPUT: 

Class B telephony 
Class C telephony 
Clam c telegraphy 

Voltage 
100 
100 

100 

Input 
100 
100 
100 
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90 

90 

75 

Input 
95 

90 

90 
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67 

67 
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70 

70 
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6155/4-125A 
/ÁI);E:::: CONSTANT- CURRENT CHARACTERISTICS 

Ef = 5 VOLTS 
GRID-No.2 VOLTS = 350 
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6156/4-250A 
BEAM POWER TUBE 

FORCED-AIR COOLED 
Useful with full input up to 75 Mc 
and with reduced input up to 120 Mc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  5.0   ac or dc volts 
Current at 5.0 volts . . 14.1  amp 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 3000, grid-No.2 
volts = 500, and plate ma. = 100 . 5.1 

Direct Interelectrode Capacitances: 
Grid No.1 to plate   0.14 max. of 
Grid No.1 to filament and grid No.2. 13 zf 
Plate to filament and grid No  2   4.6 MPf 

Mechanical: 

Operating Position  Vertical, base down or up 
Maximum Overall Length   5-29/32" 
Seated Length  5" t 1/4" 
Maximum Diameter   3-7/16" 
Weight ( Approx.)    
Cap 

6 oz 
Small 

Base   Special-Button Giant 5-Pin 
Basing Designation for BOTTOM VIEW   5BK 

Pin 1- Filament Pin 4- Grid No.2, 
Internal 

Pin 2- Grid No.2 s 4 Shield 
Pin 5- Filament 

Pin 3- Grid No.1 Cap- Plate 

Forced-Air Cooling   5 m 
Under any condition of operation, ad equate coo li ng of 
the bulb must be provided to limit the seal tempera-
tures to their specified maximum values. At frequen-
cies above 30 Mc, special attention should be given to 
adequate cooling of tne bulb and seals. The use of a 
heat- radiating plate connector is recommended. 

Seal Temperature: 
Plate  220 max. Oc 
Grid No.2, grid No.1, and filament . .   180 max. °C 

AF POWER AMPLIFIER & MODULATOR -- Class AB 14 

Maximum COS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . . .   600 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. . .   -500 max. volts 

See next page. 
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6156/4-250A 

BEAM POWER TUBE 

MAX.-SIGNAL DC PLATE .CURRENT 
MAX.-SIGNAL PLATE INPUT'   
MAX.-SIGNAL GRID-No.2 INPUT* 
PLATE DISSIPATION*   

350 max. ma 
750 max. watts 
35 max. watts 
250 max. watts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Plate Voltage   1500 2000 2500 3000 volts 
DC Grid-No.2 Voltage°  500 500 500 500 volts 
DC Grid-No.1 Voltage*  -85 -88 -91 -94 volts 
Peak AF Grid-No.1-to-Grid-

No.1 Voltage   167 173 178 184 volts 
Zero-Signal DC Plate Current   100 100 100 100 ma 
Max.-Signal DC Plate Current   300 300 310 310 ma 
Effective Load Resistance 

(Plate to plate)   10000 14500 18000 22000 ohms 
Max.-Signal Driving Power. .   0000watts 
Max.-Signal Power Output 

(Approx  )   265 390 510 635 watts 

AF POWER AMPLIFIER & MODULATOR -- Class ABe 

Maximum CGS.' Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE . . .   600 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE. . .   -500 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*  ma 
MAX.-SIGNAL PLATE INPUT*   1 CO) max. watts 
MAX.-SIGNAL GRID-No.2 INPUT*   35 max. watts 
PLATE DISSIPATION*   250 max. watts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Plate Voltage   1500 2000 2500 3000 volts 
DC Grid-No.2 Voltage°  300 300 300 300 volts 
DC Grid-No.1 Voltage** . . .   -45 -49 -51 -55 volts 
Peak AF Grid-No.1-to-Grid-

No.1 Voltage   323 328 306 280 volts 
Zero-Signal DC Plate Current   100 100 100 100 me 
Max.-Signal DC Plate Current   694 694 624 550 ma 
Zero-Signal DC Grid-No.2 

Current  0000 ma 
Max.-Signal DC Grid-No.2 

Current  116 110 88 69 ma 
Effective Load Resistance 

(Plate to plate)   4550 fi600 9200 14000 ohms 
Max.-Signal Driving 

Power ( Approx.)°°  8 8 5.8 3.8 watts 
Max.-Signal Power Output 

(Approx  )   660 975 1140 1240 watts 

• = • 41. oo. . „ , . See next page. 
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6156/4-250A 

BEAM POWER TUBE 

RF POWER AMPLIFIER -- Class B Telephony 

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

Maximum CCS* Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . 600 max. volts 
DC PLATE CURRENT   210 max. ma 
PLATE INPUT  400 max. watts 
GRID-No.2 INPUT  23 max. watts 
PLATE DISSIPATION  250 max. watts 

of 1.0 

Typical CCS Operation: 

DC Plate Voltage   2500 3500 4000 volts 
DC Grid-No.2 Voltage . . .   500 500 500 volts 
DC Grid-No.1 (Control-Grid) Voltage  -84 -90 - 100 volts 
Peak RF Grid-No.1 Voltage  66 61 55.5 volts 
DC Plate Current   150 125 94 ma 
DC Grid-No.2 Current   0 0 0 ma 
DC Grid-No.1 Current ( Approx.) . 0 0 0 ma 
Driving Power (Approx.)* 0  75 0.25 0.06 watt 
Power Output ( Approx.)   125 125 126 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class e Telephony 

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

Maximum CCS e Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . . .  3200 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . . .  600 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. . .  -500 max. volts 
DC PLATE CURRENT   275 max. ma 
DC GRID-No.1 CURRENT   20 max. ma 
PLATE INPUT  825 max. watts 
GRID-No.2 INPUT  35 max. watts 
PLATE DISSIPATION  165 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2500 3000 volts 
DC Grid-No.2 Voltaget  400 400 volts 
DC Gr;d-No.1 Voltage   -200 -310 volts 
Peak AF Grid-No.2 Voltage 

(For 100% modulation)  350 350 volts 
Peak RF Grid-No.1 Voltage  326 484 volts 
DC Plate Current   200 225 ma 
DC Grid-No.2 Current   30 30 ma 
DC Grid-No.1 Current ( Approx.) 9 9 ma 
Driving Power ( Approx  )   3 4.4 watts 
Power Output ( Approx.)   375 510 watts 

See next page. 
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6156/4-250A 

BEAM POWER TUBE 

RF POWER AMPLIFIER il OSCILLATOR -- Class C Telegraphy, 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum GCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . 600 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. -500 max. volts 
DC PLATE CURRENT   350 max. ma 
DC GRID-No.1 CURRENT   20 max. ma 
PLATE INPUT  1250 max. watts 
GRID-No.2 INPUT  35 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2500 3000 4000 volts 
DC Grid-No.2 Voltage   500 500 500 volts 
DC Grid-No.1 Voltage   -150 -180 -225 volts 
Peak RF Grid-No.1 Voltage. 264 327 374 volts 
DC Plate Current   300 345 312 ma 
DC Grid-No.2 Current   60 60 45 ma 
DC Grid-No.1 Current (Approx.) 9 10 9 ma 
Driving Power (Approx  )   2.4 3.3 3.4 watts 
Power Output ( Approx.)   575 800 1000 watts 

à 

• 
0 

00 

Subscript 1 indicates that grid—Nol current does not flow during any 
part of the input cycle. 

Continuous Commercial Service. 

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

Obtained from a fixed supply. 

Total effective grid—No.1—circuit resistance should not exceed 0.25 
megohm. 
Subscript 2 indicates that grid—No.t current flows during some part 
of input cycle. 

Obtained from fixed supply having u dc resistance not exceeding 250 ohms. 

Driver stage should becapable of supplying the No.1 grids of the class 
AB2 stage with the specified driving power at low distortion. The 
effective resistance per grid—No.I circuit of the AB? stage should 
be held at a low value. 

At crest of audio— frequency cycle with modulation factor of 1.0. 

Obtained preferably from a separate source modulated along with the 
plate supply, or from the modulated plate supply through a series 
resistor. 
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. 
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6156/4-250A 

BEAM POWER TUBE 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 75 100 120 Mc 

MAX.-PERMISSIBLE PERCENTAGE OF 
MAX.-RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class 6 telephony 100 80 60 % 
Class C telephony 100 80 60 % 
Class C telegraphy 100 80 60 % 
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6156/4-250A 

BEAM POWER TUBE 
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6156/.4-250A 

AVERAGE CONSTANT— CURRENT CHARACTERISTICS 
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6159 

Beam Power Tube 

• 

• 

• 

• 

• 

HIGH POWER SENSITIVITY 

90 WATTS CW INPUT ( ICAS) UP TO 60 Mc 
60 WATTS CW INPUT ( ICAS) AT 175 Mc 

The 6159 is the same asthe 6146 except forthe following items: 

Heater, for .Unipotential Cathode: 
Voltage ( AC or DC)  26.5 ± 10% volts 
Current at heater volts - 26  5   0.3 amp 

CHARACTERISTICS RANGE VALUES 
Note Min. Max. 

Heater Current  1 0.280 0.320 amp 

Note 1: With 26.5 vOltS ac on heater. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6161 

POWER TRIODE 
FORCED-AIR COOLED 

Useful with full input un to 900 Ne 
and with reduced input up to 2000 Ne 

The 6161 supersedes tyPe 5588 for new equipment design. 

GENERAL DATA 

Electrical: 

Heater, for Uniootential Cathode: 
Voltage*  f6.3 ay.  ac or dc volts 

16.9 max.  ac or dc volts 
Current at 6.3 volts  3 4  amp 
Minimum heating time 

at 6.3 volts  1  minute 
Ampification Factor for 

arid volts = —15, and 
plate ma. = 250   25 

Direct lnterelectrode Capacitances: 
Grid to plate§ 6 mo.a 
Grid to cathode and heater §   11 µµf 
Plate to cathode and heater° 0  19 µµf 

Mechanical: 

Operating Position  Any 
Overall Length  3-5/16" t 3/32" 
Greatest Diameter   1.750" t 0.010" 
Weight ( Approx  )  8 oz 
Radiator  Integral part of tube 
Mounting  Special 
Terminal Connections (See Dimensional Outline): 

G— Grid 

H— Heater 

K- Cathode 

P— Plate 

Air Flow: 
The specified air flow for various plate dissipations, 

as indicated in the tabulation below, should be delivered by 
a bower onto the respective terminals and seals, and 

through the radiator before and during the application of 

any voltages. Heater power, plate power, and air may be 

removed simultaneously. 

Percentage of maximum-

rated plate dissipation 

for each class of ser-

vice  100 80 60 

Minimum air flow.   16 10 5.7 cfm 

Static pressure .   0.85 0.4 0.16 in. of water 

See next page. ... indicates a change. 
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6161 

POWER TRIODE 

The above flow and pressure values are for condition 

with radiator temperature held constant at 135 0 C rise 

above incoming—air temperature. The air flow must be 

adequate to limit the temperature of the radiator, grid 

terminal, cathode terminal, and seals to their respective 
maximum values. 

Radiator Temperature (Measured on core 
at end adjacent to plate flange)   180 max. °C 

Grid-Terminal Temperature  150 max. °C 
Cathode-Terminal Temperature  150 max. °C 
Seal Temperature ( Plate, grid, and cathode).   150 max. °C 

RF POWER AMPLIFIER -- Class BTelevision Service 

Synchronising- level conditions per tube unless otherwise specified 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 
DC PLATE CURRENT   0.350 max. amp 
DC GRID CURRENT: 

Negative value   0.010 max. amp 
Positive value   0.100 max. amp 

PLATE INPUT  560 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical Operation in Cathode-Drive Circuit at 600 Mc: 

Bandwidth of 6 Mc 
DC Plate-to-Grid Voltage   1600 volts 
DC Cathode-to-Grid Voltage   100 volts 
Peak RF Cathode-to-Grid Voltage: 
Synchronizing level  130 volts 
Pedestal level   117 volts 

DC Plate Current: 
Synchronizing level   0.350 amp 
Pedestal level   0.285 amp 

DC Grid Current ( Approx.): 
Synchronizing level   0.040 amp 
Pedestal level   0.013 amp 

Driver Power Output ( Approx.):4 
Synchronizing level  65# watts 
Pedestal level   40 watts 

Output-Circuit Efficiency ( Approx.). 89 
Useful Power Output ( Approx.): 

Synchronizing level  325" watts 
Pedestal level   195" watts 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

8andwidth4 of 6 NC 

DC Plate-to-Grid Voltage   1600 volts 
DC Cathode-to-Grid Voltage   100 volts 

See next page. ... Indicates a change. 
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6161 

POWER TRIODE 

Peak RF Cathode-to-Grid Voltage: 
Synchronizing level   135 volts 
Pedestal level   120 volts 

DC Plate Current: 
Synchronizing level   0.350 amp 
Pedestal level   0.280 amp 

DC Grid Current ( Approx.): 
Synchronizing level  0.030 amp 
Pedestal level   0.010 amp 

Driver Power Output ( Approx.):4 
Synchronizing level  75. watts 
Pedestal level   45 watts 

Output-Circuit Efficiency ( Approx.). 65 % 
Useful Power Output ( Approx.): 

Synchronizing level  230" watts 
Pedestal level   135" watts 

BIAS-MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Synchronizing- level conditions per tube unless otherwise specified 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 
DC GRID VOLTAGE (White level)   -300 max. volts 
DC PLATE CURRENT   0.350 max. amp 
DC GRID CURRENT: 

Negative value   0.010 max. amp 
Positive value   0.100 max. amp 

PLATE INPUT  560 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical Operation in Cathode-Drive Circuit at 600 Mc: 

Bandwidth of 6 tic 

DC Plate-to-Grid Voltage   1600 volts 
DC Cathode-to-Grid Voltage: 
Synchronizing level  100 volts 
Pedestal level   150 volts 
White level  230 volts 

Peak RF Cathode-to-Grid Voltage  130 volts 
DC Plate Current: 

Synchronizing level  0.350 amp 
Pedestal level   0.250 amp 

DC Grid Current (Approx.): 
Synchronizing level   0.040 amp 
Pedestal level   0.013 amp 

Driver Power Output ( Approx.): 
Synchronizing level   65M watts 

Output-Circuit Efficiency ( Approx.). 89 
Useful Power Output ( Approx.): 

Synchronizing level  325" watts 
Pedestal level   195" watts 

*.§.0.•.11.4.m.".*: See next page. « indicates a change. 
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POWER TRIODE 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

Bandwidth s of 6 Mc 

1600 volts DC Plate-to-Grid Voltage   
DC Cathode-to-Grid Voltage: 
Synchronizing level   
Pedestal level   
White level   

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.). 65 % 
Useful Power Output ( Approx.): 
Synchronizing level  230" watts 
Pedestal level   135" watts 

100 volts 
150 volts 
230 volts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier condi tions bee tube for ose with a two. uceduiation factor of 1.0 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   1300 max. volts 
DC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT   0.210 max. amp 
DC GRID CURRENT  See Rating Chart 
PLATE INPUT  270 max. watts 
PLATE DISSIPATION  167 max. watts 

Typical Operation in Cathode-Drive Circuit at 600 Mc: 

DC Plate-to-Grid Voltage   1400 volts 
DC Cathode-to-Grid Voltage   150 volts 
Peak RF Cathode-to-Grid Voltage  200 volts 
DC Plate Current   0.210 amp 
DC Grid Current (Approx  1   0.070 amp 
Driver Power Output ( Approx.) 4°  70** watts 
Output-Circuit Efficiency (Approx.). 80 % 
Useful Power Output (Approx  )   180" watts 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

DC Plate-to-Grid Voltage   1400 volts 
DC Cathode-to-Grid Voltage   150 volts 
Peak RF Cathode-to-Grid Voltage  200 volts 
DC Plate Current   0.210 amp 
DC Grid Current ( Approx  )   0.070 amp 
Driver Power Output (Approx.)"  756 watts 

See next page. ...Indicates a change. 
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POWER TRIODE 

60 
120" watts 

Output-Circuit Efficiency ( Approx.). . . 
Useful Power Output ( Approx  )  

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

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum GCS Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 
DC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT   0.250 max. amp 
DC GRID CURRENT  See Rating Chart 
PLATE ! NPUT  400 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical Operation as Amplifier in Cathode-Drive Circuit 
at 600 Mc: 

DC Plate-to-Grid Voltage  1650 volts 
DC Cathode-to-Grid Voltage: 

From fixed supply of   150 volts 
From cathode resistor of   500 ohms 

Peak RF Cathode-to-Grid Vo'tage  200 volts 
DC Plate Current   0.250 amp 
DC Grid Current ( Approx  )   0.050 amp 
Driver Power Output ( Approx.) 4   75A watts 
Output-Circuit Efficiency ( Approx.). 82 
Useful Power Output ( Approx  )   270" watts 

Typical Operation as Amplifier in Cathode-Drive Circuit 
at 900 Mc: 

DC Plate-to-Grid-Voltage   1650 volts 
DC Cathode-to-Grid Voltage: 

F-om fixed supoly of   150 volts 
From cathode resistor of   575 ohm 

Peak RF Cathode-to-Grid Voltage  200 volts 
DC Plate Current   0.250 an 
DC Grid Current ( Approx  )   0.010 anP 
Driver Power Output ( Approx.).   80t watts 
Output-Circuit Efficiency ( Approx.). . 60 
Useful Power Output (Approx  )   180" watts 

FREQUENCY MULTIPLIER -- Class C 

Maximum CGS. Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 
DC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT   0.250 max. amp 
DC GRID CURRENT  See Rating Chart 
PLATE INPUT  400 max. watts 
PLATE DISSIPATION  250 max. watts 

*..§,°..*,",..°.**.*.o.A.t see next page. .sIndicates a change. 
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POWER TRIODE 

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 Voltage: 
From fixed supply of. . . 260 175 volts 
From cathode resistor of. 860 645 ohms 

Peak RF Cathode-to-
Grid Voltage  300 300 volts 

DC Plate Current  0.250 0.250 amp 
DC Grid Current ( Approx.)   0.050 0.021 amp 
Driver Power Output 

(Approx.)'   125 100 watts 
Output-Circuit Efficiency 

(Approx.)   90 80 % 
Useful Power Output 

(Approx.)   180" 140" watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 
Heater Current  1 3.05 3.75 amp 
Amplification Factor 1  2 18 32 
Direct Interelectrode Capaci-

tances: 
Grid to plate   - 5.6 6.6 mmf 
Grid to cathode and heater. . - 10.5 12.5 mmf 
Plate to cathode and heater . 3 0.12 0.26 mmf 

Plate Voltage 1  4 500 850 volts 
Plate Voltage 1  5 690 1140 volts 
Grid Voltage 1  6 - -165 volts 
Peak Cathode Current 1  7 3.2 amp 
Useful Power Output 1  8 225 watts 

Note 1: With 6.3 volts ac on heater. 

Note 2: with dc grid volts . —15, and dc plate voltage adjusted to give 
dc plate current of 250 ma. 

Note 3: With shield, as described under (0), connect ed to gr id 

Note term6: VdipIrla e.egC re:1•2;ha and dc plate voltage adjusted to give 

Note 5: With dc grid volts • —20, and dc plate voltage adjusted to give 
dc plate current of 250 ma 

Note 6: with dc plate volts . 1600. and dc grid voltage adjusted to give 
dc plate current of I ma. 

Note g: Designers should limit the maximum useable cathode current 
(plate current and grid current) to this value under any condi— 
tion of operation. 

Note 8: In a self—excited oscillator circuit with dc plate volts . 1600, 
dc plate ma. = 250. dc grid ma. • 50 to 75, grid resistor (ohms) • 
2000 o 10%, and frequency (Mc) . 15. 

See next page. —. Indicates a change. 
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POWER TRIODE 

• Because the cathode is subjected to consideraole back 5oniLardment as 
the frequency is increased with resultant increase in temperature, 
..he heater voltage should be reduced depending or operating conditions 
nod frequency to prevent overheating the cathode era resultant 
short life. 

i5 without external shield. 

O with external flat shield 7-1/2' min. diameter located in plane of the 
grid terminal and perpendicular to axis of tube. Shield is connected 
to grid terminal. 

• Continuous Commercial Service. 

è Computed between half-power points and eased on tube output capaci-
tance only. 

4 The driver stage is required to supply tube lessen, rf-circuit losses, 
and rf power added to plate input. 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 char-
acteristics, and in tube characteristics during life. 

• This value includes 24 watts cf circuit loss and 36 watts added to 
plate input. 

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

e This value includes 28 watts of circuit loss and 40 watts added to 
plate input. 

• In cathode-drive, plate-modulated class C rf power smplirier service. 
the 6161 can be modulated 100% if the rf driver stage is also modu-
lated 100% simultaneously. Care should be taken to insure that the 
driver-modulation- and amplifier-modulation voltages are exactly 
ir phase. 

** This value includes 18 watts of circuit loss and 40 watts added to 
plate input. 

0 This value includes 23 watts of circuit loss and 40 watts added to 
plate input. 

CI Bey-down conditions per tube without amplitude modulation. Modulation 
essentially negative may on used if the positive peak of he audio-
frequency envelope does not exceed 115% of the carrier conditions. 

value 18 watts of circuit loss and 45 watts added to • 1%re r 1;  

t This value includes 23 watts of circuit loss and 45 watts added to 
plate input. 

, MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 900 1200 1400 1650 2000 Mc 

MAX.—PERMISSIBLE PERCENTAGE 
CF MAX.—RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class 8 television 
Class C television, 

biased—modulated 
Class C telephony, 

plate—modulated 

100 

100 

100 

80 

80 

80 

71 

71 

71 

62.5 

62.5 

62.5 

62.5 

62.5 

62.5 

% 

% 

% 
C'ass C telegraphy 100 80 71 62.5 62.5 % 
C'ass C FM telephony 100 80 71 62.5 62.5 % 
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POWER TRIODE 

OPERATING CONSIDERATIONS 

in tuning a cathode-drive rf amplifier, it must be remem-

bered that variations in the load on the output stage will 
produce corresponding variations in the load on the driving 

stage. This effect will be noticed by the simultaneous 

increase in plate currents of both the output and driving 
stages. 

During standby periods of less than 15 minutes, it is 

recommended that the heater voltage be reduced to 80% 
of normal to conserve I ife; for longer standby periods, 

the heater power should be turned off. 

1 1/2 11/6; DIA. 

AIR-COOLED 
RADIATOR 

1.750t.010" 
(NOTE 4) 

PLATE 
FLANGE 

PLATE 
CONTACT SURFACE 

(NOTE 1) 

GRID 
TERMINAL 
(NOTE I) 

SEE NOTE 3 

1.368" MIN. 
DIA. 

CATHODE AND 
HEATER TERMINAL 

(NOTE 1) 

HEATER TERMINAL I 1/8" MAX. DIA. 
(NOTE 2) 

MIN. 

3 

t 3/3; 

2 4; 

—.059"+.002"-.006" DIA. 

SEE NOTE 2 

.370 MIN. 
DIA. 

92CM - 7704R2 

-.Indicates a change. 
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POWER TRIODE 

NOTE I: WITH THE CYLINDRICAL SURFACES OF ITS GRIP AND 

CATHODE TERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE 
TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH G1 . THE FOUR 

CYLINDRICAL HOLES HI , H2, >13 , and Hit HAVE AXES COINCIDENT 
WITH .N 0.0005", LENGTHS DETERMINED FROM THE DIMENSIONAL 

OUTL.NE, AND SUCCESSIVELY SMALLER DIAMETERS AS SHOWN IN 
THE : KETCH. 

THE PLATE FLANGE WILL BE ENTIRELY ENGAGED BY HOLE Hi. AND 

THE CONTACT SURFACE OF THE PLATE FLANGE WILL SEAT ON THE 

SHOULDER BETWEEN HOLES Hi AND H2 . THE PLANE SURFACE OF 

THIS SHOULDER1S 90° ± 2' TO THE AXES OF THE HOLES. SEAT-

ING ' S DETERMINED BY FAILURE OF A 0.005"-THICKNESS GAUGE, 
la" 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 E1 3 , AND 

THE CATHODE TERMINAL WILL BE ENGAGED BY HOLE H6 TO A DEPTH 
OF AT LEAST 1/4". 

NOTE 2: CONCENTRICITY OF THE HEATER TERMINALWITH RESPECT 

TO THE CATHODE TERMINAL ! S DETERMINED BY A GAUGE AS SHOWN 

IN SKETCH G2 . THE CYLINDRICAL HOLE H6 AND THE ANNULAR 

HOLE H6 HAVE AXES COINCIDENT WITHIN 0.0005". THE CATHODE 

TERMINAL AND THE HEATER TERMINAL WILL ENTER THIS GAUGE 
TO A DEPTH OF 3/8". 

NOTE" 3: MAY BE ROUNDED OR BEVELED NOT TO EXCEED 1/16". 

NOTE 4: THE AVERAGE OF THE MINIMUM DIAMETER AND THAT 

MEASURED 90° FROMTHE MINIMUM WILL BE WITHIN THE SPECIFIED 

RANCE, AND THE DIFFERENCE BETWEEN THESE TWO MEASUREMENTS 
WILL NOT EXCEED . 010". 

8-57 
ELECTRON TUBE DIVISION 

RADIO CO/1.0.110N OF AMERICA. HARRISON. NEW JERSEY 

CE-7704R2B 



8-57 CE-7705R1 

6161 

POWER TRIODE 

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



8-57 

6 

6161 

POWER TRIODE 

MOUNTING ARRANGEMENT FOR USE WITH 
COAXIAL-LINE- OR CAVITY CIRCUITS 

PLATE 
FL ANGE 

AIR - COOLED 
RADIATOR 

1.600" M IN. 

REMOVABLE 
CLAMP C 

A 

I.- I. 560" M 

I. 800" M IN. 

PLATE CONTACT 
SURFACE 

92C5 - 6833R2 

ELECTRON TUBE DIVISION 
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AVERAGE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
Cathode-Drive Service 

E = 5 VOLTS AC 

GRID-N2 2 - TO - GRID-N2 VOLTS= 890.4_H. 



AVERAGE CHARACTERISTICS 
Cathode-Drive Service  
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Beam Power Tube 

FORCED-AIR COOLED COAXIAL-ELECTRODE STRUCTURE 
THORIATED-TUNGSTEN FILAMENT INTEGRAL RADIATOR 
10-KW PLATE DISSIPATION IN CW OR TV SERVICE UP TO 220 Mc 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Voltage ( AC or DC)a   5 t 5% volts 
Current at 5 volts  181 amp 
Minimum heating time  15 sec 
Cold resistance 0  0038 ohm 

Mu Factor, Grid No.2 to Grid No.1 
for plate volts = 2000, grid-No.2 
volts = 1000, and plate amperes = 2 . 10 

Direct Interelectrode Capacitances: 
Grid No.1 to plateb   0.6 max. idef 
Grid No.1 to filament   42 mgf 
Plate to filamentb  0.08 max. µµf 
Grid No.1 to grid No  2   60 fflf 
Grid No.2 to plate  24 

Mechanical: 

Operating Position  Vertical, filament end up or down 
Maximum Overall Length  11.63" 
Maximum Diameter  6.38" 
Weight (Approx  ) 15 lbs 
Radiator  Integral part of tube 
Terminal Connections ( See Dimensional Outline): 

G1 - Grid No.1 
G2-Grid No.2 

P- Plate 
F - Fi lament 

Air Flow: 

Through radiator--The specified flow of incoming air at a 
temperature of 45 0 C for various 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 enter the 

radiator at its plate- terminal end ( See Dimensional 
Outline). 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. of water 

.-Ind I ca tes a change. 

«O. 
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To grid-No.2 terminal   50 min. cfm 
To grid-No.1 terminal 

and filament terminals  50 min. cfm 
Incoming-Air Temperature  45 max. °C 
Radiator Temperature (Measured on the 
core at end away from incoming air) 180 max. °C 

Glass Temperature ( At hottest point). 180 max. °C 
Seal Temperature: 

Filament, grid No.1, grid 
oc No.2, and plate   180 max. 

RF POWER AMPLIFIER— Class B Television Service 

Synchronizing- level conditions per 
tube unless otherwise specified 

(Voltages are referred to cathode unless otherwise specified) 

Maximum CCSe 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.): 
Synchronizing level   8002 watts 
Pedestal level  450 watts 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level  6800 watts 

-.-Tyhical Operation in Cathode-Drive Circuit at 216 Mc: 

Bandwidteof8.5 Mc 

DC Plate-to-Grid-No.1 Voltage   5885 volts 
DC Grid-No.2-to-Grid-No.1 Voltage . . .   885 volts 

—Indicates 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 Current ( Approx.): 
Synchronizing level 0  202 amp 
Pedestal level   0.11 amp 

Driver Power Output ( App-ox.): h 
Synchronizing level   1300i 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 

Synchronislng—level conditionsper 
tube unless otherwise specifted 

Maximum CCSc Ratings, Absolute—Maximum Values: 

54 to 21b 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. amp 
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 ° of 8.5 Mc 

DC Plate Voltage  5800 volts 
DC G,.. id-No.2 Voltage  1200 volts 
DC G-id-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 

...Indicates a change. 

0 RADIO CORPORATION OF AMERICA 
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Bandwidth' of 8.5 Mc 
Driver Power Output ( Approx.): 

Synchronizing level   8009 watts 
Pedestal level  425 watts 

Useful Power Output ( Approx.): 
Synchronizing level   12000 watts 
Pedestal level  6800 watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum CeSc Ratings, Absolute—Maximum Values: 

up to 6o 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, and A62 "Single-Tone"Operation at 60Mc: k 

Class Class 
AB, AB, 

CC Plate Voltage  6900 6500 volts 
CC 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. -Signa DC Plate Current  0.675 2.75 amp 
Max.-Signa DC Grid-No.2 Current  0.035 0.26 amp 
Max. -Signa DC Grid-No.1 Current  0 0.08 amp 
Max.-Signa Peak RF Grid-No.1 Voltage . • 125 305 volts 
Max. -Signa Driving Power (Approx.) . 0 25 watts 
Max.-Signà Power Output ( Approx  I   2920 10600 watts 

PLATE—MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amaximum modulation factorofs 

Maximum CGS° Ratings, Absolute—Maximum Values: n 

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-1,10.2 INPUT   270 max. watts 
PLATE DISSIPATION   6600 max. watts 

...Indicates a Change. 

RADIO CORPORATION OF AMERICA 
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Typical Operation in Grid- Drive Circuit: 

up to 6o 14c • DC Plate Voltage  4700 volts 
DC Grid-No.2 Voltage (Modulated 100% s. 800 volts 
DC Grid-No.1 Voltager   -280 volts 
Peak RF Grid-No.1 Voltage   485 volts 
DC Plate Current  1.56 amp 
DC Grid-No.2 Current  0.217 amp 
DC Grid-No.1 Current ( Approx  )   0.15 amp ID Driver Power Output ( Approx.)f  180s watts 
Useful Power Output (Approx.)   5500 watts 

• 
RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyt 

and 
RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSc Ratings, Absolute-Maximum Values:" 

DC PLATE VOLTAGE  6900 max. volts 
DC GR1D-No.2 VOLTAGE  2000 max. volts 
DC GR'D-No.1 VOLTAGE  -1000 max. volts 
DC PLATE CURRENT  2.75 max. amp 
DC GRID-No.1 CURRENT  0.6 max. amp 
PLATE INPUT   18000 max. watts 
GRID-4o.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. wat/S 

Typical Operation in Grid-Drive Circuit: 

Up to 6o Mc At 216 Mc 

DC Plate Voltage  6400 5800 5800 volts 
DC Grid-No.2 Voltages . .   1200 1200 1200 volts 
DC Grid-No.1 Voltages . . .   -310 -130 -175 volts 
Peak PF Grid-No.1 Voltage .   560 230 370 volts 
DC Plate Current  2.75 1.8 2.6 amp 
DC Grid-No.2 Current  0.3 0.1 0.267 amp 
DC Grid-No.lCurrent (Approx.)  0.14 0.05 0.11 amp 
Driver Power Output (Approx.)  75 300s 750' watts 
Useful Power Output (Approx.)   11600 6000 9000 watts 

O 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 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 anis, and is connected to grid No.2. 

C ContinJous 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 a000 maximum watts provided all other ratings are net. 

N Computed between half- power points and based on tube output capaci-
tance only. 

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. 

0 Thiu value includes 700 watts of rf circuit loss at 216 Mc. 

.4- Indicates a change. 

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

DATA 3 

5-61 



• 'Single- Tone Modulation . operados 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-
sideband suppressed-carrier system when a single audio frequency of 
constant amplitude is applied to the input of the system. 

▪ Adjusted 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. 

e Obtained preferably from a separate source. 

r Obtained preferably from a combination of 36S-ohm grid-No.1 resistor 
and - 170-volt fixed bias. 

• This value includes 50 watts of rf circuit loss at 30 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 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 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 

Filament Current  
Direct lnterelectrode Capacitances: 
Grid No.1 to plate  
Grid No.1 to filament   
Grid No.1 to grid No  2  
Grid No.2 to plate  
Plate to filament   

DC Grid—No.1 Voltage  
Peak Grid—No.1 Current  
Peak Grid—No.1 Voltage  

6166 

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). 

Ill, 
j This value includes 300 watts of rf circuit loss at 216 Mc, and 900 

watts added to plate circuit. 

Note Min. Max. 

1 172 190 amp 

2 — 0.6 µµf 
3 39 47 ggf 

3 52 64 µµf 
3 21.2 25.8 µµf 
2 — 0.06 mgf 

1,4 - —225 volts 
1,5 - 1.5 amp 
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 
o-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 u: With dc plate voltage of 6000 volts, dc grid-No.2 voltage of 

1200 volts, and dc plate current of 20 ma. 

Note s: 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. 

...Indlcates 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 Single-Sideband 
Suppressed-Carrier Service 

Class B Television Service 

Class C Television Service 

Class C Telephony, 

Plate-Modulated 

CI4ss C Telegraphy and 

FM Telephony 

100 90 

Full Ratings--54 to 216 Mc 

Full Ratings--54 to 216 Mc 

100 

100 

6.C76.1 " 

3.38" MAX. 

1.165MAX. 

HANDLE 

AIR- COOLED 
RADIATOR 

4.36T"Et PLATE .°R12:1 

PLATE 
CONTACT S. 
SURFACE MAX. 

GRID- N12 
TERMINAL 
CONTACT 
SURFACE 

54d2406 
.0 ” 

GRID- NI 
TERMINAL 
CONTACT 
SURFACE 

5.024 

FILAMENT 
TERMINALS 

I. 71"± 

41" 11.63" 
MAX. MAX. 

92CM-7716R2 

4- Indicates a change. 
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WITH THE CYLINDRICAL SURFACES OF THE GRID-No.2 TERMINAL, 

GRID-No.ITERMINAL ANDTHE FILAMENT TERMINALSCLEAN, SMOOTH, 

AND FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH G,. THEFIVE CYLINDRICAL HOLES H,, H,, H,, H6 , AND 

H, HAVE AXES THAT ARE COINCIDENT WITHIN 0.001" AND HAVE 

SUCCESSIVELY SMALLER DIAMETERS AS SHOWN. THE CENTER HOLES 

H6 AND H, ARE LOCATED ON A DIAMETER WITHIN ± 0.001" AND 

THEIR AXES ARE PARALLEL TO THE AXES OF H,, H,, H3 , H6 , 
AND H, WITHIN 00 ± 2.. 

THE PLATE RING WILL BE ENTIRELY ENGAGED BY HOLE H, AND 

WILL SEAT ON THE SHOULDER BETWEEN H, AND H,. THE PLANE 

SURFACE OF THIS SHOULDER IS AT RIGHT ANGLES TO THE AXES 
OF THE HOLES WITHIN 00 ± 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. 

.060"-.060" 

6.420" 
6.00i" - "1 I 
H2 

6.050 

H3 
5.250" 
5.001" 

H4 
4.280 " 
6.001' 

H s 
3.782" 
6.001 " 

.250 
6.001 

SKETCH G, 

90't2' 
AV..« 

3.00"t.06" 

.500: 
6.001 

—.562"* .00I" 

7.000" 

5.656" 
6.001" 

• 
L .500"141N. 

92C5 - 772581 e 

• 
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COOLING REQUIREMENTS 
E fr 5 VOLTS AC 
MAXIMUM RADIATOR TEMPERATURE=1130* C 
•• • ••• • • •••• 
• ••• 

PRESSURE DROP-

INCHES OF WATER  

A 1.3 

1.8 

2.4 

D 3 

E 3.7 

4.5 

MA 
TEMP 
NCOM1N 

CURVES TAKEN ACCer...rt-

INC TO NAFM * STAND-

ARDS - BULLETIN NO 103 

* NATIONAL ASSOCIATION OF 
FAN UFOS., GENERAL MOTORS 
BLDG, DETROIT, MICH. 

2 4 6 8 to 12 

PLATE DISSIPATION-KILOWATTS 

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

Er = 5 VOLTS AC 
GRID-N 22 VOt_T - 800 __ 

R
I
U
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-
-
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1 
A
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E
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E
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7--  

ro 

- 

[ 
GRID - N21 VOLTS E 

• ::. 

.350 

300. 

250 , 

4 200 , 

- I 

• • — 1?0--
• .  

1000 2000 3000 4000 5000 6000 7000 

PLATE VOLTS 

92C5- 7744R1 

ES VOLTS AC 
GRID-N2 VOLTS= 800 

 Hl , 

0 1000 2000 3000 4000 5000 6000 7000 
PLATE VOLTS 

92 CS-7743R1 
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GRID-No I VOLTS 

6166 
AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 

. 5 VOLTS AC 
GRID-No 2 VOLTS= 800 

92CM-7736R2 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE 
CONSTANT-CURRENT CHARACTERISTICS 

Ee= 5 VOLTS AC 

GRID-No 2 VOLTS = 1200 
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AVERAGE PLATE CHARACTERISTICS 
Cathode-Drive Service 

E ç = 5 VOLTS AC 
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AVERAGE CHARACTERISTICS 
Cathode-Drive Service 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
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Beam Power Tube 

FORCED-AIR COOLED 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
THORIATED-TUNGSTEN FILAMENT INTEGRAL RADIATOR 
I2-KW PLATE DISSIPATION IN CW OR TV SERVICE UP TO 220 Mc 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Voltage (AC or DC)'   5 t 5% volts 
Current at heater volts - 5   174 amp.-
Minimum heating time  15 sec 
Cold resistance 0  0038 ohm 

Mu Factor, Grid No.2 to Grid No.1 
for plate volts = 2000, grid-No.2 
volts . 1000, endplate amperes= 2 10 

Direct Interelectrode Capacitances: 
Grid No.1 to plate'   0.6 max. of 
Grid No.1 to filament   42 Pf 
Plate to filament'  0.08 max. pf 
Grid No.1 to grid No  2   60 Pf 
Grid No.2 to plate  24 Pf 

Mechanical: 

Operating Position  Vertical, filament end up or down 
Maximum Overall Length  11.50" 
Maximum Diameter  6.38" 
Weight ( Approx  )  15 lbs 
Radiator  Integral part of tube 
Terminal Diagram (See 0-towns:area Outltne): 

GI -Grid No.1 
G2 -Grid No.2 

Thermal: 
Air Flow: 

Through radiator--The specified flow of incoming air at a 

temperature of 45 0 C for various 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 enter the 

radiator at its plate-terminal end ( See Dimensional 
Outline). Filament power', plate power, grid-No.2 power, 

and air flow may be removed simultaneously. 

Percentage ofmaximum-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 in. of water 

.-Inclicates a change. 

P - PI ate 
F - Filament 

RADIO CORPORATION OF AMERICA DATA I 

Electron Tube Division Harrison, N. J. I -63 
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To grid-No.2 terminal   50 min. cfm 
To grid-/b.1 terminal 

and filament terminals  50 min. cfm 
Incoming-Air Temperature  50 max. °C 
Radiator Temperature (Measured on the 
core at end away from incoming air) . . . 180 max. °C 

Terminal Temperature: 
Filament, grid No.1, grid 

No.2, and plate   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.): 4 
Synchronizing level   8o04 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   6400 volts 
DC Grid-No.2-to-Grid-No.1 Voltage . . .   800 volts 
DC Cathode-to-Grid-No.1 Voltage   90 volts 

• 

• 

• 

• 

• 

• 
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Peak RF Grid-No.1 Voltage   550 volts 
DC Plate Current  1.8 amp 
DC Grid-No.2 Current  0.16 atop 
DC Grid-No.1 Current ( Approx  )   0.18., amp 
Driver Power Output ( Approx.1 4  1254 watts 
Useful Power Output ( Approx.)   6000 watts 

RF POWER AMPLIFIER 8 OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CGS* Ratings, Absolute-Max -town 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 max. amp 
PLATE INPUT   20000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 

Typical Operation in Grid-Drive Circuit: 

At 6o Mc At 216 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-No.2 Current  0.3 0.3 amp 
CC Grid-No.1 Current ( Approx-). 0.14 p 
Driver Power Output ( Approx.* 95n ot amp Driver watts 
Useful Power Output (Approx.) . 12000 10000 watts 

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 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. 

Continuous Commercial Service. 

Computed between half-power points and based an tube output capaci-
tance only. 

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-
voltages, in components, . n initial tube characteristics, and in tube 
characteristics during life. 

This value includes 700 watts of rf-circuit loss at 216 Mc. 

The driver stage is required to supply tube losses, rf-circuit losses, 
and rf power added to plate circikit. The driver stage should be 
designed as indicated in footnote ( 6). 

This value Includes 070 watts of rf-circuit loss at 216 Mc and 1030 
watts added to plate circuit. 

'Single-Tone' operation refers to that class of amplifier service in 
which the grid-No.1 input consists of a monofrequeny 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. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 1-63 
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o 

0 

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 envelopedoes not exceed 115 oer 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 6166A/7007 or a 
preceding stage is keyed. In this case, the regulation of the source 
should be sufficient to prevent the grid-f10.2 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 by combination methods. 

This value includes 20 watts of rf-circuit loss. 
LA 

This value includes 675 watts of rf-circuit loss. 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

...- Filament Current  1 165 183 amp 
Di rect I nterelect rode Capacitances: 
Grid No.1 to plate  2 - 0.6 pf 
Grid No.1 to filament   3 39 47 of 
Grid No.1 to grid No  2   3 52 64 pf 
Grid No.2 to plate  3 21.2 25:8 pf 
Plate to filament   2 - 0.08 Pf 

DC Grid-No.1 Vol tage 1  4 - —225 volts 
Peak Grid-No.1 Current 1  5 - 1.5 amp 
Peak Grid-No.1 Vol tage 1  5 - 315 vol ts 

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 grld-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. 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 

Cathode-Drive Service 
Ef = 5 VOLTS AC 
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6166 
VHF POWER TETRODE 

FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Filament,Thoriated Tungsten: 
Voltage*   5.0 t 5% . . . ac or dc volts 
Current at 5 volts .   181 
Minimum heating time   15  Sec 

Cold Resistance. . . . 0.0038  ohm 
Mu Factor, Grid No.2 to Grid No.1 for 

plate volts = 2000, 
grid-No.2 volts = 1000, 
and plate amperes - 2  10 

Direct Interelectrode Capacitances: 
Grid No.1 to plate**   0.6 max. ppf 
Grid No.1 to filament  42 gial 
Plate to filament**  0.08 max. mgf 
Grid No.1 to grid No.2   60 mmf 
Grid No.2 to plate   24 mgf 

Mechanical: 

Operating Position  Vertical, filament end up or down 
Maximum Overall Length   11-5/8" 
Maximum Diameter 

amp 

6-13/32" 
Weight ( Approx./   15 lbs 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

GI-Grid No.1 

02 -Grid No.2 

P- Plate 

F- Filament 

Air Flow: 
Through Radiator--The specified flow of incoming air at a 
temperature of 45 °C for various plate dissipations, as 

indicated in the following tabulation, should be deliv-

ered by a blower through the radiator before and during 

the application of any voltages. The air should enter the 

radiator at its plate-contact-surface end (See Dimension-
al Outline). Filament power, plate power, and air flow 

may be removed simultaneously. 

Percentage of maximLm 

rated plate dissipation 

for each class of ser-

vice   100 80 60 

Minimum air flow   350 270 200 cfm 

Static pressure  3 2.1 1.3 in. of water 

Un it. ra irdieeee'soslatrayglocrrond: pelele 7e ellinii=eue ofilament fna  
starting current. 

**: See next page. -a-indicates a change. 
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VHF POWER TETRODE 

To Grld-No.2 Termtnal: 
Plate- ring end   §§ 
Grid-No. 1-terminal end   50 min. cfm 

To Grtd-No.1 Terminal and FIlament Seals 50 min. cfm 

Incoming-Air Temperature   45 max. °C 
Radiator Temperature (Measured on the 
core at end away from incoming 
air)   180 max. °C 

Glass Temperature ( At hottest part)  180 max. °C 
Seal Temperature: 

Filament, grid No.1, grid No.2, and 
plate  180 max. °C 

Fittings: 

Filament Connector ( 2 required)  RCA-216F1 
Connector Wrench ( 2 required)  RCA-212F1 

RF POWER AMPLIFIER -- Class8 Television Service 

Synchronizing-leuel conditions Per tube unless otherwise specified 

(Foliages are referred to cathode unless otherwise speicfied) 

Maximum CCS. Ratings, Absolute Values: 

54 to 216 Mc 

DC PLATE VOLTAGE   6000§ max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . 2000 max. volts 
DC PLATE CURRENT   4 max. amp 
PLATE INPUT  2200(4 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: 

8andwidthà of 8.5 Nt 

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   2.60 amp 

** 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, per-

• pendicular to the tube axis, and is connected to grid No.2. 

WW A sufficient quantity of the air flow to the radiator should be di-
rected onto the plate end of the grid-No.2 terminal so that its tem-

• perature does not exceed the specified value. 

W For operation on VHF television channels 2 through 6, dc plate volt-
age may be Increased to 6400 volts maximum and plate input may be in-
creased to 24,000 watts maximum provided all other ratings are met. 

e .A : see next page. 
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VHF POWER TETRODE 

DC Grid-No.2 Current ( Pedestal Level). 0.207 amp 
DC Grid-No.1 Current (Approx.): 
Synchronizing level   0.175 amp 

0.085 Pedestal level   amp 
Driver Power Output (Approx.):1 
Synchronizing level  800# watts 
Pedestal level   450 watts 

Power Output (Approx.): 
Synchronizing level  12000 watts 
Pedestal level   6800 watts 

Typical Operation in Cathode-Drive Circuit: 

Bandwidth' 018.5 Mc 

DC Plate Voltage   5800 volts 
DC Grid-No.2 Voltage   800 volts 
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   2.60 amp 

DC Grid-No.2 Current ( Pedestal Level)  0.152 amp 
DC Grid-No.1 Current ( Approx.): 
Synchronizing level  0.202 amp 
Pedestal level   0.110 amp 

Driver Power Output (Approx.):4 
Synchronizing level  1300## watts 
Pedestal level   700 watts 

Power Output ( Approx.): 
Synchronizing level  12000 watts 
Pedestal level   6800 watts 

GRID-MODULATED RF POWER AMPLIFIER --
Class C Television Service 

Synchroniz.ing-leuel conditions per tube unless otherwise specified 

Maximum CCSe Ratings, Absolute Values: 

DC PLATE VOLTAGE   
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE .   

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

DC PLATE CURRENT   4 max. amp 
P,ATE INPUT  22000 max. watts 

The driver stage is required to supply tube losses. rb-circuit losses, 
and rf power added to plate .circuit. The driver stage should be 
designed as indicated under (p). 

n  This value includes 300 watts of rf-circuit lcss at 216 Mc. and 900 
watts added to plate circuit. 

e .A ... * : see next page. .-Indicates a change. 
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VHF POWER TETRODE 

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: 

Bandwtclthe 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.):, 
Synchronizing level   8004 watts 

Power Output ( Approx.): 
Synchronizing level   12000 watts 
Pedestal level  6800 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use ai the maximum modulation factor of 1.0 

Maximum GCS Ratings, Absolute Values:t 

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 

Typical Operation in Grid-Drive Circuit: 

up to3o Mc 
DC Plate Voltage  4700 volts 
DC Grid-No.2 Voltage (Modulated 100%)  800 volts 
DC Grid-No.1 Voltage*   -280 volts 
Peak RF Grid-No.1 Voltage   485 volts 
DC Plate Current  1.56 amp 

4 Computed between half- power points and based on tube output capaci-
tance only. 

# This value includes 700 watts of rf-circuit loss at 216 Mc. 

see next page. -. Indicates a change. 
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VHF POWER TETRODE 

DC Grid-No.2 Current  0.217 amp 
DC Grid-No.1 Current ( Approx  )   0.150 amp 
Driver Power Output ( Approx.)   1806 watts 
Power Output ( Approx  ) 5500 watts 

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

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS. Ratings, Absolute Values:t 

DC PLATE VOLTAGE. . . . . . .   6600 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  2.75 max. amp 
DC GRI04.1o.1 CURRENT  0.6 max. amp 
PLATE INPUT   18000 max. watts 
GR(D-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. wafts 

Typical Operation in Grid-Drive Circuit: 

At 216 Mc 

DC Plate Voltage  5800 5800 volts 
DC Grid-No.2 Voltage"  1200 1200 volts 
DC Grid-No.1 Voltage"  -130 -175 volts 
Peak RF Grid-No.1 Voltage   230 370 volts 
DC Plate Current  1.8 2.6 amp 
DC Grid-No.2 Current  0.1 0.267 amp 
DC Grid-No.1 Current ( Approx.). 0.05 0.110 amp 
Driver Power Output ( Apprcx.)#. 300. 750. watts 
Power Output ( Approx  )   6000 9000 watts 
• Continuous Commercial Service. 

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. 

These ratings hold for operation up to SO Mc; for ratings at higher 
frequencies, see Maximum Ratings vs Frequency Table. 

Obtained preferably from a separate source. 

Obtained preferably from a combination of 565-ohm grid-No.1 resistor 
and - 170-volt fixed bias. 

This value includes 50 watts of rf-circuit loss at SO 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 1155 of the carrier conditions. 

ee Obtained preferably from a separate source, or from the plate-supply 
voltage with a voltage divider, or through a series resistor. 
series grid-No.2 resistor should not be used if the 6166 or a preced-
ing 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 bins 
must be provided to limit the plate current. 

• Obtained from fixed supply, by grid-Not resistor, by cathode resistor, 
or by combination methods. 

M This value includes 270 watts of rf-circuit loss. 

e This value includes 675 watts of rf-circuit loss. 

'n- indicates a change. 
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VHF POWER TETRODE 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 

MAX. PERMISSIBLE PERCENTAGE 
OF MAX. RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class B Tel evi s i on Servi ce 
ClassC Television Service 
Class C Telephony, 

Plate—Modulated 
Class C Tel egraphy and 

FM Telephony 

30 220 I Mc 

Full Ratings--54 to 216 Mc 
Full Ratings--54 to 216 Mc 

100 90 

100 90 î 

HANDLE 

AIR- COOLED 
RADIATOR 

PLATE RING 

PLATE 
CONTACT. 
SURFACE - MAX. 

GRID- N2 
TERMINAL 
CONTACT. 
SURFACE- 4.25e_.4 
GR ID- NU 
TERMINAL 

SURFACE 
CONTACT. 

5.02s" 

FILAMENT 
TERMINALS. 

6"± 3/32 " 

MAX. -•••• 

1.16eMAX. 

1.710"3.040"--wq 

11 5/8' 

MAX. MAX. 

171- 32" 

r-
3 " 

± '132" 

- 9/ 'MIN 63/3 ;  

32 • 

_t 16 • 13/ -MIN 

92CM- 7716RI 

w WITH THE CYLINDRICAL SURFACES OF THE PLATE RING, GRID-

No.2 TERMINAL, GRID-No.I TERMINAL, ANDFILAMENTTERMINALS 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH G1. PROPER ENTRY OF THE TUBE 
IN THE GAUGEISOBTAINED WHEN THE PLATE RING IS ENTIRELY 

ENGAGED BY HOLE HI . 
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6166 

VHF POWER TETRODE 

SKETCH 6 1 

• 

• 

HI  
" FL' 

6.001" — •"1 

s.Zito" 
.001 " 

113 

4.3%7" 
5.001" 

H4 „ 
3.725 
5.00' 

.250 
5.001 

.1355" 
5.001" 

9et 2' 

.soo: 
5.001 

.562"5.001" 

92C5 -7725 

7.000" 
MIN. 

5.656" 
5.001" 

THE FOUR CYLINDRICAL HOLES Hi, H2, H3, AND H, HAVE AXES 

CCINC I DENT WITHIN 0.001". THE HOLES H6 AND H6 HAVE AXES 

PARALLEL TO THE AXES OF Hi, H2, H3, AND H,, WITHIN 00 ± 2'. 
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COOLING REQUIREMENTS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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Beam Power Tube 

FORCED-AIR COOLED 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
THORIATED-TUNGSTEN FILAMENT INTEGRAL RADIATOR 
I2-KW PLATE DISSIPATION IN CW OR TV SERVICE UP TO 220 Mc 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Voltage ( AC or DC)*   5 t 5% volts 
Current at 5 volts  181 amp 
Minimum heating time  15 sec 
Cold resistance 0  0038 ohm 

Mu Factor, Grid No.2 to Grid No.1 
for plate volts = 2000, grid-No.2 
volts = 1000, endplate amperes= 2 . 10 

Direct Interelectrode Capacitances: 
Grid No.1 to plate 0.6 max. µµf 

Grid No.1 to filament   42 Mgf 
Plate to filament'  0.08 max. µµf 

Grid No.1 to grid No  2   60 mi-a 
Grid No.2 to plate  24 MO 

Mechanical: 
Operating Position  Vertical, filament end up or down 
Maximum Overall Length  11.50" 
Maximum Diameter  6.38" 

15 lbs Weight ( Approx  ) 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Out/;ne): 

GI -Grid No.1 
G2 -Grid No.2 

P- Plate 
F - Filament 

Air Flow: 
Through radiator—The specified flow of incoming air at a 

temperature of 450 C for various 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 enter the 

radiator at its plate-terminal end ( See Dimensional 
Outline). Filament power, plate power, grid-No.2 power, 

and air flow may be removed simultaneously. 

Percentage of maximum- rated 

plate dissipationfor each 
class of service  100 83 67 50 

Minimum air flow  550 350 230 175 cfm 
Static pressure   6.6 3 1.6 1 in. of water 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 10-60 
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To grid-No.2 terminal   50 min. cfm 
To grid-No.1 terminal 
and filament terminals  50 min. cfm 

Incoming-Air Temperature  50 max. oc 
Radiator Temperature (Measured on the 
core at end away from incoming air) . 180 max. °C 

Terminal Temperature: 
Filament, grid No.1, grid 

No.?, and plate   180 max. °C 

RF POWER AMPLIFIER -- Class El 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 sao Mc 

DC PLATE VOLTAGE  7500 max. volts 
DC GRID- 4o.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.j 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.): 4 
Synchronizing level   8006 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 No 

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 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. j. 
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Peak RF Cathode-to-Grid-No.1 Voltage: 
Synchronizing level   360 volts 
Pedestal level  285 volts 

DC Plate Current: 
Synchronizing level   3.65 amp 
Pedestal level   2.75 amp 

DC Grid-No.2 Current ( Pedestal Level) . 0.175 amp 
DC Grid-No.1 Current ( Approx.): 

Synchronizing level   0.24 amp 
Pedestal level   0.16 amp 

Driver Power Output ( Approx.) 4 : 
Synchronizing level   1500e watts 
Pedestal level   850 watts 

Useful Power Output (Approx.): 
Synchronizing level   14000 watts 
Pedestal level   7900 watts 

GRID-MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Synchronising- level conditions per 
tube 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 GRID-No.1 VOLTAGE (White Level). . -1000 max. volts 
DC PLATE CURRENT  4 max. amp 
PLATE INPUT   24000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 
GRID-No.1 DISSIPATION   300 max. watts 

Typical Operation in Grid-Drive Circuit at 216 Mc: 

Bandwidth. 018.5 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   ige watts 
Pedestal level  425 watts 

e RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N. J. 10-60 
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Bandwidth. of 8.5 Mc 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts e 
Pedestal level  6800 watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum CCS* Ratings, Absolute-Maximum Values: 

Up to 220 Mt 

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 Class A62 "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.-Signal DC Plate Current  2.750 amp 
Max.-Signal DC Grid-No.2 Current 0  26 amp 
Max.-Signal DC Grid-No.1 Current  0.080 amp 
Max.-Signal Peak RF Grid-No.1 Voltage   305 volts 
Max.-Signal Driving Power ( Approx.)   25 watts 
Max.-Signal Power Output ( Approx  )   12000 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with aneximum moduiattonfactorof 

Maximum CCS* Ratings, Absolute-Maximum Values: 

Up to 220 MC 

DC PLATE VOLTAGE  5500 max. volts 
DC GRID-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 NC 

DC Plate Voltage  4800 volts e 
DC Grid-No.2 Voltage (Modulated 100%1. .   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  1.8 amp 
DC Grid-No.2 Current  0.16 amp 
DC Grid-No.1 Current ( App-ox  1   0.18., amp 
Driver Power Output ( App .-0x.).  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 max. amp 
PLATE INPUT   20000 max. watts 
GID-No.2 INPUT   400 max. 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 Voltagev   -310 -310 volts 
Peak RF Grid-No.1 Voltage . . .   560 560 volts 
DC Plate Current  2.75 2.75 amp 
DC Grid-No.2 Current  0.3 0.3 amp 
DC Grid-No.1 Current (Approx.).   0.14 0.14 amp 
Driver Power Output ( Approx.).   959 750" watts 
Useful Power Output ( Approx.) .   12000 10000 watts 

Full rated filament voltage can be applied safely to the cold filament. 
It { snot necessary to provide means for limiting the filament starting 
current. 

With external flat metal sheild 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 conrected to grid NO.?. 

Continuous Commercial Service. 

Computed between half-power points and based on tube output capaci-
tance only. 

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-
voltages, in components, in initial tube characteristics, and in tube 
characteristics during life. 

This value includes 700 watts of rf-circuit loss at 216 Mc. 

The driver stage is required to supply tube losses. rf-circuit losses. 
ano rf power added to plate circu,it. The driver stage should be 
designed as indicated in footnote ( 4). 

This value includes 470 watts of rf-circuit loss al 216 Mc and 1030 
watts added to plate circuit. 

"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 a single - 
sideband suppressed-carrier system when a single audio frequency of 
constant amplitude is applied to the input of the system. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division 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. 

t This value includes 25 watts of rf-circuit loss. 

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

o 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 6166-A/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 by combination methods. 

✓ This value includes 20 watts of rf-circuit loss. 

AA 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 µµf 
Grid No.1 to filament   3 39 47 µµf 
Grid No.1 to grid No  2   3 52 64 mmf 
Grid No.2 to plate  3 21.2 25.8 meif 
Plate to filament   2 - 0.08 pea 

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.I voltage adjusted to 
give peak plate current of 11 amp. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RADIATOR 
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RADIATOR FLANGE 
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CONTACT SURFACE 
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MAX. 
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re: 

92CL-10626R2 

NOTE: WITH THE CYLINDRICAL SURFACES OF THE PLATE TERMINAL, 

GRID-No.2 TERMINAL, GRID-No.I TERMINAL, AND FILAMENT 

TERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE 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 H, AND WILL SEAT ON THE SHOULDER 

BETWEEN H1 AND H2. THE PLANE SURFACE OF THIS SHOULDER IS 

AT RIGHT ANGLES TO THE AXES OF THE HOLES WITHIN 00 ± 2'. 
SEATING IS DETERMINED BY FAILURE OF A 0.020"-THICKNESS 

GAUGE TO ENTER MORE THAN 1/16" BETWEEN SHOULDER SURFACE 

A4D 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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6166-A/7007 
AVERAGE CHARACTERISTICS 

Cathode-Drive Service 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
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6181 

BEAM POWER TUBE 
FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage*   120 max. . ac or dc volts 
Current at 120 volts .   1.6  amp 
Minimum heating time at 117 volts  5 minutes 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 1000, 
grid-No.2 volts = 400, 
and plate amperes - 1  7 

Direct Irterelectrode Capacitances: 
Grid No.1 to plate**   0.40 max. pmf 
Grid No.1 to cathode d. heater  46 puf 
Plate to cathode 6 heater 0.10 max. puf 
Grid No.1 to grid No.2   50 mmf 
Grid No.2 to plate   22 muf 
Grid No.2 to cathode 6 heater* **   4.4 max. µµf 

Mechanical: 

Mounting Position  Vertical, cathode end up or down 
Maximum Overall Length   7-1/4" 
Greatest Diameter  5" ± 1/32" 
Weight ( Approx.)   5 lbs 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

GI-Grid No.1 K- Cathode 

G2 -Grid No.2 P- Plate 

H- Heater 

Air Flow: 
Through Radiator--The specified flow of incoming air for 
various plate dissipations, as indicated in the following 

tabulation, should be delivered by a blower through the 
radiator in either direction before and during the appli-

cation of any voltages. In this tabulation, the flow and 

pressure values are for condition with radiator-tempera-

ture rise held constant at 135 °C above incoming-air tem-

perature. Under any condition, the air flow must be ado-

* 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 condi-
tions and frequency to prevent overheating the cathode and resultant 
short life. 

With external flat metal shield having a diameter of 8. and center 
hole approximately S-7/16 . 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 terminal. 

Same as (no) except that center hole has diameter of approximately 
g., and shield is connected to grid-No.1 terminal. 

-.Indicates a change. 

YAC 

Y.. 

6-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

DATA 1 

«11.• 



e 
6181 

BEAM POWER TUBE 

quate to limit the temperature of the radiator to its 

specified maximum value. Heater power, plate power, and 

air flow may be removed simultaneously. 

Percentage of maximum 

rated plate dissipa-

tion for each class 

of service   100 75 50 

Minimum air flow   75 50 30 cfm 

Static pressure 0  56 0.25 0.10 in. of water 

To Grid-Yo.d Terminai --A sufficient quantity of air should 
be delivered tothis terminal so that its temperature does 

not exceed the specified maximum value. 

To Grid-Ro. 1 Terminal, Cathode Terminal, and Beater Pin--An 
air flow of about 20 cfm from a I.-diameter nozzle at a 

distance of 1/2. from the heater pin should be directed 

onto the cathode terminal and heater pin, and then over 

the grid-No.I terminal. The quantity of air should be 

sufficient so that the temperature of the cathode, heater, 

and grid-No.I seals does not exceed the specified maximum 

value. 

Radiator Temperature ( Measured on 
core at end adjacent to plate-
terminal flange)   180 max. 

Seal and Terminal Temperature: 
Cathode, heater, grid No.1, grid 
No.2, and plate  180 max. 

Oc 

OC 

RF POWER AMPLIFIER--Class B Television Service 

Synchronizing-Zeusl conditions per tube unless otherwise specified 

Maximum GCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . . .  2000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE . . .  500 max. volts 
DC PLATE CURRENT . . . . . . .  1.75 max. amp 
DC GRID-No.1 (CONTROL-GRID) CURRENT. . .  0.2 max. amp 
PLATE INPUT  3500 max. watts 
GRID-No.2 INPUT  40 max. watts 
PLATE DISSIPATION  2000 max. watts 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

Bandwidte of 8 Mc 

Air Flow Through Radiator: 
Minimum, with incoming air at 45 °C. 60 cfm 
Static pressure  o.36 in. of water 

DC Plate-to-Grid-No.1 Voltage  1875 volts 
DC Grid-No.2-to-Grid-No.1 Voltage  550 volts 
DC Cathode-to-Grid-No.1 Voltage  75 volts 
Peak RF Cathode-to-Grid-No.1 Voltage: 
Synchronizing level  120 volts 
Pedestal level   90 volts 

•,&; See next page. 
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6181 

BEAM POWER TUBE 

DC Plate Current: 
Synchronizing level   1.7 amp 
Pedestal level   1.3 amp 

DC Grid-No.2 Current ( Pedestal Level)   -0.025 amp 
DC Grid-No.1 Current ( App-ox.): 
Synchronizing level   0.075 amp 
Pedestal level  0.020 amp 

Driver Power Output (Approx.):4 
Synchronizing level   200 watts 
Pedestal level  115 watts 

Output-Circuit Efficiency (Approx.) .   75 % 
Useful Power Output (Approx.): 
Synchronzing level  1200" watts 
Pedestal level  675" watts 

BIAS-MODULATED RF POWER AMPLIFIER--Class C Television Service 

Synchronizing- level conditions per tuhe unless otherwise specified 

Maximum We Ratings, Absolute Values: 

DC PLATE VOLTAGE. . . . .. . . . 2000 max. volts 
DC GRIO-No.2 ( SCREEN-GRID) VOLTAGE.. : : 500 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE 

(White Level)   -300 max. volts 
DC PLATE CURRENT  1.75 max. amp 
DC GRID-No.1 CURRENT  0.2 max. amp 
PLATE INPUT   3500 max. watts 
GRID-No.2 INPUT   40 max. watts 
PLATE DISSIPATION   2000 max. watts 

Typical Grid-Bias-Modulated Operation in Cathode-Drive 
Circuit at 900 Mc: 

BandwicIte of 8 Mc 

Air Flow Through Radiator: 
Minimum, with incoming air at 45 0C   6o cfm 
Static Pressure   o.36 in. of water 

DC Plate-to-Grid-No.1 Voltage   1875 volts 
DC Grid-No.2-to-Grid-No.1 Voltage . .   550 volts 
DC Cathode-to-Grid-No.1 Voltage: 
Synchronizing level   75 volts 
Pedestal level  105 volts 
White level   230 volts 

Peak RF Cathode-to-Grid-No.1 Voltage.   120 volts 
DC Plate Current: 

Synchronizing level   1.7 amp 
Pedestal level  1.2 amp 

DC Grid-No.2 Current 
(Pedestal Level)  -0.025 amp 

DC Grid-No.1 Current ( Approx.): 
Synchronizing level   0.075 amp 
Pedestal level  0.020 amp 

..à.....: See next page. 

6-57 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 2 



6181 

BEAM POWER TUBE 

Driver Power Output ( Approx.): 4 
Synchronizing level  200 watts 

Output-Circuit Efficiency ( Approx.).   75 % 
Useful Power Output ( Approx.): 

Synchronizing level  1200" watts 
Pedestal level   6754. watts 

Typical Cathode-Bias-Modulated Operation in Cathode-Drive 
Circuit at 900 Mc: 

Bandwidte of 8 Mc 

Air Flow Through Radiator: 
Minimum, with incoming air at 45 °C  60 cfm 
Static Pressure  0.36 in. of water 

DC Plate-to-Grid-No.1 Voltage  1875 volts 
DC Grid-No.2-to-Grid-No.1 Voltage. 550 volts 
DC Cathode-to-Grid-No.1 Voltage: 

Synchronizing level  75 volts 
Pedestal level   105 volts 
White level  210 volts 

Peak RF Cathode-to-Grid No.1 Voltage   120 volts 
DC Plate Current: 
Synchronizing level   1.7 amp 
Pedestal level   1.2 amp 

DC Grid-No.2 Current ( Pedestal Level)  -0.025 amp 
DC Grid-No.1 Current ( Approx.): 
Synchronizing level  0.075 amp 
Pedestal level   0.020 amp 

Driver Power Output ( Approx.):4 
Synchronizing level  200 watts 

Output-Circuit Efficiency ( Approx.).   75 % 
Useful Power Output ( Approx.): 
Synchronizing level  1200" watts 
Pedestal level   675" watts 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

Carrier conditions fer tube for use with a max. modulation factor of 1.o 

Maximum CCS. Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . . .  1600 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE .  400 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE.  -300 max. volts 
DC PLATE CURRENT   1.05 max. amp 
DC GRID-No.1 CURRENT   0.2 max. amp 
PLATE INPUT  1650 max. watts 
GRID-No.2 INPUT  25 max. watts 
PLATE DISSIPATION  1300 max. watts 

• Measured between half—power points. 

e,4...: See next page. 
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6181 

BEAM POWER TUBE 

Typical Operation in Cathode-Drive Circuit at 400 Mc: 

Air Flow Through Radiator: 
Minimum, with incoming air at 45 °C 40 dm 
Static Pressure   o.16 in. of water 

DC Plate-to-Grid-No.1 Voltage   1775 volts 
DC Grid-No.2-to-Grid-No.1 Voltage . .   • 550 volts 
DC Cathode-to-Grid-No.1 Voltage . . .   • 175 volts 
Peak R= Cathode-to-Grid-No.1 Voltage. • 210 volts 
DC Plate Current  1 amp 
DC Grid-No.2 Current  0.065 amp 
OC Grid-No.1 Current (Approx  1   0.045 amp 
Driver Power Output ( Approx.) ." . . . 250 watts 
Output-Circuit Efficiency (Approx.) . 90 % 
Useful Power Output (Approx.)   950" watts 

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

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum M e Ratings, Absolute Values: 

DC P-...ATE VOLTAGE  
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . 
DC -PLATE CURRENT  
DC GRID-No.1 CURRENT  
PLATE INPUT   
GRID-No.2 INPUT   
PLATE DISSIPATION   

2000 max. volts 
500 max. volts 

-300 max. volts 
1.25 max. amp 
0.2 max. amp 
2500 max. watts 

40 max. watts 
2000 max. watts 

Typical Operation in FM Service with Cathode-Drive 
Circuit at 900 Mc: 

Air Flow Through Radiator: 
Minimum, with incoming air at 45 °C   30 cfm 
Static Pressure   0.09 tn. of water 

DC Plate-to-Grid-No.I Voltage   1910 volts 
DC Grid -No.2-to-Grid-No.1 Voltaget. .   550 volts 
DC Cathode-to-Grid-No.1 Voltagett . .   110 volts 
Peak RF Cathode-to-Grid-No.1 Voltage.   120 volts 
DC P'ate Current  0.9 amp 
DC Grid-No.2 Current  0.05 amp 
DC Grid-No.1 Current ( Approx  )   0.015 amp 
Driver Power Output ( Approx.)4  150 watts 
Output-Circuit Efficiency ( Approx.) .   70 % 
UsefL1 Power Output (Approx.)   600" watts 

. Continuous Commercial Service. 

4 The driver stage is required to supply tube losses, rf—circuit losses, 
ano rf power added to the plate input. The driver stage should be 
detigned to provide an excess of power above the indicated value to 
take care of variations in line voltage, in components, in initial 
taie characteristics, and in tube characteristics during life. 

..,#,° ,t,tt: See next page. 
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6181 

BEAM POWER TUBE 

Heater Current 
Direct lnterelectrode 
Capacitances: 
Grid No.1 to plate** . 
Grid No.1 to cathode 

& heater   

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

1 1.5 1.7 amp 

Plate to cathode 8 
heater 

Grid No.1 to grid No.2 
Grid No.2 to plate . . 
Grid No.2 to cathode 

heater** *  
Mu-Factor, Grid No.2 to 
Grid-No  1  

Grid-No.1 Voltage  
Peak Cathode Current .   

- 0.40 Me 

42.5 49.5 mmf 

- 0.10 me 
47 57 mgf 

20.5 24.5 mgf 

4.4 me 

1,2 2.5 11.5 
1,3 -50 -140 volts 
1,4 12 - amp 

Note 1: With 120 volts ac on heater. 

Note 2: With dc plate volts . 1000; dc grid-No.2 volts . 400; and de 
grid-No.1 voltage adjusted to produce a dc plate current of 
1.0 ampere. 

With de plate volts . 1750; dc grid-NO.2 volts • 500; and dc 
grid-No.1 voltage adjusted to produce a dc plate current of 
0.1 ampere. 

Note 4: Designers should limit themaximum usable cathode current ( Plate 
current plus grid-No.2 current plus grid-No.1 current) to this 
value under any condition of operation. 

With external flat metal shield having a diameter of 8. and center 
hole approximately 3-7/16 . 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 terminal. 

*00 same as (*.) except that center hole has diameter of approximately 
9., and shield is connected to grid-No.1 terminal. 

In cathode-drive, plate-modulated, class C rf poweramplifier service, 
the 6181 can be modulated 100% if the r? driver stage is also modulated 
100% simultaneously. Care should be taken to insure that the driver-
modulation and amplifier-modulation voltages are exactly in phase. 

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

o 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. 

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 6181 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 500 
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 re-
sistor, or by combination methods. 

Note 3: 

I. 

ft 

-.indicates a change. 
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6181 

BEAM POWER TUBE 

AM-COOLED 
RADIATOR 

PLATE 
FLANGE 

PLATE 
CONTACT,, 
SURFACE 

3.560" MAX. GRID-5N2 
TERMINAL 
CONTACT,, 
SURFACE 1365" 

MM. 
GRID-NE I 
TERMINAL 3.06e MAX. 
CONTACT,, 2.905 
SURFACE 

CATHODE 2.56d MAX. 
& HEATER 
TERMINAL 
CONTACT,, 
SURFACE 

HEATER 
TERMINAL 

BEVELED NOT TO 

EXCEED 34; 

52 

1795" 
MIN. 

kj MIN. 
.125' 

3.005« 

„ 

2 -e32 

₹ 4'3; 

4;t 3S; e 

MAX. 

41/; 

77eg 

MAX. 

92CL-7754R3 

WITH THE CYLINDRICAL SURFACES OF THE PLA-E FLANGE, GR I D-

No. 2 TERMINAL, GRID-No. I TERMINAL, CATHODE TERMINAL, AND 
HEATER-PIN TERMINAL CLEAN, SMOOTH, AND FREE OF BURRS, THE 

7 UBE WI LL ENTER A GAUGE AS SHOWN IN SKETCH G1 . PROPER 
ENTRY OF THE TUBE I N THE GAUGE IS OBTAINED WHEN THE PLATE 

FLANGE IS SEATED ON THE SHOULDER BETWEEN HOLES H, AND 
1- 2 . SEATING IS DETERMINED BY FAILURE OF A . 010" THICKNESS 

GAUGE I / 8" WIDE TO ENTER MORE THAN I/ 16" BETWEEN SHOULDER 

SURFACE AND PLATE FLANGE. SLOTS ARE PROVIDED TO PERMIT 

THIS MEASUREMENT TO BE MADE. 
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COOLING REQUIREMENTS 
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6181 

AVERAGE PLATE CHARACTERISTICS 
 CATHODE - DRIVE OPERATION 
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6181 
AVERAGE CHARACTERISTICS 
CATHODE— DRIVE OPERATION 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
CATHODE - DRIVE OPERATION 
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621E53 
UHF MEDIUM-MU TRIODE 

"PENCIL TYPE" WITH EXTERNAL PLATE RADIATOR 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Vo.tage ( AC or DC): 

Under Transmitting Conditions 6.0t 10% volts 
Under Standby Conditions   6.3 max. volts 

Current at 6.0 Volts   0.280 amp 
Ampl'fication Factor   27 
Tranconductance, for dc plate current of 

27 milliamperes and dc plate voltage 
of 200 volts   7000 mmhos 

Direct interelectrode Capacitances: 
With Exter- Without Exter-

nal Shield& nal Shield 

Grid to Plate   1.5 1.7 puf 
Grid to Cathode   2.9 mgf 
Plate to Cathode . 0.08 max. puf 

Mechanical: 

Terminal Connections: 

Il: Heater 

K: Cathode Cylinder 
(Adjacent to 
heater lead 
terminals) 

G: Grid Flange 
(Between glass 
sections) 

P: Plate Cylinder 
(With integral 
radiator) 

Mounting Position   Ay 
Wmensions and 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 cooling under 
canditionsof free circulation of air. The cooling must be sufficient 
to limit the plate—seal temperature to 1250C. 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 radia— 
tor fins. The quantity of air should be sufficient to limit the 
plate—seal temperature to 1250C. See curves. 

Incoming Air Temperature   40 max. oc 
P'ate-Seal Temperature (Measured 

on Plate Seal)  175 max. 0C 
Weight (Approx  )   24 grams (0M350z) 
Socket for Heater Leads . . Cinch No.54A16325, or equivalent 

A flat plate shield 1-1/1ln diameter located parallel to the planent the 
grid flange and midway between the grid flange and the radiator plate 
terminal. The shield is tied to the cathode. 

MARCH 1, 1954 TWŒMPARMMENT TENTATIVE DATA 1 
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6263 

UHF MEDIUM-MU TRIODE 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without amplitude modulation' 

CCS° /CAS" 

Maximum Ratings, Absolute Values: 

For Pressures down to 46 Am of Hg" 

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°   -3o -35 volts 
DC Plate Current   35 40 ma 
DC Grid Current ( Approx  )   11 11 ma 
Useful Power Output ( Approx..   5., * watts 

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 
Useful Power Output ( Approx.). 7. 10. watts 

Maximum Circuit Values (CCS or ¡ CAS Conditions): 

Grid-Circuit Resistance 0  1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions per tube for use with a max. modu/ation factor of 1.0 

éCS# ¡CAS" 

Maximum Ratings, Absolute Values: 

For Pressures down to 46 mm of Hg" 

DC PLATE VOLTAGE   275 max. 300 max. volts 

* 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. 

See next page. 
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UHF MEDIUM-MU TRIODE 

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   90 max. 90 max. volts 
Heater positive with 

respect to cathode   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' 86 watts 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-Circuit Resistance 0  1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Nax. 

Heater Current   1 0.260 0.300 amp 
Grid-to-Plate Capacitance   1.45 1.95 petf 
Grid-to-Cathode Capacitance 2.45 3.35 µpf 
PlateLto-Cathode Capacitance - 0.08 wf 
Plate Current   1,- 2 18 36 ma 
Transconductance   1,2 5600 8400 µmhos 
Useful Power Output . . .   3,4 6.5 - watts 

mote 1: With 6.0 volts ac or dc on heater. 

mote 2: With dc e acTfe.s:fceleey.wsistor of 100 ₹ IS 

Note 3: With 5.4 volts ac or dc on heater. 
Note 4: With dc plate voltage of 350 volts, grid -esistor adjusted 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. 

A Continuous Commercial Service. 

PO 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 value of useful power is measured at load of output circuit having 
as efficiency of about 75 per cent. 
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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 to600mega— 

cycles per second and with reduced ratings at frequencies 

as high as 1700 megacycles per second. 

1.010" MAX. DIA 

.815"MAX. DIA 

SEE NOTE 4 

2.360" 
MAX. 

.900" 
MAX. 

.400" 
2.040 

.sso" t 
.075- 

3.015 

4 

6.0.01203 
% 

.840" 
6.025" .600" 

1 MIN. 

.040" MAX.--1— 

t 

.220" 
3.020" 

.335"MIN. 

.420" 
.004" 

RADIATOR CORE CAP 
.290" 1.015" DIA. 

(NOTE I) 

4 
.400" 
2.020" 

AIR-COOLED 
RADIATOR 

LATE TERMINAL 
(NOTE 2) 

290'3.015» DIA 

MAX. 

I.— .553' MAX. DIA. 

I GRID TERMINAL 
.612" 6 .0035" DIA. 
(NOTES 1 13 ) 

.400" MAX. 

CATHODE TERMINAL 
.250"i.003" DIA. 

t .080"MAX. uNTINNED 

.019".004" DIA. 
.115" 2 .020"AT 2- HEATER TERMINALS 
TERMINAL TIPS 

92CS - 7999 

NOTE I: MAX. ECCENTRICITY OF t ( AXIS/ OF RADIATOR-CORE 

CAP OR GR I D-TERMI NAL FLANGE WI TH RESPECT TO THE t AX 1 S 

OF THE CATHODE TERMINAL IS 0.015". 
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UHF MEDIUM-MU TRIODE 

NOTE 2: TILT OF PLATE-TERMINAL FIN OF RADIATOR WITH RE-

3PECT TO ROTATIONAL AXIS OF CATHODE CYLINDER IS DETER-

MINED BY CHUCKING THE CATHODE TERMINAL, ROTATING THE 

-UBE, AND GAUGING THE TOTAL TRAVEL DISTANCE OF THE 

'LATE-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 0.035". 

RO.TE 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 PROM 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 LEADS AT THEIR SEALS WITHIN 150 . 

MAPCH 1, 1954 TUBE DEPARTMENT 
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Ef = 6.0 VOLTS 
MAX. PLATE-SEAL TEMPERATURE=17.5.C. 
CURVES WERE TAKEN WITH AIR FLOW DIRECTED 
AS SHOWN ON SKETCH   
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT—CURRENT CHARACTERISTICS 
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G: Grid Flange 
(Between glass 
sections) 

62644 

UHF MEDIUM-MU lrItI1)I)E 
"PENCIL TYPE" WITH EXTERNAL PLATE RADIATOR 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC): 

Under Transmitting Conditions . 6.0 t 10% volts 
ender Standby Conditions   6.3 max. volts 

Current at 6.0 volt ,   0.280 amp 
Amplification Factor   40 
Transconductance, for dc plate currentof18.5 

milliamperes and dc plate voltage of 200 volts 6800 µmhos 
Direct Interelectrode Capacitances: 

With External Without Exter— 
Shield& mal Shield 

Grid to Plate   1.5 1.75 wit 
Grid to Cathode   — 2.95 µµf 
Plate to Cathode . — 0.07 max. µµf 

Mechanical: 

Terminal Connections: 

H: Heater 

K: Cathode Cylinder 
(Adjacent to 
heater—lead P: Plate Cylinder 
terminals) (With integral 

radiator) 

Mounting Position   Any 
Dimensions and Terminal 
Connections   See Dimensional Outline 

Radiator   Integral part of tube 

Cooling: 
In many applications, the 6264 does not require forced—air cooling. 
The radiator in combination with a connector having adequate heat 
conduction capability will generally provide adequate cooltng under 
conditions of free circulation of air. The cooling must be sufficient 
to limit the plate—seal temperature to 1750C. 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 radia— 
tor fins. The quantity of air should be sufficient to limit the 
plate—seal temperature to 175 0C. See curves. 

Incoming Air Temperature . . . ..... 40 max. 0C 
Plate—Seal Temperature (Measured on 

Plate Seal)   175 max. °C 
Weight ( Approx.)   24 grams (0.85 oz) 
Socket for Heater Leads . . Cinch No.54416325. or eouivalent 

• A flat 'elate 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. 

MARCH 1, 1954 TWEIDEPARTIMENIT TENTATIVE DATA 1 
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UHF MEDIUM-MU TRIODE 

RF POWER AMPLIFIER AND OSCILLATOR - -Class C Telegraphy 

Key-down conditions per tube without axplitude eusdulation' 

CCS# ICAS"  

Maximum Ratings, Absolute Values: 

For Pressures Down to 46 mm of Ng" 

DC PLATE VOLTAGE   330 max. 400 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 
DC PLATE CURRENT   40 max. 50 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 Voltagef   -25 -3o volts 
DC Plate Current   35 35 ma 
DC Grid Current ( Approx  )   11 13 ma 
Useful Power Output ( Approx.).   5. 6* watts 

Typical Operation as RF Power Amplifier in 
Cathode-Drive Circuit at 500 Mc: 

DC Plate Voltage   300 350 volts 
DC Grid Voltage!.   -42 -45 volts 
DC Plate Current   35 40 ma 
DC Grid Current ( Approx  )   13 15 ma 
Driver Power Output ( Approx.). 2.4 3 watts 
Useful Power Output ( Approx.). 7.5 le watts 

Maximum Circuit Values ( CCS or ICAS Conditions): 

Grid-Circuit Resistance 0  1 max. megohm 

FREQUENCY MULTIPLIER 

CCS# /CAS" 

Maximum Ratings, Absolute Values: 

For Pressures Down to 46 mm of He' 

DC PLATE VOLTAGE   300 max. 350 max. volts 

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. 

See next page. 
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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 

respect to cathode . . 90 max. 90 max. volts 
Heater positive with 

respect to cathode . . 90 max. 90 max. volts 

Typical Operation as Tripler to 510 Mc in 
Cathode-Drive Circuit: 

DC Plate Voltage   300 350 volts 
DC Grid Voltaget   -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 ( CCS or ICAS Conditions): 

Grid-Circuit Resistance .   0.1 max. megohm 

-125 max. -140 max. volts 
33 max. 45 max. ma 
15 max. 15 max. ma 
45 max. 55 max. ma 
9.9 max. 15.8 max. watts 

6 max. 9.5 max. watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Yin. Max. 

Heater Current   
Grid-to-Plate Capacitance .   
Grid-to-Cathode Capacitance   
Plate-to-Cathode Capacitance 
Plate Current 

1 0.260 0.300 ma 
1.50 2.0 mea 
2.50 3.40 pef 
- 0.07 up,f 

12 13 24 ma 
Trarsconductance . . . . 1,2 5400 8200 mhos 
Useful Power Output 3  4 6.5 - watts 

Note 1: With 6.0 volts ac or dc on heater. 

Note 2: With dc plate voltage of 200 volts, cathode resistor of 100 t 1% 
ohms, and cathode bypass capacitor of 1000 µf. 

Note %: With 5.4 volts ac or dc on heater. 

Note 4: With 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 megecyclesper second and having an efficiency of 
about 75 per cent. 

* Corresponds to altitude of about 60000 feet. 

• Continuous Commercial Service. 

Ji Intermittent Commercial and Amateur Service. 

• This value of useful power Is measured at load of output circuit having 
an efficiency of about 75 per cent. 

t From a grid resistor, or from a suitable combination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 
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UHF MEDIUM-MU TRIODE 

Outline Drawing and 
Cooling-Requirement Curves for the 6264 

are the same as shown for Type 6263 

OPERATING FREQUENCY 

The 6264 can be operated as a frequency multiplier and as 
an rf power amplifier and oscillator with full ratings at 
frequencies up to 500 megacycles per second and with re-
duced ratings at frequencies as high as 1700 megacycles 
per second. 
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AVERAGE PLATE CHARACTERISTICS 

E.6.0 VOLTS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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POWER TRIODE 
LIQUID AND FORCED—AIR COOLED 

Full Input at Frequencies up to 2000 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential 2athode: 

56.3 ay. ac or dc volts 
Voltage*  16.9 max  volts 
Current 3  4 
Minimum heating time . . 1 

Amplification Factor . .   27 
Direct Interelectrode Capacitances: 
Grid to plate   6 
Grid to cathode   11 
Plate to cathode» . . .   0.22 

Mechanical: 

Terminal Connections: 

H— Heater Terminals 
(Center Pin at G 
Cathode End di 
Cath. Terminal) 

K— Cathode Terminal 
(End Opposite Pipes) 

Mounting Position 
Overall Length   
Greatest Diameter 
Cooling Jacket   
Mounting   
Air Cooling: 

Forced—air cooling of the grid terminal, cathode terminal, and glass 
envelope is required. The air flow must start with the application 
of aly voltages, and be adequate to limit the temperature of the grid 
terminal, cathode terminal, and glass envelope to their respective 
maximum values. Heater power, plate power, and air flow day be re— 
mcved simultaneously. 

Liquid Cooling: 
Liquid cooling of the plate is required. The liquid flow must start 
before the application of any voltages. Irterlocking of the liquid 
flow with all power supplies is recommended to prevent tube damage in 
case of failure of adequate liquid flow. Suitable coolants are: Dis— 
tilled Water, Butyl Carbitpl, Ethylene Glycol, monsanto OSOS ( nigh 
Temperature Hydraulic Fluid}, and Dow Corning No 200 Fluid. 

Liquid—coolant pressure   60 max. psi 
Water flow required: 
With plate dissipation of 300 watts 0.25 min. gpm 
With plate dissipation of 600 watts 0.4 min. gpm 

With external flat shield T-1/2 minimum diameter located in plane of 
the grid terminal and perpendicular to axis of tune. Shield is con— 
nected to grid terminal. 

  amp 
minute 

mmf 
mgf 
mmf 

G— Grid Terminal 
(Between Plate 
Flange and 
Cath. Terminal) 

P— Plate Terminal 
(Plate Flange) 

  Any 
4-3/16"± 3/32" 
1  750"±0.010" 

Integral part of tube 
Special 

: See next page. 
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POWER TRIODE 

Water flow obtained: 

With pressure drop of 0.5 psi 0  25 min. gpm 
With oressure drop of 2.0 psi   0.4 min. gpm 

Outlet water temperature   70 max. °C 

For coolants other than water, the flow required, 
the pressure drop, and the outlet coolant tenPerature 
will depend on the éharacteristics of the coolant. 

Plate Temperature (Measured on side of 
plate flange opposite the pipes and 
at junctionofflange with tube body) . 180 max. °C 

Grid-Terminal Temperature   200 max. °C 
Cathode-Terminal Temperature   200 max. OC 
Glass-Envelope Temperature   175 max. °C 
Weight (Approx.)   8 ounces 

AF POWER AMPLIFIER & MODULATOR--Class A 

Maximum CCS . Ratings, Absolute Values: 

DC PLATE VOLTAGE   
DC GRID VOLTAGE   
DC PLATE CURRENT   
DC GRID CURRENT   
PLATE INPUT 
PLATE DISSIPATION • • • . e ........ 

1500 max. volts 
-300 max. volts 
400 max. ma 
75 max. ma 

600 max. watts 
600 max. watts 

Typical Operation (Class A1): 

DC Plate Voltage   1000 1500 volts 
DC Grid Voltage   -25 -40 volts 
Peak AF Grid Voltage   20 35 volts 
.DC Plate Current   200 250 ma 
Load Resistance   1350 1550 ohms 
Power Output‘   20 60 watts 

PLATE-MODULATED RF POWER AMP.--Class C Telephony 

Carrier conditions Per tube for use with a fax. *odulotion factor 0/1.0 

Maximum CU. Ratings, Absolute Values: 

DC PLATE VOLTAGE   
DC GRID VOLTAGE   
DC PLATE CURRENT   
DC GRID CURRENT   
PLATE INPUT 
PLATE DISSIPATION 

1200 max. volts 
-300 max. volts 
335 max. ma 
See Rating Chart 
400 max. watts 
400 max. watts 

é values are based on maximum power output disregarding distortion. 

See next page. 

AUG. 16, 1954 TENTATIVE DATA 1 TUBE DIVISION 
RADIO CORPORATION Of NARRICA, HARRISON, NEW PEISFY 



6383 

POWER TRIODE 

Typical Operation: 

In Cathode-Drive Circuit at boo Mc 1000 e 

Heater Voltage*  5.7 4.5 volts 
DC Plate-to-Grid Voltage . .   1340 1315 volts 
DC Cathode-to-Grid Voltage .   140 115 volts 

From cathode resistor oft.   380 330 ohms 
Peak RF Cathode-to-Grid Voltage 200 175 volts 
DC Plate Current   335 335 ma 
DC Grid Current ( Approx.). .   35 15 ma 
Driver PowerOutput ( Approx.)** 70 76 watts 
Output-Circuit Efficiency 

(Approx.). • 80 60 per cent 
Useful Power Output ( Approx.). 25000 19000 watts 

In Cathode-Drive Circuit at ttoo Mc 1500 Mc 

Heater Voltage*  4.5 4.5 volts 
DC Plate-to-Grid Voltage . .   1290 1280 volts 
DC Cathode-to-Grid Voltage .   90 80 volts 
From cathode resistor oft.   260 235 ohms 

Peak RF Cathode-to--Grid Voltage 145 130 volts 
DC Plate Current   335 335 ma 
DC Grid Current ( Approx.). • • 12 4 ma 
Driver Power Output ( Approx.)** 80 53 watts 
Output-Circuit Efficiency 

(Approx.). . 55 50 per cent 
Useful Power Output ( Approx.). 160°0 1000° watts 

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

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum CGS Ratings, Absolute Values: 

DC PLATE VOLTAGE   1500 max. volts 
DC GRID VOLTAGE   -300 max. volts 
DC PLATE CURRENT   400 max. ma 
DC GRID CURRENT   See Rating Chart 
PLATE INPUT   600 max. watts 
PLATE DISSIPATION   600 max. watts 

Typical Operation: 

As Amplifier in 

Cathode-Drive Circuit at 600 tic 1000 Mc 

Heater Voltage*  5.7 4.5 volts 
DC Plate-to-Grid Voltage . . 1640 1615 volts 

a In cathode—drive, plate—modulated class C rf power amplifier service, 
the 6583 can be modulated 100% if the rf driver stage is also modulated 
100% simultaneously. Care should be taken to insure that the driver— 
modulation and amplifier—modulation voltages are exactly in phase. 

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. 

", e,à°° : See next page. 
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POWER TRIODE 

too Mc l000 Mc 

DC Cathode—to—Grid Voltage . . 140 115 volts 
From cathode resistor of'. . 315 275 ohms 

Peak RF Cathode-to-Grid Voltage 210 185 volts 
DC Plate Current   400 400 ma 
DC Grid Current ( Approx.). . f 25 20 ma 
Driver Power Output ( Approx.)* 90 95 watts 
Output-Circuit Efficiency 

(Approx.). . 80 60 per cent 
Useful Power Output ( Approx.). 380°' 28500 watts 

As Amplifier in 
Cathode—Drive Circuit at 1100 Mc 1500 Mc 

Heater Voltage*  4.5 4.5 volts 
DC Plate-to-Grid Voltage . .   1590 1580 volts 
DC Cathode-to-Grid Voltage .   90 80 volts 

From cathode resistor of*.   220 200 ohms 
Peak RF Cathode-to-Grid Voltage 155 140 volts 
DC Plate Current   400 400 ma 
DC Grid Current ( Approx.). . 1 15 5 ma 
Driver Power Output (Approx.)* 80 85 watts 
Output-Circuit Efficiency 

(Approx.). . 55 50 per cent 
Useful Power Output (Approx.). 240°0 150°0 watts 

As Oscillator in 
Cathode—Drive Circuit at 600 Mc 1000 Mc 

Heater Voltage*  5.7 4.5 volts 
DC Plate-to-Grid Voltage . .   1640 1615 volts 
DC Cathode-to-Grid Voltage .   140 115 volts 

From cathode resistor of'.   315 275 ohms 
Peak RF Cathode-to-Grid Voltage 175 140 volts 
DC Plate Current   400 400 ma 
DC Grid Current ¡ Approx.). .   45 20 ma 
Output-Circuit Efficiency 

(Approx.). . 80 60 per cent 
Useful Power Output ( Approx.). 280°0 190°0 watts 

As Oscillator in 
Cathode—Drive Circuit at lioo Mc 1500 Mc 

Heater Voltage*  4.5 4.5 volts 
DC Plate-to-Grid Voltage . .   1590 1580 volts 
DC Cathode-to-Grid Voltage .   90 80 volts 
From cathode resistor of'.   220 200 ohms 

Peak RF Cathode-to-Grid Voltage 120 110 volts 
DC Plate Current   400 400 ma 
DC Grid Current ( Approx.). .   15 5 ma 
Output-Circuit Efficiency 

(Approx.). . 55 50 per cent 
Useful Power Output (Approx.). 1500° 60°0 watts 

See next page. 
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POWER TRIODE 

FREQUENCY MULTIPLIER—Class C 

Maximum CCU. Ratings, Absolute Values: 

DC PLATE VOLTAGE   
DC GRID VOLTAGE   
DC PLATE CURRENT   
DC GRID CURRENT   
PLATE INPUT   
PLATE DISSIPATION   

Typical Operation in Cathode-Drive Circuit: 

Doubler 
to 600 Mc 

1500 max. volts 
-300 max. volts 
400 max. ma 

See Rating Chart 
600 max. watts 
600 max. watts 

Doubler 
to goo 4c 

DC Plate-to-Grid Voltage . . . 1760 1675 volts 
DC Cathode-to-Grid Voltage . • 260 175 volts 

From cathode resistor of'. • 570 415 ohms 
Peak RF Cathode-to-

Grid Voltage . 300 215 volts 
DC Plate Current   400 400 ma 
DC Grid Current (Approx.). •   ▪ 55 25 ma 
Driver Power Output 

(Approx.)* • • 195 160 watts 
Output-Circuit Efficiency 

(Approx.). . . 80 60 per cent 
Useful Power Output 

(Approx.). 28000 22500 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note lezn. Max. 

Heater Current   1 3.05 3.75 amp 
Amplification Factor . . . • 1,2 20 34 
Grid-Plate Capacitance . . . - 5.5 6.5 mohf 
Grid-Cathode Capacitance . . - 9.6 12.4 mmf 
Plate-Cathode Capacitance • 3 0.12 0.32 mid 
Plate Voltage ( 1)   1,4 550 810 volts 
Plate Voltage ( 2) 1  5 750 1150 volts 
Grid Voltage 1  6 - -165 volts 
Peak Cathode Current . . . • 1,7 9 - amp 
Useful Power Output . . . • 8,9 140 - watts 

Note 1: With 6.3 volts ac on heater. 

Note 2: With dc grid voltage of —15 volts, and dc plate voltage adjusted 
to give dc plate current of 250 milliamperes. 

Note 3: With external shield as described under (e). 

Note 4: With dc grid voltage of —10 volts, and Oc plate voltage adjusted 
to give dc plate current of 260 mIlliamperes. 

Note 5: With dc grid voltage of —20 volts, and dc plate voltage adjusted 
to give dc plate current of 250 milliamperes. 

Note 6: With dc plate voltage of 1500 volts, and dc grid voltage adjusted 
to give dc plate current of 1.0 milliampere. 

.... i .e ." : See next page. 
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POWER TRIODE 

Note 7: Designers should limit the maximum useable cathode current ( plate 
current and grid current) to this value under any condition of 
Operation. 

Note 8: With 4.5 volts ac on heater. 

mote 9: in a self—excited, cathode—drive oscillator circuit and with dc 
plate—to—grid voltage of 1570 to 1625 volts ( In all cases, plate— 
to—cathode voltage is 1500 volts), dc plate current of 400 ma., 
dc grid current of —10 to 450 ma., cathode—to—grid voltage of 70 
to 125 volts, and frequency of 1100 Mc. 

* Operation should always be started with a heater voltage of 6.3 volts. 
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 in accord with the following table to 
prevent overheating the cathode and resultant short life. 

Approx. Prequency Range Neater 
Ne rats 

up to 550-600 6.3 
550 to 750—B00 5.7 
750 to 975-1025 5.1 
975 and above 4.5 

Continuoua Commercial Service. 

At frequencies below 600 Mc, it iz permissible to use a combination of 
grid and cathode resistors, but the use of a grid resistor alone is 
not reconmended. At frequencies above 600 le where the value of grid 
current may be small, only cathode bias is recommended. 

The driver stage is required to supply tube losses. rf circuit losses. 
and rf power added to plate input. 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 charac— 
teristics. and in tube characteristics during life. 

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

• 

• 

• 
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POWER TRIODE 

NOTE 1: WITH THE CYLINDRICAL SURFACES OF ITS GRID AND 
CATHODE TERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE 
TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH GI. THE FOUR 
CYLINDRICAL HOLES HI, H2, H3, and H4 HAVE AXES COINCIDENT 
WITHIN 0.0005", LENGTHS DETERMINED FROM THE DIMENSIONAL 
OUTLINE, AND SUCCESSIVELY SMALLER DIAMETERS AS SHOWN IN 
THE SKETCH. 
THE PLATE FLANGE WILL BE ENTIRELY ENGAGED BY HOLE HI, 
AND CONTACT SURFACE OF THE PLATE FLANGE WILL SEAT ON 
THE SHOULDER BETWEEN HOLES HI AND H2. THE PLANE SUR-
FACE OF THIS SHOULDER IS 90° 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 THIS 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 WILLBEENGAGED BY HOLE H4 TO A DEPTH 
OF AT LEAST I/4". 
NOTE 2: CONCENTRICITY OF THE HEATER TERM.NAL WITH RESPECT 
TO THE CATHODE TERMINAL IS DETERMINED BY A GAUGE AS SHOWN 
IN SKETCH G2. THE CYLINDRICAL HOLE H5 AND THE ANNULAR 
HOLE H5 HAVE AXES COINCIDENT WITHIN 0.0005". THE CATH-
ODE TERMINAL AND THE HEATER TERMINAL WILL ENTER THIS 
GAUGE TO A DEPTH OF 3/8". 
NOTE 3: MAY BE ROUNDED OR BEVELED NOT TO EXCEED I/16". 

Mounting Arrangement for Use with 
Coaxial- Line or Cavity Circuits 

COOLING JACKET 
PLATE FLANGE 

LE— I.560" 
1.800' MIN. 92C5-8320 

1.600' *MIN. 
REMOVABLE CLAMP C 

A 

,PLATE CONTACT SURFACE 

AUG. 16, 1954 TUBE an/mom 
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AVERAGE CHARACTERISTICS 
'  

= 6.3 VOLTS 

PLATE & CATHODE 
— ARE REFERRED TO 

VOLTAGES 
GRID 

I  
• 

PLATE (Ib) OR GRID (IC) AMPERES 
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6417 
VHF BEAM POWER TUBE 

9 PIN MINIATURE TYPE 

Heater, for Unipotential Cathode: 
Voltage   12.6t 10% . . . . ac or dc volts 
Current 0  375   amp 

Except for heater rating, the 6417 is the same as the 5763. 

With 12.6 volts on heater of the 6417, the minimum heater 
curreut is 0.345 ampere and the maximum heater current is 
0.405 ampere. 

MAY 3, 1954 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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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 plate 
volts- 3000, grid-No.2 voltsv 800, and plate 
amperes - a • • • • • • • • • • • ..... 

Direct Interelectrode Capacitances: 
Grid No.1 to plate   
Input   
Output   

Internal Bypass Capacitors between 
Grid No.2 and Cathode (Total)   

Mechanical: 

Terminal Connections: 

Fl -Fil. Sect. No.1 
(1 Water Conn. 

F2 -Fil. Sect. No.2 
Water Conn. 41 

G1 -RF Grid-No.1 
Term. Contact 
Surface KR 

G1- DC Grid-No.1 & 
Water Conn. Por location of 

G2 - 0/C Grid-No.2 & resPective tereinals, 
see 

Water Conn. Dimeneion:1 Putties 

Ghv 

Fe 

G2 

11.35 ay. volts 
11.50 max. volts 
1000 amp 
Must never exceed 

1500 ampere% 
even momentarily 

0.0002 ohm 
10 seconds 
See Circuits 

6 

0.1 max. 
335 
30 

15000 

mo.a 
/41f 
/4Lf 

KR - RF Cath. Term. 
Contact Surface 
For Circuit 
Returns 

F - Common Point of 
Fil. Sections 

Water Conn. 
P-RF Plate Term. 

Contact Surface 
13N- DC Plate & 

Water Conn. 

Mounting Position   Tube axis vertical, with 
plate terminal either up or down 

Overall Length   7-11/32" + 3/8" - 1/2" 
Maximum Diameter   11-3/8" 
Air Cooling: 

Forced-air cooling of the ceramic bushing at the grid-

No.1 seal and at the plate seal is required only if the 

temperature of the ceramic bushing at either seal exceeds 

the specified maximum value of I50°C. Under such con-

ditions, provision should be made for blowing air at the 

ceramic bushings through suitable openings In the coaxial--

cylinder cavity circuit. 

*: See Operating Motes on conserving filament life. 
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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 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 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 Drape 
gPm gfim psi 

{0.5 0.5 2 
1.2 11 

0.5 2 
1.2 11 
0.5 2 
1.2 10 
0.5 1 
1.2 6 
0.5 3 
1.2 15 

To Plate: 
For plate dissipation of 

10 kw . 4.5 3.5 
For plate dissipation of 

15 kw . 7.5 8.5 
For plate dissipation of 

20 kw . 11 16 
For plate dissipation of 

26 kw . 14 — 25 

Gauge Pressure at Any Inlet   70 max. psi 
Ceramic Bushing Temperature   150 max. 0C 
Outlet Water Temperature ( Any outlet) . 70 max. OC 
Weight ( Approx.)   25 lbs 

RF POWER AMPLIFIER—Class B Television Service 

Synchronizing- Level conditions per tube unless otherwise indicated 

Maximum CU . Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC PLATE—SUPPLY VOLTAGE 
DC GRID—No.2 ( SCREEN) VOLTAGE 
DC GRID—No.2 —SUPPLY VOLTAGE   

up to 
jopo tic 
7000 max. 
8000 max. 
1000 max. 
1100 max. 

• Directly across cooled element for the indicated flow. 

e: See next page. 

volts 
volts 
volts 
volts 

MAY 3, 1954 TUBE DIVISION TENTATIVE DATA 1 
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UHF BEAM POWER TUBE 

DC PLATE CURRENT . . . . . . . ... .. 7 max. amp 
DC GRID-No.1 (CONTROL-GRID) CURRENT • . . 0.5 max. amp 
PLATE INPUT   49000 max. watts 
GRID-No.2 INPUT ( Pedestal :_evel)   600 max. watts 
PLATE DISSIPATION   26000 max. watts 

Typical Operation: At 500 Mc At 900 MC 

Bandwidth& 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: 
Synchronizing level . . 160 160 volts 
Pedestal level   100 100 volts 

DC Plate Current: 
Synchronizing level 6.9 6.8 amp 
Pedestal level   5.3 5.2 amp 

DC Grid-No.2 Current: 
Synchronizing level 0.75 0.6 amp 
Pedestal level   0.35 0.3 amp 

DC Grid-No.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 

Cutout-Circuit Efficiency 
(Approx.) 85 80 per cent 

Useful Power Output ( Approx.): 
Synchronizing level . . . . 15000" 12000" watts 
Pedestal level   8400" 6700" watts 

PLATE-MODULATED RF POWER AMP.--Class C Telephony 

Carrier conditions per tube for use with a wax. uodulatton factor of 1.0 

Maximum US° Ratings, Absolute Values: 

UP to 

2000 Mc 

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. amo 
DC GRID-No.1 CURRENT   1 max. amp 
PLATE INPUT   22500 max. watts 

• Between the half—power points as measured in the output circuit. 

*. 4, *4: See next page. ' 

MAY 3, 1954 TUBE DIVISION TENTATIVE DATA 2 
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UHF BEAM POWER TUBE 

GRID-No.2 INPUT   400 max. volts 
PLATE DISSIPATION   16500 max. watts 

Typical Operation: At doo Mc At goo Mc 

DC Plate Voltage   4000 4250 volts 
DC Grid-No.2 Voltageé   600 600 volts 
DC Grid-No.1 Voltage   -200 -200 volts 
Peak RF Grid-No.1 Voltage 210 210 volts 
DC Plate Current   4.25 4 amp 
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.)*  700 1000 watts 
Output-Circuit Efficiency 

(Approx.) . . . BO 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 GCS Ratings, Absolute Values: 

up to 
woo go 

DC PLATE VOLTAGE   7000 max. volts 
DC PLATE-SUPPLY VOLTAGE   8000 max. volts 
DC GRID-N0.2 ( SCREEN) VOLTAGE   1000 max. volts 
DC GRID-N0.2-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 CURRENT   0.5 max. amp 
PLATE INPUT   45500 max. watts 
GRID-No.2 INPUT   600 max. watts 
PLATE DISSIPATION   26000 max. watts 

Typical Operation: At goo Mc At goo Mc 

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 amp 
DC Grid-No.1 Current ( Approx.)   0.2 0.15 amp 
Driver Power Output (Approx.)  400 800 watts 
Output- Circuit Efficiency 

(Approx.) . . 85 77 per cent 
Useful Power Output ( Approx.) . 14000" 11000" watts 

e Continuous Commercial Service. 

4 Obtained preferably from a separate source. 

o ,... 4 .t.tt: see next page. 
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UHF BEAM POWER TUBE 

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

4 The driver stage is required to supply tube losses and rf circuit 
losses. The driver stage should be designed to provide an excess of 
paxer above the indicated value to take care of variations in line 
voltage, in components. in initial tuse characteristics, and in tube 
cParacteristics during life. 

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

t 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 6448 or a preceding stage 
is keyed. In this case, the regulation of the source should be suf-
f;cient to prevent the grid-No.2 •voltage from rising above f100 volts 
under key-up conditions; and additional fixed grid-No.1 bias must be 
provided to limit the plate current. 

ft Ootained from fixed suPPly, by grid-No.1 resistor, by cathode resis-
tor. or by combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Filament Current per Section . 1 900 1100 amp 
Filament Current per Section . 2 960 1160 amp 
Grid—No.1 Voltage 1  3 11000-  —160 volts 
Useful Power Output 1  4 - watts 
Power Gain   1 , 4 , 5 10 

Note 1: With 1.95 volts ac per section. 

Note 2: With 1.5 volts at per section. 

Note 3: With 2-phase excitation of the filament sections, dc plate voltage 
of 6500 volts. dc grid-No.2 voltage of 800 volts, and dc grid-
Wo.1 voltage adjusted to give a dc plate current of 0.5 ampere. 

Note 4: with 2- phase excitation of the filament sections. In rf power 
amplifier circuit having bandwidth of 7 mc as defined by the half-
power points and with dc plate voltageof 7000 volts, dc grid-mo.2 
voltage of 800 volts, dc grid-No.1 voltage of -190 volts, drive 
adjusted to give dc plate current of 6.75 amperes. and frequency 
of 900 Mc. 

Note 5: With driving power measured at input to input-cavity circuit fed 
by transmission line having voltage-standing-wave ratio not 
greater than 2. Power gain is ratio of useful power output to 
driving power. 

OPERATING NOTES 

Instructions for conserv;ng filament life of the 6448 and 

for the use of high-speed electronic protective devices 

with it are given in the technical bulletin. A copy of 

the technical bulletin for the 6448 will be supplied on 

request to Commercial Engineering, RCA, Harrison, N.J. 

WAY 3, 1954 TUBE DIVISION TENTATIVE DATA 3 
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FILAMENT—SUPPLY CIRCUITS 

WITH 
SINGLE- 
PHASE AC 
EXCITATION 

SECTIONS 
IN 

SERIES 

INPUT F2 
END • 

A O 
FM Fi V 

0 

V 
 • 

A 
V=2.7 VOLTS 
A=10P0-AMPERES 

RMS 

SECTIONS 
IN 

PARALLEL 

INPUT F2 
V 

END 

CI FM F I V 

0 

A 
V=I.35 VOLTS 
A=2000 AMPERES 

RMS 

WITH TWO-PHASE 
(QUARTER PHASE) 
AC EXCITATION 

A 

INPUT  END F2 V 

0 FM 
V 

o 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 
0 m 

0 
F1 

A 
V=2.7 VOLTS DC 
A=1000 AMPERES 

SECTIONS 
IN 

PARALLEL 

INPUT F2 
V 

END 
F 

0 M Fl V 

0 

A 
V=1.35 VOLTS DC 
A=2000 AMPERES 

Fi = FILAMENT SECTION N2I 
F2 = FILAMENT SECTION N22 
Fm=COMMON POINT OF FILA-

MENT SECTIONS 
92CM-8249 
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RF PLATE TERMINAL 
CONTACT SURFACE 
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----NOTE 8 

NOTES 
33/6: 1/32- 1  5 F. 6  
23" 

3/33 

RF GRID- WI TERMINAL 
CONTACT SURFACE .."-----"\ 32 - 1,2 

BB % . ''32  *  BB' 
- NOTE 8 -----f 4, -TNOTE 8 --- 

2"., 3/64" 

MAKE NO CONNECTION - t  1 
DO NOT REMOVE 4 

EXHAUST CAP 
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25/ 
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NOTES 
6 & 7 

DC PLATE & WATER 
CONNECTION 
NOTES 3 & 4 

9 * 3'32 
2 /16" 

%2 64 
BA' 

NOTE 8 

FILAMENT SECTION N22 
& WATER CONNECTION 

NOTES 1 & 2 

5/16m MIN. 
NOTES 
5 & 6 

COMMON POINT OF FILAMENT 
SECTIONS & WATER CONNECTION 

NOTES 1 & 2 

" * 3/8 " 

• • • • • 
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DC GRID -N22 & WATER 
CONNECTION NOTES 1 & 2 

INPUT END 

90°22° 
----DC GRID- N21 & WATER 
CONNECTION NOTES 1 & 2 

CATHODE TERMINAL 
CONTACT SURFACE FOR 

CIRCUIT RETURNS 

92CL - 8256 
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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 1" - 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 l WILL ACCEPT THE PINS OF THE PLUG-AND-CYLINDERCOm-

BINATION GAUGE SHOWN IN SKETCH GI. 

NOTE 3: WATER CONNECTION FOR THE PLATE HAS 1-3/4"-I6 

AMERICAN STANDARD THREAD, FREE FIT ( CLASS 21, 3/8" LONG, 

AND 2 HOLES 0.508-0.522" DIAMETER SPACED II/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 8: 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. 

NOTE 7: THE AXIS OF THE RF PLATE CONTACT SURFACE IS CO-

INCIDENT WITH THE AXIS OF THE RF GRID-No.I CONTACTSPFACE 

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-NO.2 AND FILAMENT SECTION No.I CONNECTIONS. 

MAY 3, 1954 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE -8256D 
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UHF BEAM POWER TUBE 

GAUGE SKETCH G1 

2- PINS 

.255, ..00000; 

.4375"±.0002" 

.2187"±.0001" 

,..020" 
.155  

-.000" 

.910„+.00l"_„1 
-.000" 

TAPPED FOR 13/;-I6 

AMERICAN STANDARD THREAD, 

FREE FIT (CLASS 2), 

.300"— .350"LONG 

CYLINDER 

(NOTE 1) 

PLUG 

(NOTE 2) 

,+.000" 

92CS - 8254 

NOTE 1, TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC 
WITH UNTAPPED SECTION OF CYLINDER WITHIN .002" 

NOTE 2, PLUG SIDES 8 PIN SIDES MUST BE PARALLEL 

WITHIN .001" 

MAY 3, 1954 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-8254 
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UHF BEAM POWER TUBE 

2- PINS 

.506" ..jDI A. 

.343751_._ 

3.0001" 

.8875" 
2.0002" 

.500.*:°02.°0„. 

GAUGE SKETCH G2 

1.625" .."000: 

I.680 ::" L -

NOTES , TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC WITH 

UNTAPPED SECTION OF CYLINDER WITHIN .002" 

NOTE 2: PLUG SIDES & PIN SIDES MUST BE PARALLEL WITHIN .001" 

TAPPED FOR 134:-16 

AMERICAN STANDARD THREAD, 

FREE FIT (CLASS 2), 

.300"-.350" LONG 

CYLINDER 

(NOTE 1) 

PLUG 

(NOTE 2) 

92CS-8253 

MAY 3, 1954 
TUBE DIVISION 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

I I  - - 1 
EF-11-1 35 VOL TS AL 
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AVERAGE PLATE CHARACTERISTICS 

ER=1.35 VOLTS AC 
i• GRID- N-92 VOLTS=800 

I 
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AVERAGE PLATE CHARACTERISTICS 

1....E.R=135 VOLTS AC 
GRID-N2 2 VOLTS=1000 
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MAGNETRON 
FORCED-AIR COOLED 

Fixed Frequency: 5400 ± 20 Nc 

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 of 1.5/1   10 Mc 
Maximum Frequency Change with 

Anode Temperature Change 
(After warmup) 0  15 Mc/°C 

Mechanical: 

Dimensions and H - Heater 
Terminal Connections: K- Cathode 
See Dimensional Outline P- Anode 

Connector 1FOr heater terminal 
and heater-cathode terminal) . . . Ucinite* No. 1 15364 

wi th bu i It- in ca-

. pac i tor, or equivalent 

Mounting Position  Any 
Air Flow: 

fo Fins-- An air stream should be directed along the cooling fins 
toward the body of the tube. The stream may be obtained from a rec-
tangular nozzle about 3. x 1-1/2. located so that the plane through 
the 3. side is parallel with the plane of a cooling fin and so that 
the nozzle is centered on the body of the tube. Adequate flow 
should be provided so that the temperature of the anode block does not 
exceed 150.C. 

fo Seater-Cathode fersinat--Adequate flow should be provided to main-
tain the temperature of the heater-cathode terminal below 165.C. 

Weight ( Approx.)   11-1/2 lbs 

PULSED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For Duty Cycle of 0.00i max. 

PEAK ANODE VOLTAGE   16 max. kv 

PEAK ANODE CURRENT   116 max. amp 
110 min. amp 

PEAK POWER INPUT'  kw 256 max. 

• Manufactured by Ocinite Division of united-Carr Fastener Corporation, 
Newtonville 60, Massachusetts. 

• For atmospheric pressures greater than 40 centimeters of mercury at 
25.C. Operation at pressures lower than 40 centimeters of mercury 
(altitudes higher than 16000 feet) may result in arCover with con-
sequent damage to the tube. 

MAY 1, 1955 TUBE ceosicwi TENTATIVE DATA 1 
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MAGNETRON 

AVERAGE POWER INPUT 
PULSE DURATION   
OPERATION TIME IN ANY 

100-MICROSECOND INTERVAL   

RATE OF RISE OF VOLTAGE PULSE  

ANODE BLOCK TEMPERATURE. . . . ... 
HEATER-CATHODE TERMINAL TEMPERATURE. . 
LOAD VOLTAGE STANDING-WAVE RATIO . . . 

0  256 max. kw 
2.2 max. µsec 

5 max. µsec 
f120 max. kv/µsec 

80 min. kv/µsec 
150 max. oc 
165 max. Oc 
1.5 max. 

Typical Operation* with Load Voltage Standing-Wave 
Ratio Equal To or Less Than 1.05 

With Duty Cycle of o.0008 

Heater Voltage   See Operating Considerations 
Magnetic Field   Supplied by permanent magnet 

integral w;th tube 
Peak Anode Voltage ( Approx.)   15 kv 
Peak Anode Current   13.5 amp 
Pulse Repetition Rate  400 cps 
Pulse Duration   2 µsec 
Maximum RF Bandwidth   1.5 Mc 
Peak Power Output  85 kw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Hun. Max. 

Heater Current   1 2.8 3.6 amp 
Peak Anode Voltage   2 14 16 kv 
Peak Power Output. .   2.3 75 _ kw 
Pulses Missing From Total. .   2,4 - 0.25 % 

Note 1: With 10.0 volts ac on heater. 

Note 2: With peak anode current of 19.5 amperes, and heater voltage re-
duced to 9.1 volts. 

Note 9: with peak anode voltage of approximately 15 kilovolts, anode 
block temperature of approximately 1000c, and sum imurn vSWR equal 
to or less than 1.05. 

Note a: 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 VSWR of 1.5, and with vSWR phase adjusted to produce maxi-
mum instability. 

OPERATING CONSIDERATIONS 

The waveguide outPut flange is designed for use with a 
standard I" x 2" rectangular waveguide such as that 

designated by RETMA as WR 187, or that having the JAN 

designation RG-49/U, and mates with flanges such as 

Airtron e No.854626 or equivalent. 

• it is essential that the input circuit be designed so that if arcing 
occurstheenergy per pulse delivered 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. 

▪ Manufactured by Airtron, 111C., Linden, N. J. 
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MAGNETRON 

is soon as the 6521 begilsto oscillate, the heater voltage 
shoJld be reduced to 9.1 volts when it is operated under 

the typical operating conditions shown in the tabulated 
data. For other operatibg conditions, the heater voltage 

(Ef l should be reducec depending on the average power 

'nput ( PO to the tube follows: 

Pi (watts) 

up to 90 

90 to 130 

130 to 1810 

180 to 220 

220 to 256 

Ef (volts) 

10.0 

9.9 

9.5 
9.1 

8.9 

MAY 1, 1955 TUBE DIVISION TENTATIVE DATA 2 
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MAGNETRON 

4 MOUNTING BOSSES 
14 - 20 THREAD 

34 MIN. DEPTH 
(NOTE 10) 

5/8"DIA. 

3.000" 
3.010" 

11 f-40TE 0 

ii  
31/32"i 34.4» 
(NOTE 3) 

1 41 PLANE I 
(NOTE I) 

.281"3.005"DIA. 
4 HOLES AXIS OF 

HEATER-CATHODE 
TERMINAL 

13/3;p 

114 "± 3/6.1 

FLANGE FOR 
ALTERNATE 
MOUNTING 

(NOTES 2 S10) 

REFERENCE 
PLANE 

25/64' 

4 17/3; 
MAX. 

----"-REFERENCE i  

.-2.500"3.010" 

F q, OF WAVEGUIDE 
"----OUTPUT FLANGE 

SEE DETAIL A 

NOTE 5 

WAVEGUIDE 
OUTPUT FLANGE 
(NOTES 4 3. 10) • 

..„..-COOLING FIN 

OF WAVEGUIDE 
OUTPUT FLANGE 

2"t V32' 

SEE 
DETAIL 8 

1 

„ (NOTE 3)  
 5"5 1/16 

 741 MAX. 

„I5 " 

254' 
MAX. 32 

(NOTE 3) 

-REFERENCE 
PLANE III 

92CL-8537 
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MAGNETRON 6\ -

DETAIL A 

HEATER 
TERMINAL 

HEATER-
CATHODE 
TERMINAL 

/8 70 3/16  

(NOTE 6) "74" 

(NOTE 7)(NOTE L. _i (NOTE 6) 
 t 

1. 4 ..1 1.I. ll 1 . 6 f9:1,7215c;±„.010"(NOTE 8) 

.610"  

.54o.:°058. , j l — ' „ „ 
. w_ 14 ± 44 

 1_,..1 1...6 „.,...0013:: 

SEE NOTE 9 '""' 

.516" .156" 
MIN. MAX. 

10-32 THREAD 
8-HOLES 

1 t 
1.394" .936" 
±.002" ±.002" 

-4— 1.872" 
2.788" t.003" 
±.003" 

1.000"t.003" 

DETAIL B 

1787" 
±.003" 

L2.168" 

.894"±.002" 

.872" .003" 

.436"±.002" 

.500" t 

±002" t ±1..584" 005" 

3.168" 

.005" 

3.168" 
±.010" 

± .003" 
1.000" 

0"±.002" 

.—I.084"±.005" 

92CM-8538 

Reference plane / is defined as that plane against which 
the waveguide output flange abuts. 

Reference plane // is defined as that plane perpendicular 
te reference plane r and touching the surface of the 
flange for alternate mounting. 

Reference plane III is defined as that plane perpendicular 

to reference plane / and passing through the exact centers 
of holes 1Ai and 18i. 

MAY 1, 1955 CE-8538-8537B TUBE DIVISION 
RADIO ODRPORATION OP AMERICA, HARRISON, NEW JERSEY 



6521 

MAGNETRON 

NOTE 1: 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 // 

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 ± 2° . 

NOTE 3: The tolerances include angularas well as lateral 

deviations. 

NOTE 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 of 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 rr at the 

specified location. 

NOTE 6: These dimensions define extremities of the 0.169" 

internal diameter of the cylindrical heater terminal. 

NOTE 7: These dimensions define extrendtiesofthe 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 IO: 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 
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TYPICAL STABILIZATION CHARACTERISTICS 

trti I ::: I : : IHH Fle:11±-1-1-1 -111±1:11-
2:E ANODE VOLTS (APPROX.) = 15000 

PEAK ANODE AMPERES = 13.5 
4_ PULSE DURATION , 2 MICROSECONDS 
- PULSE REPETITION RATE , 400 PPS 
:i CATHODE WARMUP TIME: 5 MINUTES 

FEB. 4,1955 
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FREQUENCY— Mc 
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PERFORMANCE CHART 
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TWIN BEAM POWER TUBE 

sr 

useful at frequencies ut, to 470 Mc  

Unless Otherwise Spectlied, Values are on a Per-Tube Basis 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage 6  3 ± 10% . . ac or dc volts 
Current   1.25   amp 

Transconductance for dc plate voltS. 200, 
de grid-No.2 volts- 200. and dc pee ma.. 50 4500 mmho 

Mu-Factor, Grid No.2 to Grid No.1' 
for dc plate volts= 200, de grid-No.2 
volts. 200, and dc plate ma.. 50   8.5 

Direct Interelectrode Capacitances:" 
Grid No.1 to plate 0  11 max. pof 
Grid No.1 to cathode & grid No.3 & 

internal shield, grid No.2 ( Pins 
1 8, 7), and heater   7 me 

Plate to cathode & grid No.3 & in-
ternal shield, grid No.2 ( pins 1 
& 7), and heater   3.4 ggf 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   3-9/16" 
Seated Length   3" ± 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 

Pin 6- Grid No.1 of 
Unit No.1 

Pin 7- Grid No.2 
Pul - Plate of 

Unit No.1 
Pu2 - Plate of 

Unit No.2 

PLANE OF ELECTRODES OF EACH UNIT 13 
PARALLEL TO PLANE THROUGH AXIS OF 

TUBE AND AA' 

Bulb Temperature.(At hottest point)   °C 210 max. 
'Cooling:  Free circulation of air around the tube is required. in addi-

tion, some forced-ai r cool ing willgenerally be requi red to pre-
vent exceeding the specified maximum bulb temperature. 

• Each unit. 

* With no external shield. 

-a-Indicates a change. 

HPA 

6-56 TUBE ENVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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TWIN BEAM POWER TUBE 

AF POWER AMPLIFIER & MODULATOR -- Class AB2f 

COS° ICAS°° 

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 watts 

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 

f subscript 2 indicates that grid—mo.1 current flows during some part of 
.. the input cycle. 

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

0.00.".#: See next page. 

6-56 
TUBE DIVISION 

LACIO CORIOIATION OF AMESICA, HARRISON, NEW lEISEV 

DATA 1 



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 Current: 
Zero-signal value   25 21 ma 
Max.-Signal value   145 135 ma 

DC Grid-No.2 Current: 
Zero-signal value   0.1 0.1 ma 
Max.-signal value   10 13 ma 

DC Grid-No.1 Current: 
Max.-signal value   2.9 3.3 ma 

Effective Load Resistance 
(Plate to plate)   8900 11400 ohms 

Max.-Signal Driving Power 
(Approx.) ,   0.1 0.1 watt 

Max.-Signal Power Output 
(Approx.)   50 57 watts 

Maximum Circuit Values ( CCS or ICAS): 

Grid-No.1-Circuit Resistance:4 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

PLATE-MODULATED PUSH-PULL RF POWER AMP. -- Class C Telephony 

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

CCS° ICAS 00 

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 CURRENT   4 max. 4 max. ma 
PLATE INPUT   45 max. 55 max. watts 
GRID-No.2 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION . . .... 13.5 max. 16.7 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode   135 max. 135 max. volts 
Heater positive with respect 

to cathode   135 max. 135 max. volts 
Preferably obtained from a separate source or from the plate—voltage supply 
with a voltage divider. 

• Driver stage should be capable of supplying the specif led driving power at low 
distortion to the mo.1 grids of the XEly stage. To minimize distortion, the ef— 
fective resistance per grid—No.1 circuii of the ile2 stage should be held at a lcy/ 
value. For this purpose. the use of transformer coupling is recorwnended. in no 
case, hcnvever, should the total dc crid—No.1—circuit resistance exceed 30000 ohms. 

see next page. 
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TWIN BEAM POWER TUBE 

CCS° ICASQ° 

Typical Operation up to 100 Mc: 

DC Plate Voltage   400 500 volts 
DC Grid-No.2Voltage(Approx.)é 200 200 volts 
Fromanadjustable series re-
sistor having max. value of 45000 45000% ohms 

DC Grid-No.1 Voltage*  -61 -61 volts 
From combination employing 
grid resistor of   6200 
with fixed bias of . . .   -45 6200 ohms -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.)f. . .   31 40 watts 

Typical Operation at 462 Mc: 

DC Plate Voltage   300 300 volts 
DC Grid-No.2Voltage(Approxiii 200 240 volts 

Fronton 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 Resistances 30000 max. 30000 max. ohms 

PUSH-PULL RF POWER AMP. & OSCILLATOR--Class C Telegraphy ° 
and 

PUSH-PULL RF POWER AMPLIFIER--ClassCFM Telephony 

CCS° 
Maximum Ratings, Absolute Values: ICAS°° 

For max. plate voltage and max. plate input above 100 Mc, 
see Rating Chart II 

DC PLATE VOLTAGE   500 max. 600 max. volts 
DC GRID-No.2 ( SCREEN) VOLTAGE  300 max. 300 max. volts 

4 Obtained preferably froma sect:irate source modulated alongwith the plate suonly. 
or from the modulated plate supply through a series resistor. It is 
recommended that this resistor be ad justable to permit obtaining the de-
sired Operating plate current after i ni t ial tuning ad justmentsarecompleted. 

* Obtained Trama combination of grid-No.1 resistor witheither f ixed supply 
or cathode resistor. The combination of gr id-No.1 resistor and f ixed supply 
has the advantage of not only protecting the tube from damage through loss 
of excitationOut also of minimizing distortion by Dias-supply compensation. 

0 in0 111 IN eiNto , , „ „ : See next page. 
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TWIN BEAM POWER TUBE 

CCS° /CAS°° 

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 . . 40000.. 400001i ohms 

DC Grid-No.1 Voltage"  • -44 -44 volts 
From grid resistor of . . . . 12000 12000 ohms 
From cathode resistor of . .   330 330 ohms 

DC Plate Current   120 120 ma 
DC Grid-No.2 Current ( Approx.)   8 8 ma 
DC Grid-No.1 Current ( Approx.)   3.7 3.7 ma 
Driving Power ( Approx.) . . .   0.2 0.2 watt 
Power Output ( Approx.)" . . .   46 56 watts 

Typical Operation as Amplifier at 462 Mc:'` 

DC Plate Voltage   300 300 volts 
DC Grid-No.2 Voltage ( Approx.)"  ▪ 200 250 volts 

From an adjustable series re— 

sistor havingmax. 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 ( Approx.)   2.6 3.2 . ma 

# Al 100 MC, useful power output measured at load of output circuit is 
approximately 29 watts CCS and 36 watt, iCAS. 

a 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. 

e Connected to a 400—volt tap on suitable voltage divider across the dip plate—supply voltage. 

0* At 100 Mc. useful power output measured at load of output circuit is 
approximately 43 watts CCS and 52 watts ICAS. 

-e- Typical operation as an oscillator at 462 Mc is tne same as that shown 
for amplifier service except that the useful power output measured at 
load of Output circuit is approximately 9 watts CCS and 13 watts ICAS. 

°." .1 ,......: See next page. 
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TWIN BEAM POWER TUBE 

ccs° Ice" 
Driver Power Output ( Approx.). . 7 7 watts 
Useful Power Output ( Approx.) .. . 16 20 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance$. . 30000 30000 max. ohms 

FREQUENCY TRIPLER— Class C 

CCS° /CAS°° 

Maximum Ratings, Absolute Values: 

For max. plate voltage and max. plate input above 100 Mc, 
see Rating Chart III 

DC PLATE VOLTAGE . . . ..... 4C0 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. ma 
DC GRID-No.1 CURRENT   4 max. 4 max. ma 
PLATE INPUT   36 max. 45 max. watts 
GRID-N0.2 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 series re-
sistor havingmax. value of . 30000 20000 ohms 

OC Grid-No.1 Voltage.  -148 -148 v 
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 

t When grid No.1 is driven positive, the total dc grid—no.t—circuit re— 
sistance 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. 

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 
initial tuning adjustments are completed. Grid—No.2 voltage must not 
exceed 000 volts under key—up conditions. 

e Obtained from fixed supply, by grid—No.1 resistor, by cathode resistor, 
or by combination methods. 

o.°°...: See next page. 
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6524 

TWIN BEAM POWER TUBE 

ccs° 'cm" 
Driver Power Output ( Approx.) . 4 4 watts 
Useful Power Output ( Approx.) .. . 7 8.5 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistancefl . 60000 max. 60000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 1.175 1.325 amp 
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 puf 
Grid No.1 to cathode & 

grid No.3 & internal 
shield, grid No.2 ( pins 
1 & 7), and heater . . . . 3 5.8 8.2 goAf 

Plate to cathode & grid 
No.3 & internal shield, 
grid No.2 ( pins 1 & 7), 
and heater   3 2.6 4.2 if 

Note 1: With 6.9 volts ac on heater. 

Note 2: With dc plate voltage of 200 volts, dc grid—No.2 voltage of 200 
volts, and dc plate current of 50 ma. 

Note S: With no external shield. 

o Continuous Commercial service. 

• intermittent Commercial and Amateur Service. 

le This value of useful power is measured at load of output circuit. 

When grid mo.1 is driven positive, the total dc grid—No.1—circuit re— 
sistance should not exceed the specified value of 60000 ohms. If this 
value is insufficient to provide adequate bias, the additional 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 inserted in the socket, the 

internal shield Iseo 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. 

-'--Indicates a change. 

6-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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6 524 

TWIN BEAM POWER TUBE 

£158"=: 

3/j± 

MAX. 

INTERNAL 
SHIELD 

" - 8 

MEDIUM- BUTTON 
SEPTAR 7-PIN BASE"-_ 1 

JETEC N2E7-20   

7/1j 1i16' 

M IN.  

.125" ± .003" 
DIA. 

NOTE 1 

SEE NOTE 2 

1 
3 

.000" MI N. 

3) 

DIA. MAX. 

5C 

3M9:1, X. 

\CiKàù/ / 

ir/eni>/  
52 ° e  --t- 'N . 52° 

\/•/\ \ N N,058,"02" 

INDEXBOSS--/ '-'46 -.006 
DIA. 6- PINS 

92CM-8345R2 BOTTOM VIEW 

5 

THE REFERENCE AXIS YY. IS DEFINED AS THE AXIS 

OF THE BASE- PIN GAUGE DESCRIBED IN NOTE I. 

For Notes, see next page. 
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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 0.378" AND HAVING TWO 
HOLES 0.1200" t 0.0005" WHOSE CENTERS ARE LOCATED AT A 

DISTANCE OF 0.343" t 0.001" FROM THE AXIS YY , AND WHOSE 

AXES ARE PARALLEL TO YY'. THE PLANE THROUGH THESE AXES 
WILL BE 900 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. 

6-56 TUBE DIVISION 
RADIO CORRORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-8345R26 
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AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 
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6524 

CHARACTERISTICS CURVES 

AVERAGE CHARACTERISTICS 
FOR EACH UNIT 

bi 
cc 
bi 

•2 

.71 
_J 

NJ 
••—• 

H 

csà160 
01 

O 

j 120 

O 
rt 

c5 80 

a 

I 40 

Si 

E f = 6.3 VOLTS 
_GRID— N22 VOLTS 
GRID—N2 1 VOLTS 

— IC2 

=150 
= Eci 

-- =IC I 

.4./0 

I 

s 
I 

"Vo 
... _ 

0 40 80 120 160 
PLATE VOLTS 

92CS-8354T 

AUG. 16, 1954 TUBE DIVISION 
RADIO CORPORATION OF MAERICA, HARRISON. NEW (USES 

CF-5354T 



6524 

AVERAGE PLATE CHARACTERISTICS 
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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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6524 

CHARACTERISTICS CURVES 

AVERAGE CHARACTERISTICS 
FOR EACH UNIT 

rt 
UI 

a. 
2 

200 
es. 

U 
H 

N 16 

cc 
12 

T 

Ef 

— GRID 
GRID 

_ _. 

1 

.6.3 

—N 2 2 
-6121 - 

r 

VOLTS 

- 

I 

VOLTS 
VOLTS= 
icz 

] 

P250 
Eci 

1 

Ec.,... 

*4, 

ec 

o 
.e.o ‘ 

* 

\ 

, 

\ 
‘ 

0 40 80 120 160 
PLATE VOLTS 

92C5-8353T 

AUG. 16, 1954 TUBE DIVISION 
RADIO CORPORATION Of AMERICA. HARRISON. NOW MIRY 

CE-8353T 



6' 

6562 

FIXED-TUNED OSCILLATOR TRIODE 
"PENCIL TYPE" WITH INTEGRAL RESONATORS 

For radiosonde service at 1680 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range 5  2 to6.6 ac or dc volts 
Current at 6.0 volts. . 0.160   amp 

Frequency ( Approx.) . . . 1680  Mc 
Frequency Adjustment 

Range   i12A  Mc 
RF Cbaxial Output Terminal: 
Characteristic impedance 
(Approx.)   50  ohms 

Mechanical: 

Mounting Position   Any 
Dimensions  See Dimensional Outline 
Resonators ( Two)  Integral Part of Tube 
Terminal Connections (See Dimensional Outline): 

H - Heater 

K - Cathode 

INTEGRAL 
LOOP 

COUPLING RESONATORS 

FIXED-TUNED OSCILLATOR SERVICE 

Maximum Ratings, Absolute 

DC PLATE VOLTAGE  120 max. volts 
DC PLATE CURRENT  34 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE INPUT   4 max. watts 
PLATE DISSIPATION   3.6 max. watts 
PEAK NEATER-CATHODE VOLTAGE   0 max. volts 
AMEIENT-TEMPERATURE RANGE   -55 to +75 °C 

G- Grid 

P- Plate 

Values: 

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, and 
ambient— temperature range of +720 to — 80 00 +4 to - 1 Mc 

* This range of heater voltage is for radiosonde applications in which 
the heater is supplied from butteries and in which the equipment 
design requirements of minimum s ze, light weight, and high efficiency 
are tue primary considerations even though the average life expectancy 
of the 6562 in such service is only a few hours. 

L As supplied, tubes are adjusted to 1680 ix megacycles. 

4-56 TENTATIVE DATA 
TUBE DIVISION 
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FIXED-TUNED OSCILLATOR TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Av. Max. 

Heater Current  1 0.M3 o.eed 0.157 amp 
Power Output  2,4 60 — mw 
Power Output  3,4 300 — mw 

Note I: With 5.2 volts ac on heater. 

Note 2: With ac heater voltageof6.6volts,dc plate voltage of 117 volts, 
frequency of 1680 megacycles per second and grid resistor chosen 
within the range of 1300 to 1800 ohms. The choice of grid resis-
tor should be such that for any individual tube, the dc plate 
current must not exceed 34 milliamperes, and when this value 
of grid resistor is used in the test of Note 3, a minimum power 
output of 300 milliwatts is obtained. 

Note 3: With ac heater voltage of 5.2 volts, Ot plate voltage of 95 
volts, frequency of 1680 megacycles per second, and grid resistor 
chosen within the range of 1300 to 1800 ohms. The choice of 
grid resistor to give a minimum power output of 300 millivaitts 
for any individual tube must be such that when this same resistor 
value is used in the test or Note 2 the dc plate current will 
not exceed 30 milliamperes. 

Note 4: Measured with acoaxial-type load having an impedance of approxi-
mately 50 ohms and adjusted for a maximum voltage standing-wave 
ratio of 1.1. 

OPERATING CONSIDERATIONS 

The flexible heater leads of the 6562 are usually soldered 

to the circuit elements. Soldering of these connections 

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 should be supported by a suitable clamp around 

the metal shell either above or below the frequency-ad-

justment screw. It is essential, however, that the pres-

sure exerted on the shell by the clamp be held to a min-

imum because excessive pressure can distort the resona-

tors and result in a change of frequency. 

The plate connection should have a flexible lead which 

will accomodate variations in the relative position of 

the plate terminal in individual tubes. 

The 6562 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-adjust-

ment screw will decrease the frequency, while a counter-

clockwise rotation will increase the frequency. The range 

of adjustment provided by the screw is il2 megacycles. 

4-56 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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6562 

FIXED-TUNED OSCILLATOR TRIODE 

GRID TERMINAL 

0.845"± 0.015" DIA. 

0.42 5"--../1\ 

MAX. 

FREQUENCY— 
ADJUSTMENT 

SCREW 
0.040 ±0.001-x-1 

DI A. 

0.283"± 0.062' 

1.730' 
MAX. 

±0.18i; 

1.585 

MAX. 

0.79/' 
±0.010" 

0.40e 0.040 
MAX. MAX. .4 I..„_CATHODE TERMINAL 

0.305"t0.010" DIA. 

0.500 I 1- 0.080MAX. 
UNTINNED LENGTH 

0.016" + 0.002" - 0.001"DIA. 
2- HEATER LEADS 

L. 0.115"i 0.040" 

45*. 7° 

0.275 „ 
±0.005 

0.980" 
MAX. 

RF COAXIAL 
OUTPUT TERMINAL 

0.151"±0.003"DIA. 

PLATE TERMINAL 
0.305"±0.010" DIA. 

, 
  ,, 0.325' 

0.200 MIN. MIN. 

L0.256' 
MAX. 

0.27d MAX. 

--té 0.20d MIN. 

f 0 -0.150" t 

MAX. 

92CM-8747 
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BEAM POWER TUBE 
WATER-COOLED ELECTRODES 

Useful at frequencies up tc. 1000 Mc 

GENERAL DATA 

Electrical: 

Filament', 2-Section Multi-strand 

III, Thoriated Tungsten: 

Voltage per section ( AC or DC). . . . 1.35 typical volts 
fl.30 min. () volts 

1.50 max. volts 
Curren: per section at 1.35 volts .   915 ell) 
Startilg current per sectior  Must never exceed 

1500 amperes, even momentarily 
Cold resistance per section   0.0002 ohm 
Minimum heating tire  30 seconds 
Supply circuits   See Circuits 

Mu-Facto", Grid No.2 to Grid No.1 for plate 

volts . 9000, grid-No.2 volts = 1000, and plate 

amperes = 4  3  8.2 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  0.06 max. AO 
Grid No.1 to filament 8, grid No.2 . 355 mmf 
Plate to filament 8 grid No.2 . . . 27 PO 

Internal Bypass Capacitors be'ween 
Grid No.2 and Cethode ( Total; . . . 15000 Ligf 

Mechanical: 

Terminal Connections: 

Fl- Fil. Sect. No.1 
& Water Conn. 

E2- Fn. Sect. No.2 
8 Water Conn. 

G1 -RF Grid-No.1 
Term. Contact 
Surface 

G1 - DC Grid-No.1 8 
W Water Conn. 

G2 - DC Grid-No.2 8. 
Water Conn. 

KR -RF Cath. Term. 
Contact Surface 
For Circuit 

6, 62 Returns 
Fm - Connor. Point of ciw 

Fil. Sections 
KR KR & Water Conn. 

FS Fm Fl P- RI' Plate Term. 
Contact Surface 

For locatirytt of , „ 
ree,Sectizer terenals, ry - Plate 

see •  sat Water Conn. 
Dirtensio Out / inn 

ileMounting Position . .  Tube axis vertical, with 
plate terminal either up or down 

Overall Length 7-11/32" 4 3/8" - 1/2" 
MaxiMum Diameter  11-3/8" 
Air Cooling: 

Forceb-ai r cooling of the ceramic sunning at the yrid-

No.t seal and at the plate seal is required only if the gill temperature of the ceramic pushing at either seal exceeds 
the specified maximum value of I50°C. Under such con-

* See OFeeating Consi.:«ratiols on conserving filament life. 

° r1;.;lynim,eura roege.crelivg v,aue;ol/t/sur ing standby periods. Che filament voltage 

8-56 TENTATIVE DATA 1 
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BEAM POWER TUBE 

ditions, provision should be made for blowing air at the 

ceramic bushings through suitable openings in the coaxial-
cylinder cavity circuit. 

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 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 recommended to prevent tube damage 

in case of failure of adequate water flow. 

Water Flow: 
Absolute Pressure Drcie 

Min. TYPicnl 
Flow 

for Tybscal 
Flow Flow 
Om Om *si 

To filament-section-
1,10.1 block  0.5 0.8 to 1.2 7to 14 

To filament-section-
No.2 block  0.5 0.8 to 1.2 7 to14 

To filament mid-
tap block   0.5 0.8 to 1.2 5 to 9 

To grid-No.1 block.   0.5 0.8 to 1.2 3 to 7 
To grid- No.2 block   0.5 0.8 to 1.2 6 to13 
To plate in direction shown on Dimensional Outline: 

For plate dissi-

pation to 16 kw . 12 14 ( 31 max. 25 ay. 

For plate dissi-
pation of 20 kw . 14 16 132 ay. 

For plate dissi- 
1_ 40 max. 

pation of 32 kw . 20 22 { 60 ay. 
75 max. 

Gauge Pressure at Any Inlet 
Except Anode Inlet   70 max. Psi 

Gauge Pressure at Anode Inlet   100 max. psi 
Ceramic Bushing Temperature   150 max. °C 
Outlet Water Temperature ( Any outlet) . 70 max. °C 
Weight (Approx  )   28 lbs 

RF POWER AMPLIFIER--Class AB Single-Sideband Service 

Maximum CCSe Ratings, Absolute Values: Up to 
t000 Mc 

DC PLATE VOLTAGE  9000 max. volts 
DC PLATE-SUPPLY VOLTAGE   10000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  1250 max. volts 
DC GRID-No.2-SUPPLY VOLTAGE   1350 max. volts 

e Directly across cooled element for the indicated typical flow. 

6 : See next page. 
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BEAM POWER TUBE 

6 

MAX.-SIGMAL DC PLATE CURRENT  7 max. amp 
MAX.-SIGNAL PLATE INPUT   60000 max. watts 
MAX.-SIGhAL GRID-No.2 INPUT   750 max. watts 
PLATE DISSIPATION   35000 max. watts 

ypical Operation: At 55o Mce 

Plate Voltage   8000 volts 
DC Grid-No.2 Voltagei   1200 volts 
DC Grid-No.1 (Control-Grid) Voltage . .   -115 volts 
Zero-Signal DC Plate Current  2.5 amp 

x.-Signal DC Plate Current  6 amp 
Zero-Signal DC Grid-No.2 Current ( Approx.)  0.15 amp 
ax.-Signal DC Grid-No.2 Current ( Approx.)  0.35 amp 

Max.-Signal DC Grid-No.1 Current (Approx.1  0 amp 
Max.-Signal DriverPowerOutput(Approx.) 9  90 watts 
utput-Circuit Efficiency (Approx.) . .   90 % 
ax.-Signal Useful Power Output ( Approx.)   15000** watts 

RF POWER AMPLIFIER--Class B Television Service 

Synchroniaing-level conditions Per tube unless otherwise indicated 

Maximum CCS. Ratings, Absolute Values: up to 
1000 Mc 

DC PLATE VOLTAGE  9000 max. volts 
DC PLATE-SUPPLY VOLTAGE . . .   10000 max. volts 

GRID-No.2 ( SCREEN-GRID) VOLTAGE. . .   1100 max. volts 
GRID-No.2 SUPPLY VOLTAGE   1200 max. volts 
PLATE CURRENT. . . . . . .   8.25 max. amp 

DC GRID-No.1 ( CONTROL-GRID) CURRENT . .   0.5 max. amp 
PLATE INPUT   70000 max. watts 
RID-No.2 INPUT ( For black picture*). .   750 max. watts 

PLATE DISSIPATION ( For black picture*).   36000 max. watts 

Typical Operation: At 550 Noe At 750 Nc 

Bandwadte of 7 7 Mc 

DC Plate Voltage  8500 8000 volts 
DC Grid-No.2 Voltage  1000 1000 volts 

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 

e In the vicinity or 550 Mc, it may be necessary to provide means for 
balancing out a circumferential TE mode. 

..4 .4 .... * .à, See nest 1,00e. 
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BEAM POWER TUBE 

DC Grid-No.1 Current ( Approx.): 
Synchronizing level   0.4 0.35 amp 
Blanking level   0.15 0.13 amp 

1 DriverPowerOutput (Approx.):  , 
Synchronizing level  P00# 1000" watts 
Blanking level   450 550 wattsda 

Output-Circuit Efficiency 
(Approx  )   90 85 

Useful RowerOutput ( Approx.): 
Synchronizing level  28000" 17000" watts 
Blanking level   16000" 9500" watts 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 
Carrier conditions fer tube for use with a wax. wodulation 

factor of 1.0 unless otherwise indicated 

aximum CCS. Ratings, Absolute Values: up to 
1000 Mc 

PLATE VOLTAGE   5500 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . 1000 max. volts 
PEAK GRID-No.2 VOLTAGE ( DC + Max. 
Modulation Swing). . . . . . ... 1350 max. volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE. -250 max. volts 
PLATE CURRENT   4.5 max. amp 
GRID-No.1 CURRENT   1 max. amp 

PLATE INPUT  25000 max. watts 
RID-No.2 INPUT   500 max. watts 
LATE DISSIPATION  17000 max. watts 

ypical Operation:" At 400 Mc 

Plate Voltage   5000 volts 
t. Grid-No.2 Voltage é  800 volts 
C Grid-No.1 Voltage   -180 volts fio 
eak RF Grid-No.1 Voltage  210 volts 

Plate Curren 4.25 amp 
Grid-No.2 Current ( Approx.)   0.4 amp 
Grid-No.1 Current ( Approx.I.  0.1 amp 

river Power Output ( Approx.)"  300 watts 
utput -Circuit Efficiency ( Approx  l   90 % 110 seful Power Output ( Approx  )   10000.. watts 

4 Obtained preferably from a separate source. 

4 The driver stage is regu;red to supply lute losses, rf circuit losses, 
and re swamping power' losses. " Swamping" may ne 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 value to take care ofvariations in line voltage, incomponentS, 
in initial tube characteristics, and in tube characteristics during life. 

* Continuous blanking level . sync pulses. 

• Between the half—poner points as measured in the output circuit. 
1111 

e ieei44,44.".": See next page. 
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6806 

BEAM POWER TUBE 

RF POWER AMPLIFIER--Class C Telegraphy' 
and 

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum CCS• Ratings, Absolute Values: Up to 
Joao Nu 

CC PLATE VOLTAGE  900G max. volts 
DC PLATE-SUPPLY VOLTAGE . . . ... 10000 max. volts 
DC GPIC-No.2 ( SCREEN-GRID) VOLTAGE. 1050 max. volts 
DC GRID-No.2 aiPPLY sOLTAGr   1150 max. volts 
DC GRIE-No.1 ( CONTROL-GRID) VOLTAr,F . .   -250 max. voltn 
DC PLA-.1 CURRENT  7 max. amp 
DC GRID-No.1 CURRENT  0.5 max. amp 
PLATE ! NPUT e0ODO max. watt.7, 
GRID-N.0.2 INPUT   ;A max. watts 
PLATE .DISSIPATIO 1,50W Max. wcItt:> 

Typical Operation: At 4,L e At goo Mr 

DC Plate Voltage  850G 7500 volts 
DC Grid-No.2 Voltaget   1000 1000 volts 
CC Grid-No.1 Voltgett  -150 -150 volts 
Peak PF Grid-No.1 Voltage . . 210 210 volts 
DC Plat(. Current  ,i.75 G.8 amp 
D.:: Grd-No.2Current ( Acorox.)   0.65 0.55 amp 
DC Grid-No.lCurTent ( Approx.)   0.25 0.25 amp 
Drive- Power Output ( Approx.) 44  300 750 watts 
Output-Circuit Efficiency 

(Approx.)   90 80 % 
Usefui PowerOutput Approx.).   25000" 13500" watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

'Vote Mtn. Max. 

Filament Current per Section. • 1 850 1050 amp 
Filanert Current per Section. • 2 890 1110 amp 
Difference in Filament Cur-

rent Between Sections . . . . 1 - 60 amp 
Difference in Filament Cur-

rent Between Sections . . . . 2 - 70 amp 
Grid-No.1 Voltage   1,3 - -180 volts 
Useful Power Output: 
Class B Television Service--

Synchronizing-level 
conditions  1,4 27000 - watts 

Class C Telegraphy--
Key-down conditions 1,5 22000 - watts 

Power Gain 1 4 5  6 40 — 

e Continuous Commercial Service. 
" VliS value of useful power is measured at load of output circuit hasin 

indicated efficiency. 

M This value includes 300 watts of rf swamping power . . 

## This value includes 100 watts of rf ' swamping power'. 

See next page. 
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BEAM POWER TUBE 

Note 1: With 1.35 volts rois per filament section. 

Note 2: With 1.5 volts rms per filament section. 

Note 3: With 2—phase excitation of the filament sections, dc plate volt— 
age of 8500 volts, dc grid—No.2 voltage of 1000 volts, and dc grid-. 
No.! voltage adjusted to give a dc. plate current of 0.25 ampere. 

Note 4: 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 voltage of 8750 volts. dc 
grid—No.2 voltage of 1000 volts, dc grid—co.: voltage adjusted 
to give a zero—signal oc plate current of 0.25 àmpere, drive 
adjusted to give synchronizing— level dc plate current of 8 
amperes, and frequency of 550 Mc. 

Note 5: With 2—phase excitation of the filament sections. In rf power 
amplifier circuit, and with dc plate voltage of 8500 volts, dc 
grid—No.2 voltage of 1000 volts, 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 of 
550 Mc. 

mote 6: With driving power measured at input 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. 

AA For 100% modulation of plate voltage, and 50% modulation of gr id-80,2 
voltage. 

¿4 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. 

0 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. 

Obtained preferably from a seperate'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 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 1150 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, by grid—No.I resistor, by cathode resistor, 
or by combination methods. 

OPERATING CONSIDERATIONS 

Instructions for conserving filament life of the 6806 and 

for the use of high-speed electronic protective devices 

with it are given in the technical bulletin for the 6806. 

A copy of this technical bulletin will be supplied on 

request to Commercial Engineering, RCA, Harrison, N.J. 
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FILAMENT-EXCITATION CIRCUITS 

Ur 

e 

• 

• 

• 

A I. SECTIONS EXCITED 
SEPARATELY INPUT F2 V 

END • 

0 FM V 

WITH TWO-PHASE 
(QUARTER PHASE) 

(1) Fi 

AC EXCITATION 
A 

Center 

TYPICAL 

Trap For Circuit Returns 

V=I.35 VOLTS 
A=915 AMPERES 

RUS 

U. SECTIONS EXCITED 
IN PARALLEL 

INPUT F2 
V END 

0 FM ri V 

Cl. WITH SINGLE -PHASE 
AC EXCITATION 

0 

A 

TYPICAL 
V=I.35 VOLTS 
A=I830 AMPERES 

RUS 

INPUT F2 
END • 

V 

0 FM Fi y 
b. WITH DC EXCITATION 0 

A 

TYPICAL 
v=135 VOLTS DC 
A=1830 AMPERES 

F1 = FILAMENT SECTION N2 1 
F2=FILAMENT SECTION N22 
Fµ=COMMON POINT OF FILA-

MENT SECTIONS 92CM-89I2 
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32 MAX. 

WATER INLET (FIL. SECTION > 

N22 SME) 

OUTPUT END 
':1 
MAX VMAX. 

-RF CATHODE 
TERMINAL CONTACT 
SURFACE FOR CIRCUIT 

RETURNS 
 WATER OUTLET 

(GRID-N22 SIDE) 



FILAMENT SECTION N22 
& WATER CONNECTION 

NOTES 1 & 2 

• s • 

RF PLATE TERMINAL 
CONTACT SURFACE 

BA 
--NOTE 8 

54,"MIN. 

'VOTES 
±:,/32) 58. 6  

tj  23/32 
RF GRID- N2 1 TERMINAL 
CONTACT SURFACE 

BB 
-- NOTE 8.-7 

EXHAUST CAP 2": 344 
MAKE NO CONNECTION 

DO NOT REMOVE (.4" 

334-8 tib; 
NOTES 
6 & 

,.-DC PLATE & WATER 
/ CONNECTION 

NOTES 3 & 4 

/ 
34'1. i3; 2 '‘/, 6"  — 1 

1  7 Çrf %; y' BA 

771 NOTE' 8 - 

- .2._._. 11246; •11,t,  
-,, 7 H/32 

5/13"1 4 Lt____ B B '  
---7 - — 4—  TNOTE 8 

-V * 3'6: 

3/3; MIN. 4  

• /«.— 3  3/4" 2 'f6;". " 

3%;t NOTES 
" ' 32 6 & 7 

SA 6" MIN. 
NOTES 
5 & 6 

-.IL- 2 1/2 F8.LWAIT NT eITNIÉCNTIFO2h1 
NOTES 1 & 2 

WATER-CONNECTION FLANGE NOTE pa 
I---COMMON POINT OF FILAMENT 
SECTIONS & WATER CONNECTION 

NOTES 1 8. 2 



CO 

C-) 

3St" 414,2" 

90** 2* 

-1 I 4 ea; 

43/3; 47/32 2 lks»  
M N. MAX. 

Ii 

22*v 90* 
I2* 

45* 
22° 

DC GRID-N22 & WATER 
CONNECTION NOTES 1 & 2 

L.34± V644-1.] 
NOTES 
68.7 

'43 59/6: 2  

7 7," • V644.  

e 

16 _ t,2 

INPUT END 

get 2° 

----DC GRID- N21 & WATER 
CONNECTION NOTES 1 & 2 

CATHODE TERMINAL 
CONTACT SURFACE FOR 

CIRCUIT RETURNS 

3 I/4 R. 

NOTE 9 

92CL - 8840 
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6806 

BEAM POWER TUBE 

NOTE I: WATER CONNECTIONS FOR FILAMENT SECTIONS No. 1 AND 
No.2, COMMON POINT OF FILAMENT SECTIONS, GRID No. I, AND 

GRID No.2 HAVE I"- 16 UNIFIED SPECIAL THREAD, CLASS 2A, 3/8" 
LONG, AND 2 HOLES 0.258"-0.270" DI AMETER SPACED 7/ 16 1 

ON CENTERS. 

NOTE 2: THE HOLES IN THE INDICATED WATER CONNECT IONS OF 
NOTE I WILL ACCEPT THE PINS OF THE PLUG-AND-CYL 1NDER COMBI-

NATION GAUGE SHOWN IN SKETCH G I. 

NOTE 3: WATER CONNECTION FOR THE PLATE HAS 1-3/ 4"- 16 

UNIFIED EXTRA FINE SPECIAL THREAD, CLASS 2A, 3/8" LONG, AND 
2 HOLES O. 508"-0.522" DIAMETER SPACED I 1/16" ON CENTERS. 

NOTE 4: THE HOLES IN THE PLATE WATER CONNECTION WI LL 

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 OVER A LENGTH 
OF 5/ 16"; OVER REMAINDER OF LENGTH, THE DI AMETER MAY IN-

CREASE TO 3-7/8" MAX. ON OUTPUT END, THE DIAMETER OF THE 
CERAMIC RIBS WILL NOT EXCEED 3-7/8". 

NOTE 7: THE AXIS OF THE RF PLATE CONTACT SURFACE IS COINCI-
DENT WITH THE AXIS OF THE RF GRI D-No. I CONTACT SURFACE WITH-

IN 3/32". 

NOTE 8: THE CONTACT SURFACES BA-BA' AND BEI-BB' ARE PARAL-

LEL WITHIN I/ 16". 

NOTE 9: SERIAL NUMBER IS LOCATED ON TH IS SURFACE BETWEEN 

DC GRID-No.2 AND FILAMENT-SECTION No. I CONNECTIONS. 

NOTE 10: TO PREVENT EXCESS STRESS ON GLASS SEAL, A 15/ 16" 

OPEN END WRENCH MUST BE USED TO PERMIT GRIPPING THE TERMI-
NAL WHEN REMOVING OR TIGHTENING THE WATER CONNECTORS. 

8-56 TUBE DIVISION 
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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 8. PIN SIDES MUST BE PARALLEL 
WITHIN .00e 

TUBE DIVISION 
RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 
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BEAM POWER TUBE 

2- PINS 

506" 4., 0„ er• Di A. 

GAUGE SKETCH 62 

.34375" 
4.0001" --"« 

.6875" 
8.0002"-»- 

L  + I.66e 001:: 

NOTE I. TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC WITH 
UNTAPPED SECTION OF CYLINDER WITHIN .002". 

NOTE 2: PLUG SIDES 8 PIN SIDES MUST BE PARALLEL WITHIN .001': 

-TAPPED FOR 13;-16 

UNIFIED EXTRA FINE SPECIAL 

THREAD, CLASS 2B, 

.300"-.350" LONG 

CYLINDER 

(NOTE I) 

PLUG 

(NOTE 2) 

1.6 25" e; 

92CS-8253R1 
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PLATE COOLING REQUIREMENTS 
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6806 

AVERAGE CONSTANT—CURRENT CHARACTERISTICS 

Ee=ADJUSTED TO SIMULATE NORMAL OPERATING i 
CONDITION OF FILAMENT IN UHF SERVICE Uj It' 

GRID -N2. 2 VOLTS = 1200 1 1:1• . ' " ; 12, 
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AVERAGE PLATE CHARACTERISTICS 

É Er = ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITIONS OF FILAMENT IN UHF SERVICE 

GRItD - N2 2 VOLTS = 1000 

_ 

! 
, TL H. l 

,n L L__. l__ _   I ,o o el  
er«) m cv cu 

PLATE AMPERES 
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6806 

AVERAGE CHARACTERISTICS 

Ef = ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITION OF FILAMENT IN UHF SERVICE 

GRID- N22 VOLTS = 1000 

ttL:tt t 
. ...... . . 

1000 2000 3000 4000 5000 6000 
PLATE VOLTS 
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AVERAGE CHARACTERISTICS 

E.F. , ADJUSTED TO SIMULATE NORMAL OPERATING  • 
CONDITION OF FILAMENT IN UHF SERVICE 

GRID- NA 2 VOLTS= 1200 
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BEAM P())117Eft TUBE 
FORCED—AIR COOLED 

Useful at frequencies up to 2000 No 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage§   6.3 ± 10% . . . ac or dc volts 
Current  2.1  amp 
Minimum heating time . . 60  sec 

Mu-Factor, Grid No.2 to Grid No.1, for 
plate volts = 1000, 
grid—No.2 volts = 300, 
and plate ma. = 100  16 

Direct Interelectrode Capacitances: 
Grid No.1 to plate* 0  085 max. puf 
Grid No.1 to cathode & heater  14 µµf 
Plate to cathode & heater*'** 0  015 max. pif 
Grid No.1 to grid No.2   17 µµf 
Grid No.2 to plate   6 muf 
Grid No.2 to cathode & heater**  0.5 max. µµf 

Mechanical: 

Mounting Position Any 
Overall Length   1.885" + 0.070" - 0.080" 
Greatest Diameter 1  250" ± 0.015" 
Weight ( Approx.)   2 oz 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

GI - Grid No.1 

G2 - Grid No.2 

H - Heater 

K - Cathode 

P - Plate 

Air Flow: 
Through Radiator-- Adequate air flow to limit the plate— 

seal temperature to 250 °C should be delivered by a 
blower through the radiator before ard during the appli— 

cation of plate, grid—No.2, and grid—No.I voltages. 

Typical values of air flow directed through the radia— 

tor without cowling and with cowling versus plate dissi— 

pation are shown in the accompanying Typical Cooling 
Requirements curves. Plate power, grid—No.2 power, and 

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 6. and center hole 
1" in diameter. Shield is located in plane of grid—No.2 terminal, 
perpendicular to the tube axis, and is connected to grid—rio.2 terminal. 

With external flat metal shield having diameter of 6. and center hole 
3/4 in diameter. Shield is located in plane of grid—No.1 terminal. 
perpendicular to the tube axis, and is connected to grid—No.1 terminal. 

6-57 TENTATIVE DATA 1 
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BEAM POWER TUBE 

air flow may be removed simultaneously. 

To Grid-No.2, Grid-No.1, Cathode, and Neater Seals-- A 
sufficient quantity of air should be delivered to these 

seals to prevent their temperature from exceeding the 
specified maximum value of 250 °C. 

DurIng Standby Operatton--Cooling air is not normally re-

quired when only heater voltage is applied to the tube. 

Seal Temperature ( Plate, Grid No.2, 
Grid No.1, Cathode, and Heater)  250 max. °C 

AF POWER AMPLIFIER & MODULATOR - Class AB it 

Maximum CCS. Ratings, Absolute 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*  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 OC 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:°° 
With fixed bias  30000 max. ohms 
With cathode bias  Not recommended 

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

o PÎ:scsiriestleewMu:Idleb:peCee: colfregUN:eariCargÓilitoge 

• 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 de-
vices are recommended. 

.. *.e : See next page. 
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BEAM POWER TUBE 
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AF POWER AMPLIFIER & MODULATOR - Class AB2# 

Maximum CCS• Ratings, Absolute 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-No.2 INPUT*   4.5 max. watts 
PLATE DISSIPATION*   115 max. watts 

Typical CCS Operation: 

Values are for a 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  46 46 volts 

Zero-Signal DC Plate Current   80 80 ma 
Max.-Signal DC Plate Current   
Zero-Signal DC Grid-No.2 Current .   
Max.-Signal DC Grid-No.2 Current .   
Max.-Signal DC Grid-No.1 Current .   
Ef ,ective Load Resistance ( Plate 
to plate)  

Max.-Signal Driving Power 
(Approx.),   

Max.-Signal Power Output (Approx.)   

355 355 ma 
0 0 ma 

25 25 ma 
15 15 ma 

2450 3960 ohms 

0.3 0.3 watt 

85 140 watts 

LINEARRFPOWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum GCS* Ratings, Absolute 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-No.2 INPUT  4.5 max. watts 
PLATE DISSIPATION  115 max. watts 

A 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. 

I Driver stage should be capable of supplying the specified driving power 
at low distortion to the No.1 grids of the A8 2 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. 

See next page. 
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BEAM POWER TUBE 

Typical CCS Class AB, "Single-Tone" Operation:4 

Up to 6e 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-N0.2 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: 
With fixed bias  30000 max. ohms 
With cathode bias  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

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

Maximum OW Ratings, Absolute Values: 

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 COS Operation: 

At goo Mc 

DC Plate 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 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  l   16 45 watts 

• Preferably obtained from a fixed supply. 

.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 a single—sideband 
wrrr::::,,zieiredswmwmue:Me s%U .frequency of constant 

,•Om*A111• 
See next page. 
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6816 

BEAM POWER TUBE 

Maximum Circuit Values: 

-7,rid-to.1-Circuit Resistance under 
Any Condition   300004 max. ohms 

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

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CGS. Ratings, Absolute Values: 

DC PLATE VOLTAGE. . . . . . .  1000 max. volts 
DC GRIC-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 
GRT-No.2 INPUT   4.5 max. watts 
PLATE DISSIPATION   115 max. watts 

Typical CCS Operation: 

At 400 Mc At 1200 Mc 

DC Piate 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 G- id -No.2 Current  5 1 1 ma 
DC Grid-No.1 Current  3 10 4 ma 
Driver Power Output 

(Aoproxi e  3 3 5 watts 
Useful Power Output (Approx.) 23 80 40 watts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance under 
Any Condition   300004 max. ohms 

e Continuous Commercial Service. 

ea Obtained preferably from a separate source modulated along with the 
plate supply. 

ee Obtained from grid- N0.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

The driver stage is required to supply tube losses and rf-circuit 
lasses. It should be designed to provide an excess of power above 
tie indicated values to take care of variations in line voltage, in 
c.mponents, in initial tube characteristics, and in tube characteris-
tics during lite. 

1- this value is insufficient to provide adequate bias, the additional 
r.quired bias must be supplied by a cathode resistor or fixed supply. 

io-y-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negativemay be used if the positive peak of the 
audio- frequency envelopedoesnot exceed 115Sof the carrier conditions. 

Obtained preferably from a fixed supply, or from the plate-supply 
voltage with a voltage divider. 

o 

a 
• Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor. 

or by combination methods. 

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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6816 

BEAM POWER TUBE 

1.250-2 015" 

AIR-COOLED 
RADIATOR 

.885"MAX. 
DIA. 

PLATE 
TERMINAL 
CONTACT. 
SURFACE . 

GRID-NR2 
TERMINAL 
CONTACT_ 
SURFACE . 

.1701AIN. .080.mAx._, 

. 1 t  
.174"...M.mietAINA..i_ 

 4 4 

TERMINALGRID-44212/ me -.1 4.025 117.270-MAX. NEATER-CATHODE TERMINAL . 
CONTACT .05eMAX. CONTACT SURFACE. 
SURFACE 

HEATER TERMINAL. 
CONTACT SURFACE-

XMO"IMN. 

UMM" 
t070: 
-.080 

985' • I25"MIN. MIN.  
.735-MIN. 32.9. 

. • I ..04 " 
•t : 8oe 

92CM-92M 

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 

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 

H4. THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING 

MEASUREMENT OF SEATING OF HEATER-CATHODE TERMINAL ON 

BOTTOM OF HOLE H4. 

6-57 ELECTRON TUBE DIVISION 
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6816 

BEAM POWER TUBE 

SKETCH GI 

.13e 
±.00r 

92CM-9211R1 

962' 

.10Crt°W., -.002 

======'-

.239±.00I" 
HS 

.070 ±.001 

H1 
1.111rt.001" 

H2 
umetxer 

1-13 
763.'1,001" 

114 
.518 ±.00I 

THE AXES OF TH E CYLINDRICAL HOLES H1 THROUGH H, AND 
THE AXI S OF POST P ARE COINCIDENT WITHIN 0.001.. 
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RADIO COIMORAIION Of AMERICA, HARRISON. NEW MRS« 

CE-9211R1 



6816 

BEAM POWER TUBE 

RECOMMENDED COWLING 
FOR DIRECTING AIR FLOW THROUGH RADIATOR 

_  

AIR 
FROM  
BLOWER 

 , = 3 

1  
92CM-9213 

1/3; 

1/3; 

6-57 
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6816 

TYPICAL COOLING REQUIREMENTS 
WITH COWLING 

1-4; 1-H-4- ±1±1±.11.111_1t1 
AIR FLOW DIRECTED THROUGH: 

— CURVE 
RADIATOR WITH COWLING AS 

SHOWN IN ACCOMPANYING A,B,C.D,E 
DIAGRAM.   

"THl 

1-k 1 I 111T-FH , 

PRESSURE DROP— • 
INCHES OF WATER 

LESS 

240 ,r  

200 

MAX. ALLOWABLE TEMPERATURE 
It RISE WITH INCOMING—AIR TEMP— 

ERATURE OF 25 °C 

180_ , 
41; ' 

140 

120 

40-r-

20 

t••• : 

0 20 40 60 80 100 

PLATE DISSIPATION— WATTS 

ELECTRON TUBE DIVISION 
EA010 COEFORATION OF AMOK, HARMON. NEW MM. 

THAN 0.1 

• 7 I 

120 

92CM-92I9 



6816 
TYPICAL COOLING REQUIREMENTS 

WITHOUT COWLING 
UI, 

AIR FLOW DIRECTED •THROUGH RADIATOR' 1 '---   
FROM I" X 11/2 " ORIFICE LOCATED 11/4 " 

FROM RADIATOR. 
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6816 

TYPICAL PLATE 

Ef= 6.3 VOLTS 

GRID -N2 2 VOLTS= 200 

144 , 

CHARACTERISTICS 

• .... .... 

so 
d 

PLATE AMPERES 

ELECTRON TUBE DIVISION 
R.I0 CORPORARION Of AMERICA, HARRISON, NEW JERSEY 
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6816 

TYPICAL PLATE CHARACTERISTICS 

M T' 

VOLTS 

GRID-N9 2 VOLTS 300 

TTh 
II; 14i :  

o 

t 

— _ ci ci 'c'5 
'4 0. OD s0 

PLATE AMPERES 
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6 816 

TYPICAL CHARACTERISTICS 
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6850 

TWIN BEAM POWER TUBE 
Useful at frequenctes up to 470 Mc  

6\ eeo 

The 6850 is the same as the 652e except for the following 
stems: 

Heater, for Unipotential Cathode: 
Voltage  12.6t 10% . . . ac or dc volts 
Current 0  625  amp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 0.588 0.663 

mote 1. With 12.6 volts ac on heater. 

amp 

6-56 DATA TUBE DIVISION 
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6861 
TRAVELING-WAVE TUBE 

LOW-NOISE AMPLIFIER TYPE 

Useful over frequency ranee of 2700 to 3500 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   5  ac or dc volts 
Current at 5 volts  0 65  amp 
Starting current: The maximum instantaneous starting cur-

rent must never exceed 4 amperes, even momentarily. 
ferlimum Cathode Heating Time   1 minute 
Frequency Range   2700 to 3500 Mc 
Cold Insertion Loss   80 db 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  19-3/8" 
Metal-Shell Diameter  1.375" i 0.005" 
Weight ( Approx  )  1-1/2 lbs 
Col ectór-Terminal Connector. . . Birnbach No.406 Banana Jack 
RF Connectors: 

Input terminal  Type N UG-18/U Plug 
Output terminal   Type N UG-18/U Plug 

Base  Octal 8-Pin 
BOTTOM VIEW 

Pin 1 - Grid No.1 
Pin 2 - No Connec-

tion 
Pin 3 - Helix 
Pin 4 - Grid No.4 

Pin 5 - Grid No.3 
Pin 6 - Grid No.2 
Pin r- Heater 
Pin 8 - Heater, 

Cathode 

Maximum and Minimum Ratings, Absolute Values: 

DC COLLECTOR VOLTAGE  500 max. volts 
DC HELIX VOLTAGE  500 max. volt 
DC-GRID-No.4 VOLTAGE  500. max. volt 
DC GRID-No.3 VOLTAGE  300 max. volt-
DC GRID-No.2 VOLTAGE  75 max. volt 
DC GRID-No.1 VOLTAGE  20 max. volts 
DC COLLECTOR CURRENT  1000 max. pan. 
DC HELIX CURRENT  10 max.à mamp 
MAGNETIC FIELD STRENGTH   400 min.' gausse 
PEAK RF POWER INPUT   250 max. watt 
AVERAGE RF POWER INPUT  1 max. watt 
METAL-SHELL TEMPERATURE 

(At hottest point)  175 max. 

L During alignment of the tuDe in the magnetic- focusing field, the helix 
current may exceed this value for short periods, put should never ex-
ceed 50 µamp. 

e This value of field strength will focus the electron seam, but noise 
figure will not De optimum. 

10-56 TUBE DIVISION TENTATIVE DATA 
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6861 

TRAVELING—WAVE TUBE 

Typical Operation at 3100 Mc: 

DC Collector Voltage   400 volts 
DC Helix Voltage   375 volts 
DC Grid-No.4 Voltage   200 volts 
DC Grid-No.3 Voltage   40 volts 

20 volts 
0 volts 

150 µamp 
0.5 µamp 

DC Grid-No.2 Voltage (Approx.) 
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   

each less than 1 µamp 

525 ± 5% gausses 
25 db 
1.0 mw 
6.5 db 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 0.45 0.85 amp 
Input VSWR ( Non-operating) . . • 2 _ 1.7 
Output VSWR ( Non-operating). • • 2 - 2.0 
DC Helix Voltage   3 350 390 volts 
DC Grid-No.4 Voltage   3 160 250 volts 
DC Grid-No.3 Voltage   3 30 50 volts 
Saturated Power Output   3 0.25 - mw 

Gain   3 20 - db 
Noise Figure   3 - 7.0 db 

Note 1: with heater voltage of 5.0 volts. 

Note 2: Measured at specified connector over the frequency range of 2700 
to 3500 Mc. 

Mote 3: Adjuste0 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 magnetic field required for focusing the electron 

beam of the 6861 may be obtained from a solenoid or 

permanent magnet capable of providing a uniform field of 

525 gausses over the length of the tube axis starting 2 

inches from the groove near the base end of the metal 

shell and continuing for at least 9 inches along the tube 

axis. 

t For RCA Solenoid, Developmental No.J-2006. 

10-56 
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6861 

TRAVELING-WAVE TUBE 

MAX. 

INPUT1 OUTPUT 

3" MAX. 

19 3/5” 

MAX. 

1527/3 

/3j. 

.115" 
±.003'"I 

4 
L428" 
4.005" 

T VP E "N" 
CONNECTORS 
(UG-I8/U) 

--- COLLECTOR 
TERMINAL 
(BIRNBACH 
BANANA JACK 

N2 406) 

- METAL 
SHELL 

L375" 
±.00S" DIA. 

DETAIL OF GROOVE 
AND KEYWAY 

6 

f1/6,y 

+J/'MAX. OCTAL 8-PIN 
BASE 

I:290" 
±.003" DIA. 

2.003" 

92CM-895I 
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6861 
NOISE- FIGURE CHARACTERISTICS 
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6861 

TRAVELING-WAVE TUBE 

28 

▪ 26 

▪ 24 
rà 

22 

;aa 6.8 

6.6 

6.4 

6.2 

6.0 

NOISE- FIGURE 
CHARACTERISTICS 

Ef = 5 VOLTS COLLECTOR VOLTS = 400 
HELIX VOLTS = 375 GRID-No.4 VOLTS = 200 
GRID-No.3 VOLTS = 40 
GRID-No.2 VOLTS ADJUSTED TO GIVE 
COLLECTOR MICROAMPERES . 150 

GRID No.I CONNECTED TO CATHODE AT SOCKET 
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./...e 

.....s...... 

\''..._ ......7  
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SIGNAL FREQUENCY - Mc 

3500 
92CS-897IT 

SATURATION CHARACTERISTICS 
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Ef =5 VOLTS COLLECTOR VOLTS =400 
HELIX VOLTS =375 GRID-No.4 VOLTS = 200 
GRID-No.3 VOLTS = 40 
GRID-No.2 VOLTS ADJUSTED TO GIVE 
COLLECTOR MICROAMPERES . 150 

GRID No.ICONNECTED TO CATHODE AT SOCKET 
SIGNAL FREQUENCY (Mc) . 3100 
FIELD STRENGTH ALONG HELIX AXIS 
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--....".•\ 

\ e".........................› ...-
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6861 

INPUT- MATCHING CHARACTERISTIC 

WITH NO VOLTAGES APPLIED TO TUBE 

2600 2800 3000 3200 3400 3600 
FREQUENCY - Mc 

92CS-9018T 

10-56 
TUBE DIVISION 

RADIO CORPORANON OF AMERICA MARMON. NEW ¡MEE 

CE-9018T 



6883 

Beam Power Tube 
HIGH POWER SENSITIVITY 

90 WATTS CW INPUT ( ICAS) UP TO 60 Mc 
60 WATTS  CW INPUT ( ICAS) AT 175 Mc 

The 6883 Is the same as the 6146 except for the following items: 

Electrical: 

Heater, for Unipotentia . Cathode: 
Voltage ( AC or DC)  12.6 ± 10% volts 
Current at heater volts - 12  6 0  625 amp 

Mechanical: 

Manimom Diameter  1-21/32" 
Bane  Small-Wafer Octal 8-Pin 

with Sleeve (JEDEC No.88-150) 

CHARACTERISTICS RANGE VALUES 

Note Nin. Max. 

Heater Current  1 0.588 0.663 amp 

note t: With 12.6 yells ac On neater. 

9" 
I— MAX. 
16 
DIA. 

CAP 
JEDEC NS CI- I 

712 BULB 

BASE 
JEDEC GROUP 1 

NO B8-150 

21' 
32 
DIA. 

3 if 

MAX. 

92CS-9625P4 

.-InOlcates a change. 

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

DATA 

1-63 





6883 
BEAM POWER TUBE 

Useful at frequencies up to 175 Ne 

The 6883 is the same as the 6546 except for the followIng 
%tens: 

Heater, for Uni potent ial Cathode: 
Voltage 12.6 t 10% . . . . ac or dc volts 
Curre-t   0 6?5  amp 

41, CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current   1 0.558 0.663 amp 

mete 1: dith 12.6 volts on heater  

8-56 TUBE DIV1SION 
0.010 COFFORAIION OF AMERICA euRROON MW 1EISFY 

DATA 





6884 

BEAM POWER TUBE 
FORCED—AIR COOLED 

Useful at frequencies up to 2000 Mc 

The d884 is the same as the 6826 except for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage*   26.5i 10% . . . ac or dc volts 
Current 0  52 atop 

§ Secduse the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
'eater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

6-57 ELECTRON TUBE DIVISION DATA 
RADIO CORPORANON OF AMERICA, HARRISON. NEW JERSEY 





6893 

Beam Power Tube 
Useful with Full Input up to 125 Mc 
and with Reduced Input up to 175 Mc 

The 6863 is the same as the 2E26 except for the following items: .. 

Heater, for Unipotential Cathode: 
Vo .tage ( AC or DC)  12.6 ± 10% volts 
Current at heater volts - 12  6   0.4 amp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 0.37 0.43 amp 
Usefal Power Output   4 18 - watts 

Note 1: 

Note 4: 

With 12.6 volts ac on heater. 

In a single—tutie self—excited osc i 1 1 ator ci rcuit, and tvi th heater 
volts • 12.6 ac, dc plate volts • 500, dc grid—No.2 volts • 200, 
grid—No.1 resistor (megohms) • 0.015 i 10S, dc plate ma. • 60 
maximum, dc grid— No.! ma. • 1.8 to 2.2, and frequency ( Mc) • 15. 

«Indicates a change. 

e RADIO CORPORATION OF AMERICA DATA 

Electron Tube Division Harrison, N: J. 1-63 





689:3 
BEAM POWER TUBE 

Useful with full input up to 125 Mc 
and with reduced input up to 175 Ne 

The 643 is identical with the 2E26 except for the followinff 
items, but otherwise has the same technical data exclusive of 

INS conditions: 

Heater, for Unipotential Cathode: 
Voltage  12.6 ± 10% . . . . ac or dc volts 
Current  0.4 ,  amp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 0.37 0.43 

Note it With 12.6 volts ac on neater. 

amp 

10-53 TUBE DIVISION 
RACII0 CORPORAliON OF AMERICA 1101100, EMVE JERSEY 

DATA 





6894  

Half-Wave Mercury-Vapor Rectifier 

Ile  The 6h'94 Is the same as the 6895 exceht for the follounng ttems: 

Mechanical:  

Overaj Length  10-3/32" ± 7/16" 
Socket  Johnson No.123-211, or equivalent 
Base Skirted Medium-Metal-Shell Jumbo 4- Pin 

with Bayonet (JEDEC No.A4-69) 
Bas .ng Designation on BOTTOM VIEW  4AT 

Pin 1 - No Internal 
Connection 

Pin 2 - Filament, 
Cathode 
Shield 

/8-MAX. 

CAP 
JEDEC No,5 — 

T20 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

BASE JEDEC 
No. A4-69 

92CM-9229R1 

Pin 3 - No Internal 
Connection 

Pin 4 - Filament 
Cap - Anode 

i° 3132" 

+—Indicates a change. 

.1» 

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

DATA 

1-63 





6894 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

The 6894 is the same as the 6895 except for the following 
items: 

Mechanical: 

Cverall Length  10-3/32" ± 7/16" 
Socket  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  441 

P'n 1 — No Connec— 
tion 

Pin 2 — Filament, 
Cathode 
Shield 

MEDIUM CAP WITH 
TUBULAR SUPPORT 
JETEC NBCI-39-

T20 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

SKIRTED MEDIUM-
METAL-SHELL 
JUMBO 4-PIN 
BAYONET BASE 
JETEC NB A4-69 

2 5/8"MAX. 

Pin 3 — No Connec— 
tion 

Pin 4 — Filament 
Cap — Anode 

92CM-9229 

lo 3/32" 

4-57 
TUBE DIVISION 

0.010 CORIOR.10. OF ...MCA. HAIROON. NEW JERSEY 

DATA 





6895 

Half-Wave Mercury-Vapor Rectifier 
GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage (AC)  5.0 t 5% volts 
Current at filament volts - 5.0   10 amp 
Minimum heating time at rated voltage . .   30 sec 

Peak Tube Voltage Drop. . See Characteristics Range Values 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  10-13/32" 
Seated Length   9-7/32" t 7/16" 
Maximum Diameter  2-5/8" 
Weight ( Approx  )  9 oz 
Bulb  T20 
Cap  Medium (JEDEC No.C1-5)" 
Cap Connector  Millen No.36011, or equivalent 
Socket  Johnson No.123-206, or equivalent 
Base   Large-Shell Super-Jumbo 4-Pin 

with Bayonet (JEDEC No.A4-88), 
or Large-Métal -Shell Super-Jumbo 4-Pin 

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

Pin 1- No Internal 
Connection 

Pin 2- Filament, 
Cathode 
Shield 

Pin 3- Filament 
Pin 4- No Internal 

Connection 
Cap- Anode 

Temperature Control: 

Reating--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 formofheat-
conserving enclosure orauxiliary heater will be required. 

Cooling—When the operating conditions are such that the 

maximum value of the operating condensed-mercury-tempera-

ture 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 loada  13 °C 
Full loadb  18.5 °C 

Indicates a change. 

RADIO CORPORATION OF AMERICA DATA I 

Electron Tube Division Harrison, N. J. 1 —63 



6895 

HALF-WAVE RECTIFIER -- In Phase Operation° 

Maximum Ratings, Absolute-Maximum Values: 

For supply frequency of 6o cps 

Operat ing Condensed-mercury-
Temperature Range 

20 to 60 °C 20 to 55 °C 20 to 50 

PEAK INVERSE 
ANODE VOLTAGE. 10000 max. 15000 max. 20000 max. volts 

ANODE CURRENT: 
Peak   8.3 max. 8.3 max. 8.3 max. amp 
Averaged . . . 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 

oc 

HALF-WAVE RECTIFIER -- Quadrature Operation e 

Maximum Ratings, Absolute-Maximum Values: 

For sopty frequency of 6o cps 

Operating Condensed-Mercury-
Temperature Range 

20 to60 °C 20 to55 °C 20 to50 °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 
Averaged . . . 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 

with 4.75 volts ms on filament, and no neat- conserving enclosure. 

with 5.25 volts res on filament, quadrature operation, average anode 
amperes = 2.5. and no heat- conserving enclosure. 

C Filament voltage in phase with anode voltage. 

d Averaged over any period of 20 seconos maximum. 

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

CHARACTERISTICS RANGE VALUES f FOR EQUIPMENT DESIGN 

• 

Filament Current  1 9 11 amo • 
Critical Anode Voltage  2 10 100 volts 
Peak Tube Voltage Drop  3 25 volts 

mote 1: With 5 volts ms on filament. 

Note 2: totif 2the)r lts mm s on filament, and condensed-mercury temperature 

Note 3: With 5 volts rms on filament, condensed-mercury temperature 
of 35 ± 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 ismeasored by an oscilloscope 
connected between anode and center-tao of filamen 1 transformer. 

Throughout tuoe life. 

Note Min. Max. 

• 

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



6895 

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 

1Of 
TO FILTER 

Pdc 

Fig. I 

Half-Wave 

Single-Phase 

In-Phase Operation 

14000° 

10600h 

7000i 

6300 
4700 
3200 

1.8 

1.8 

1.8 

11.5 

8.5 
5.5 

Fig. 2 

Fall-Wave 

Single-Phase 

In-Phase Operation 

70009 

5300h 

3500i 

6300 

4700 

3200 

3.6 

3.6 

3.6 

23 

17 

II 

Fig. 3 

Series 

S ngle -Phase 

In-Phase Operation 

kt000g 

10600h 

7000J 

12700 

9500 

6300 

3.6 

3.6 

3.6 

46 

34 

22 

Fig. 4 

Half-Wave 

Three-Phase 

In-Phase Operation 

81000 
6100h 

4000i 

9500 

7100 

4700 

5.4 

5.4 

5.4 

51 
38 

25 

Fig. 5 

Parallel 

Three-Phase 

Quadrt,ture Operation 

81009 

6100h 

4000i 

9500 

7100 

4700 

15.0 

15.0 

15.0 

143 

106 
71 

Fig. 6 

Series 

Three-Phase 

Quadrature Operation 

eloog 

6100h 

4000i 

19000 
14200 

9500 

7.5 

7.5 

7.5 

143 

106 
71 

Fig. 7 

Half-Wave 
Four-Phase 

Quadrature Operation 
70009 

5300h 

3503i 

9000 

6700 
4500 

ReSis- Induc- 

tuve tuve 

Load Load 

10 10 

10 10 

10 10 

Rests- Induc-

tuve tuve 

Load Load 

90 90 

67 67 

45 45 

Fig. 8 

Half-Wave 

611-Phase 

Quadrature Operation 
70009 

5300h 

3500i 

9500 

7100 

4700 

Resis- Induc- 

tuve hue 

Load Load 

II 11.5 

II 11.5 

II 11.5 

Rests- Induc-

tuve tuve 

Load Load 

105 110 

78 81 

52 55 

II For maximum peak inverse anode voltage of 20000 volts, and condensed -' 
mercury-temperature range of 20 to 50. C. 

h For maximum peak inverse anode voltage of 15000 volts, and condensed - 
mercury -temperature range of 20 to 55. C. 

J For maximum peak inverse anode voltage of 10000 volts, and condensed - 
mercury -temperature range of 20 too°. C. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

DATA 2 

1-63 



6895 

OPERATING CONSIDERATIONS 

X 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 rela-
tively simple shielding should prove adequate, make sure that 

it provides the required protection to the operator. 

Shields and ri filter circuits should be provided for the 

6895 it 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. 

CAP 
JEDEC No.CI-5-

T20 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

BASE 
JEDECNaA4-88 

OR 
A4- I8 

10 13/3; 

MAX. 

97/3; 

92CM-9230R2 

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



6895 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

UP 
GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage  5   ac volts 
Current at 5 volts . 10  amp 
Minimum heating time 

at rated voltage . 30  sec 
Peak Tube Voltage Drop See Characteristics Range Values 

Mechanical: 

Mounting Position Vertical, base down 
Maximum Overall Length   10-13/32" 
Seated Length  9-7/32" ± 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 Suoer-Jumbo 4-Pin 

with Bayonet(JETEC No.A4-88), 
or Large-Metal-Sher Super-Jumbo 4-Pin 

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

Pin 1 - No Connec-
tion 

Pin 2 - Filament, 
Cathode 
Shield 

P;r1 3 - Filament 
P:n 4 - No 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 required. 

Cooling--When the operating conditions 

maximum value of the operating 

temperature range is exceeded 

be made for forced-air cooling 

vent exceeding the maximum val 

Temperature Rise of Condensed Mercury to 
Above Ambient Temperature (Approx.): 
No load*   
Full load• 

are such that the 

condensed-mercury-

, provision should 

sufficient to pre-

te. 

Equilibrium 

18.5 
13 °C 

°C 
* with 4.75 volts rms on filament, and no heat-conserving enclosure. 

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

4-57 TENTATIVE DATA 1 
TUBE DIVISION 
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6895 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER -- In-Phase Operation 

Maximum Ratings, Absolute Values: For supply frequency of to cps 

Operating Condensed-Mercury-

Temperature Range 

20 to 60 °C 20 to 55 °C 20 to 50 °C 

PEAK INVERSE 
ANODE VOLTAGE  

ANODE CURRENT: 
Peak   
Average* . .   
Fault, for 
duration of 
0.1 serond 

10000 max. 15000 max. 20000 max. volts 

8.3 max. 8.3 max. 8.3 max. amp 
1.8 max. 1.8 max. 1.8 max. amp 

max  100 max. 100 max. 100 max. amo 

HALF-WAVE RECTIFIER -- Quadrature Operations 

Maximum Ratings, Absolute Values: For supply frequency ol 6o cps 

Operating Condensed-Mercury-

Temperature Range 

20 to 60 °C 20 to 55 °C 20 to 50 °C 

PEAK INVERSE 
ANODE VOLTAGE  

ANODE CURRENT: 
Peak   
Average* . .   
Fault, for 
duration of 
0.1 second 

10000 max. 

11.5 max. 
2.5 max. 

15000 max. 20000 max. volts 

11.5 max. 11.5 max. amp 
2.5 max. 2.5 max. amp 

Max  100 max. 100 max. 100 max. amp 

CHARACTERISTICS RANGE VALUES# FOR EQUIPMENT DESIGN 

Filament Current   
Critical Anode Voltage . . .   
Peak Tube Voltage Drop . . .   

Note 

1 
2 
3 

Nin. Max. 

9 11 
10 100 

25 

amp 
volts 
volts 

Note 1: With 5 volts ms on filament. 

Note 2: With 5,volts ms on filament, and condensed-mercury temperat ure 
of 20 'C. 

Note 3: With 5 volts ms on filament, condensed-mercury temperature 
of , 5 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. 

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

* Throughout tube life. 

4-57 TUBE DIVISION TENTATIVE DATA 1 
RA010 CORPORATION OF AMERICA. MARRISON. NEW JERSEY 



6895 
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 

lav 

MAX. 

DC 

OUTPUT 

KW 

TO FILTER 

Pdc 

Fig. I 

Half-wave 

Single- Phase 

In-Phase Operation 

14000° 

10600à 

7000* 

6300 

4700 

3200 

1.8 

1.8 

1.8 

11.5 

8.5 

5.5 

Fig. 2 

Full-Wave 

Single-Phase 

In-Phase Operation 

7000° 

5300à 

35°°* 

6300 

4700 

323° 

3.6 

3.6 

3.6 

23 

17 

II 

Fig. 3 

Series 

Single-Phase 

In-Phase Operation 

14000° 

10600A 

7000* 

12700 

9500 

6300 

3.6 

3.6 

3.6 

46 

34 

22 

Fig. 4 

Half-Wave 

Three-Phase 

In-Phase Operation 

61000 

6100A 

400Ce 

9500 
7100 

4700 

5.4 

5.4 

5.4 

51 

38 

25 

Fig. 5 

Parallel 

Three-Phase 

Quadrature Operation 

eloo° 

6100à 

4°°3* 

9500 
7100 

47°° 

15.0 
15.0 

15.0 

143 
106 

71 

Fig. 6 

Series 

Three-Phase 

Quadrature Operation 

8100° 

6100à 

exce 

19000 

14200 

9500 

7.5 

7.5 

7.5 

143 

106 

71 

Fig. 7 

Half-Wave 

Four-Phase 

Quadrature Operation 
7000° 

5300à 

3500* 

9000 

6700 
4500 

Rests- Induc- 

tuve tuve 

Load Load 
10 10 

10 10 
10 10 

Resis- Induc-

tive tive 

Load Load 

so 90 

67 67 

45 45 

Fig. 6 

Half-Wave 

Six-Phase 

Quadrature Operation 
7000° 

5300à 
3500* 

9500 

7100 
4700 

Resis- Induc- 

five tuve 
Load Load 

II 11.5 

II 11.5 

II 11.5 

Resis- Induc-

tive tulle 

Load Load 
105 110 

78 81 

52 55 

0 
For maximum peak inverse anode voltage of 20000 volts, and condensed - 
mercury -temperature range of 20 to 50 oc. 

A 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 0C. 

4-57 TENTATIVE DATA 2 
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6895 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

OPERATING CONSIDERATIONS 

X 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 toextraneous 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-MN 
BAYONET BASE 
JETEC N£A4-88 

OR 

LARGE-METAL- SHELL 
SUPER-JUMBO 

4-PIN 
BAYONET BASE 
JETECN£A4-18 

5 " /8 MAX.- 1 

92CM-9230RI 

1/4 

9 7/32' 

10 13/3; 
MAX. 

4-57 TENTATIVE DATA 2 
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6895 

RATE OF RISE OF COND.-MERCURY TEMPERATURE 
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QUADRATURE OPERATION. • 

_ZT 
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HEATING TIME BEFORE  
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6897 

Power Triode 

FORCED-AIR COOLED 

For Cathode-Drive Applications 
at Frequencies up to 2900 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)a  6.3 ± 10% volts 
Current at 6.3 volts 1  05 amp 
Mininum heating time   1 min 

Amplification Factor   95 
Transconductance, for dc plate volts 

= 600 and dc plate ma. - 75  24800 µmhos 
Direct Interelectrode Capacitances ( Approx.):b 
Grid to plate  2 mgf 
Grid to cathode  6.5 mgf 
Plate to cathode   0.024 mgf 

Mechanical: 

Operating Position   
Maximum Overall Length 
Diameter 
Mountirg 

Weight ( Approx.)   
Radiator   
Terminal Diagram ( See Dimensional 

P- Plate 

Any 
2-3/4" 

  1-1/4" t 1/64" 
  Only plate flange to beusedas 

socket stop and clamping surface 
2 oz 

Integral part of tube 
Outline): 

K— Cathode 

H - Heater 

Thermal: 

Air Flow: 
Through radiator—Adequate air flow should be delivered by a 

blower during the application of any voltages. 
To plate, grid, cathode, and heater seats—A sufficient 

quantity of air should be delivered to these seals to 
prevent their temperature from exceeding the specified 
maximum value. 

Seal Temperature ( Plate, grid, cathode, 
and heater)  250 max. °C 

Recommended Air-Flow Cowling   157-JAN 
Recommended Air Flow on Plate 

Radiator at sea level with incoming-
air temperature (°C) = 25 
plate dissipation ( watts) = 100 12  5 cfm 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I —62 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amuximum modulation factor of 

Maximum CCSe Ratings, Absolute-Maximum Values: 

For frequencies up to 2500 Mc 

DC PLATE VOLTAGE  600d max. volts 
GRID VOLTAGE: 

Negative-bias value   150 max. volts 
Peak-negative-rf value  400 max. volts 
Peak-posit ive- ri value  30 max. volts 

DC GRID CURRENT   50 max. ma 
DC CATHODE CURRENT  100 max. ma 
PLATE DISSIPATION   70 max. watts 
GRID DISSIPATION  2 max. watts 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Tolegraonya 

Maximum Me Ratings, Absolute-Maximum Values: 

For frequencies uP to 2500 Mc 

DC PLATE VOLTAGE  1000 max. volts 
GRID VOLTAGE: 

Negative-bias value   150 max. volts 
Peak-negative-rf value  400 max. volts 
Peak-positive-rf value  30 max. volts 

DC GRID CURRENT   50 max. ma 
DC CATHODE CURRENT  125 max. ma 
PLATE DISSIPATION   100 max. watts 
GRID DISSIPATION  2 max. watts 

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. 

b With external shield. 

Continuous Commercial Service. 

d For modulation factors less than 1, a hi9her dc plate voltage may be 
used provided the sum of the peak- positive audio voltage and the dc 
plate voltage does not exceed 1200 volts. 

e 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 percentof the carrier conditions. 

• 

• 

• 

• 

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

21 
4 

MAX. 

1;24 DIA. 

RADIATOR 

PLATE 
TERMINAL 

GRID 
TERMINAL 

CATHODE 
6 HEATER 
TERMINAL 

HEATER 
TERMINAL 

92CS-I1372 
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6952  

Beam Power Tube 
CERAMIC-METAL SEALS MATRIX-TYPE FILAMENT 
LIQUID COOLED INTEGRAL COOLANT DUCTS 

COAXIAL-ELECTRODE STRUCTURE 
2000 KW PEAK POWER OUTPUT IN SHORT- PULSE SERVICE AT 425 Mc 

For Grid-Driven, Plate-Pulsed Amplifier Ap-
plicationsat Frequencies from 174 to 600 Mc 

GENERAL DATA 

Electrical: 

Filament", Multistrand, Matrix-
Type, Oxide-Coated: 
Excitation  60 or 400 cps AC, or DC 

Nin. TyPicat Max. 
with 60 cps AC or 

excitation   
Voltage with 400 cps AC 

excitation   
Current at either typical 

filament voltage  460 
Time to reach normal oper-

ating temperature after 
application of full oper-
ating voltage   90 sec 

Mu-Factor, Grid No.2 to Grid No.1   7 
Direct Interelectrode Capacitances: 
Grid No.1 to plate 0  15 max. µµf 
Grid No.1 to filament and grid No.2 500 god 
Plate to filament and grid No.2   36 guf 

Internal bypass capacitors between 
grid No.2 and cathode ( Approx. total) 18000 µµf 

Mechanical: 

Operating Position Tube axis vertical, with plate 
terminal either up or down 

Overall Length  8.62" ± 0.31" 
Maximum Diameter  11.25" 
Weight ( Approx  )   38 lbs 
Terminal Connections ( See Dimensional Out/une: 

DC 
0.95 1.00 volt 

1.00 1.05 volts 

530 amp 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 
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F - Insulated Filament Ter-
minal and Coolant Con-
nect ion 

FR -Uninsulated Filament 
Terminal for DC Cir-
cuit Returns and Cool-
ant Connection 

G1- RF Grid-No.1 Terminal 
Contact Surface 

Gi w - DC Grid-No.1 and Cool-
ant Connection 

G2 - DC Grid-No.2 and Cool-
ant Connection 

KR -RF Cathode Terminal 
Contact Surface for 
Circuit Returns 

P-RF Plate Terminal 
Contact Surface 

Pw - DC Plate and Coolant 
Connection 

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 required, 

the recommended coolant is inert liquid FC75 b , but ethylene 

glycol mixed with water in the proportion of 60% ethylene 
glycol to 40% water by weight can be used. When the environ-

mental temperature is above 00 C, the coolant may be water. 

The liquid flow must start before application of any voltages 

and preferably should continue for several seconds after 

removal of all voltages. Interlocking of the liquid flow 

through each of the cooled elements with all power supplies 

is recommended to prevent tube damage in case of failure of 

adequate liquid flow. 

With Water: 

Flow: 

Through filament 
block 

Through dc cathode 
block 

Through grid-No.1 
block 

Through grid-No.2 
block 

Absolute Typical 
Nin. Flow 
Flow 
gm elm! 

05 0.8 

05 0.8 

05 0.8 

05 0.8 

Max. Pressure 
Differentiat e 
for Typical 

Flow 
Psi 

8 

8 

6 

8 
Through plate in 
direction shown on 
Dimensional Out line: 

For plate dissi-
pation up to 3 
kw (Average). • 5 7 5 

For plate dissi-
pation of 8 kw 
(Average)   8 lo lo 

Gauge Pressure at Any Inlet   100 max. 
External Gas Pressure ( Absolute) d 60 max.° 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Plate-Water-Column Resistance 
at 25° C  10 min. megohms 

Outlet-Water Temperature 
(Any outlet)   70 max. OC 

Metal-Surface Temperature   100 max. °C 
Ceramic-Bushing Temperature   150 max. °C 
Storage Temperature   -65 min. °C 

With Inert Liquid FC75: 

Flow: 

Max. pressure g 
Absolute Typical Differential 

Win. Flow for Typical 
Flow Flow 
gm gpm pst 

With Outlet Liquid 
Temperature of - - 30 

Thrcugh 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 in 
direction shown on 
Dimensional Outline: 

For plate dissi-
pation up to 3 kw 
(Average)   10 12 20 

For plate dissi-
pation of 8 kw 
(Average)   20 24 80 

Gauge Pressure at Any Inlet  100 max. psi 
External Gas Pressure ( Absolute) d 60 max.° psi 
Metal-Surface Temperature   100 max. oc 
Ceramic-Bushing Temperature   150 max. °C 
Outlet-Liouid FC75 Temperature 

(Any outlet)   70 max. oc 
Storage Temperature with Liquid FC75 

in Coolant Courses  -65 min. 
Liquic FC75 Temperature for 
Tube Operation  -25 min. 

With Ethylene-Glycol-Water Solution: 

Flow: 

Max. Pressureg 
Absolute Typical Differential 

Yin. Flow for Typical 
Flow Flow 
gm gpm psi 

Through filament 
block   1.0 1.2 18 

Oc 

oc 

oc 

e RADIO CORPORATION OF AMERICA 
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Through dc cathode 
block   1.0 1.2 18 

Through grid-No.1 
block  .  1.0 1.2 12 

Through grid-No.2 
block   1.0 1.2 18 

Through plate in 
direction shown on 
Dimensional Outline: 

For plate dissi-
pation up to 3 kw 
(Average)   6 8 7 

For plate dissi-
pation of 8 kw 
(Average)   16 18 40 

Gauge Pressure at Any Inlet   100 max. psi 
External Gas Pressure ( Absolute)d . 60 max.' psi 
Metal-Surface Temperature   100 max. °C 
Ceramic-Bushing Temperature   150 max. oc 
Outlet-Solution Temperature 

(Any outlet)   60 max. oc 
Min. Plate-Solution-Column 

Resistance at 250 C   10 min. megohms 
Storage Temperature with Solution 

in Coolant Courses  -4b min. oc 
Solution Temperature for 

Tube Operation  -20 min. Oc 

PLATE-PULSED RF POWER AMPLIFIER -- Class 8h 

Maximum Ratings, Absolute-Maximum Values: 

For frequencies from : 74 to too Mc. and 
maximum "on" tmej of 20 microseconds 
during any 4000-microsecond Interval' 

PEAK POSITIVE-PULSE PLATE 
SUPPLY VOLTAGE °   55000 max. volts 

PEAK POSITIVE-PULSE GRID-No.2 
SUPPLY VOLTAGE"   2200 max. volts 

PEAK NEGATIVE GRID-No.1 VOLTAGE . . .   400 max. volts 
PEAK PLATE CURRENT FROM PULSE SUPPLY. • 80 max. amp 
PEAK GRID-No.2 CURRENT. . . ..... . 15 max. amp 
PEAK RECTIFIED GRID-No.1 CURRENT. . . . 15 max. amp 
DC PLATE CURRENT 0  320 max. amp 
DC GRID-No.2 CURRENT 0  060 max. amp 
DC GRID No.1 CURRENT 0  060 max. amp 
PLATE INPUT ( Average)   16000 max. watts 
PLATE DISSIPATION ( Average)  8000 max. watts 

Typical Operation: 

At frequency of 225 Nc with rectangular-
waveshape pulses, duty factors of 0.003, 
and pulse duration of to microseconds 

Peak Positive-Pulse Plate 
Supply Voltage °   27500 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Peak Positive-Puise Grid-No.2 
Supply Voltage ( Aporox  )  1700 volts 

Peak Negative- Pulse Grid-No.1 Voltagp  275 volts 
Peak Plate Current from Pulse Supply  50 amp 
Peak Grid-No.2 Current from 

Pulse Supply ( Aoprox  )   6 amp 
Peak Rectified Grid-No.1 Current, ( Approx.). .   6 amp 
DC Plate Current 0  150 amp 
DC Grid-No.2 Current ( Approx  ) 0  018 amp 

DC Grid-No.1 Current ( Approx  ) 0  018 amp 
Peak Driver Power Output ( Approx  )   7500 watts 
Useful Power Output at Peak of Pulse ( Approx.)   750000 watts 

At frequency of 425 Mc wt th rectaniular-
waveshape pulses, duty factor') of 0.004, 
and pulse duratIon of 13 nuceoseconds 

Peak Positive-Pulse Plate 
Supply Voltage°   

Peak Positive-Pulse Grid-No.2 
Supply Voltage ( Approx  )  

Peak Negative Grid-No.1 Voltage   
Peak Plate Current from Pulse Supply  
Peak Grid-No.2 Current from 

Pulse Supply ( Approx  )  
Peak Rectified Grid-No.1 Current ( Approx.).   
DC Plate Current  
DC Grid-No.2 Current ( Approx  )  
DC Grid-No.1 Current ( Approx  
Peak Driver Power Output ( Approx  )  
Useful Power Output at Peak of Pulse ( Approx ) 

50000 volts 

1800 volts 
325 volts 
75 amp 

8 amp 
10 amp 

0.300 amp 
0.032 amp 
0.040 amp 
20000 watts 

2000000 watts 

Tube life can be conserved by operating the filament at the lowest 
power that will enable the tube to provide the desired power output. 
To determine filament power, it Is necessary that both filament current 
and filament voltage be monitored. For accurate filament-voltage 
readings, measurement should be made at the respective coolant connec— 
tions on the tube side of the threads. This procedure is essential to 
measure accurately the filament voltage. Meters should be adequately 
shielded from extraneous magnetic fields which may affect the reading. 
The indicated maximum filament voltage provides emission in excess of 
any requirements within tube ratings. Therefore, the filament power 
must be reduced to a value that will give adequate but not excessive 
emission for any particular application. It is recommended that the 
filament-voltage supply be continuously adjustable between 70% and 
100S of the maximum filament-voltage rating. Good regulation of the 
filament power supply is economically advantageous from the viewpoint 
of tube llfe. 

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

C Directly across cooled element. 
d 

Aosolute pressure is the sum of the atmospheric pressure and gauge 
pressure. 

e This pressure is related to the output-cavity pressurization as required 
to prevent corona or external flash-over. 

Meter-cooled ducts must be free of water before storage or shipment of 
the tube to prevent damage from freezing. 

g Directly across cooled element at coolant connection for the indicated 
typical flow. 

h In class B operation, the peak negative prid-No.1 voltage is between 
1/5 and 1/8 of the peak positive-pulse prid-Mo.2 voltage. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison N. J. 
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"01" tiae is defined as the sum of the durations of all the individual 
pulses which occur during the interval of 2000 microseconds. Pulse 
duration is defined as the time interval between the two points on the 
pulse at which the Instantaneous value is 50% of the peak 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. 

Requests for information on operation of the 6952 with longer pulse 
durations or at other frequencies will be welcomed. 

a The magnitudeof any spike on the plate voltage pulse should not exceed 
its peak value by more than 4000 volts and the duration of any spike 
when measured at the peak-value level should not exceed 10% of the 
maximum " On. time. In theabsence of rf output voltage, the peak pulse 
supply voltage may exceed 55,000 volts for no more than 10 consecutive 
pulses, but under no circumstances should the instantaneous value of 
the pulse supply voltage exceed 60.000 volts. The output cavity must 
be pressurized as required to prevent corona or external flash-over at 
the ceramic bushing. 

n 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 
spike when measured at the peak-value level should not exceed 10% of 
the maximum "On. time. 

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

FOR ADDITIONAL INFORMATION ON THIS TYPE, 
WRITE FOR TECHNICAL BULLETIN AVAILABLE 
FROM: 

Commercial Engineering 
Electron Tube Division 
RCA 
Harrison, New Jersey 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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SIMPLIFIED DIMENSIONAL OUTLINE r 

• 

• INDEX/ 
PIN 

OUTPUT END 

DC PLATE & COOLANT 
CONNECTION 

RF PLATE TERMINAL 
CONTACT SURFACE 

EXHAUST CAP 
11> MAKE NO CONNECTION 

DO NOT REMOVE 

RF GRID -NW TERMINAL 
CONTACT SURFACE 

• 

• 

RATHODE TERMINAL 
CONTACT SURFACE 

DO NOT MAKE 
----CONNECTION TO SCREWS 

COOLANTouTLET 
COOLANT INLET 

EmzsNMCIITAURAMK 

8.62' 

INSULATED FILAMENT 
TERMINAL A 

COOLANT CONNECTION 

COOL ANT -CONNECTION NUT 92CL-96MVIA 

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

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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UNINSULATED FILAMENT 
TERMINAL 8 COOLANT CONNECTION 

(----INPUT END  

DC GRID-N.2 & COOLANT 
CONNECTION 

N  
RF CATHODE TERMINAL 
CONTACT SURFACE 

DC GRID-Nal & COOLANT 
CONNECTION 

92CL-9658V93 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7034/4X150A 
BEAM POWER TUBE 

FORCED-AIR COOLED 

Useful at frequencies up to 500 Mc 

V 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage§   6.0 ± 10% ac or dc volts 
Current at 6.0 volts .   2.6  amp 
Mirinum heating time . . 30  sec 

Mu-Factor, Grid No.2 to Grid No.1, 
for grid-No.2 volts = 300 and 
grid-No.2 ma. - 50   5 

Direct Interelectrode Capacitances: 0 
Grid e0.1 to plate 0  03 W 
Grid No.1 to cathode, grid No.2, 

and heater   16 µµf 
Plate to cathode, grid No.2, 
ana heater   4.4 Atett 

Mechanical: 

Operati.ng Position  Any 
Maximum Overall Length   2-15/32" 
Maximur Seated Length  1.910" 
Maximur Diameter   1.635" 
Weight ( Approx.)   4 oz 
Radiator   Integral part of tube 
Socket Air-System Socket, such as SK-600 Air-

System Socket° , Insulated cathode termi-

nals, and SK-606 Air Chimney° ; or SK-610 

Air-System Socket ° , grounded cathode 

terminals, and SK-606 Air Chimney ° 

Base  Special 8-Pin 
BOTTOM VIEW 

Pin 1- Grid No.2* RADIATOR Pin 7- Heater 
Pin 2- Cathode RING Pin 8- Cathode 
Pin 3-Heater Base Index Plug-
Pin 4- Cathode Grid No.1 
Pin 5- Internal Radiator- Plate 

Connection-- Ring Terminal .-
Do Not Use Grid No.2 

Pin 6- Cathode 

Air Flow: 
Through Indicated Air—System Socket--This fitting directs 

the air over the base seals; past the grid-No.2 seal, 

glass envelope, endplate seal; and tnrough the radiator 

te provide effective cooling with minimum air flow. 

When the tube is operated at maximum plate dissipation 
for each class of service, aminimum air flow of 5.6 cfm 

through the system is required. The corresponding pressure 

drop is 0.45 inch of water. These requirements are for 

operation at sea level and at an ambient temperature of 

2C0 C. At higher altitudes and ambient temperatures, 

§.0.0.* ,.: See next page. 

8-57 TENTATIVE DATA 1 
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7034/4X150A 

BEAM POWER TUBE 

the air flow must beincreasedto maintain the respective 

seal temperaturesandtheplatetemperaturewithinmaximum 

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 ° C. At higher altitudes and ambient temperatures, 

the air flow must beincreasedtomaintain the respective 

seal temperatures and the plate temperature within 

maximum ratings. 

Plate Temperature (Measured on base end 
of plate surface at junction with fins). . . 250 max. 

Temperature of Plate Seal  200 max. 
Temperature of Base Seals and 
Grid-No.2 Seal   175 max. 

OC 
OC 

OC 

AF POWER AMPLIFIER&MODULATOR -- Class AB 1# 

Maximum CCSe Ratings, Absolute 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 
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 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-No.2 Voltage . .   300 300 300 300 volts 
DC Grid-No.1 (Control-

Grid) Voltage  -40 -43 -50 -50 voltsm , 
Peak AF Grid-No.1-to-Grid-
No.1 Voltage   80 86 100 100 voltslie 

Zero-Signal DC Plate 
Current  210 165 100 100 ma 

Max.-Signal DC Plate 
Current  435 450 456 470 ma 

Zero-Signal DC Grid-No.2 
Current  O O O O mall, 

Max.-Signal DC Grid-No.2 
Current  76 52 42 36 ma 

§. °.D.*......." . See next page. 
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7034/4X150A 

BEAM POWER TUBE 

V 

Effective Load Resistance 
(Plate to plate) . . . . 4400 4250 6570 8760 ohms 

Max.-Signal Driving Power 
(Approx  )  0 O O 0 watts 

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 AB2# 

Maximum CGS. Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . . .  2000 max. volts 
DC GR;D-No.2 ( SCREEN-GRID) VOLTAGE . . .  400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*  250 max. ma 
PLATE DISSIPATION*   250 max. watts 
GRID-No.2 DISSIPATION* . . . .   12 max. watts 
GRID-No.1 ( CONTROL-GRID) DISSIPATION . .   2 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   800 1000 1500 2000 volts 
DC Grid-No.2 Voltage . .   300 300 300 300 volts 
DC Grid-No.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  O O O O 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 
(Aoprox  )   215 270 440 630 watts 

RF POWER AMPLIFIER -- Class B Television Service 

Synchronizing- level conditions per tube unless otherwise specified 

Maximum CGS. Ratings, Absolute Values: 
54 to 216 Mc 

DC PLATE VOLTAGE   1250 max. volts 

See next page. 
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GRID-No.2 DISSIPATION   
GRID-No.1 DISSIPATION   
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 150 max. volts 
Heater positive with respect to cathode . 150 max. volts 

Typical CCS Operation (With bandwidth of 5 Mc): 

DC Plate Voltage  750 1000 1250 volts 
DC Grid-No.2 Voltage  300 300 300. volts 
OC 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 lavel  245 240 230 ma 

DC Grid-No.2 Current: 
Synchronizing level   50 45 45 me 
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.):4 
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 

7034/4X150A 

BEAM POWER TUBE 

54 to 226 Mc 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  400 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE -250 max. volts 
DC PLATE CURRENT (AVERAGE) .   250 max. ma 
PLATE DISSIPATION   250 max. watts 

12 max. watts 
2 max. watts 

LINEAR REPOWERAMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum GCS Ratings, Absolute Values: 

up to up to 
25o Mc 5oo Mc 

DC PLATE VOLTAGE. . . .... 2000 max. 1250 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE . . . . . . . . . • 400 max. 400 max. volts 

MAX.-SIGNAL DC PLATE CURRENT. 250 max. 250 max. ma 
PLATE DISSIPATION   250 max. 250 max. watts 
GRID-No.2 DISSIPATION   12 max. 12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  150 max. 150 max. volts 
Heater positive with 

respect to cathode  150 max. 150 max. volts 

i.°.n.a.........#...4 : See next page  
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7034/4X150A 

BEAM POWER TUBE 

V 

Typical GCS Class AB s " Single-Tone" Operation up to 150 Mc:" 

DC Plate Voltage   800 1000 1500 2000 volts 
DC Grid-No.2 Voltages. .   300 300 300 300 volts 
DCGrid-No.1 (Control-Grid) 
Voltage  -40 -43 -50 -50 volts 

Zero-Signal DC Plate 
C.Irrent  52 42 28 21 ma 

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

Effective RF Load 
Resistance   1625 2125 3285 4380 ohms 

Max.-Signal DC Plate 
Current  211 223 228 235 ma 

Max.-Signal DC Grid-No.2 
Current  20 13 11 9 ma 

Max.-Signal Peak RF Grid-
M0.1 Voltage   40 43 50 50 volts 

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

Max.-Signal Power Output 
(Approx  )   85 115 200 290 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under Any Condition: 
With fixed bias  25000 max. ohms 
With cathode bias  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carri er conditions ber tube for use with a sax. modutation factor of 1.0 

Maximum CCS. Ratings, Absolute Values: 

Up to 150 to 
150 Mc 5oo Nc 

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 
PLATE DISSIPATION   165 max. 165 max. watts 
GRID-No.2 DISSIPATION   10 max. 10 max. watts 
GRID-No.1 DISSIPATION   2 max. 2 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  150 max. 150 max. volts 
Heater positive with 

respect to cathode  150 max. 150 max. volts 

see next page. 
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7034/4X150A 

BEAM POWER TUBE 

Typical CCS Operation at Frequencies up to 150 Mc: 

DC Plate Voltage   1200 1600 volts 
DC Grid-No.2 Voltage (Modulated 

approx. 55%)'  250 250 volts 
DC Grid-No.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.)   160 230 watts 

Typical CCS Operation at 165 Mc: 

DC Plate Voltage   400 600 800 1000 volts 
DC Grid-No.2 Voltage 

(Modulated approx. 55%)* . . 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-No.2 Current   40 35 25 20 ma 

CC Grid-No.1 Current 
(Approx  )   7 8 10 15 ma 

Driving Power ( Approx  )   1 1 1.5 2 watts 
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 Telegraphyt 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum GCS Ratings, Absolute Values: 

up to 250 to 
15o Nc 5oo Nc 

DC PLATE VOLTAGE   2000 max. 1250 max. volts 
DC GRID-No.2 ( SCREEN-GRID) 
VOLTAGE ..... . . . . . . 300 max. 300 max. volts 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE  -250 max. -250 max. volts 

DC PLATE CURRENT   250 max. 250 max. ma 
PLATE DISSIPATION  250 max. 250 max. watts 
GRID-No.2 DISSIPATION  12 max. 12 max. watts 
GRID-No.1 DISSIPATION  2 max. 2 max. watts 

See next page. 
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7034/4X150A 

BEAM POWER TUBE 

V 

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 at Frequencies up to 150 Mt: 

DC Plate Voltage   1500 2000 volts 
DC Grid-No.2 Voltage   250 250 volts 
DC Crid-No.1 Voltage   -88 -88 volts 
Peak RF Grid-No.1 Voltage  110 110 volts 
DC Plate Current   250 250 ma 
DC Grid-No.2 Current   24 24 ma 
DC Grid-No.1 Current ( Approx.) 8 8 ma 
Diving Power ( Approx  )   1.5 2.5 watts 
Power Output ( Approx.)   260 370 watts 

Typical CCS Operation at 165 Mc: 

DC Plate Voltage   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   200 200 200 200 ma 
DC Grid-No.2 Current   37 37 31 20 ma 
DC Grid-No.1 Current 

(Aporox  )   11 11 10 11 ma 
Driving Power ( Approx  )   1 1 1 1.2 watts 
Power Output ( Approx.) . . . 85 110 150 195 watts 

Typical CCSOperationatFrequencyof500Mcwith Coaxial Cavity: 

DC Plate Voltage   
DC Grid-No.2 Voltage 
DC Grid-No.1 Voltage 
DC Plate Current   
DC Grid-No.2 Current 
DC Grid-No.1 Current 

bApprox  )  
Driver Power Output 

(Approx.) é   
Useful Power Output 

(Approx  )  

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 
under Any Condition  

8-57 

600 800 1000 1250 volts 
250 250 250 280 volts 
-110 -110 -110 -115 volts 
170 200 200 200 ma 
6 7 7 5 ma 

6 10 10 10 ma 

15 20 25 30 watts 

50 95 120 140 watts 

25000 max. ohm.=. 

see next page. 
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Heater Current  
Direct Interelectrode 
Capacitances: 0 
Grid No.1 to plate  

7034/4X150A 

BEAM POWER TUBE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

1 2.3 2.9 amp 

- 0.05 µµf 
Grid No.1 to cathode, grid 

No.2, and heater  14.5 17 pgf 
Plate to cathode, grid 

No.2, and heater  - 4 4.8 ¿.1/uf 
Grid-No.1 Voltage 1 2 3  4 -34 -46 volts 
Grid-No.2 Current 1 2 3  4 -5 3 ma 
Mu-Factor, Grid No.2 to 

Grid No.1 1 3 4  5 4 6 
Power Output  3,4,6 100 - watts 

Note 1, With 6.0 volts on heater. 

Note 2: with dc plate volts . 1000. dc grid-No.2 volts • 300, and grid - 
ko.1 voltage adjusted togive plate current of 150 milliamperes. 

Note 3: With forced-air cooling as specified under GENERAL DATA for 
Air-System Socket. 

Note lei Heater voltage must be applied for at least 30 seconds before 
application of other voltages. 

Note 5: With dc grid-No.2 volts = 300 and grid-No.2 milliamperes = 50. 

Note 6: With heater volts = 5.5, dc plate volts = 1000, de grid-No.2 
volts 250, dc grid-No.1 volts = -90, maximum dc grid _NO.! 
milliamperes . 20, grid-No.1 signal voltage adjusted to give de 
plate current of 200 milliamperes, and a frequency of 475 Mc. 

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 having inside diameter of 1-13/16« completely 
surrounding radiator, and insulated from the top and sides of it by a 
1/16« thickness of insulating material; 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. 
Available from Eitel-McCullough, Inc., San Bruno, Calif. 

For use at lower frequencies. 

For use at higher frequencies. 
Subscript 1 indicates that grid-No.t current does not flow during any 
part of the input cycle. 

Continuous Commercial Service. 

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. 

Averaged over any frame. 

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 values to take care of variations in line 
voltage, in components, in initial tube characteristics, and in tube 
characteristics during life. 

See next page. 
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7034/4X150A 

BEAM POWER TUBE 

.14  .5ingle-Tone operation refers to that class of amplifier service 
in which the grid-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 Co the input of the system. 

4 Preferably obtained from a fixed supply. 

• The dc grid-No.2 voltage must be modulated approximately 555 in phase 
with the plate modulation in order to obtain 100% modulation of the 
703e. The use of a series grid-No.2 resistor or reactor may not give 
satisfactory performance and is therefore not recommended. 

** Obtained from grid-No.1 resistor or from a combination of grid-No.1 
, resistor with either fixed supply or cathode resistor. 

1 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 the carrier 
conditions. 

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 conditions: 

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   10 min. megohms 

Grid No.2 and Cathode   10 min. megohms 

8-57 
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7034/4X150A 

BEAM POWER TUBE 

1 5;16"MAX. 

.750 -„ 
.4.040" 

4 
1..1034655". 

.780", 
4.030' 

.08e   

31"MIN. 

1.625"4.010" MA. 

.005"MIN.R. 

.534" 
4.020" 

.031   

.260'4.005-D1AV' 30e 

.303"4.005".4-

.050"+.003"-.005" DIA. 
PINS* 

1.425" 

4.008" 
.687" 
WA.* 

RADIATOR 
PLATE 

TERMINAL 

h.-- I I3/32"MAX. DIA. 

GRID-NR 2 TERMINAL 

MAKE NO CON-
NECTION TO 

THIS SURFACE 

3/"MIN. 

MAX. 

GRID-NCI TERMINAL 

.043" Re. 

62CM-7153R4 

GRID-NO.I PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE 

SERIES OF GAUGES SHOWN IN SKETCHES Gi AND G2 . IN THE 

FOLLOWING INSTRUCTIONS FOR THE USE OF THESE GAUGES, "GO" 

INDICATES THAT THE ENTIRE GRID-No.1 PLUG KEY WILL ENTER 

THE GAUGE; AND "NO-GO" INDICATES THAT THE GRID-No.I PLUG 

See next page. 
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7034/4X150A 

BEAM POWER TUBE 

V 

KEY 'WILL NOT ENTER THE GAUGE MORE THAN 1/16". INSTRUC-
TI OMS FOR THE USE OF THE GAUGE S FOLLOW: 

• GAJGES G2-I, G1-2, G1-3, AND 

JSING ONLY SLOT C, TRY THESE GAUGES IN NUMERI CAL ORDER 
UNIR ONE IS FOUND THAT WILL ACCEPT THE ENTIRE GRID-No.I 
PLUG. USING THE FIRST GAUGE THUS FOUND, IT WILL NOT 
BE POSS IBLE TO INSERT THE GRID-No.I PLUG IN SLOT B. 

e GAJGES, G2-I, G2-2, AND 

FHE GRID-No.I PLUG WILL BE REJECTED BY GAUGES G2-1 
ANO G2-2, BUT WILL BE ACCEPTED BY GAUGE G2-3. 

* BASE-PIN POSITI ONS ARE HELD TO TOLERANCES SUCH THAT 
THE ENTIRE LENGTH OF THE PINS WILL, WITHOUT UNDUE FORCE, 
PA...S INTO AND DISENGAGE FROM TH E FLAT-PLATE GAUGE SHOWN 
IN SKETCH G3. 

GAUGE SKETCH GI 

.0860" 
S.0003" 

92C S- 8634 

Gauge Dimension 
A 

G2-1 

G2-2 

G1-3 

G2-4 

.2525. + . 0000" 
- . 0005" 
+ . 0000" 

.2600" . 0005" 

.2625" 0000" 
:0005" 

.2650" 

7 
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7034/4X150A 

BEAM POWER TUBE 

GAUGE SKETCH G2 

1" I 92CS- 8635 

Gauge 
Dimension 

A 13 

G2— 1 

G2-2 

02-3 

+ . 0000" 
.2550" _ . 

.0005 

+ . 0000" 
.2980" _ . 0005 " 

.3080" +  

.125" 

none 

none 
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AVERAGE PLATE CHARACTERISTICS 
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703 4 /4 X150A 

TYPICAL CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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7035/4X150D 
BEAM POWER TUBE 

FORCED-AIR COOLED 

Useful at frequencies up to 500 Mc 

The 70354X15oD is the same as the 7034/41050A except for the 
following stems: 

Heater, for Unipotential Cathode: 
Voltage§   26.5 ± 10% . . . ac or dc volts 
Current at 26.5 volts.   0.58 amp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Man. Max. 

Heater Current   1 0.50 0.62 amp 
Direct lnterelectrode 

Capacitances: 
Grid No.1 to plate   2 - 0.05 µµf 
Grid No.1 to cathode, grid 

No.2, and heater   2 14.5 17 med 
Plate to cathode, grid 

N0.2, and heater   2 4 4.8 µµf 
Grid-No.1 Voltage  1,3,4,5 -34 -46 volts 
Grid-No.2 Current  1,3,4,5 -5 3 ma 
Mu-Factor, Grid No.2 to 
Grid No  1   1,4,5,6 .4 6 

Power Output 4 5  7 100 - watts 

Note 1: with 26.5 volts on heater. 

Note- 2: With cylindrical shield having inside diameter of 1-13/16 corn, 
pletely surrounding radiator, and insulated from the top and sides 
of it by a 1/16 thickness of insulating material; and with a 
cylindrical shield having inside diameterof 1.460' and length of 
5/16' surrounding the grid-No.2 ring terminal and insulated from 
it. Both shields are connected to ground. 

*cite 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 GENERA'. DATA for Air-
System Socket for type 7034/4x150A. 

Note 5: Neater voltage must be applied for at least 30 seconds before 
application of other voltages. 

Note 6: with dc grid-No.2 volts . 300 and grid-No.2 milliamperes = 50. 

Note 7: with heater volts = 24.5, dc plate volts • 1000, dc grid-No.2 
volts . 250,0c grid-No.I volts • -90, maximumdcgrid-No.1 milli-
amperes • 20, grid-No.1 signal voltage adjusted to give dc plate 
current of 200 milliamperes, and a frequency of 475 Mc. 

§ Because the cathode is subjected toconsiderable back bombardment as the 
frequency is increased with resultant increase in temperature, the heater 
voltage should be reduced depending onoperating conditions and frequency 
to prevent overheating the cathode and resultant short life. 

SPECIAL PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destructive and is performed on a sample lot of 

tubes fromeach production run under the following conditions: 

ac heater volts = 29. I, no voltage on other elements, and 

specified forced-air cooling for Air-System Socket. At the 

8.-57 
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7035/4X150D 

BEAM POWER TUBE 

end of 500 hours, with tube at 250 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 min. megohms 
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7094 

BEAM POWER TUBE 
FORCED—AIR COOLED AT MAXIMUM RATINGS 

500 Watts CW Input (ICAS) up to 60 Mc 
335 Watts CY Input (ICAS) at 175 Mc 

V 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ± 10% . ac or dc volts 
Current at 6.3 volts .   3.2  amp 

Transconductance ( Approx.) for 
plate volts = 300, grid—No.2 
vo'ts=300.andplatema. = 250. . . 10000 ethos 

Mu—Factor, Grid No.2 to Grid No.1, 
for plate volts = 300, grid—No.2 
volts = 300, and plate ma. = 250 . 7 

Direct lnterelectrode Capacitances:° 
Grid No.1 to plate 0.5 mid 
Grid No.1 to grid No.2 6, 

internal shield'   9 Pel 
Grid No.1 to cathode and heater' 9 PM 
Grid No.2 & internal shield 

to plate'  9 Mg 

Grid No.2 & internal shield 
to cathode and heater'   2.8 mg 

Plate to cathode and heater' . 1.8 MP 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   5' 
Seated Length 4  44" ± 0 08' 
Maximum Diameter 2  56' 
Weight ( Approx.)   6 o 
Sccket . . . . Johnson Nos.122-247n or122-248, or equivalent 
Base   Jumbo—Button Septar 7—Pin (JETEC No.E7-46) 

BOTTOM VIEW 

Pin 1— Heater Pin 5— Grid No.2, 
P,n 2— Heater Internal 
Pin 3— Grid No.2, Shield 

Internal Pin 6— Grid No.1 
Shield Pin 7— Grid No.2, 

Pin 4— Cathode Internal 
Shield 

P— Plate 

Cooling-- Free circulation of air around the tube is required. 

Under operating conditions at maximum ratings, some forced— 
air cooling will be required from a small fan to prevent ex 

ceeding the specified maximum bulb temperature. 

Bulb Temperature ( At hottest point)  250 max. ° 

The separate shield rings furo i shed with these sockets should bed iscarded 
since these rings do not accommodate the 7094. 

0,0: See next page. 
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7094 

BEAM POWER TUBE 

AF POWER AMPLIFIER & MODULATOR -- Class AO 

CCSe /CAS" 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   1500 max. 2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) 
VOLTAGE. . ..... . . . . 400 max. 400 max. volts 

MAX.-SIGNAL DC PLATE CURRENT° . 350 max. 350 max. ma 
MAX.-SIGNAL PLATE INPUT° . . . 300 max. 400 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT° . 20 max. 20 max. watts 
PLATE DISSIPATION° . . .... 100 max. 125 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   135 max. 135 max. volts 
Heater positive with 

respect to cathode   135 max. 135 max. volts 

Typical Operation: 

Values are for a tubes 

DC Plate Voltage   1500 2000 volts 
DC Grid-No.2 Voltage*  400 400 volts 
DC Grid-No.1 (Control-

Grid) Voltage**  -50 -50 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage  88 88 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' 
Single-Sideband Suppressed-Carrier Service 

c.c.s* ums" 
Maximum Ratings, Absolute Values up to 6o Mc: 

DC PLATE VOLTAGE . .  1500 max. 2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) 
VOLTAGE  400 max. 400 max. volts 

MAX.-SIGNAL DC PLATE CURRENT .   350 max. 350 max. ma 
MAX.-SIGNAL PLATE INPUT  300 max. 400 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT. .   20 max. 20 max. watts 
PLATE DISSIPATION  100 max. 125 max. watts 

••• °,§, see next page. 

4-58 ELECTRON TUBE DIVISION TENTÂT IV DATA 1 
RADIO COEINDRAIION Of »AFRICA, DAMSON. New JERSEY 



7094 

BEAM l'OWER TUBE 

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 for " Single-Tone Modulation" at 60 Mc:" 

DC Plate Voltage   1500 2000 volts 
DC Grid-No.2 Voltage§  400 400 volts 
DC Grid-No.1 ( Control-Grid) 
Voltage". . . .   -50 -50 volts 

Max.-Signal Peak RF Grid-
No.1 Voltage   44 44 volts 

Zero-Signal DC Plate Current. .   30 30 ma 
Max.-Signal DCPlate Current. .   200 200 ma 
Max.-Signal Grid-No.2 Current.   35 35 ma 
Effective RF Load Resistance .   4350 6000 ohms 
Max.- Signal Driver Power 

Output ( Approx.)   4 4 watts 
Output-Circuit Efficiency 

(Approx  )   90 90 % 
Max.-Signal Useful Power 

Output ( Approx.)   lie moo watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier condittons Per tube for use with 
a maximum modulation factor of 2 

MS. ICAS" 

Maximum Ratings, Absolute 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 ( SCREEN-GRID) 
VOLTAGE  400 max. 400 max. volts 

DC GRID-No.1 (CONTROL-GRID) 
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 

respect to cathode   135 max. 135 max. volts 
Heater positive with 

respect to cathode   135 max. 135 max. volts 

cy... •,"»,§.".,":5: see next page. 
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BEAM POWER TUBE 

Typical Operation at 60 Mc: 

DC Plate Voltage   1000 1200 volts 
DC Grid-No.2 Voltage'  400 400 volts 
DC Grid-No.1 Voltage*  -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.le"   5 5 watts 
Output-Circuit Efficiency 

(Approx  )   90 90 % 
Useful Power Output ( Approx.)  165 240' watts 

Typical Operation at 175 Mc: 

DC Plate Voltage   700 820 volts 
DC Grid-No.2 Voltage'  400 400 volts 
DC Grid-No.1 Voltage*  -130 -130 volts 
DC Plate Current   250 275 ma 
DC Grid-No.2 Current   8 8 me 
DC Grid-No.lCurrent (Approx.)  6 6 ma 
Driver Power Output 

(Approx.)"  8 8 watts 
Output-Circuit Efficiency 

(Approx  )   85 85 % 
Useful Power Output ( Approx.)  105' 135' 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 

CC? ' I ICAS" 
Maximum Ratings, Absolute Values: 

For maximum plate voltage and maximum plate input above 60 Mc, 
see Rating Chart II 

DC PLATE VOLTAGE . .  1250 max. 
DC GRID-No.2 ( SCREEN-GRID) 
VOLTAGE ..... . . . . . . 400 max. 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE  -300 max. 

DC PLATE CURRENT   340 max. 
DC GRID-No.1 CURRENT   25 max. 
PLATE INPUT  375 max. 
GRID-No.2 INPUT  20 max. 
PLATE DISSIPATION  100 max. 

°,4*,,,e," ,°,§, **,".4.* ",: see next page. 
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1500 max. volts 

400 max. volts 

-300 max. volts 
340 max. ma 
30 max. ma 
500 max. watts 
20 max. watts 
125 max. watts 
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BEAM POWER TUBE 

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 60 Mc: 

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 
Peas RF Grid—No.1 Voltage 125 120 125 volts 
DC Plate Current  330 300 330 ma 
DC Grid—No.2 Current  20 18 20 ma 
DC Grid—No.1 Current 

(Approx.)   5 5 5 ma 
Driver Power Output 

(Approx.) ,"  4 4 4 watts 
Output—Circuit Efficiency 

(Approx.)   90 90 90 
Useful Power Output 

(Approx.)   2156 2556 3406 watts 

Typical Operation at 175 Mc: 

DC Plate Voltage  665 875 1000 volts 
DC Grid—No.2 Voltagem  400 400 400 volts 
DC Grid—No.1 Voltage"  —100 —100 —100 volts 
DC Plate Current  335 300 335 ma 
DC Grid—No.2 Current  8 7 8 ma 
DC Grid—No.1 Current 

(Approx.)   5 5 5 ma 
Driver Power Output 

(Approx.)"   8 7 8 watts 
Output—Circuit Efficiency 

(Approx.)   85 85 85 
Useeul Power Output 

(Approx.)   1304 1704 2156 watts 

Maximum Circuit Values: 

Grid—No. 1—Circuit 
Resistances   30000 max. ohms 

o without external shield. 

: All other elements are connected to ground. 

• ., ubscript 1 indicates that grid—No.1 current does not flow during any 
mart of the input cycle. 

• Continuous Commercial service. 
00 

Intermittent Commercial and Amateur service. 

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

W Obtained preferably from a fixed supply. 

u. Obtained from a fixed supPlY. 

14:11.,•.*,4,,,à,t,t,Dp,": See next page. 
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BEAM POWER TUBE 

"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— 
sideband suppressed—carrier system when a single audio frequency of 
constant amplitude is applied to the input of the system. 

▪ ThiKcvnejfil useful .powerismeasured at load of output circuit having 

indi• 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. 

* Obtained from a grid—No.1 resistor or from a combination of grid—No.1 
resistor with either fixed supply orcathode resistor. The combination 
of grid resistor and fixed supply has the advantage of not only pro— 
tectingthe 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. 

AA 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 values to take care of variations in line voltage, 
in components, in initial tube characteristics, and intube character— 

+ istics during life. 

"I- when grid No.1 is driven positive, the total dc grid—No.1—circuit 
resistance should not exceed the specified maximum value of T0,000 
Ohms. If this value is insufficient to provide adequate bias, the 
additional required bias must be supplied by a cathode resistor or 

• fixed supply. 

I 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. 

pp Obtained preferably from a separate source or from the plate—voltage 
supply with a voltage divider. If a series resistor Is used, it 
should be adjustable to permit obtaining the desired operating plate 
current after initial tuning adjustments are completed. Grid—No.2 
voltage must not exceed 500 volts uneer key—up conditions. 

ee 
Obtained from a grid—No.1 resistor, or from a Combination ofgrid—No.1 
resistor with either fixed supply or cathode resistor. 

4-58 ELECTRON TUBE DIVISION TENTAI IVE DATA 3 
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BEAM POWER TUBE 

'" 
.,." +.003: 

.56" ± .06" 

720 
BULB 

INTERNAL 
SHIELD 

L 

.000" 
MIN. 

(NOTE 2) 

I PIN 

.125" 2.003 
DIA. 

1.-.38"MAX. "-JUMBO-BUTTON 
D IA. SEPTAR 

7-PIN BASE 
2.56 MAX. I JETEC N2E7-46 

DIA. 

4.44" 
2.08" 

5" MAX. 

6 PINS 

.058"0 DIA 
-.006 • 

51» 

52" 52» 

1.000" 
DIA. 

(NOTE I) 

26" 26» 92CM-9498 
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BEAM POWER TUBE 

THE REFERENCE AXIS Y-Y' IS DEFINEDASTHE AXISOF 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 CIRCLEATSPECIFIED ANGLES WITH TOLERANCE OF t 5, 
FOR EACH ANGLE. GAUGE IS ALSO PROVIDED WITH AHOLE 0.500" 
t 0.010" CONCENTRIC WITH PIN CIRCLE WHOSE CENTER IS ON 

THE AXIS Y-Y'. 

ROTE 2: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE 
WHICH PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

4-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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TYPICAL PLATE CHARACTERISTICS 

7: T H:!:1 ","7 
E.F r 6.3 VOLTS 
GRID- NB 2 VOLTS= 300 

! 11 1 

o d d 

PLATE AMPERES 
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TYPICAL PLATE CHARACTERISTICS 

 I-I-1M 11111111-Fti-Fi FI 
E .F = 6.3 VOLTS 
GRID- N42 VOLTS = 400 

JL  

PLATE AMPERES 

4:-
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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 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  13.75 t 10% volts 
Current at heater volts= 13.75.   3.15 amp 
Starting current  Must never exceed 12 am-

peres, even momentarily 

Minimum Cathode Heating Time. . . . 2.5 minutes 

Frequency   8500to9600 Mc 
Maximum Frequency Pulling at 

VSWR of 1.5   15 Mc 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Air : low: 

To Fins— 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 1500 C. 

To Neater-Cathode Terminal— Adequate flow should be provided 
to maintain the temperature of the heater-cathode terminal 

below 1650 C. 
Waveguide Output Flange   Mates with Modified JAN 

UG-52A/U Flange 
Heater & Heater-Cathode Connector 

with built-in capacitor   Jettron No.9000-C°, 
or Ucinite No.115364° 

Tuning Shaft with Associated Calibrated Indicator: 
Revolutions (Approx.) to cover full 

range of 8500 to 9600 Mc  8-1/2 
Maximum torque ( Absolute) at  

tuning- range stops  200 oz- in. 
Typical torque between -55° 
and +150° C ( Approx.   50 oz- in. 

Weight (Approx  )  12 lbs 

PULSED OSCILLATOR 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For duty factor up to o.00ll maximum 

PEAK ANODE VOLTAGE  23 max. kv 
PEAK ANODE CURRENT  27.5 max. amp 
PEAK POWER INPUT'   630 max. kw 
AVERAGE POWER INPUT   0.63 max. kw 
PULSE DURATION  2.6 max. µsec 

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

DATA I 
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RATE OF RISE OF VOLTAGE PULSE   1200 max. kv/µsec 
1 70 min. kv/µsec 

ANODE-BLOCK TEMPERATURE . . .   150 max. °C 
HEATER-CATHODE-TERMINAL TEMPERATURE .   165 max. oc 
LOAD-VOLTAGE STANDING-WAVE RATIO. . .   1.5 max. 

Typical Operation:d 

Wtth load-voltage standing-wave ratio 
equal to or less than 1.05, excePt as 
noted, and with duty factor of o.00l 

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 µsec 
RF Bandwidth with worst phasing 

of 1.5 VSWR   0.5 5 Mc 
Side Lobes with worst phasing 

of 1.5 VSWR   8 10 db 
Pulling Figure at VSWR of 1.5 .   10 10 Mc 
Pushing Figure  0.2 0.2 Mc/amp 
Thermal Factor for any 30° range 

of anode-block temperature 
between -55° C and 150° C . . . 0.2 0.2 Mc/°C 

Servo-Drive-Shaft Torque  6 6 oz- in. 
Frequency Deviation due to 

tuning backlash   8 8 Mc 
Peak Power Output (Approx.) . .   230 230 kw 

4 Manufactured by Jettron Products, Hanover. New Jersey. 

b manufactured by liclnite 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 al 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 is the waveguide due to lack of 
pressure can damage the tube. 

d 
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 pulsers of the discharging—network type be used. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Ntn. tax. 

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 
Electron Tube Division Harrison, N. J. 
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Note LI: Pulses are considered to be missing If the energy level at the 
operating frequency is less than 70 per cent of the normal value. 

111, Note 5: With peak anode current of 27.5 amperes corresponding to a peak 
anode voltage la the order of 22 kv, anode-block temperature of 
115° C approx., 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 

ID The high voltage at which the 7111 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. 

11, 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 foursize8-32bolts inserted through the 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 streams 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. Assoon as the high-voltage pulses are applied, the Ilr eater voltage 1E,l should preferably be reduced in accordance 
with the following formula, depending on the average power 

input ( PO to the tube: 

PI up to 450 watts: E, = 13.75 ( I--PI ) volts 
450 

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. 

• 
P, up to 100 watts: Ef a 13.75 volts 

P, greater than 100 watts: E, = 14 ( 1- II-) volts 
1120 

RADIO CORPORATION OF AMERICA DATA 2 
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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 isaccomplished by pushing in on the knurled tuning 

knob and turning it unti I the desi red setting of the cal ibrated 

indicator is reached. Releasing the knob allows 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 gl, 

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-711I. For further information, write to 

Commercial Engineering, RCA, Harrison, New Jersey, giving 41, 

comPlete details as to the jam/nosed service. 

RIEKE DIAGRAM 

FREQUENCY (Mi) = 8500 
PEAK ANODE AMPERES = 27.5 
PULSE DURATION (/£SEC)= 2.5 
PULSE-REPETITION RATE 48 

(PPS) = 400 
o 
I 

PHASE OF LOAD MEASURED 
 e IN FRACTIONS OF 

GUIDE WAVELENGTH 

.04 

ne 
2oni" CIRCLES OF 

CONSTANT WAD 
.40 REFLECTION 

COEFFICIENT 
ANTI- 50 (VSWR) 
SINK 12 

OM 

.36 3 

.32 

.28 
.24 

  LINES OF CONSTANT FREQUENCY 
  LINES OF CONSTANT PEAK POWER OUTPUT 

92CM-9629 

.20 

SINK 
(REGION OF , 
INSTABILITY) 

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



7111 

TYPICAL STABILIZATION CHARACTERISTIC 
••F77.1 • 1 _ . : •• 1- : 
ANODE KILOVOLTS (APPROX.). 22 • ,  
PEAK ANODE AMPERES = 27.5 
PULSE DURATION (gSEC )= I 
PULSE-REPETITION RATE (PPS) 1000 
CATHODE WARM- JP TIME (MINUTES)=2.5 — 
AMBIENT TEMPE OATURE (°C,APPROX:)25,'2 -7ft 

. _ 
• gl• 

... . 

7:É1:::,.__ :1:Ji,  11:H: 11:Ll  

0 2 4 6 8 10 12 
TIME AFTER CATHODE WARM-UP—MINUTES 

92CS-8941R1 

.. • rl 

1 

Tt.t 
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TYPICAL COOLING REQUIREMENTS 

WITH COOLING ARRANGEMENT DESCRIBED 
UNDER OPERATING CONSIDERATIONS. 777 7177 77717 
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q OF WAVEGUFDE---1 
[OUTPUT FLANGE .830"—+, 

FIN 

.737"t.002"  
;2.0041 

.474" COOLING 

t „ 

3 %2 
MAX. 

12 3; 

REFERENCE' I t- 5/8" 
PLANE / A I32"  MAX. 

MIN. 

MOUNTING FLANGE 
& ANODE   
TERMINAL 

(NOTES I & 3) 

• • • 

211/16" 

SURFACE E 
I 5/8" DIAMOTE I) 

.676"_. 
1..002" 1 

\ WAVEGUIDE 
• `— OUTPUT 

FLANGE 

t 1.8130" 

I.122" 1.352" 
±.004" 

N28-32 (NC-2) TAP 
4 - HOLES 
SCREW 

PENETRATION" 
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I SEE DETAIL A 

:**---•—SEE NOTE 10 
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AXIS OF 

HEATER-CATHODE 
TERMINAL 
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PLANE B 

29 " I 

(NOTE 4 
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1.3 2 

« 3 8 
MAX. 

MAX. 

(NOTE 2 

2"DIA 

2 1/4 "MAX. 

7 I V16 MAX. 

• • • 

SEE NOTE 9 
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.281₹.005" 
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(NOTE I I) 

2 3/4 "MAX. 
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DETAIL A 

HEATER 
TERMINAL:\ 

HEATER-
CATHODE. 
TERMINAL 

316" .156 " 
MINJX 

(NOTE 6) II II 
(NOTE 5) 

f 1111j1 Lil I 1-.125"!..010"(NOTE 7) 
340...00s:  11.T. -.169-! .005" 

.008" 
- 

SEE NOTE 8 .005 92CS-898IM 

REFERENCE PLANE A IS DEFINED AS THE PLANE THROUGH THAT 

PORTION OF THE MOUNTING FLANGE DESIGNATED AS ANNJLAR 

SURFACE D. 

REFERENCE PLANEE 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 13 AND PASSES THROUGH THE 
EXACT CENTERS OF MOUNTING-FLANGE HOLES 3 AND 4. 

NOTE I: SURFACE E OF THE WAVEGUIDE OUTPUT FLANGE AND THE 

ENTIRE SURFACE OF THE MOUNTING FLANGE ARE MADE SO THAT 

THEY MAY BE USED TO PROVIDE A HERMETIC SEAL. 

NOTE 2: THE AXIS OF THE HEATER-CATHODE TERMINAL WILL 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 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 5: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.169" 

INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.540" 

INTERNALDIAMETEROFTHECYLINDRICALHEATER-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 ANDTHEHEATER-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: CATHODE TEMPERATURE MEASURED HERE. 

NOTE II: THE ENDS OF TIE MOUNTING STUDS MUST NOT PENE— 
TRATE THROUGH THE MOUNTING HOLES MORE THAN 1-3/32" FROM 

THE MOUNTING—FLANGE SURFACE. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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EFFECT OF LENGTH OF TRANSMISSION UNE 
BETWEEN OUTPUT FLANGE AND LOAD ON 

ALLOWABLE VOLTAGE STANDING-WAVE RATIO • 
FREQUENCY RANGE (61C)=8500 TO 9600   
PULLING FIGURE (610)=15 

WAVEGUIDE: JAN RG-51/U. 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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Dual Triode 
With High-Mu Unit and Medium-Mu Unit 

9- PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage ( AC or DC) 12  6 6.3 ± 10% volts 
Current   0.15 ± 6% 0.3 amp 

Direct Interelectrode Capacitances ( Approx.): 

Without With 
External External 
Shield Shield a 

Unit No.1: 
Grid to plate   1.7 1.7 puf 
rid to cathode and heater. 1.6 1.8 bud 

Plate to cathode and heater 0.37 2.2 mmf 

Unit tio.2: 

Gr:d to plate   1.4 1.4 puf 
Grid to cathode and heater. 1.8 2 eieif 
Plate to cathode and heater 0.33 1.6 mgf 

Equivalent- Noise and Nun Voltage ( Referenced to Grid): 

Values are for Unit No.1 

Average Value ( RMS)   1.8 microvolts 

Measured in " true res" *units under the following conditions: 

heater volts = 6.3 ac ( parallel connection), center—tap of 

heater transformer connectedtoground,dc plate supply volts 

= : 50, plate load resistor ( megohms) = 0.1, cathode resistor 

looms) = 2700, cathode— bypass capacitor ( gf) = 100, grid 
resistor ( ohms) = 0, and amplifier covering frequency range 

between 25 and 10,000 cps. 

Maxirum Value ( RMS)   7 microvolts 
Measured in " true rms" units under the same conditions as 

.or " Average Value" except that the cathode resistor is 

untypassed, and grid resistor ( megohms) = 0.05. 

Characteristics, Class AI Amplifier: 

Unit No.1 Unit No.2 

Plate Voltage   100 250 100 250 volts 
Grid Voltage  -1 -2 0 -8.5 volts 
Amplification Factor  100 100 20 17 
Plate Resistance ( Approx..   80000 62500 6500 7700 ohms 
Transconductance  1250 1600 3100 2200 gmhos 
Plate Current   0.5 1.2 11.8 10.5 ma 
Grid Voltage ( Approx.) for 

plate ga - 10   - - - -24 volts 

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

DATA 

7-6) 



7247 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat toBulbTop(Excluding tip). . 1-9/16" ± 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb 16-1/2 
Base Small-Button Noyai 9-Pin IJEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW 9A 

Pin 1- Plate of 
Unit No.2 

Pin 2- Grid of 
Unit No.2 

Pin 3- Cathode of 
Unit No.2 

Pins 48,9- Heater of 
Unit No.2 

Pins 58.9 - Heater of 
Unit No.1 

Pin 6- Plate of 
Unit No.1 

Pin 7 - Grid of 
Unit No.1 

Pin 8- Cathode of 
Unit No.1 

Pin 9 - Heater Tap 

• 

• 

• 
AMPLIFIER-- Class AI 

Maximum Ratings, Design-Maximum Values: 

Unit No.1 Unit ,10.2 

PLATE VOLTAGE  330 max. 330 max. volts 
GRID VOLTAGE: 

Negative-bias value  55 max. 55 max. volts 
Positive-bias value  0 max. 0 max. volts 

CATHODE CURRENT  22 max. ma 
PLATE DISSIPATION 1  2 max. 3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . 200 max. 200 max. volts 
Heater positive with 

respect to cathode . . . 200b max. 200b max. volts e 
Maximum Circuit Values: 

Unit No.1 Unit No. 

Grid-Circuit Resistance: 
For fixed-bias operation . . 15 max. 0.5 max. megohms 
For cathode-bias operation . 1 max. megohm 

a Wj th external shieldJEDEC No. 315 connected to cathode of unit under test. 

The dc component must not exceed 100 volts. • 

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



7586 

Medium-Mu Triode 

NUVISTOR TYPE 

For Industrial Applications 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)   6.3 t 10% volts 
Current at 6.3 volts   0.135 am— 

Direct Interelectrode Capacitances .. 
IApprox.): 
Gr;d to plate  2.2 mmf 
Grid to cathode, shell, and heater . 4.2 mgf 
Plate to cathode, shell, and heater. 1.6 mgf 
Plate to cathode 0  26 mgf 
Heater to cathode  1.4 pf 

Characteristics, Class A1 Amplifier: .. 

Plate Supply Voltage   _ _ 75 volts 
Plate Voltage  26.5 40 - volts 
Grid Supply Voltage  0 0 0 volts 
Cathode Resistor   _ _ 100 ohms 
Amplification Factor   31 35 35 
Grid-Circuit Resistance  0.5 0.5 - megohm 
Plate Resistance ( Approx.) 4400 3200 3000 ohms 
Transcorductance   7000 11000 11500 mmhos 
Plate Current  2.8 6.8 10.5 ma 
Grio Voltage ( Approx.) for plate 
ma - 10  _ _ -7 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   0.800" 
Maximum Seated Length  0.625" 
Maximum Diameter   0.440" 
Weight (Approx.)   1/15 oz.. 
Envelope   Metal Shell MT4.. 
Socket . . . Cinch Mfg. Corp. No.133 65 10 001, or equivalent 
Base . . Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-651 

Basing Designation for BOTTOM VIEW   12AQ 

Pin là - Internal Con-
nection--
Do Not Use 

Pin 2 -. Plate 
Pin 3 - Saine as Pin 1 
Pin 4 -- Grid 
Pin 5 - Same as Pin 1 
Pin 6 - Same as Pin 1 
Pin 7 -Same as Pin 1 
Pin 8 -- Cathode 
Pin 9 - Same as Pin 1 
Pin 10- Heater 
Pin 12- Heater 

INDEX =LARG,E LUG 
• = PIN CUT OFF 

...indicates a change. 
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INDUSTRIAL SERVICE 

Maximum Ratings, Absolute—Maxlmum Values: 

For operation at any altitude 
11, PLATE SUPPLY VOLTAGE  330 max. volts 

PLATE VOLTAGE   110 max. volts 
GRID VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive value   4 max. volts 

GRID CURRENT  2 max. ma 
-..-CATHODE CURRENT   15 max. ma • PLATE DISSIPATION   1 max. watt 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode • 100 max. volts 
Heater positive with respect to cathode • 100 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance:" • For fixed-bias operation 0  5 max. megohm 
For cathode-bias operation  1 max. megohm 

e Pin is cut off close to ceramic wafer. 
'› b For operation at metal—shell temperatures up to 150e c. 

-... CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Ni,,. Max. 

Heater Current  1 0.125 0.145 amp 
Direct Interelectrode 
Capacitances: 
Grid to plate   2 1.8 2.6 mmf 
Grid to cathode, shell, and 

heater  2 3.8 4.6 pgf 
Plate to cathode, shell, and 

heater  2 1.4 1.8 piaf 
Heater to cathode   2 1.1 1.7 pgf 
Plate to cathode  2 0.2 0.32 piaf 

Plate Current ( 1)   1,3 9 12.5 ma Ill Plate Current ( 2)   1,4 - 50 µa 
Transconductance ( 1)   1,3 10000 13000 µmhos 
Transconductance ( 2)  3.5 9000 - µmhos 
Transconductance Change: 

Difference between Trans-
conductance ( 1) and Trans-
conductance ( 2), expressed • in per cent of Transconduc-
tance (1)   - _ 15 % 

Reverse Grid Current  1,6 _ 0.1 ma 
Amplification Factor  1,3 28 40 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode  1,7 5 µa 

Heater positive with 411 respect to cathode  1,7 5 ma 

—e-incicates a change. 
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LeaKage Resistance: 
Between grid and all other 
electrodes tied together. . 1,8 1000 - megohms 

Between plate and all other 
electrodes tied together. . 1,9 1000 - megohms 

Note 1: With 6.3 volts ac or cc on heater. 

Note 2: Measured in accordance with EIA Standard RS- 191-A. 

Note 3: With dc plate supply volts . 75. cathode resistor . 100 ohms, 
and cathode- bypass capacitor = 1000 µ7. 

Note u: With dc plate volts = 75, dc grid volts = - 7. and metal shell 
connected to ground. 

Note 5: With 5.7 volts ac or dc on heater. 

Rote 6: With dc plate volts . 80. grid supply volts . - 1.2. grid 
resistor = 0.5 megohm. and metal shell connected to ground. 

Note 7: With 100 volts dc applied between heater and cathode. 

mote 8: With grid 100 volts negatIvewith respect to all other electrodes 
tied together. 

Note 9: With plate 300 volts negative with respect to all other 
electrodes tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   1000 max. 9 
This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 

specified impact acceleration. Tubes are held rigid in four 

different positions in a Navy Type, High- impact ( flyweight) 

Shock Machine and are subjected to 20 blows at the specified 

maximum impact acceleration. At the end of this test, tubes 

are criticized for change in transconductance, reverse grid 

current, and heater-cathode leakage current, and are then 

subjected to the Variable- Frequency Vibration Test described 

below. 

Fatigue Rating: 

Vibrational Acceleration  9 2.5 max. 
This test is performed on a sample lot of tubes to 

determine ability of tube to withstand the specified vibrational 
acceleration. Tubesare rigidly mounted, supplied with nominal 

heater voltage only, and subjected for 48 hours to 2.5-g 

vibrational acceleration at 60 cycles per second in the XI 

position. At the end of this test, tubes are criticized for 

the same characteristics and end- point values as in the Shock 

Rating Test described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run. The tube is operated under the conditions 

specified inCHARACTERISTICS RANGE VALUES for Transconductance 

(1) with the addition of a plate- load resistor of 2000 ohms. 

During operation, tube is vibrated ina direction perpendicular 

to the longitudinal axis of the tube through the frequency 

range from 50 to 15,000 cycles per second under the following 

...Indicates a change. 

.11». 
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conditions: a sweep rate of one octave per 30 seconds from 

50 to 3000 cps, a 7- second sweep from 3000 to 15,000 cps, 
and a constant vibrational acceleration of I g. During the 

test, tube must not show an rms output voltage across the 

plate- load resistor in excess of: III 25 millivolts from 50 

to 6000 cps, and 121 500 millivolts from 6000 to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes from each 

production run. In this test, tubes are operated with 240 

rms volts applied between plate and all other electrodes and 
will not break down or show evidence of corona when subjected 

to air pressures equivalent to altitudes of up to 100,000 feet. 

*Heater Cycling: 

Cycles of Intermittent Operation  2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 

= 7.5 cycled one minute on and two minutes off; heater 100 
volts negative with respect to cathode; grid, plate, and metal 

shell connected to ground. At the end of this test, tubes are 

tested for open heaters and heater-cathode shorts. 

*Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thyratron-Type 

Shorts Test described in MIL- E- ID, Amendment 2, Paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 

tapperc. SeeaecompanyingShorts-TestAcceptance-Limitscurve. 

Tubes are criticized for permanent or temporary shorts and 

open circuits. 

Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure that tubes are properly stabilized. 

In this test, tubes are operated for 20 hours at maximum-

rated plate dissipation. After 2 hours of operation and 
again after 20 hours of operation, tules are checked for 

transconductance under the conditions specified in CHARACTER-

ISTICS RANGE VALUES for Transconductance III. A tube is 

rejected if its transconductance after 2 or 20 hours of 

operation has changed more than 10 per cent from the 0- hour 

value. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure a low percentage of early- hour 

inoperatives. Tubes are operated for 100 hours at maximum-

rated plate dissipation, and then subjected to the Shorts and 
Continuity Test previously described. Tubes must then show a 

transconductance of not less than 7500 micromhos under the 

conditions specified in CHARACTERISTICS RANGE VALUES for 
Transconductance 111. 

-.Indicates a change. 
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1000-Hour Conduction Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high quality of the individual tube 

and guard against epidemic failures due to excessive changes 

in any of the characteristics indicated below. In this test, 

tubes are operated for 1000 hours at maximum- rated plate 

dissipationd, and then criticized for inoperatives, reverse 

grid current, heater-cathode leakage current, and leakage 

resistance. In addition, the average changeintransconductance 
of the lot from the 0- hour value for Transconductance III 

specified in CHARACTERISTICS RANGE VALUES, must not exceed 

15 per cent at 500 hours, and 20 per cent at 1000 hours. 

1000-Hour Standby Life Performance: 
This test is performed on a sample lot of tubes from each 

production run. The tubes are operated for 1000 hours with 

cnly heater voltage applied. Tubes are criticized for inter-

electrode leakage, reverse grid current, change in trans-

conductance of individual tubes from values at 0- hours and 
cathode interface resistance greater than 25 ohms. Interface 

resistance is measured by Method B of ASTM specification 

F300- 57T. 

C Specifications for tapper supplied on request. 
d Al shell temperature of 150° C. 
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.—.400"MAX. 

.200" MIN. 
DIA. FLAT 

METAL 
SHELL 

BASE 
JEDEC N2E5-65 

.100" MIN. 

.130" MAX. 

5 PINS 
.016"±.001" DIA. 

LARGE 
LUG 

•.PIN CUT OFF 

la—.435" MAX. DIA. ---1.1 
(NOTE 1) 

.625" 
MAX. 

.800" 
MAX. 

Z ON Ene 
(NOTE 2) , 

J90 " 

CERAMIC 
/ WAFER 

92CS-10970R1 

NOTE 1: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 

BETWEEN BROKEN LINES. 
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AVERAGE PLATE CHARACTERISTICS 

11111111111111111111111111 . Ill 1141111111111111111111111 

PLATE MILLIAMPERES 

92CM-10460R1 
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Sharp-Cutoff Tetrode 
NUVISTOR TYPE 

For Industrial Applications 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Absolute-Maximum Values): 
Voltage ( AC or DC)  6.3± 0.6 volts 
Current at heater volts = 6.3   0.150 amp 
Peale heater-cathode voltage: 

Heater negative with 
respect to cathode  100 max. volts 

heater positive with 
respect to cathode  100 max. volts 

Direct Interelectrode Capacitances: 
Grid No.1 to plate  0.015 max. pf 
Grid No.1 to cathode, gr:d No.2, 
*ell, and heater   7.0 Pf 

Plate to cathode, grid No.2. 
shell, and heater   1.4 Pf 

Heater to cathode   1.4 Of 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  125 volts 
Grid-No.2 Supply Voltage  50 volts 
Cathode Resistor  68 ohms 
Plate Resistance ( Approx  )   0.2 megohm 
Transconductance  10600 µmhos 
Plate Current   10 ma 
Grid-No.2 Current   2.7 ma 
Grid-No.1 Voltage ( Approx.) 

for plate ma - 10   -4.5 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 1  050" 
Maximum Seated Length 0  840" 
Maximum Diameter 0  440" 
Weight ( Approx  )  1/10 oz 
Envelope Metal Shell MT4 and Ceramic Cylinder 
Cap  Skirted Miniature (JEDEC No.C1-44) 
Socket. . . . Cinch Mfg. Corp. No.133 65 10 001, or equivalent 
Base Medium Ceramic-Wafer Twelvar 5-Pin 

(JEDEC No.E5-65) 

...Indicates a change. 
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Basing Designation for BOTTOM VIEW  12AS 

Pin 1a- Do Not Use 
Pin 2- Grid No.2 
Pin 3- Same as 

Pin 1 
Pin 4- Grid No.1 
Pin 5 - Same as 

— Pin 1 
Pin 6- Same as 

Pin 1 
INDEX • LARGE LUG 

• • SHORT PIN 

Pin 7- Sane as 
Pin 1 

Pin 8- Cathode 
Pin 9- Same as 

Pin 1 
Pin 10- Heater 
Pin 12- Heater 

Cap- Plate 

INDUSTRIAL SERVICE 

Maximum Ratings, Absolute-Naximum Values: 

For operation at any altitude 

PLATE SUPPLY VOLTAGE  330 max. volts 
PLATE VOLTAGE   250 max. volts 
GRID-No.2 ( SCREEN-GRID) SUPPLY VOLTAGE. . 330 max. volts 
GRID-No.2 VOLTAGE   110 max. volts 
GRID-No.1 ( CONTROL-GRID) VOLTAGE: 

Negative- bias value   55 max. volts 
Peak-positive value   2 max. volts 

CATHODE CURRENT   20 max. ma 
GRID-No.1 CURRENT   2 max. ma 
GRID-No.2 INPUT   0.2 max. watt 
PLATE DISSIPATION   2.2 max. watts 

Maximum Circuit Values: 

Grid-Circuit Resistance:b 
For fixed-bias operation  0.5 max. megohm 
For cathode-bias operation  1 max. megohm 

a Fin Isola length such that its end does not touch the socket insert ion plane. 
For operation at metal- shell temperatures up to 150° C. 

-. CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.140 0.160 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.015 pf 
Grid No.1 to cathode, grid No.2, 

shell, and heater   2 6.0 8.0 Pf 
Plate to cathode, grid No.2, 

shell, and heater   2 1.2 1.6 pf 
Heater to cathode   2 1.1 1.7 Pf 

Plate Current ( 1)   1,3 8.5 11.5 ma 
Plate Current ( 2)   1,4 - 50 µa 
Grid-No.2 Current   1,3 - 3.6 ma 
Transconductance ( 1)  1,3 9000 12)00 mmhos 

...Indicates a change. 
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Transconductance (2)   3,5 8000 µmhos 
Transconductance Change: 

Difference between Transcon-
ductance (1) and Transcon-
ductance (2), expressed in 
per cent of Transconductance (1)  20 % 

Reverse Grid Current  1,6 0.1 ga 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode  1,8 - 5 Ma 

Heater positive with 
respect to cathode  1,8 - 5 µa 

Leakage Resistance: 
Between grid No.2 and all other 

electrodes tied together. . . . 1,7 500 megohms 
Between grid No.1 and all other 
electrodes tied together. . . . 1,9 500 - megohms 

Between plate and all other 
electrodes tied together 1 10 500 - megohms 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured in accordance with EIA Standard RS-191-A. 

Note 3: With dc plate supply volts . 125, grid-No.2 supply volts . 50, 
cathode resistor = 68 ohms, and cathode-bypass capacitor . 
1000 µf. 

Note Withdc plate volts = 125, dc grid -No.2 volts = 50, dc grid-No.1 
volts . -6, and metal shell connected to ground. 

Note 5: With 5.7 volts ac or dc on heater. 

Note 6: With dc plate volts . 200. dc grid-No.2 volts = 70. dc grid-
No.1 supply volts . - 1.6, grid-No.1 resistor = 0.5 megohm, 
and metal shell connected to ground. 

Note 7: With grid No.2 100 volts negative with respect to all other 
electrodes tied together. 

Note 8: With 100 volts dc applied between heater and cathode. 

Note 9: With grid No.1 100 volts negative with respect to all other 
electrodes tied together. 

Note 10: With plate 300 volts negative with respect to all other 
electrodes tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   1000 max. 
This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 
specified impact acceleration. Tubes are held rigid in four 

different positions in a Navy Type, High- impact ( flyweight) 

Shock Machine and are subjected to 20 blows at the specified 
maximum impact acceleration. At the end of this test, tubes 

are criticized for change in transconductance, reverse grid 

current, and heater-cathode leakage current, and are then 

subjected to the Variable-Frequency Vibration Test described 
below. 

MMIMMI•1•1111 
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Fatigue Rating: 

Vibrational Acceleration 2  5 max. 
This test is performed on a sample lot of tubes to determine 

ability of tube to withstand the specified vibrational ac-

celeration. Tubes are rigidly mounted, supplied with rated 

heater voltage only, and subjected for 48 hours to 2.5-g 

vibrational acceleration at 60 cycles per second in adirection 

perpendicular to the longitudinal axis of the tube. At the 

end of this test, tubes are criticized for the same charac-

teristics and end-point values as in the Shock Rating Test 

described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run. The tube is operated under the conditions 

specified in CHARACTERISTICS RANGE VALUES for Transconductance 

Ill with the addition of a plate- load resistor of 2000 ohms. 
During operation, tube is vibrated in adirection perpendicular 

to the longitudinal axis of the tube through the frequency 
range from 50 to 15,000 cycles per second with a constant 

vibrational acceleration of 1 g. During the test, tube will 

not show an rms output voltage across the plate- load resistor 

in excess of: Ill 35 millivolts from 50 to 6000 cps, 121 

500 millivolts from 6000 to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

The test is performed on a sample lot of tubes from each 

production run. In this test, tubes are operated with 240 
rms volts applied between plate and all other electrodes and 

will not break down or show evidence of corona when subjected 

to air pressures equivalent to altitudes of up to 100,000 feet. 

Heater Cycling: 

Cycles of Intermittent Operation  2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 

= 7.5 cycled one minute on and two minutes off; heater 100 

volts negative with respect to cathode; grid No.1, grid No.2, 
plate, and metal shell connected to ground. At the end of 

this test, tubesaretested foropenheaters and heater-cathode 

shorts. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thyratron-Type 

Shorts Test described in MIL-E- ID, Ammendent 2, Paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 

tappere. SeeaccompanyingShorts-restAcceptance-Ltmsts curve. 

Tubes are criticized for permanent or temporary shorts and 
open circuits. 

RADIO CORPORATION OF AMERICA 0 
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Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure that tubes are properly stabilized. 

In this test, tubes are operated for 20 hours at maximum-

rated plate dissipation. After 2 hours of operation and 
again after 20 hours of operation, tubes are checked for 

transconductance under the conditions specified in CHARACTER-

ISTICS RANGE VALUES for Transconductance 111. A tube is 
rejected if its transconductance after 2 or 20 hours of 

operation has changed more than 10 per cent from the 0-hour 

value. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early-hour 

inoperatives. Tubes are operated for 100 hours at maximum-

rated plate dissipation, and then subjected to the Shorts and 
Continuity Test previously described. Tubes must then show a 

transconductance of not less than 7500 micromhos under the 

conditions specified in CHARACTERISTICS RANGE VALUES for 

Transconductance ill. 

1000-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high quality of the individual tube 

and guard against epidemic failures due to excessive changes 

in any of the characteristics indicated below. In this test, 

tubes are operated for 1000 hours at maximum- rated plate 
dissipation, and then criticized for inoperatives, reverse 

grid 'current, heater-cathode leakage current, and leakage 

resistance. In addition, the average change intransconductance 

of the lot from the 0-hour value for Transconductance 111 

specified in CHARACTERISTICS RANGE VALUES, must not exceed 
20 per cent at 500 hours, and 25 per cent at 1000 hours. 

C Specifications for tapper supplied on request. 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 1-63 
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.25A .005 
DIA. 

Lose 
MAX. 

CAP 
JEDEC 

No.CI- 44 

.840" 
MAX. 

MT4 
METAL 
SHELL 

-e 
ZONE *e 
(NOTE 2) 

JOO" MIN. 
.130" MAX. 

i« .435" MAX. DIA. 
(NOTE I) 

5 PINS 

.016" ±.00I" DIA. 

•= SHORT PIN 

.220"MIN. 

CERAMIC 
CYLINDER 

BASE 
JEDEC NS E5-65 

J90" 
4.020" 
-.015" 

CERAMIC 
WAFER 

SMALL 
LUG 

92CS-10852R2 

NOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE " A. 

BETWEEN BROKEN LINES. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Sharp-Cutoff Tetrode 

• NUVISTOR TYPE 

For Industrial Applications 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
a k  Voltage ( AC or DC) 6  3 ± 10% volts 

Current at 6.3 volts  0.15 amp 
IIIF Direct Interelectrode Capacitances 

(Approx.): 
Grid No.1 to plate  0.01 Mid 
Grid No.1 to cathode, grid No.2, 

shell, and heater 6  5 pod 
Plate to cathode, grid No.2, 

shell, and heater 1  4 Yid 
Heater to cathode 1  4 Ygf 

Characteristics, Class Al Amplifier: 

Plate Supply Voltage  125 volts 
Grid-No.2 Supply Voltage  50 volts 
Cathode Resistor  68 ohms 
Plate Resistance ( APProx  )   0.2 megohm 
Transconductance  10600 µmhos 
Plate Current   10 ma 
Grid-No.2 Current   2.7 ma 
Grid-No.1 Voltage ( Approx.) for 

plate ma = 10   -4.5 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  1  050" 
Maximum Seated Length  0  840" 
Maximum Diameter  0  440" e Weighz ( Aoprox  )  1/10 oz 
Envelope Metal Shell MT4 and Ceramic Cylinder 
Cap   Skirted Miniature (JEDEC No.C1-44) 
Socket. . . . Cinch Mfg. Corp. No.133 65 10 001, or equivalent 
Base Medium Ceramic-Wafer Twelvar 5-Pin 

(JEDEC No.E5-65) 
Basing Designation for BOTTOM VIEW  12AS 

• 

• 

• 

Pin la- Internal 
Connect i on— 
Do Not Use 

Pin 1 
Pin 4 - Grid No.1 

Pin 2- Grid No.2 
Pin 3 - Same as 

Pin 5- Same as 
Pin 1 

itiocx T. LARGE LUG 
PIN CUT OFF 

Pin 6- Same as 
Pin 1 

Pin 7- Same as 
Pin 1 

Pin 8- Cathode 
Pin 9- Same as 

Pin 1 
Pin 10- Heater 
Pin 12- Heater 

Cap- Plate 

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

Maximum Ratings, Absolute-Nax imum Values: 

For operation at any altitude 

PLATE SUPPLY VOLTAGE  330 max. volts 
PLATE VOLTAGE   250 max. volts 
GRID-No.2 ( SCREEN-GRID) SUPPLY VOLTAGE. 330 max. volts 
GRID-No.2 VOLTAGE  110 max. volts 
GRID-No.1 ( CONTROL-GRID) VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive value   2 max. volts 

CATHODE CURRENT   20 max. ma 
GRID-No.1 CURRENT   2 max. ma 
GRID-No.2 INPUT 0  2 max. watt 
PLATE DISSIPATION 2  2 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 100 max. volts 
Heater positive with respect to cathode . 100 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance:b 
For fixed-bias operation 0  5 max. megohm 
For cathode-bias operation  1 max. megohm 

a Pin 1 is cut off close to ceramic wafer. 

For operation at metal-shell temperatures up to 1500 C. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.14 0.16 amp 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 0.009 0.011 14if 
Grid No.1 to cathode, grid No.2, 

shell, and heater   2 6 7 Mg 
Plate to cathode, grid No.2, 

shell, and heater   2 1.2 1.6 PoLf 
Heater to cathode   2 1.1 1.7 /*if 

Plate Current ( 1) 1  3 8.5 11.5 ma 
Plate Current ( 2) 1  4 - 50 Pa 
Grid-No.2 Current 1  3 1.8 3.6 ma 
Transconductance ( 1) 1  3 9000 12200 µmhos 
Transconductance ( 2)  3,5 8000 - µmhos 
Transconductance Change: 

Difference between Trans-
conductance ( 1) and Trans-
conductance ( 2), expressed 
in per cent of Transconduc-
tance (1)   - - 20 % 

Reverse Grid Current 1  6 - 0.1 Pa 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode 1  8 - 5 Pa • 

Heater positive with 
respect to cathode 1  8 - 5 Pa 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison, N. J. 
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Leakage Resistance: 
Between grid No.2 and all 

other electrodes tied 
together 1  7 500 - megohms 

Between grid No.1 and all 
other electrodes tied 
together 1  9 500 - megohms 

Between plate and all other 
electrodes tied together. . 1,9 500 - megohms 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured in accordance with ESA Standard RS-I91-A. 

Note 3: With dc plate supply volts = 125. grid-No.2 supply volts . 50, 
cathode resistor = 68 ohms. and cathode-bypass capacitor • 
1000 mf. 

Note 4: With« plate volts = 125. dcgrid-No.2 volts = 50, dc grid-No.1 
volts . -6, and metal shell connected to ground. 

Noto 5: With 5.7 volts ac or dc on heater. 

Note 6: With dc plate volts = 200, dc grid-No.2 volts = 70. dc grid-
No.1 supply volts = - 1.6, grid-No.1 resistor = 0.5 megohm, 
and metal shell connected to ground. 

Note 7: :le ug cii:Is Illoi.e21 It0.0gegle,18 negative with respect to all other 

Note 8: With 100 volts dc applied between heater and cathode. 

Note 9: With grid No.1 100 vdlts negative with respect to all other 
electrodes tied togetner. 

Note 10: with plate 300 volts negative with respect to all other 
electrodes tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   1000 max. 9 
'fills test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 
specfied impact acceleration. Tubes are held rigid in four 

different positions in a Navy Type, High- impact ( flyweight) 

Shoci. Machine and are subjected to 20 blows at the specified 

maximum impact acceleration. At the end of this test, tubes 

are cr;ticized for change in transconductance, reverse grid 

current, and heater-cathode leakage current, and are then 

subjected to the Variable-Frequency Vibration Test described 
below. 

Fatigue Rating: 

Vibrational Acceleration 2  5 max. 9 
This test is performed on & sample lot of tubes to determine 

ability of tube to withstand the specified vibrational ac-

celeration. Tubes are rigidly mounted, supplied with rated 

heater voltage only, and subjected for 48 hours to 2.5-9 

vibrational acceleration at 60 cycles per second in adirection 
perpendicular to the longitudinal axis of the tube. At the 

end of this test, tubes are criticized for the same charac-

teristics and end-point values as in the Shock Rating Test 

described above. 

• RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run. The tube is operated under the conditions 

specified in CHARACTERISTICS RANGE VALUES for Transconductance 

with the addition of a plate- load resistor of 2000 ohms. 

During operation, tube is vibrated in adirection perpendicular 
to the longitudinal axis of the tube through the frequency 

range from 50 to 15,000 cycles per second with a constant 

vibrational acceleration of I g. During the test, tube will 
not show an rms output voltage across the plate- load resistor 

in excess of: 11) 35 millivolts from 50 to 6000 cps, 12) 
500 millivolts from 6000 to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

The test is performed on a sample lot of tubes from each 

production run. In this test, tubes are operated with 240 

rms volts applied between plate and all other electrodes and 
will not break down or show evidence of corona when subjected 
to air pressures equivalent to altitudes of up to 100,000 feet. 

Heater Cycling: 

Cycles of Intermittent Operation  2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 

= 7.5 cycled one minute on and two minutes off; heater 100 

volts negative with respect to cathode; grid No.1, grid No.2, 
plate, and metal shell connected to ground. At the end of 

this test, tubes are tested for open heaters and heater-cathode 
shorts. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thyratron-Type 
Shorts Test described in MIL-E- 1D, Ammendent 2, Paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 

tapperc. See accompanying Shorts-TestAcceptance-Ltmits curve. 

Tubes are criticized for permanent or temporary shorts and 
open circuits. 

Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure that tubes are properly stabilized. 

In this test, tubes are operated for 20 hours at maximum-

rated plate dissipation. After 2 hours of operation and 
again after 20 hours of operation, tubes are checked for 
transconductance under the conditions specified in CHARACTER-

ISTICS RANGE VALUES for Transconductance 111. A tube is 

rejected if its transconductance after 2 or 20 hours of 

operation has changed more than 10 per cent from the 0-hour 
value. 

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



7587 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early- hour 
inoperatives. Tubes are °aerated for 100 hours at maximum-

rated plate dissipation, and then subjected to the Shorts and 

Conttnsity Test previously described. Tubes must then show a 

transcanductance of not less than 7500 micromhos under the 

conditions specified in CHARACTERISTICS RANGE VALUES for 

Transconductance 

1000-Hpur Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high quality of the individual tube 

and guard against epidemic failures due to excessive changes 

in any of the characterist:cs indicated below. In this test, 

tubes a-e operated for 1000 hours at maximum- rated plate 

dissipation, and then criticized for inoperatives, reverse 

grid current, heater-cathode leakage current, and leakage 

resistance. In addition, the average change intransconductance 

of the lot from the 0-hour value for Transconductance 111 

specified in CHARACTERISTICS RANGE VALUES, must not exceed 

20 per cent at 500 hours, and 25 per cent at 1000 hours. 

C Specifications for tapper supplied on request. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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1.050" 
MAX. 

l«,_.435" MAX. DIA. 
(NOTE I) 

.250"-t .005' 
DIA. 

.840" 
MAX. 

J00" MIN. 
.130" MAX. 

5 PINS 
.016" t.001" DIA. 

LARGE 
LUG 

•"PIN CUT OFF 

" 5" .220"MIN. 
MIN. 

CERAMIC 
CYLINDER 

BASE 
JEDEC E5-65 

.190" 
+.020" 
—.015" 

CERAMIC 
WAFER 

SMALL 
LUG 

92CS-10852RI 

NOTE MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 
ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 
BETWEEN BROKEN LINES. 

RADIO CORPORATION OF AMERICA 
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SHORTS-TEST ACCEPTANCE LIMITS 
10000 

re 

O 4 

2 

AREA OF ACCEPTAB Lily 

10 
2 4 6 8 2 4 6 8 2 4 6 8 

10 00 1000 

RESISTANCE OF SHORT—OHMS 21000 

92CS-10465 
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Beam Power Tube 

CERAMIC-METAL SEALS 52.5-WATTS CW INPUT 
"ONE-PIECE" ELECTRODE DESIGN 27-WATTS CWOUTPUTAT 400 Mc 
CONDUCTION COOLED 15-WATTS CWOUTPUTATI200 Mc 
COAXIAL-ELECTRODE STRUCTURE 3.2-WATTS CW CUTPUTAT3000 Mc 

UNIPOTENTIAL CATHODE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DO'  12.6 ± 10% volts 
Current at 12.6 volts  0.5 amp 
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 Interelectrode Capacitances:b 
Grid No.1 to plate   0.025 max. µµf 
Grid No.1 to cathode d, heater  9.5 µµf 
Plate to cathode 4, heater  0.004 max. µµf 
Grid No.1 to grid No.2   17 Mg 
Grid No.2 to plate   2.2 Mid 
Grid No.2 to cathode 4, heater 0  18 max. µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   1.195" 
Greatest Diameter ( See Dimensional Outline)   0.740" 
Weight ( Approx.)   0.5 oz 
Terminal Connections ( See Dimensional Outline): 

GI-Grid-No.1- H,K - Heater- & 
Terminal Cathode-
Contact p Terminal 
Surface • Contact 

G2-Grid-No.2- Surface 
Terminal •, P- Plate-c2c 
Contact Terminal 
Surface 4 Contact 

H - Heater- V HS Surface 
Terminal 
Contact 
Surface 

Thermal: 

Terminal Temperature ( Plate, grid No.2, 
grid No.1, cathode, and heater)  250 max. °C 

Cooling, Conduction: 
The plate terminal must be thermally coupled to a constant-

tenperature device ( heat sink--solid or liquid) to limit the 

plate terminal to the specified maximum valueof2500 C. The 

grid-No.2, grid-No.l, cathode, and heater terminals may also 

require coupling to the heat sink to limit their respective 

te-minal temperature to the specified maximum value of 250° 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 

2 max. watts 
d 

GRID-No.2 INPUT   
PLATE DISSIPATION   

Typical CCS Operation in Cathode-Drive Circuit: 

Shown Graphically on the following three 
Charts 9oCS-10945, - 10944, and - 10942 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

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

Maximum CCS' 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  60 max. ma 
DC GRID-No.1 CURRENT  15 max. ma 
PLATE INPUT   45 max. watts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   d 

Typical CCS Operation in Cathode-Drive Circuit: 

Shown Graphically tn the following Chart aaCS-00943 
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AF POWER AMPLIFIER & MODULATOR 
and 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum CCS' Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'   70 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT'   15 max. ma 
MAX.-SIGNAL PLATE INPUT'  52.5 max. watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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MAX.-SIGNAL GRID-No.2 INPUT°  2 max. watts 
d PLATE DISSIPATION'  

RF POWER AMPLIFIER -- Class B Telephony 

Maximum CS° Ratings, Absolute-Maximum 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-No.1-Circuit Resistance 
under any condition   30000 max.f ohms 

e 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 with special shield adapter. 

C Continuous Commercial Service. 

d 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. 

e Averaged over any audio- frequency cycle of sine-wave form for AP Power 
Amplifier A Modulator Service. 

f If this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note His. 

Heater Current  1 0.44 0.54 amp 
Direct Interelectrode Capacitances: 

Grid No.1 to plate  2 - 0.025 µµf 

Grid No.1 to cathode & heater .   2 8.5 10.3 µµf 
Plate to cathode & heater . . .   2 - 0.004 mid 
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 µµf 

Grid-No.1 Voltage   1,3 -1 -10 volts 
Grid-No.1 Cutoff Voltage 1  4 - -25 volts 
Grid-No.2 Current 1  3 -3 2 ma 
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 
volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current 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 
current of 1 ma. 

RADIO CORPORATION OF AMERICA 
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Note 5. With dc plate voltage of 300 volts, dL 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-
flow path ( coupling) between the heat sink and tube. Careful 

consideration should be given to the design of a heat- flow 

paththrougha couplingdevicehavinghighthermal conductivity. 

Thermal conductivityg may be calculated from the equation: 

K=   (1) • 
A tT2 - TI l 

where: 

= thermal conductivity of the material 

= power transfer in watts 

A = area measured at right ang les to the direction of the 

flow of heat in square inches 

T T2 = temperature in deg rees Cent i grade of planes or surfaces 

under consideration 

= length of heat path in inches through coup li ng material 

to produce temperature gradient 

g 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 lo C. 

For a given system Equation ( I) must be integrated to 

consider changes in area ( A) dependent on the coupling 

configurationandchangesinthermal conductivity ( K) dependent 

on various coupling materials and interfaces/ Equation ( l) 

may now be reduced to the following: 

wp 
KS   T2 

• 

• 

(2) • 
where: 

K, = thermal conductance of the system 

Yip = maximum permissible plate dissipation in watts 

T2 o temperature in degrees Centigrade at tube terminal 
Ti = temperature in degrees Centigrade of heat sink • 

RADIO CORPORATION OF AMERICA 
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• 
EXHAUST-TIP COVER 

MAKE NO CONNECTION) 

• CONTACT SURFACE 
PLATE TERMINAL 

(NOTE 2) 

.728" MIN. DIA. 

GRID-N'2 TERMINAL 
CONTACT SURFACE 

(NOTE I) 

GRID-Nel TERMINAL 
CONTACT SURFACE 

• 

• 

• 

• 

(NOTE I ) 

.10r MAX' .150 MIN. 
DIA. 

HEATER-CATHODE 
TERMINAL   

CONTACT SURFACE 
(NOTE I) 

HEATER TERMINAL 
CONTACT SURFACE 

F771 STIPPLED REGION 

gel CERAMIC 

.490" 
±.005" 
DIA. 
NOTE 
2 

.250" MIN. 

FI NOTE 3 

.686" 
±.015" 

U65" 
+.030" 

me mitt  
I Joetme t .195" 225" 

• 17— t- 2.012".7xmc 

t t 

.318" 14—.073" MIN. ( NOTE I ) 
 CENTERING PIN 

MIN. DIA. 

.525" 
MIN.DIA. 

.073" MIN . 

NOTE 3 

92CM-10939RI 

NOTE I: WITH THE CYLI NDRICAL SURFACES OF THE GRID-No.2 

TERMINAL , GRID-No.1 TERMINAL, HEATER-CATHODE TERMINAL , 
AND CENTERI NG PI N CLEAN, SMOOTH , AND FREE OF BURRS , THE 

TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH GI. 

NOTE 2: WITH THE TUBE SEATED IN GAUGE AND WITH THE PLATE 

TERMINAL CLEAN, SMOOTH , AND FREE OF BURRS , THE GAUGE RI NG 

WILL SLIP OVER PL ATE TERMINA L SHOWN IN SKETCH GI AN D 

NOS EXTEND ABOVE 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 
Electron Tube Division Harrison, N. J. 
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SKETCH G1 

GAUGE RING 

.2530" ±.0005" R 

.525" 
±.00I" 

.002" MAX. 
CLEARANCE 

.25" 

.430" 
3.001" 

.207" ± .001" 

.112" ±. 001" 

.240" 3.001" 

• 

• 

.3700 . 

.2730.+.0005" 

—.0000" 

.1720 . +.0005" 

—.0000" 

+.0005" 
0260" 

—.0000" 

92CM-10948 e 

• 

• 

RADIO CORPORATION OF AMERICA 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

• 

• 

NOTE I 

1.-- NOTE 2 

.075" DIA. 1, 82° CSK--.1 --,1 

.888"t.005" DIA— jr  1  -1, 
F 
1 r-N. 97 - 380 A 

.125" MAX.3L N   -I... (NOTE 3) 

4 _..-(NOTE 4) 

.412" 1 1 1 2:2.°25' 
i.005" • T --- --,035*.005" 

N*97 -223AX 
(NOTE 3) 

e .583" 4  (NOTE 6) i 
±.005" .585"±.005" 

* DIA. 4--  
4 

J88" 

.375e" icrkl___717_1] 

J60"*.0051 
DIA. 

—.103 t .005" DIA. 

(NOTE 5) 

.200'5..005" 
DIA. 

.---FILAMENT CONNECTOR 

92CM-M938 

NOTE I: MAKE NO CONNECTION. 

NOTE 2: IF A CLAMP IS USED, IT MUST BE ADJUSTABLE IN A 
PLANE NORMAL TO THE MAJOR TUBE AXIS TO COMPENSATE FOR 
VARIATIONS IN CONCENTRICITY BETWEEN THE PLATE TERMINAL 
AND THE REMAINING CONTACT TERMINALS. 

NOTE 3: MADE BY INSTRUMENTS SPECIALTIES COMPANY, LITTLE 

FALLS, NEW JERSEY. 

NOTE 4: SEAT TUBE SUCHTHATGRID-No.2 TERMINAL EDGE MAKES 

A POSITIVE STOP ON SHOULDER. 

NOTE 5: SPRING IS 0.600 INCH IN LENGTH AND 30 TURNS PER 

INcH OF 0.015- INCH-DIAMETER STEEL MUSIC WIRE. 

NOTE 6: FINGER STOCK TO SEAT ON 0.013- INCH LIP. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=12.6 
GRID-No.2 vOLTS=i50 

14 1 

71-

o o o 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLT S.12.6  - 
GRID-No.2 VOLTS=225 
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TYPICAL CONSTANT—CURRENT CHARACTERISTICS 

GRID-No.2 VOLTS.150 
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Power Pentode 
NOVAR TYPE 

For High-Fidelity Audio-Amplifier Applications 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC) 6  3 t 10% volts 
Current at 6.3 volts 0  8 amp 

Direct ! nterelectrode Capacitances 
(Approx.):b 
Grid No.1 to plate  0.15 ge 
Grid No.1 to cathode & grid No.3, 

grid No.2, and heater   11 µµf 
Plate to cathode & grid No.3, 

grid No.2, and heater 4  4 ggf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3.24" 
Maximum Seated Length   2.86" 
Length, BaseSeat toBulb Tcc ( Excluding tip) . . . 2.30" t 0.09" 
Diameter 1  062" to 1.188" 
Bulb 19 
Socket. . . . Cinch Mfg. :orp. No.149 19 00 24, or equivalent 
Base  Small-Button Novar 9-Pin (JEDEC No.E9-75) 

Basing Designation for BOTTOM VIEW  9NZ 

Pin 1- Grid No.2 
Pin 2- Grid No.1 
°in 3- Cathode, 

Grid No.3 
0in e - Heater 
Pin 5- Heater 

Pin 6- Grid No.1 
Pin 7- Grid No.2 
Pin 8- Internal Con-

nection--
Do Not Use 

Pin 9- Plate 

AF POWER AMPLIFIER -- Class AI 

Maximum Ratings, Destgn-#aximum Values: 

PLATE VOLTAGE  550 max. volts 
GRID-No.2 ( SCREEN-GRID) VOLTAGE  440 max. volts 
CATHODE CURRENT  90 max. ma 
GRID-No.2 INPUT  3.3b max. watts 
PLATE DISSIPATION  19 max. watts 
PEAK HEATER-CATHODE VOURGE: 
Heater negative with respect to cathode. . 200 max. volts 
Heater positive with respect to cathode. . 200c max. volts 

BULB TEMPERATURE ( At hottest point 
on bulb surface)   240 max. °C 

Typical Operation and Characteristics: 

Plate Voltage  300 volts 
Grid-No.2 Voltage  300 volts 

• RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Grid-No.1 ( Control-Grid) Voltage  -10 volts 
Peak AF Grid-No.1 Voltage   10 volts 
Zero-Signal Plate Current   60 ma 
Max.-Signal Plate Current   75 ma 
Zero-Signal Grid-No.2 Current   8 ma 
Max.-Signal Grid-No.2 Current   15 ma 
Plate Resistance ( ApProx  )   29000 ohms 
Transconductance  10200 pmhos 
Effective Load Resistance   3000 ohms 
Total Harmonic Distortion   13 % 
Max.-Signal Power Output  11 watts 

Maximum-Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.3 max. megohm 
For cathode-bias operation  1 max. megohm 

PUSH-PULL AF POWER AMPLIFIER -- Class AB' 

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE   550 max. volts 
GRID-No.2 ( SCREEN-GRID) VOLTAGE   440 max. volts 
CATHODE CURRENT   90 max. ma 
GRID-No.2 INPUT   3.3b max. watts 
PLATE DISSIPATION   19 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode • 200 max. volts 
Heater positivewith respect tocathode . 200c max. volts 

BULB TEMPERATURE ( At hottest point 
on bulb surface)  240 max. oc 

Typical Operation: 

Values are for 2 tubes 

Fixed Bias 
Cathode 
Bias 

• 

• 

• 

Plate Supply 
Voltage  300 350 400 450 450 450 volts e 

Grid-No.2 
Supply Voltage . 300 350 350 350 400 400 volts 

Grid-No.1 Voltage. -12.5 -15.5 -16 -16.5 -21 - volts 
Cathode Resistor 

(Common to 
both cathodes) . - - - - 170 ohms 

PeakAFGrid-No.1- • to-Grid-No.1 
Voltage  25 31 32 33 42 31 volts 

Zero-Signal 
Plate Current. . 74 72 64 60 40 86 ma 

Max.-Signal 
Plate Current. . 116 130 135 142 145 94 ma 

Zero-Signal Grid-

fie 
No.2 Current . . 10 9.5 8 7.2 5 10 ma 

Max.-Signal Grid-
No.2 Current . . 28 32 28 26 30 20 me 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. 
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Effective Load 
Resistance ( Plate 
to plate)  6600 6600 6600 6600 6600 10000 ohms 

Total Harmonic 
Disortion   5 2.5 2 2.5 5 2 

Max.-Signal 
Power Output . . . . 24 30 34 38 44 28 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation 0  3 max. megohm 
For cathode- bias operaticn  1 max. megohm 

PUSH-PULL AF POWER AMPLIFIER -- Class AB' 

Grld No.2 of each tube connected to tap 
on plate winding of output transformer 

Maximum Ratings, Design—Maximum Values: 

PLATE AND GRID-No.2 ( SCREEN-GRID) 
SUPPLY VOLTAGE  440 max. volts 

DC CATHODE CURRENT  90 max. ma 
GRID-No.2 INPUT 3  3b max. watts 
PLATE DISSIPATION   19 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 200 max. volts 
Heater positive with respect to cathode . 200c max. volts 

BULB TEMPERATURE ( At hottest point 
on bulb surface)  240 max. PC 

Typical Operation: 

Values are for 2 tubes 

Fixed Cathode 
Bias Bias 

Plate Supply Voltage  400 425 volts 
Grid-No.2 Supply Voltage  a d volts 
Grid-No.1 Voltage   -20.5 - volts 
Cathode Resistor 

(Common to both cathodes) . - 185 ohms 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage   41 42 volts 

Ze ,m-Signal Plate Current   60 88 ma 
Max.-Signal Plate Current   115 100 ma 
Zero-Sigial Grid-No.2 Current 8 12 ma 
Max.-Signal Grid-No.2 Current 18 16 ma 
Effective Load Resistance 

(Plate to plate)  6600 6600 ohms 
Total Harmonic Distortion   2.5 3.5 % 
Max.-Signal Power Output  23 21 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
Fo- fixed-bias operation 0  3 max. megohm 
For cathode-bias operation  1 max. megohm 

en, RADIO CORPORATION OF AMERICA 
gar Electron Tube Division Harrison, N. J. 
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a Without external shield. 
b Grid-No.2 input may reach 6 watts during peak levels of speech and 
music signals. 

The dc component must not exceed 100 volts. 

d Obta ined from taps on the primary winding of the output transformer. 
The taps are located on each side of the center- tap ( B.) so as to supply 
50 per cent of the plate signal voltage to the grid No.2 of each 
output tube. 

OPERATING CONSIDERATIONS 

The bulb becomes hot during operation. To insure adequate 

cooling, it is essential that free circulation of air be 

provided. 

1.I88" MAX, r_ 1.062" MIN." 
DIA. 

2.86" 

3.24" 
MAX. 

MAX. 
*" " 230 3.09 

BASE 
JEDEC NeE9-75 

92CS-110M 

* APPLIES IN ZONE STARTING 0.375" FROM BASE SEAT. 

** MEASURED FROM BASE SEAT TO BULB-TOP LINE AS DETERMINED 

BY A RING GAUGE OF 0.600" INSIDE DIAMETER. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7868 
OPERATION CHARACTERISTICS 

Push-Pull Class Mil 

e 

Ef.6.3 

PLATE 
GRID-

VOLTS GRID-No .I VOLTS.- I6 

VOLTS.400 AF GR D-No.1-70-GRID-No.1 
o.2 VOLTS.350 VOLTS ( RMS).22.4 

e' • 40 
)-

3 

I 30 

cL 

D - 20 
o 

cc 
L.) 
e 10 
o 
o. 

o 

o 
ete 

9 

Rt oN 

2000 4000 6000 8000 10000 

EFFECTIVE LOAD RESISTANCE ( PLATE TO PLATE)— OHMS 

92CS-II077 

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

DATA 4 

7-6 I 





7870 

Beam Power Tube 

• CERAMIC-METAL SEALS 52.5-WATTS CW INPUT 
"ONE-PIECE" ELECTRODE DESIGN 27-WATTS CW OUTPUT AT 400 Mc 
CONDUCTION COOLED I5-WATTS CW OUTPUT AT 1200 Mc 
COAXIAL-ELECTRODE STRUCTURE 3.2-WATTS CW OUTPUT AT 3000 Mc 

UN I POTENTIAL CATHODE 

The 7870 is the same as the 7801 excePt for the following items: 

lb Heater, for Unipotential Cathode: 
Voltage ( AC or DC) ,  6.3 ± 10% volts 
Current at 6.3 volts   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 short life. 

• 

• 

• 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nsn. Max. 

Heater Current  1 0.44 0.54 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.025 mmf 
Grid No.1 to cathode & heater .   2 8.5 10.3 puf 
Plate to cathode & heater . . .   2 - 0.004 pgf 
Grid No.1 to grid No  2   2 14 20.6 pf 
Grid No.2 to plate  2 2.1 2.5 pgf 
Grid No.2 to cathode & heater .   2 0.18 pgf 

Grid-No.1 Voltage   1,3 -1 -10 volts 
Grid-No.1 Cutoff Voltage 1  4 -25 volts 
Grid-No.2 Current   1,3 -3 2 ma 
Positive Grid-No.1 Voltage 1  5 0 14 volts 
Transconductance 1  6 7500 - mmhos 

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 750 volts, dc grid-No.2 voltage of 250 
volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 35 ma. 

Note et With dc plate voltage of 750 volts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage adj6sted to give a dc plate 
current of 1 ma. 

Note 5: With dc plate voltage of 300 volts, de grid-No.2 voltage of 
250 volts, and dc gred-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. 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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POWER TRIODE 
Useful wtth full Input up to 30 Me 
amlwithreduced input up to 100 MP 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage   10 5% illo Currert at 10 volts .   4.5 

Amplification Factor, for 
grid volts = -95 and 
plate ma.- 54   16.5 

Direct ! nterelectrode Capacitances: 
Grid to plate   
Grid to filament  
Plate to filament   

11,10Wchanical: 
Mounting Position  Vertical, base down, 

or Horizontal with pins 1 e, 2 in vertical plane 
  8-1/2" ± 1/4" 
(Including side cap)   2-1/8" ± 1/8" 
  8 oZ 

T-20 

Overall Length 
Maximum Radius 
Weight ( Approx 
Bulb 
Top Cap   Skirted Medium (JETEC No.C1-14) " 
Side Cap Medium (JETEC No.C1-5) " 
Base Medium-Metal-Shell Jumbo 4-Pin .. 

with Bayonet (JETEC No.A4-2B) 
Basing Designation for BOTTOM VIEW  2N.. 

. . ac or dc volts 
  amp 

6.4 
5 

3.3 

Me 
Pef 
Me 

Pin 1- No Connec-
tion 

Pin 2- Filament 
Pin 3- Same as Pin 1 

Pin 4- Filament 
Top Cap- Plate 
Side Cap- Grid 

AF POWER AMPLIFIER & MODULATOR - Class B 

CCS. MAC' 

Maxieum.Ratings, Absolute Values: 
DC PLATE VOLTAGE. . . . . . . 2500 max. 2750 max. volts 
MAX.-SIGNAL DC PLATE CURRENT' 250 max. 250 max. ma 
MAX.-SIGNAL PLATE INPUT'. . . 425 max. 510 max. watts 
PLATE DISSIPATION'  125 max. 175 max. watts 

Typical Operation: 
Values are for 2 tubes 

2000 2250 volts 
-120 -130 volts 
520 560 volts 
60 65 ma 

DC Plate Voltage  
DC Grid Voltage . .   
Peak AF Grid-to-Grid Voltage  
Zero-Signal DC Plate Current  

* Ave-aged over any audio— frequency cycle of sine—wave form. 

• See next page. ..Indicates a change. 

12-56 DATA 1 
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8000 

POWER TRIODE 

cce rus" 
Max.-Signal DC Plate Current   425 450 ma 
Effective Load Resistance 

(Plate to plate)  10800 12000 ohms 
Max.-Signal Driving Power 

(Approx.)   6.5 7.9 watts 
Max.-Signal Power Output 

(Approx.)   600 725 watt 

RF POWER AMPLIFIER - Class 8 Telephony 

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

ccs• Icite• 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  2000 max. 2500 max. volts 
DC PLATE CURRENT  185 max. 185 max. ma 
PLATE INPUT   190 max. 225 max. watts 
PLATE DISSIPATION   125 max. 175 max. watts 

Typical Operation: 

OC Plate Voltage  2000 2250 volts 
DC Grid Voltage   -130 -145 volts 
Peak RF Grid Voltage  140 150 volts 
DC Plate Current  95 100 ma 
DC Grid Current (Approx.) 0.5 0 fild 

Driving Power ( Approx.) . 4.8 5.4 watts 
Power Output (Approx  )   65 75 watts 

GRID-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

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

CCSe ICASee 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
PLATE INPUT   
PLATE DISSIPATION 

Typical Operation: 

DC Plate Voltage  2000 2250 volts 
DC Grid Voltage   -250 -265 volts 
Peak RF Grid Voltage  265 270 volts 
Peak AF Grid Voltage  120 115 volts 
DC Plate Current  95 100 ma 
DC Grid Current ( Approx.) 0 0 ma 
Driving Power ( Approx.)à. 4.3 2.5 watts 
Power Output ( Approx  )   65 75 watts 

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

....: See next page. ...Indicates a change. 

12-56 

2000 max. 2500 max. volts 
-500 max. -500 max. volts 
185 max. 185 max. ma 
190 max. 225 max. watts 
125 max. 175 max. watts 

TUBE DIVISION 
RADIO COEPORANON OF ANFINCA. NAINSON. NEW 111511. 

DATA 1 
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8000 

POWER TRIODE 

•  PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 
Carrier conditions ber tube for use with a max. soduLation Jacter of 1.0 

ccse IcAs•• 
Maximum Ratings, Absolute Values: 

DC 
e PLATE VOLTAGE  1600 max. 2000 max. volt pc GRID VOLTAGE   -500 max. -500 max. volt 

DC PLATE CURRENT  210 max. 250 max. ma 
DC GRID CURRENT   40 max. 45 max. ma 
PLATE INPUT   335 max. 500 max. watt 
PLATE DISSIPATION   85 max. 125 max. watt 

Typical Operation: 
DC Plate Voltage  1600 2000 volt 
DC Grid Voltage.  -300 -370 volt 
From grid resistor of 15000 10000 ohm 

Peak RF Grid Voltage. . 470 630 volts 
DC Plate Current  210 250 ma 
DC Grid Current ( Approx.)   20 37 ma 
Driving Power ( Approx.) .   8.5 20 watts 
Power Output ( Approx.). . . 250 380 watts 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy° 
and 

RF POWER AMPLIFIER - Class C FM Telephony 
ccs• IcAs" 

Maximum Ratings, Absolute Values: 
DC PLATE VOLTAGE  2000 max, 2500 max. volt 
DC GRID VOLTAGE   -500 max. -500 max. volt 
DC PLATE CURRENT  250 max. 300 max. ma 
DC GRID CURRENT   40 max. 45 max. ma 
PLATE INPUT   500 max. 750 max. watt 
PLATE DISSIPATION   125 max. 175 max. watt 

Typical Operation: 
DC Plate Voltage  2000 2500 volts 
DC Grid Voltage: 

From fixed suPhly of. —195 —240 volts 
From grid resistor of 8200 6200 ohms 
From cathode resistor of. 680 680 ohms 

Peak RF Grid Voltage. . 370 480 volts 
DC Plate Current  250 300 ma 
DC Grid Current ( Approx.) . 24 40 ma 
Driving Power ( Approx.) . . 8 18 watts 
Power Output ( Approx.). . . 375 575 watts 

ae Intermittent Commercial and Amateur Service. 

ED Ob..ained from fixed supply, by grid resistor, by cathode resistor, or 
by combination methods. 

See next page. +Indicates a change. 

12-56 DATA 2 
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8000 

POWER TRIODE 

NOTE: when the 8000 is used in the final amplifier or a preceding stage 
of a transmitter designed for break—in operation and oscillator key— 
ing, a small amount of fixed—bias must be used to maintain the plate 
current at a safe value, with a plate voltage of 2500 volts a fixed 
bias of at least — 140 volts should be used. 

OSCILLATOR - Class C 

Operation with Unfiltered Plate SuPply 

SuPPly la supeir 2# 
Maximum CCS. Ratings, Absolute Values: 

RMS PLATE VOLTAGE   2500 max. _ volts 
DC PLATE VOLTAGE  1800 max. volts 
DC GRID VOLTAGE   -200 max. -300 max. volts 
DC PLATE CURRENT  160 max. 225 max. ma 
DC GRID CURRENT   25 max. 35 max. ma 
PLATE INPUT   450 max. 500 max. watts 
PLATE DISSIPATION   125 max. 125 max. watts 

Typical Push-Pull Operation at 30 Mt: 

Values are for 2 tubes 

RMS Plate Voltage   2500 - volts 
DC Plate Voltage  1800 volts 
Grid Resistor*  3300 4700 ohms 
DC Plate Current  320 450 ma 
DC Grid Current   30 35 ma 
Power Output ( Approx  )   650 700 watts 
Output-Circuit Efficiency 

(Approx.)   85, watts 85, % 
Useful Power Output (Approx.) 550. 600. 

e Continuous Commercial Service. 

O 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 1158 of the carrier con— 
ditions. 

e Self—rectified ac supply. 

, Separate rectified ( no filter), single—phase, full—wave plate supply. 

§ The 8000 can be biased by any convenient method, but the use of a grid 
resistor Is preferred because the bias is automatically varied as the 
load on the circuit varies. In those applications where grid current 
and grid voltage may vary widely because of fluctuating loads, it is 
important to design equipment so that the maximum grid—current and 
grid—voltage ratings are never exceeded for any load. An approximate 
rule is to adjust the grid—current and grid—voltage values at full 
load to one—half of the corresponding maximum values. This operating 
condition permits grid—voltage values to rise from zero load to twice 

do , their full—load values, and usually provides adequate leeway. 
This value of useful power is measured at load of output circuit hav— 
ing the indicated efficiency. 

—.Indicates a change. 
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8000 

POWER TRIODE 

e CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN .. 

Note Min. Max. 

Filament Current  1 4.2 4.8 amp 
Direct Irterelectrode Capacitances: 
Grid to plate   2 5.6 7.2 µµf 
Grid to filament  2 4.1 5.9 Pia 
Plate TO filament   2 2.4 4.2 pmf 

Amplication Factor  1,3 14.8 18.2 
Grid Current  1,4 55 95 ma 
Plate Current ( 1)   1,4 300 500 ma 
Plate Current ( 2)   1,5 33 75 ma 
Power Output  1,6 425 — watts 

Note 1. With 10 volts ac on filament. 

! Note 2: Without external shield. 

Note 3: with grid volts = -95, and dc plate voltage adjusted to give dc 
plate current of 5a ma. 

Note a: With dc plate volts = 100, and dc grid volts . + 100. 

Note 5: With dc plate volts = 2000, and dc grid volts = -95. 

Note 6: In self-excited oscillator circuit, and with dc plate volts . 
2250, dc plate ma.. 275, dc grid ma. = 15 to 05. grid resistor 
ohms) = 8200, and frequency ( mc) . 15. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 30 60 100 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class 8 Telephony 100 88 80 % 
Class C Plate—Modulated 

Telephony 100 70 50 % 
k Class C Telegraphy 100 70 50 % 

1 
OPERATING CONSIDERATIONS 

The eote of the 8000 showsa barely perceptible red color 

when the tube is operated at maximum CCS ratings and a 

cherry- red color at maxiirum ICAS ratings. 

.-Indicates a change. 

12-56 TUBE DIVISION 
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8000 

POWER TRIODE 

TU8E DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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8003 

0 OSCILLATOR, POWER AMPLIFIER,MODULATOR 

Filament Thoriated Tungsten 
Voltage 10 a—c or d—c volts 
Current 3.25 

Amplitication Factor 12 
Direct Interelectrode Capacitances ( Approx.): 
Grid to Plate 11.7 Pe 
Grid to Filament 5.8 PO 
Plate to Filament 3.4 Ng 

Maximum Overall Length 8-1/2" 
Maximum Diameter 2-9/16" 
Bulb T-20 
Cap Medium Metal 
Base Jumbo 4—Large Pin 

amp. 

MAXIMUM CCS RATINGS with TYPICAL OPERATING CONDITIONS 

CCS = Continuous Commercial Service 

A—F POWER AMPLIFIER & MODULATOR— Class 8  

CCS 

D—C Plate Voltage 1350 max. volts 
Max.—Signal D—C Plate Current * 250 max. ma. 
Max.—Signal Plate input* 330 max. watts 
Plate Dissipation* 100 max. watts 
Typical Operation: 

Unless otherwise specified, values are for 2 tubes 

D—C Plate Voltage 1350 volts 
D—C Grid Voltage# —100 volts 
Peak A—F Grid—to—Grid Voltage 480 volts 
Zero—Sig. D—C Plate Current 40 ma. 
Max.—Sig. D—C Plate Current 490 ma. 
Load Resistance per tube) 1500 ohms 
Effective Load Resistance plate to plate) 6000 ohms 
Max.—Sig. Driving Power 10.5 approx. watts  
Max.—Sig. Power Output 460 approx. watts  
Averaged over any audio—frequency cycle of sine—wave form. 

R— F POWER AMPLIFIER— Class B Telephony 

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

CCS 

D—C Plate Voltage 1350, max. volts 
D—C Plate Current 150 max. ma. 
Plate Input 150 max. watts 
Plate Dissipation 100 max. watts 
Typical Operation: 

D—C Plate Voltage 1350 volts 
D—C Grid Voltage# —110 volts 
Peak R—F Grid Voltage 135 volts 
D—C Plate Current 110 ma. 
D—C Grid Current** 1.5approx. ma.  
Driving Power* * ° 8 approx. watts 
Power Output 50 approx. watts  

° At crest of audio—freguercy cycle with modulation factor of 1.0. 
* With a—c filament supply. 
.., See end of tabulatIon. 

July 1, 1941 RCA RADIOTRON DIVISION 
PC,1 MANUFACTURING COMPANY. INC 

TENTATIVE DATA 
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8003 

OSCILLATOR,POWER AMPLIFIER,MODULATOR 
(continued from preceding page) 

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

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

003 

1100 max. 
-400 max. 
200 max. 
50 max. 
220 max. 
67 max. 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
10,-C Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 

D-C Grid Voltage ° 

Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current** 
Driving Power** 
Power Output 

e Obtained from grid resistor of value shown 

volts 
volts 
ma. 
ma. 
watts 
watts 

1100 volts 
-260 volts 
6500 ohms 
430 volts 
200 ma. 
40approx. ma. 
15 approx. watts 

167 approx. watts 
or by combination methods. 

R-F POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

tube without ttoduiation 

CC; 

135-0 max. 
-400 max. 
250 max. 
50 max. 

330 max. 
100 max. 

key-down conditions per 

D-C Plate Voltage volts 
D-C Grid Voltage volts 
D-C Plate Current ma. 
D-C Grid Current ma. 
Plate Input watts 
Plate Dissipation watts 
Typical Operation: 
D-C Plate Voltage 1350 volts 

D-C Grid Voltage° 1 -175 volts 5000 ohms 
I. 625  ohms 

Peak R-F Grid Voltage 350 volts 
D-C Plate Current 245 ma. 
D-C Grid Current** 35approx. ma. 
Driving Power** 11 approx. watts 
Power Output 250approx. watts 

0 Obtained from fixed supply, by grid resistor ( 5000) or by cathode 
resistor ( 630). 

NOTE: When the 8003 is used in the final amplifier or a preceding stage 
of a transmitter designed for break- an operation and oscillator 

trigiPhteacreenta:funl of fixed OW Utr: doltloeme n= 
volts, a fixed bias at least -85 volts shou ld be used. g 

CC dfl: See end of tabulation. 

July 1. 1941 
RCA RADWDTRC)N DIVISION 
KAmANWACWRINGCOMMeNC 

-4Indicatea O cnange.. 
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8003 

e OSCILLATOR, POWER AMPLIFIER, MODULATOR 
(continued from preceding nage) 

OSCILLATOR- OPERATION WITH UNFILTERED PLATE SUPPLY 

Supply 1 Supply 2 

Plate Voltage 1500 max. 1200 max. volts 
D-C Grid Voltage -200 max. -250 max. volts 
D-C Plate Current 200 max. 225 max. ma. 
D-C Grid Current 30 max. 45 max. ma. 
Plate Input 330 max. 330 max. watts 
Plate Dissipation 100 max. 100 max. watts 
Typical Operation in push-pull circuit at 25 Mc: 

Unless otherwise specified, values are for 2 tubes 

Plate Voltage 1500 ( RMS) 1200 volts 
Grid Resistor 2000 3000 ohms 
D-C Plate Current 400 450 ma. 
D-C Grid Current 35 45 ma. 
Power Output 500 450 approx. watts 
Circuit Power Output 

(85% Circuit efficiency) 425 380 approx. watts 

1 Self-rectified a-c supply. ( Plate voltages are RMS values.) 

2 Separate rectified ( no filter) single-phase, full-wave plate supply. 

For applications where grid current and grid voltage may vary widely 
because of fluctuating loads. It is important to design equipment so 
tout the maximum grid-current and grid-voltage ratings are never ex-
ceeded for any load. An approximate rule is to adjust the grid-cur-
rent and grid-voltage values at full-load to one-half of the corre-
sponding maximum values. This operating condition permits grid-cur-
rent and grid voltage values to rise for zero- load to twice their 
full-load values, and usually provides adequate leeway. 

Data on operating frequencies for the 8003 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

CURVES for the 8003 are the same as those for Type 211. 

4- Indicates a change. 

July 1, 1941 
RCA RADMDTRON DIVISION 
ftCA MANUFACTURING CONPANY, INC. 
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8003 

OSCILLATOR, POWER AMPLIFIER, MODULATOR • 

,...2 /* MAX -w, 
CAP i I 

.550.7576 .01A. i 'z2 j 

{ 

720 BULB 

JUMBO 4 - 
LARGE PIN 

BASE 0839) 

_ 
1165 MAX. 

.082 

FOUR PINS 3/ 

r- I.867 MAX. 

.687 

El l/3 MAX. 

PLANE OF 
ELECTRODES 

BOTTOM VIEW OF BASE  

92C -6203 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

BP 

TUBE MOUNTING POSITION  

VERTICAL: Base down. 
HORIZONTAL: With plane 

oT electrodee sertt-
cal ( on edge). 

A AW=PLANE OF 
ELECTRODES 

F - Filament 
G - Gr id 
P - Plate 
NC- No Connection 
BP- Bayonet Pin 

July 1, 1941 
RCA RADIOTRON DIVISION 
RCA mANleACTUR.NG COMPANY INC 

TENTAT I VE DATA 2 



8005 
POWER TRIODE 

GENERAL DATA  

Electrical: 

Filament, Thoriated Tungsten: 
Voltage ( AC or DC)   10 ± 0.5 volts 
Current, with 10 volts on filament 3.25 amp 

Amplification Factor   20 
Direct Interelectrode Capacitances: 
Grid to Plate  5 pef 
Grid to Filament   6.4 mmf 
Plate to Filament  1 i.q.cf 

Mechanical: 

Mounting Position. Vertical, Base down; or Horizontal, 
with pins 2 and 3 in vertical plane 

Overall Length   6-7/16" ± 1/4" 
Seated Length  5-7/8" ± 1/4" 
Diameter 
Bulb   
Cap  
Base   Medium-Metal-Shell Small 4-Pin, Bayonet 

Basing Designation 

Pin 1- Filament 
Pin 2- No 

Connection 

2-7/16" 
ST-19 

Medium, with Insulating Collar 

for BOTTOM VIEW   3G 

Ad. PLANE O ELCCTRODES 

Pin 3- Grid 
Pin 4- Filament 
Cap - Plate 

AF POWER AMPLIFIER&MODULATOR - Class B  

Maximum Ratings, Absolute Values: 
ccs° IcAs°6 

DC PLATE VOLTAGE   1250 max. 1500 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*  200 max. 200 max. ma 
MAX.-SIGNAL PLATE INPUT* . .   225 max. 250 max. watts 
PLATE DISSIPATION*   75 max. 85 max. watts 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage   1250 . 1500 • • volts 
DC Grid Voltage#   -55 • . -67.5 • • volts 
Peak AF Grid-to-Grid Voltage • 290 • . 330 • • volts 
Zero-Signal DC Plate Current • 40 • . 40 • . ma 
Max.-Signal DC PlatF Current . 320 • . 330 . • ma 
Effective Load Resistance 

(plate-to-plate). . . 8000 • 9800 • • ohms 
Max.-Signal Driving 

Power ( Approx.). . . 4 . 5.5 . . watts 
Max.-Signal Power 

Output (Approx.). . . 250 . 330 . . watts 

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

..".#: See next page. 4- Indicates a change. 

JUNE 15, 1948 TUBE DEPARTMENT 
RADIO CORPORATION OF »AFRICA, HARRISON, NEW JERSEY 
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8005 
POWER TRIODE 

RF POWER AMPLIFIER- Class B Telephony  

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

Maximum Ratings, Absolute Values: 
ccs° IcAs" 

DC PLATE VOLTAGE   1250 max. 1500 max. volts 
DC PLATE CURRENT   100 max. 100 max. ma 
PLATE INPUT  110 max. 125 max. watts 
PLATE DISSIPATION  75 max. 85 max. watts 

Typical Operation: 

DC Plate Voltage   1250 
DC Grid Voltage . . -65 
Peak RF Grid Voltage   85 
DC Plate Current   65 
DC Grid Current ( Approx.).   ▪ 2 
.Driving Power (Approx.)' .   • 5.5 
Power Output ( Approx.) . .   ▪ 40 

• At crest of audio-frequency cycle with modulation factor of 1.0. 

1500 volts 
-80 volts 
90 volts 
83 ma 
1 ma 
5 watts 

45 watts 

PLATE-MODULATED RF POWER AMPLIFIER- Class C Telephony  

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

Maximum Ratings, Absolute Values: 
es* 'cats** 

DC PLATE VOLTAGE   1000 max. 1250 max. volts 
DC GRID VOLTAGE  -200 max. -200 max. volts 
ec PLATE CURRENT   160 max. 200 max. ma 
DC GRID CURRENT  45 max. 45 max. ma 
PLATE INPUT  160 max. 240 max. watts 
PLATE DISSIPATION  50 max. 75 max. watts 

Typical Operation: 

DC Plate Voltage   1000 • • 1250 • • volts 
DC Grid Voltages   f-195 • • -195 • • volts 

17000 • . 7000 • • ohms 
Peak RF Grid Voltage   350 . • 350 • • volts 
DC Plate Current   160 . . 190 . . ma 
DC Grid Current ( Approx.). . 28 . . 28 . . ma 
Driving Power ( Approx  )   9 • • 9 • • watts 
Power Output ( Approx.) . . . 115 • • 170 • • watts 

▪ See next page. 

JUNE 15, 1948 TUBE DEPARTMENT 
.A010 CORPOIATION OF AMERICA, HARRISON, NEW JERSEY 

DATA]. 



8005 
POWER TRIODE 

POWER AMPLIFIER&OSCILLATOR - Class C Telegraphy  

Key-dotan conditions per tube without mOdulatiOnDD 

Maximum Ratings, Absolute Values: 
ccs Kits" 

DC PLATE VOLTAGE   1250 max. 1500 max. volts 
DC GRID VOLTAGE  -200 max. -200 max. volts 
DC PLATE CURRENT   200 max. 200 max. ma 
DC GRID CURRENT  45 max. 45 max. ma 
PLATE INPUT  240 max. 300 max. watts 
PLATE DISSIPATION  75 max. 85 max. watts 

Typical Operation: 

DC Plate Voltage   1250 
{-115 

DC Grid Voltage"  3800 
520 

Peak RF Grid Voltage   240 
DC Plate Current   190 
DC Grid Current ( Approx.). 30 
Driving Power ( Approx  )   6.5 
Power Output ( Approx.) . . . 170 

• • 
• • 
. • 
• . 
. • 
• • 
• • 
. • 

1500 
-130 
4000 
560 
255 
200 
32 

7.5 
220 

• • 
• • 
• • 
. • 
• • 
• • 
• . 
. • 
• • 

SELF-RECTIFYING OSCILLATOR or AMPLIFIER - Class C  

Maximum Ratings, Absolute Yalues: 
ccs• 

volts 
volts 
ohms 
ohms 

volts 
ma 
ma 

watts 
watts 

AC PLATE VOLTAGE ( RMS)   1750 max. volts 
DC GRID VOLTAGE  -125 max. volts 
DC PLATE CURRENT   125 max. ma 
DC GRID CURRENT  25 max. ma 
PLATE INPUT  240 max. watts 
PLATE DISSIPATION  75 max. watts 

Typical Operation in Push-Pull Circuit at 50 Mc: 
Values are for 2 tubes 

AC Plate Voltage ( RMS)   1750 volts 
Grid Resistor*   2000 ohms 
DC Plate Current   250 ma 
DC Grid Current ( at full load)   35 ma 
Power Output ( Approx.) '  330 watts 
Useful Power Output ( Approx.)-

75% circuit efficiency   250 watts 

See next page. 

Indicates a change.. 
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Filament Current   
Amplification Factor . .   
Grid-Plate Capacitance .   
Grid-Filament Capacitance  
Plate-Filament Capacitance 
Grid Current 
Plate Current  
Useful Power Output 

8005 
POWER TRIODE 

AMPLIFIER or OSCILLATOR - Class C  

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

Maximum Ratings, Absolute Values: 
cc's* 

DC PLATE VOLTAGE   1125 max. volts 
DC GRID VOLTAGE  -125 max. volts 
DC PLATE CURRENT   180 max. ma 
DC GRID CURRENT  40 max. ma 
PLATE INPUT  240 max. watts 
PLATE DISSIPATION  75 max. watts 

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

DC Plate Voltage   1100 volts 
Grid Resistor*   2000 ohms 
DC Plate Current   360 ma 
DC Grid Current  40 ma 
Power Output (Approx.)   330 watts 
Circuit Power Output ( Approx.)-

85% circuit efficiency   280 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

Note Min. Max. 

1 3.1 3.4 amp 
. 1,2 18 22 

- 4.3 5.7 mgf 
- 5.3 7.5 µµf 

. -3 0.75 1.25 µµf 
1 -  98 ma 
1,4 30 70 ma 

  1,5 425 - watts 

Note 1: DC filament voltage . 10 volts. 

Note 2: :I!: p agIt=tg:fof50-1volts and plate voltage adjusted to 

Note 5: 1,1,1M odc plate voltage of 200 volts and dc grid voltage of 4.100 

Note 4: Wi l lib odc plate voltage of 1500 volts and dc grid voltage of —55 

Note 5: With dc plate voltage of 2250 volts, plate current of 275 ma., 
grid currentof 35 to 46 ma., grid resistor of 8000 ohms and fre— 
quency of 15 Mc. 

e Continuous Commercial Service. -* Indicates a change. 
ee Intermittent Commercial and Amateur Service. 

# For ac filament supply. 

• Obtained by grid resistor ofvalue showndrby partial self—bias methods. 

°D Modulation essentially negative may be used if the positive peak of 
the audio— frequency envelope does not exceed 1155 of the carrier con— 
ditions. 

à Obtained from fixed supply, by grid resistor (3800,4000) or by cath— 
ode resistor (520.560). • See next page. 

JUNE 15, 1948 
TUBE DEPARTMENT 

RADIO CORPORATION OF AANRICA, HARRISON, NEW JERSEY 
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8005 

POWER TRIODE 

• The 8005 can be biased by any convenient method, but the use of a grid 
resister is preferred because the bias is automatically varied as the 
load on the circuit varies. In those applications where grid current 
and grid voltage may vary nicely because of fluctuating loads, it is 
important to design equipment so that the maximum grid-current and 
grid,voltage ratings are never exceeded for any load. An approximate 
rule is to adjust the grid-current and grid-voltage values at full-
load to one-nalf of the corresponding maximum values. This operating 
contion permits grid-curr,nt and grid-voltage values to rise from 
zero load to twice their full- load values, and usually provides ade-
quate leeway. 

k0TEr when the 6005 is used ir the final amplifier or a preceding stage 
of . transmitter designed for break-in operation and oscillator key-
ing, a small amount of fixed-bias must be used to maintain the plate 
current at a safe value. With a plate voltage of 1500 volts, a fixed 
bia, of at least - 50 volts should be used. 

Data on operating frequencies for the 8005 are given 
on the sheet TRANS, TUBE RATINGS vs FREQUENCY. 

MEDIUM CAP-. 

STI9 BULB 

MEDIUM-
METAL-SHELL 
SMALL 4- PIN 
BAYONET BASE 

746" MAX.—r-

92CM -6283R2 

JUNE 15, 1948 TUBE DEPARTMENT 
RADIO CORIORATIC1N OF AMERICA, HARRISON, NEW JERSEY 
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8008 

e HALF-WAVE MERCURY-VAPOR RECTIFIER 
The 8008 is the same as 

items: 

the 872-A excePt for the following 

Mechanical: 

Maximum Overall Length   8-3/4" 
Seated Length  7-3/4" t 1/4" 
Weight ( Approx.)   6.8 oz 
Base  Large-Metal-Shell Super-Jumbo 4-ein 

with Bayonet (JETEC No.44-18) 
Basibg Designation for BOTTOM VIEW   2P 

Pin 1- No Connec-
tion 

Pin 2- Filament, 
Cathode 
Shield 

MEDIUM CAP--
JETEC N2 CI-5 

TI8 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

LARGE- METAL-SHELL 
SUPER- JUMBO 

4- PIN 
BAYONET BASE 
JETEC NQ A4-I8 

—2 546'MAX. 

Pin 3- Filament 
Pin 4- No Connec-

tion 
Cap- Anode 

MAX. 

92CM-6299R3 

Indicates a change. 
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8012 -A 

U-H-F TRANSMITTING TRIODE 
The 8012-A supersedes the Type 8012. 

GENERAL DATA 
Electrical: 

Filament, Thoriated Tungsten:** 
Voltage  6.3   ac or dc volts 
Current 1  92   amp. 

Amplification Factor . . . 18 
Direct Interelectrode Capacitances: 

Grid to Plate  2.5   le 
Grid to Filament . . . . 2.7   Mg 
Plate to Filament . . . 0.4  Illif 

Mechanical: 

Mounting Position Vertical Only 
Cool in? - Forced-ion Cooling is required when pl ate dissipation exceeds 

75%. o the rated value. 

Maximum Overall Length (Excluding Flexible Leads). . 3-15/16" 
Greatest Radius  1-1/8" ± 1/16" 
Bulb   T-8 
Terminal Connections . See Outline Drawing 
F - Filament s a G - Grid 
54- Filament A P - Plate 

Mid-Tap 

G TERMINALS NEARER FILAMENT LEADS 
P TERMINALS NEARER BULB TIP 

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

Carrier conditions per tube far use with a sax. wOdulation factor of 1.0 

Maximum Ratings, Abso/ute Values: 

D-C PLATE VOLTAGE  
D-C GRID VOLTAGE   
D-C PLATE CURRENT  
PLATE INPUT  
PLATE DISSIPATION  

Typical Operation: 

D-C Plate Voltage  

D-C Grid Voltage °   

Peak R-F Grid Voltage  
Peak A-F Grid Voltage  
D-C Plate Current  
D-C Grid Current *   
Driving Power * A   
Power Output   

CI, 4 : See next page. e,*, .4 : See end of tabulation. 

Nov. 15, 1945 
RCA VICTOR DIVISION 

CCS . 

1000 max. • • volts 
-200 max. . • volts 

65 max. • • . ma. 
50 max. • • watts 
40 max. • . watts 

1000 . . volts 
f-135 . . volts 
1. 2500 . . ohms 
155 . . volts 
65 . . volts 
50   ma. 
4 approx.   ma. 

3.5 approx. watts 
20 approx. watts 

OIA010 COI/ORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA]. 



ebev 8012-A 

U-H-F TRANSMITTING TRIODE 

lcontinued from preceding pagel 

CI Obtained from fixed supply or by cathode resistor of value shown. 

sà At crest of audio-frequency cycle with modulation factor of 1.0. 

PLATE-MODULATED R-F POWER AMPLIFIER -Class C Telephony 
Carrier conditions per tube for use 'Leith a sax. *Mutation factor of 1.0 

Maximum Ratings, Absolute Values: ccs 
D-C PLATE VOLTAGE  800 max. . volts 
D-C GRID VOLTAGE   -200 max. . volts 
D-C PLATE CURRENT  65 max ma  
D-C GRID CURRENT   20 max  ma. 
PLATE INPUT  33 max. . watts 
PLATE DISSIPATION  27 max. . watts 

Typical Operation: 

D-C Plate Voltage  800 • . volts 
.volts  D-C Grid Voltages   f -105 

• 110000 . . ohms 
Peak R-F Grid Voltage  145 . volts 
D-C Plate Current  40 ma  
D-C Grid Current *  10.5 approx. . ma. 
Driving Power*   1.4 approx. watts 
Power Output   22 approx. watts 

t Obtained preferably from grid resistor of value shown, or combination 
" of grid resistor with either fixed supply or suitably by-passed cath-

ode resistor. 

R-F POWER AMPLIFIER h OSCILLATOR- Class C Telegraphy 
Key-down conditions per tube .without soduLation 

Maximum Ratings, Absolute Values: ccs• 
D-C PLATE VOLTAGE  1000 max. volts 
D-C GRID VOLTAGE   -200 max. volts 
D-C PLATE CURRENT  80 max ma  
D-C GRID CURRENT   20 max ma  
PLATE INPUT  50 max. watts 
PLATE DISSIPATION  40 max. watts 

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 

#, °, *: See next page. 

a CCS.Continuous Cogronercial Service. 

Nov. 15, 1945 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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8012-A 

U-H-F TRANSMITTING TRIODE 

¡Qk 

(continued from preceding page/ 

O Obtained from fixed supply, or grid resistor 164001, or by cathode 
resistor ( 14001. Men the 8012-A is used in the final amplifteror a 
preceding stage of a transmitter designed for break- In operation and 
oscillator keying, a small amount of fixed bias must beused to main-
tain the plate current at a safe value. With plate voltage of 1000 
volts a fixed bias of at least -40 volts should be used. 

** The filament is center-tapped and the center lead is brought out of 
the tube, With thls design, It ispossible to minimize the effect of 
filament lead inductance by connecting all three filament leads in 
parallel through r-f by-pass capacitors. The center- lead of this 
para/lei connection should not be returned directly to the center-tap 
of the filament-transformer winding or to ground, although it may be 
by-passed to either of these oolnts if desired. 

* Subject to wide variations as explained on sheet TUBE RATINGS in Gen-
eral Section. 

Modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115S of the carrier con-
ditions. 

The 8012-A may beoperated with maximum ratings at frequencies 
up to 500 megacycles but as the frequency is raised, the ef-
ficiency and power output fall off. At600megacycles an ef-
ficiency of about 35% can be expected. Since the efficiency 
at 600 megacycles is relatively low, the plate of the 8012-A 
has been designed to have an unusually high dissipation rat-
;n . 

Data on operating frequencies for the 8012-A are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

3/ ' MAX. 8 

78 BULB 

G G 

11/8'131," 

2 25132" 

.086 "DIA. 

MAX. 

71; 

3 2118' 

±3/1; 

1 

.050"±.002" 
DIA. 

II, 3, 
• 32 - • 32 

II 
TINNED 

FILAMENT 
LEADS 

P = PLATE 
G = GRID 

3 15,i 

MAX. 

92CM - 8343R3 

Nov. 15, 1945 RCA VICTOR DIVISION 
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8012-A 

U-H-F TRANSMITTING TRIODE 

TYPICAL CHARACTERISTICS 

80 O 

CO 

200 

160 

40 

o 

1 1 1 1 
TYPE 8012-A 

— E .f . 6.3 VOLTS 

Ó 

C 
0 

+40 

I 

100 200 300 400 
PLATE VOLTS 

92CM-634711 

Nov. 15, 1945 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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8012-A 

AVERAGE PLATE CHARACTERISTICS 

.1> 

DEC. I, 1943 

PLATE MILLIAMPERES 

RCA VICTOR DIVISION 
RADIO CORPORATION Of AMERICA HARRISON, NEW JERSEY 
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80 13-A 

HALF-WAVE VACUUM RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Mtn. Av. Max. 

Voltage 2  37 2.50 2.63 ac volts 
Current at 2.50 volts . . . 4.7 5.0 5.3 amo 

Mechanical: 

Mounting Position . . Any, preferably vertical with base down 
Maximum Overall Length  6-1/16" 
Seated Length   5-9/32" t 5/32" 
Maximum Diameter  2-1/16" 
Weight ( Approx  1 2  9 oz 
Bulb  ST-16 
Cap . . . . Skirted Medium with Rolled Edge (JETEC No. C1-19) 
Base  Medium-Shell Small 4-Pin (JETEC No. A4-9) 

Basing Designation for BOTTOM VIEW  4P 

Pin 1 - Filament 

Pin 2 - No Connec-
tion 

Pin 3 - No Connec-
tion 

HALF—WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

PEAK PLATE VOLTAGE: 
Forward   
Inverse   40000à max. volts 

PLATE CURRENT: 
Peak  150 max. ma 
Average   20 max. ma 
Fault   500 max. ma 

PLATE DISSIPATION   12 max. watts 

Pin 4 - Filament 

Cap - Plate 

40000à max. volts 

OPERATING CONSIDERATIONS 

Filament and plate voltage may be applied simultaneously 

to the 8013-A. 

The bulb of the 8013-A should be cleaned regularly. Accu-

mulation of dust or other foreign matter on the bulb will 

cause leakage and, as a result, probably tube failure. 

I- rays are produced during normal operation of the 8013-A. 

These rays can constitute a health hazard unless the tube 

is adequately shielded for X-ray radiation. Although rela-

tively simple shielding should prove adequate, make sure 

it provides the required protection to the operator. 

•Tbis value may be increased to 55000 volts when the 8013—A is immersed 
in oil. 

-'—Indicates a change. 
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8013-A 

HALF-WAVE VACUUM RECTIFIER 

AVERAGE PLATE CHARACTERISTIC 
NI.. 
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200 400 

SKIRTED MEDIUM CAP 

600 800 1000 1200 
DC PLATE VOLTS 

92CM -6344T 

.- 2 146'MAX. 

WITH ROLLED EDGE--_. 
JETEC N2 C1-19 

ST 16 BULB 

5 9/3; 

± 5/3; 

6 1/6" 

MAX, 

MEDIUM- SHELL 
SMALL 4-PIN BASE 
JETEC Ns A4 - 9 

92CM -6423R3 

SEPT. 1, 1955 
TUBE DIVISION 

RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 
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8014—A 
TRANSMITTING TIII()I)E 

FORCED-AIR COOLED 
Intended especially for pulsed operation 

GENERAL DATA 
Electrical: 

Filament, Thoriated Tungsten: 
Voltage  15.0   ac volts 
Current  14.5   amp 
Starting Current: The filament current must never exceed, 

even momentarily, a value of 30 amperes 
Peak Filament Emission . . 50 ( approx.)   amp 
Amplification Factor . . . 30 
Direct lnterelectrode Capacitances 

Grid to Plate  4.4   mgf 
Grid to Filament . 4.6   mp.f 
Plate to Filament. 3.2   mgf 

Mechanical: 

Terminal Connections: 

F - Fil anent 

G - Grid Cap Terminal 

(Approx.); 

P- Plate Terminal 
(Air-Cooled Radiator) 

Mounting Position. . . Vertical only, Fi 
Overall Length   
Diameter   
Radiator   
Cool ing: air should be delivered in sufficient 

tc limit the temperature of the radiator to 
lo addition, a small amount of cooling air is 
air- flow must start before the application of 

Maximum Ratings, Absolute Values: 

CC PLATE VOLTAGE*  
CC GRID VOLTAGE  
PLATE DISSIPATION  
RADIATOR TEMPERATURE'   

lament or Grid End Uo 
8-17/32" t 3/16" 

1-7/8" t 1/32' 
Integral Part of Tube 
quantity to the radiator 
the rated maximum value. 
required on the filament 
any voltages. 

13500 max. volts 
-3000 max. volts 

400 max. watts 
180 max. OC 

The maximum value of filter capacitor permitted directly at the tube 
grid its rf circuit is 1.0 puf. A series resistance of at least 15000 
nhms must be used between this capacitor and the high-voltage supply. 

• measured outside of air tlast on outer fin of radiator near plate. 

DE. 20, 1946 TUBE DEPARTMENT 
RADIO CORE DRATION Of AMERICA, HARRISON. Pew JERSEY 
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8014-A 

TRANSMITTING TRIODE 

G 

(SEE NOTE) - 

I 7/32"MAX. 

DIA 

1.875"±.031" 

SIDE-VIEW DETAIL  

t3/32" min / 

2 1/87 

± 

1.300" 

.030" 

NOTE: TEE GRID TERMINAL WILL 

FALL wiTHINA 0.438 . t0.001 . DIA-

METER HOLE CENTRALLY LOCATED IN 

THE CLOSED END OF A CYLINDRICAL 

GAUGE, WHOSE AXIS COINCIDES WITH 

THE CENTER OF THE HOLE WITHIN 

0.003.. THE GAUGE SLIPS OVER 

THE RADIATOR AND HAS AN INTERNAL 

SHOULDER THAT RESTS SQUARELY 

AGAINST THE FLAT END OF THE 

RADIATOR, AS WELL AS SIDE SLITS 

EXTENDING APPROXIMATELY 1/2 . ABOVE THE INTERNAL SHOULDER TO IN-

SURE SPRING FIT AREA THE RADIATOR. THE INNER SURFACE OF THE 

CLOSED END OF THE GAUGE IS 1.812 . A 0.010 . - 0.000" FROM THE 

SHOULDER SURFACE WHICH RESTS AGAINST THE FLAT ENO OF THE RADIATOR. 

THE CLOSED END OF THE GAUGE IS 0.438 . ± 0.010 . THICK. 

" 
8 i7 /32 

I 1/16" MAX. 

DIA. 

2  

DIA.  

92CM-636301 

DEC. 20, 1946 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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8020 o 
HALF-WAVE HIGH-VACUUM RECTIFIER 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  5 
Current  5.5-6.5 

Direct Interelectrode Capacitance: 
Anode to Filament. . . 1.4 

Tube Voltage Drop 
at 100 ma. 200 

Mechanical: 

volts 
amp 

volts 

Mounting Position  Vertical, Base Down 
Overall Length   7-1/2" ± 1/2" 
Maximum Diameter   2-5/16" 
Bulb     T-18 
Cap  Medium 
Base   Medium 4—Pin, Bayonet 

RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK INVERSE ANODE VOLTAGE   40000 max. volts 
PEAK ANODE CURRENT   750 max. ma. 
AVERAGE ANODE CURRENT  100 max. ma. 

SUSGE—LIMITING DIODE SERVICE  

Maximum Ratings, Absolute Values: 

FILAMENT VOLTAGE   5.8 max. volts 
PEAK FORWARD ANODE VOLTAGE   12500 max. volts 
AVEEAGE ANODE DISSIPATION  75 max. watts 

Typical Operation: 

Filament Voltage   5.5 . . volts 
Peak Forward Anode Voltage   10000 . . volts 
'Minimum Peak Anode Current   2 . . amp 

MAY 1, 1946 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMER ICA, HARRISON, NEW JERSEY 
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HALF-WAVE HIGH-VACUUM RECTIFIER 
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8025-A 

U-H-F TRANSMITTING TRIODE 
The 8o25- A supersedes the Type 8025. 

GENERAL DATA  
Electrical: 

Filament, Thoriated Tungsten:** 
Voltage  6.3  ac or dc volts 
Current 1  92 

Amplification Factor . .   18 
Direct Interelectrode Capacitances: 

Grid to Plate  3.0 
Grid to Filament . . .   2.7 
Plate to Filament . .   0.4 

arnp. 

Pe 

441f 

PPf 

Mechanical: 

Mounting Position  Vertical Only: Base up or down 
Cool ing-neao rernents are indicated underWAXImpm RATINGS fpr each class 

of service. Natural Cooling means that adequate free circulation of air 
around the tube Is necessary. When Ported-Air Cooling Is required, an 
air flow from a fan should be directed on the bulb. 

Maximum Overall Length   4-15/16" 
Maximum Seated Length  4-5/16" 
Greatest Radius  1-1/64"t 1/16" 
Bulb / T-8 
Caps ( Four)  Saddle Skirted Miniature, with Nub 
Base   Small 4-Pin, Micanol 

Basing Designation for BOTTOM VIEW   3M 
Pin 1- Filament G P MA 4- Filament 
Pin 2- No Con. 3 G - Grid 
Pin 3 - Filament P - Plate 

Mid-Tap 

G P 
G CAPS NEARER BASE 
P cAP,1 NEARER BULB TIP 

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

Carrier conditions Per tube for use with a lax. nodulation factor of 1.0 

Maximum Ratings, Absolute Values: 
Forced-Air Natural 
Cooling Cooling 

CC.5A LCAS• 

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. 30 max. watts 

Typical Operation: 

D-C Plate Voltage  1000 . . . . volts 
D-C Grid Voltage°   1-135 . . . . volts 

12500 . . . . ohms 
see next page. A.''. See end of tabulation. 

Nov. 15, 1945 RCA. VICTOR DIVISION 
RAEHO CORPORATION OF MIERICA, HARRISON, NEW JERSEY 
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8025 -A 

U-H-F. TRANSMITTING TRIODE 

(continued from preceding page) 

Peak R-F Grid Voltage   155 . . . . volts 
Peak A-F Grid 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 fixed supply or by cathode resistor of value shown. 

At crest of audio-freguancy cycle with modulation factor of 1.0. 

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

Carrier conditions per tube for use with a sax. noduletion factor 0/2.0 

Maximum Ratings. Absolute Values: 
Forced-Air Natural 
Cooling Cooling 
CCS A ICAS 4 

D-C PLATE VOLTAGE   800 max. 800 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 t  f -105 . . . ..  volts 

110000 . . . ohms 
Peak R-F Grid Voltage   145 . . . . volts 
D-C Plate Current   40 
D-C Grid Current *   10.5 approx. ma. 
Driving Power*   1.4 approx. watts 
Power Output  22 approx. watts 

/ Obtained preferably from grid resistorevatu, shown, or combination 
of grid resistor with either fixed supply or suitably by-passed 
cathode resistor. 

R-F POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

Icy-doom conditions per tuba without Rodutation 

Maximum Ratings, Absolute Values: 
Forced - Alt* Natural 
Cooling Cooling 
ecs. ICASe 

D-C PLATE VOLTAGE   1000 max. 1000 max. volts 
DLC 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 

4, 6 , *; See end of tabulation. 
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8025-A 

U-H-F TRANSMITTING TRIODE 

(continued from preceding easel 

Typical Operation: 

D-C Plate Voltage  1000 . . . . volts 
-90 . . . . volts 

D-C Grid Voltage °   Ç6400 . . . . ohms 
1400 . . . . ohms 

Peak R-F Grid Voltage   130 . . . . volts 
D-C Plate Current  50 
D-C Grid Current*   14 approx. . ma. 
Driving Power *   1.6 approx. . watts 
Power Output   35 approx. . watts 

**The filament iscenter-tapped and the center lead is brought out to the 
No.3 pin. With this design, iv 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 retu-ned directly to the center-tap of the 
filament-transformer winding orto ground, although it may be by-passed 
to either of these points if desired. 

4 CCS =Continuous Commercial Service; ICAS=Intervnittent Commercial and 
Amateur Service. 

* Subect to wide variations as explained on sheet TUBE RATINGS in General 
Section. 

° Obtained from fixed supply, or grid resistor 164001, or by cathode re-
. sistor ( 1400/. When the 8025-N is used in the final amplifier or a 

preceding stage of a transmitter designed for break- 1n operation and 
oscillator keying, a small amount of fixed bias must be used to main-
tain the plate current at a safe'value. With plate voltage of 1000 volts 
a fixed bias of at least - 40 volts should be used. 

N Modulation essentially negative may be used if the positive peak of the 
audio- frequency envelope does not exceed 115% of the carrier 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 theefficiency at 
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. TUBE RATINGS vs FREQUENCY. 

Curves for the 8025-A are the same as those 
for the 8012-A. 
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.252/ 8025-A 

U-H-F TRANSMITTING TRIODE 

92CM - 6394 R I 

4 51; 

MAX. 

.250" 
±.010" 
DIA. 

SMALL 
4 - PIN 
BASE 

BOTTOM VIEW  

(t... OF EACH CAP SHALL NOT DEVI ATE MORE THAN .3° 

FROM PLANE NORMAL TO THE PLANE OF PINS NO. I & 

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. 
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