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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, wrile to
Commercial Engineering, Tube Division,
Radio Corporation of America, Harrison, N. J.
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RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE

The Maximum things shown are for Continuous Typical Filas Max. Plate
Commercial Service, unless otherwise shown. Operation menat Ratings
a Intermittent Commercial and Amateur Service Power Qutput -|BycpAe or c?gl- Name Dissi-
ratings are also shown in data. Approx. Heater 9 Volts|pation
b Typical power output 1s for two tubes, except Watts Volts Watts
for twin-unit types. Class A Amplifiers, AF (cont'd)
€ Cermolox typeisa beampower tube with precision- 3.8 801A 7.5 N T 600 20
aligned grids, unitized electrode-and-terminal 3.9 2624 6.3 N BPT 300 10
in coaxl{il configuration, and ceramic-metal 6. 58 802 6.3 N P 500 -
construction.
30 8u5 10 N T 1250 100
Cooling Name — b
C - Conduction BPT - Beam Power Tube Class ABy Amplifiers, AF
CT - Beam Power Tube— 152 807 6.3 N BPT 400 25¢
Cermolox Type 152 1625 12.6 N BPT 400  25°
FA - Forced-Air P - Pentode 17.5 1619 2.5 N BPT 400 15
PP - Twin Pentode 20,52 7554t 12-15 N BPT 300 10
T - Triode 20.52 7558t 6.3 N BPT 300 10
N - Natural TBPT - Twin Beam Power Tube 22a 6146 6.3 N BPT 400 20e
TP - Triode Pentode 992 6;-;:;‘/ 6.3 N BT 400 20¢
TR - Tetrode a e
L Liquid TT - Twin Triode 22 6159 26.5 N BPT 400 20
(See Data) TIR - Twin Tetrode 202 SBW s N BT a0 2°
292 6883 12.6 N BPT 400 20€
202 7212 6.3 N BPT 400 20€
Typical Fila- Max. Plate 228 7357 26,5 N BPT 400  20€
Operation | .\ | ment |oooie Ratings 992 8032, 13.5 N BPT 400  20©
Power Output| Type 02 ing |Name Dissi- 26. 58 1618t 6.3 N BT 375 21
Approx. H\Iec?lfsr Volts|pation 02 2E26 63 N BT 600 10
Watls | Matls 402 6893 12.6 N BPT 600 10
Class A Amplifiers, AF 6.3/
- 6Fst 6.3 N T 150 2 4 8298 9 N TRT 750 30
- 958At 1.25 N T 135 0.6 562 807 6.3 N BPT 600 25
- 5718t . N T 165 3.3 563 1625 12,6 N BT 600 25
- 7060tt 12-15 N TP 300 3 80 6816 6.3 FA Cr 1000 115
0.135 955 6.3 N T 250 1.6 80 6884 26,5 FA CT 1000 115
0.333 3ast  1.4/28 N TT 135 0.5 80 7457 6.3 FA CT 1000 115
0.6 5556 4.5 N T 350 7.5
1.4 5618 3/6 N P 300 5 d Quick filament-heating type.
2.7 5686t 6.3 N BT 275 8.25 € Triode connection, gridNo.2 connected to plate.
3 1619 2.5 N BT 400 15 t Data for this type located in Receiving-Iype

Industrial Tubes Section.

@ RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.



RCA TRANSMITTING TUBE GUIDE

RCA TRANSMITTING TUBE GUIDE

Typical . Max. Plate Typical ila- Max. Plate
Operation fnle]nat- Ratings =~ a Operation RCA l;'lelnat Cool Ratings
Power Qutput TRprAe or c?:l- Name Dissi-| (R Power Output! Type or igg Name Dissi-
Approx. teater| '"9 Volts| pation| [r4lTs Approx. ':,ea]tte" Volts pation
watts Volts watts ; - Watts olts Watts
Class ABy Amplifiers, AFY (cont'd) = g Class ABy Amplifiers, AFD
-
80 7882 6.3 c CT 1000 - E - 36a 1619 2.5 N BPT 400 15
80 7843 2.5 C Cf 1000 - Y 402 6524 6.3 N TEBPT 500 20
80 7888 6.3 C O 600 . - 40 685  12.6 N TEPT 500 20
822 6186 6.3 N BT 600 20 | (K=l 422 2628 6.3° N BT 400 10
a 6116w/ o = 422 2626 6.3 N PEFPT 600 10
82 7212 6.3 N BPT 600 20 m €
v a 6.3
g2a 6159 265 N BT 600 20 | [ONPS 42 a5 ¥ N TRT w0 2
o2 6159w/ %.5 N BPT 600 20 = g 422 6893 12.6 N BT 600 10
7357 ) O o 72 1626 2.5 N BT 600 25
822 6883 12.6 N BPT 600 20 m - a ’
ooa 722 55 N B 80 807 6.3 N BT 600 25
. 8o@ 1625 126 N BT 600 25
822 7357 2.5 N BPT 600 20 a
goa 8032 13.5 N BPT 600 20 90 618 6.3 N BT 600 20
s 845 0 N T 125 100 902 5;22‘2‘/ 6.3 N BT 600 20
190 7271 13.5 FA BPT 1100 60 a "
3002 828 10 N BT 1750 70 90a 6:;:: / 2.5 N BT 600 X
6155/ 90 2%.5 N BT 600 20
345 %1282 5 FA BPT 3000 125 1351
3802 813 10 N BT 2250 100 902 6883 126 N BT 600 20
4102 709% 6.3 FA BPT 1500 100 o 721’;’ 6.3 N BT 600 20
7038/ 90 7357 2.5 N EPT 600 20
580 BX150A 6 FA BPT 2000 250 902 8032 13.5 N EPT 600 20
7035/ 140 6816 6.3 FA CT 1000 115
580 axi500 26-5 FA  BPT 2000 250
. 7203/ 140 6884 26,5 FA CT 1000 115
59 BCX2508 6 FA BPT 2000 250 140 7457 6.3 FA CT 1000 115
7204/ ~ 140 7842 6.3 C CT 1000 -
0 .
59 ucxzso;' 26.5 FA BPT 2000 250 140 783 %5 C T 1000 .
: 6156 140 784 ) -
635 2504 FA BPT 4000 250 6.3 C CTr 1000
1600 7650 6.3 FA CT 3000 600 550 ,,_ﬁgf/ 5 FA BPT 3000 125
630 ey 6 FA BT 2000 250
d Quick filament-heating type.
RCA TRANSMITTING RADIO CORPORATION OF AMERICA

TUBE GUIDE 1
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RCA TRANSMITTING TUBE GUIDE

RCA TRANSMITTING TUBE GUIDE

Typical . Max. Plate
Onga‘t:ion A fnle]nat- cool Ratings
Power OQutput 1Ry(‘;,e or ?29 Name Dissi-
Approx. Heater Volts|pation
Watts Volts Watts
Class ABy Amplifiers, AFb (cont'd)
7035
630 waoes/ 265 FA BT 2000 250
6156
120 L8336/ 5 FA BT 4000 250
Class B Amplifiers, AFD
45 801A 7.5 N T 600 20
1052 809 6.3 N T 750 25
175 8308 10 N T 1000 60
2352 811A 6.3 N T 1250 45
2352 812A 6.3 FA T 1250 45
2502 8005 10 N T 1250 75
260 838 10 N T 1250 100
370 805 10 N T 1500 125
5908 810 10 N T 2500 125
6002 8000 10 N T 2500 125
1640 5786 11 FA T 4000 600
16502 833A 10 N T 3000 300
24002 833A 10 FA T 4000 400
5762
8800 702,‘/ 12.6 FA T 6200 3000
8800 5762A 12.6 FA T 6200 4000
10000 891R 22 FA T 10000 3500
10500 892R 22 FA T 12500 4000
15000 889A 11 L T 8500 5000
15000 889RA 11 FA T 8500 5000
22000 891 22 L T 15000 5000
22000 892 22 L T 15000 7500
22500 207 22 L T 15000 7500
46000 880 12.6 L T 10500 15000
50000 9C25 6 FA T 11500 17500

Typical Fila- Max. Plate
Operation t Ratings
RCA | ™"t 1cool- —
Power Output| Type [, O7 | ing |Name Dissi-
Approx. Hﬁ:alttesr Volts|pation
Watts watts
Class B Amplifiers, AFb (cont'd)
55000 5771 7.5 L T 12500 22500
61000 9c21 19.5 L T 15000 40000
61000 9C22 19.5 FA T 15000 20000
100000 5671 11 FA T 15000 25000
117000 5770 11 L T 15000 50000
Class B Amplifiers, RF Telephony
2 5556 45 N T 350 10
3.52 802 6.3 N P 500 10
7.5 801A 7.5 N T 600 20
o.s0f  e1s 5Y N T 200 2
12.52 807 6.3 N BT 600 25
12,52 809 6.3 N T 750 25
12.52 1625 12.6 N BPT 600 25
162 804 7.5 N P 1250 40
20 834 7.5 N T 1250 50
258 81y 10 N BPT 1250 50
26 8308 10 N T 1000 60
362 828 10 N BPT 1250 70
40 860 10 N TR 3000 100
402 8005 10 N T 1250 75
42.5 838 10 N T 1250 100
502 813 10 N BPT 2000 100
53 803 10 N P 2000 125
57.5 805 10 N T 1500 125
8 WS35/ 5 FA BPT 3000 125
60 810 10 N T 2000 125
652 8000 10 N T 2000 125
126  ,51%/ 5 pa BT 4000 250

f Both sections.

RADIO CORPORATION OF AMERICA

Electron Tube Division

Harrison, N. J.




RCA TRANSMITTING TUBE GUIDE

RCA TRANSMITTING TUBE GUIDE

Typical Y an Max. Plate
Operation ﬁkki Ratings
Power Output {vgt or C?g;- Name Dissi-

Approx. Heater Volts|pation
Watts Volts Watts
Class B Amplifiers, RF Telephony (cont'd)
1502 833A 10 N T 3000 300
2252 833A 10 FA T 4000 400
400 827R 7.5 FA BPT 3500 800
1800 892R 22 FA T 12500 4000
2000 889A 11 L T 8500 5000
2000 889RA 11 FA T 8500 5000
4000 207 22 L T 15000 10000
4000 892 22 L T 15000 10000
9000 880 12.6 L T 10500 20000
10000 9C25 6 FA T 11500 17500
12000 5771 7.5 L T 12500 22500
Typical . Max. Plate
Operation Flliz Ratings
Power RCA mgn Cool-|yame T
H Dissi~
Qutput [Freq.| Type I .| ing S
Approx. l:’eoalt:sr Volts|Pation
Watts Mc Watts
Class B Amplifiers, Television Service
230 900 6161 6.3 FA T 1600 250
250 216 yyl02%/ 6 FA PBPT 1250 250
4X150A
7035/
250 216 4X150D 26.5 FA BPT 1250 250
7203/
440 216 HCX2508 6 FA BPT 2000 250
7204/
440 216 MCX250F 26.5 FA BPT 2000 250
1200 900 6181 120 FA BPT 2000 2000

f Both sections.

Data for this type located in Receiving-Type
Industrial Tubes Section.
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Typical
Operation

Power
Qutput
Approx.

Watts

Freq.

Mc

Filﬁ:
RCA | Men
or

Type Heater

Yolts

Cool-
ing

Max. Plate
Ratings

Dissi-
Volts pation

Watts

Class B Amplifiers, Television Service (cont'd)

4000 216 %gi’ 126 FA T 3700 3000
6350 216 5762A 12.6 FA T 4500 4000
12000 216 6166 5 FA BPT 6000 10000
12000 800 6848 1.35 L BPT 7000 26000
14000 216 ‘%ggé/ 5 FA BPT 7500 12000
19000 800 6806 1.35 L BPT 9000 36000
Class C Amplifiers, Plate~-Modulated RF Telephony

1.

1.7 3000
3.52 500
4 -
5.58 500
6 -
6.42 30
6.48 30
6.58 175
6.53 175
6.5 175
6.72 500
6.72 500
gd -
9a,f 469
9af 460
n -

8037 6.3
5876 6.3
5876A 6.3
7801 12.6
7870 6.3
.3
6939t 13.6/
5556 4.5
5893 6
1613 6.3
5763 6
6817 12,6
7581t 13,5
1558t 6.3
7905t 6.3
6263 6
6263A 6
802 6.3
6524 6.3
6580 12.6
837  12.6

2222222222 2222 2 00222

275 4.25
215 4.25
215 4.25
750 -

750 -
200

350
260
215
250
250
250
250
250
275
275
400
400
400
400

W W A\
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RCA TRANSMITTING TUBE GUIDE

RCA TRANSMITTING TUBE GUIDE

Typical Max. Plate
Operation Fi Iat- Ratings
RCA | ™"t 1cool- .
oﬁ%eurt Freq.| TYPe |jeater| N9 Name Dissi-
Approx. Volts Volts|Pation
watts Mc watts
Class C Amplifiers,
Plate-Modulated RF Telephony (cont'd)
11.5a - 1618 6.3 N PBPT 325 148
13 - 1619 2.5 N BPT 325 10
13.58 . 224 6.3 N BPT 400 6.7
13.58 - 2E26 6.3 N BPT 400 6.7
13.52 - 6893 12.6 N BPT 400 6.7
15 - 1614 6.3 N BPT 325 14
vaf L e $Y N TRT e0 10
17 400 780y 12,6 C CT 750 -
17 400 7870 12.6 C CT 750 -
18 - 801A 7.5 N T 500 13.5
24 - 1624 2.5 N BT 500 16.5
288 . 807 6.3 N BPT 475 16.5
288 - 1625  12.6 N BPT 475 16.5
af . a5 8Y N T 325 135
342 . 6116 6.3 N BPT 480 13.3
342 . 6%‘2‘2;/ 6.3 N BPT 480 13.3
348 . 6159 26.5 N BPT 480 13.3
343 "’%gg‘.,’/ 26.5 BPT 480 13.3
342 . 6883 12.6 N BPT 480 13.3
342 60 7212 6.3 N BPT 480 13.3
342 60 7357 2.5 N BPT 480 13.3
342 60 8032 13,5 N BPT 480 13.3
3ga . 809 6.3 N T 600 17.5
45 400 6816 6.3 FA CI 800 75
45 400 6884 26.5 FA CT 800 75
45 400 7457 6.3 FA CT 800 175
45 400 7842 6.3 _C __Cr__800 -

d Quick filament-heating type.

Typical . Max. Plate
Operation Fi Iat— Ratings
men
Power RCA Cool- -
Output |Freq. | Type |,eore | ing [Nam Dissi-
Approx. Volts Volts|P
watts Mc Watts
Class C Amplifiers,
Plate-Modulated RF Telephony (cont'd)
45 400 7843 2.5 C CT 800 -
45 400 7884 6.3 C CTI 800 -
508 - 804 7.5 N P 1000 27
soaf . e 5 N mer s0 21
50 - 8308 10 N T 800 40
58 - 834 7.5 N T 1000 35
65 1000 5588 6.3 FA T 800 130
oaf . sw8  5Y P T 600 28
g5 - 812A 6.3 N T 1000 30
878 - 814 10 N BPT 1000 34
gga - 811A 6.3 N T 1000 30
908 60 7271 13.5 FA PBPT 900 40
1008 - 828 10 N BPT 1000 47
100 - 838 10 N T 1000 67
105 - 860 10 N TIR 2000 67
1158 - 8005 10 N T 1000 50
120 900 6161 6.3 FA T 1300 167
140 - 805 10 N T 1250 85
155 - 803 10 N P 1600 85
1802 60 7094 6.3 FA EPT 1000 67
1808 - 813 10 FA BPT 1600 67
230 150 4193 6 FA EPT 1600 165
4X150A
7035/
230 150 yyyspp 26-5 FA  BPT 1600 165
7203/
235 175 4ex2508 6 FA BPT 1500 165
7208/
235 175 yex2soF 26-5 FA EPT 1500 165

€ Triode connection, gridNo.2 connected to plate.
Both sections.

Electron Tube Division

Harrison, N. ).
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RCA TRANSMITTING TUBE GUIDE

RCA TRANSMITTING TUBE GUIDE

Typical Max. Plate Typical Max. Plate
Operation Fi ]at- Ratings = g Operation fnie]nat- Ratings
RCA | ™"t |cool- . » = BT RCA Cool- —
&?tv:;eurt Freq.| TYPe |jeater| N9 Name D;i?‘; 2 8 Output|Freq. | TYPe |yeater| M9 Name D':?"
Approx. Volts Volts|P » Approx. Volts Volts|Patton
watts | Mc watts E : watts | Mc Watts
Class C Amplifiers, , :‘. D Class C Amplifiers, Grid-Modulated RF Telephony
Plate-Modulated RF Telephony (cont’'d) E - 38 " 1619 2.5 N BT 400 15
2502 - 810 10 N T 1600 85 o O 42 . 802 6.3 N p 500 10
2508 - 8000 0 N T 1600 85 Lz 5.5 - 837 126 N P 500 12
00 - ‘_ggi/ s FA EPT 2500 83 g = 8 - 1628 2.5 N BT 600 25
S0 - L 518/ s ma omwr smo 165 | [ |- 85 5Y N T w0 w
4-250A Q92 912 - g 7.5 N P 1250 40
600 400 7650 6.3 FA CI 2000 400 c 2 202 . 811 W N BT 1250 50
635 - 833A 10 N T 2500 200 | [EI %2 . 82 o N BT 1m0 10
800 600 7213 5.5 FA CT 2000 1000 m = w0d . 012 0 N BT 2000 100
810 - 5786 11 FA T 2500 400
825 - 827R 7.5 FA BPT 3000 550 .- 80 lo N P 2000 125
950 400 6481 120 FA BPT 1600 1300 48 g - gggg . 1‘; gA HT)T gggg ; gg
1000 - 8334 1o FA T 3000 270 600 400 7650 6.3 FA CT 2000 400
4000 - 889A 11 L T 6000 3000 — :
4000 R 889RA 11 FA T 6000 3000 Classac Amplifiers, Suppressor—-Modul ated RF Telephony
762 3.58 802 6.3 N P 500 10
4200 30 3czn/ 12.6 FA T 5000 2000 s 837 126 N P a0 12
4200 30 5762A 12.6 FA T 5000 2700 212 - 804 7.5 N P 1250 40
4500 900 6um8  1.35 L BPT 4500 16500 53 - 803 0 N P 2000 125
5000 - 892R 22 FA T 10000 2500 Class C Amplifiers, Television Service
5500 60 6166 5 FA BPT 5000 6600 930 900 6161 6.3 FA T 1600 250
6000 - 207 22 L T 10000 6600 1200 900 6181 120 FA EPT 2000 2000
6000 - 6::; p 22 LT 10000 6600 woo 216 312/ 156 FA T 3700 3000
6000 60 3007 5 FA BPT 5500 8000 4000 216 5762A 12.6 FA T 3700 4000
10000 400 6806 1.35 L  BPT 5500 17000 saoof 216 8p21 3.2 L TIR 6000 6000
égggg i 93%205 12_2 l:‘ $ 13288 Eggg 12000 216 6166 5 FA BPT 6000 10000
20000 - 5774 7.5 L T 10000 15000 12000 216 51864/ 5 FA EPT 7500 12000
38000 - 9c21  19.5 L T 12500 28000
38000 -  9C22 19.5 FA T 12500 14000
40000 1.6 5671 11 FA T 12500 17000
45000 - 5770 i1 L T 12500 33000 f Both sections.

RCA TRANSMITTING
TUBE GUIDE 3
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RCA TRANSMITTING TUBE GUIDE

RCA TRANSMITTING TUBE GUIDE

Typical Max. Plate
Operation Fil at- Ratings
Power RCA | ™"t fgool- .
Qutput|Freq.| Type [u.ot. | ing Name D"?"
Approx. Vol ts Volts|Pation
Watts Mc Watts
Class C Amplifiers, RF Telegraphy
- 1000 57181 6.3 N T 165 3.3
0.475 1700 5675 6.3 N T 300 5
0.5 - o55t 63 N T 180 -
0.6 - 958al 195 N T 135 0.6

1.8 - érit 63 N T 150 2

2 40 3ast 14-28 N T 135 1

2.2 500 7558 6.3 N T 250 2.5
3.2 3000 7801 126 C CT 750 -
3.2 3000 7870 6.3 C CT 750 -
3.5 40 7060t 1215 N T-P 300 2.75

4 - 1626 12.6 N T 250 5
4 40 705u’¢t 13.5 N P 300 5
s a0 B 13s P 300 5
5 500 %037 6.3 N T 360 6. 25
5 500 5876 6.3 N T 360 6.25
5 500 5876A 6.3 N T 360 6.25
52 500 eogot S-¥ N pp 250 6

5.49 40 5618 3/6 N P 300 5

5.5 1000 5893 6 N T 320 7
6 - 5556 4.5 N T 350 10
6.5 160 5686 6.3 N BPT 275 8.25
72 500 6263 6 N T 330 8
72 500 6263A 6 N T 330 8
79 175 79est 6.3 N BPT 300 10

7.52 500 6264A 6 N T 330 8
8.58 175 78551t 13,5 N BPT 300 10
8.5 175 7558t 6.3 N BPT 300 10

9 . 1613t 5.3 N P 350 10
10.32 30 5763 6 N BPT 300 12
10.32 30 6817 12,6 N BPT 300 12

d Quick filament-heating type.

f Both sections.

Typical . Max. Plate
Operation Fllat- Ratings
men
Power RCA COO‘- ame N i
Qutput |Freq. | TYPe |yeoter| ing |M Dissi-
Approx. Volts Volts
Watts Mc Watts
Class C Amplifiers, RF Telegraphy (cont’d)
162 - 802 6.3 N P 500 10
17 2500 6897 6.3 FA T 1000 100
19.5 - 1619 2.5 N BT 400 15
202 125 2E28 6.3d N BPT 500 10
202 125 2E26 6.3 N BPT 500 10
202 125 6893 12.6 N BPT 500 10
21 - 1618 6.3 N BPT 375 21
22 - 837 12.6 N p 500 12
25 - 801A 7.5 N T 600 20
(%) - 3 S5¥ N mer 10 15
] .
27 400 7801 12.6 C CI 750 -
27 400 7870 6.3 C Cr 750 -
309 175 ueow 6.3 N BT 750 25
3% - 1624 2.5 N BT 600 25
402 . 807 6.3 N BT 600 25
408 . 1625 12.6 N BPT 600 25
40 1215 6816 6.3 FA Cr 1000 115
40 1215 6884 2.5 FA CT 1000 115
40 1215 7457 6.3 FA CT 1000 115
40 1215 78M2 6.3 C CT 1000 -
40 1215 783 2.5 C CT 1000 -
40 1215 7848 6.3 C CT 1000 -
- es 5Y N mer w0 2
(af) 100 6524 6.3 N TRT 500 20
(a) 100 6850 12.6 N TBPT 500 20
522 60 616 6.3 N BT 600 20
a 6146w/
52 60 “7512 6.3 N BPT 600 20

9 Intermittent Commercial and Amateur Service only.

Data for this t
Industrial Tubes

’§

e located in Receiving~Type

ection.

@
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RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE

Typical Max. Plate Typical . Max. Plate
Operation Fila- Ratings ; L Operation Fila- Ratings

Power RCA mgr;t €ool= yame - > =Y (Fower RCA "'ﬁ?t Cool -y ame Dissi

Qutput |Freq.| TYPe [poater| iNG D;:?c""‘ 4 8 Qutput|Freq.| TyPe [peater| iNQ pation

Approx, Volts Volts|P wn Approx. Volts Volts

watts | Mc Watts 2 o |vatts | Me Watts

Class C Amplifiers, RF Telegraphy {cont'd) Bl [Class C Amplifiers, RF Telegraphy {cont'd)

= -
522 60 oy 2SN IT 600 20 R | 250 500 sok2O8E 265  FA BPT 2000 250
a
52 60 “7357 2.5 N BT 600 20 @ 5 2552 60 7094 6.3 FA BPT 1250 100
592 60 6883 12.6 N BPT 600 20 cE 2758 - 813 10 N BPT 2000 100
522 60 7212 6.3 N EPT 600 20 s = 300 470 8122 13.5 FA BPT 2200 400
522 60 7357 2.5 N BT 600 20 m 325 220 5713 3.3 FA T 1500 250
a (Vs
52 60 8032 13.5 N BT 600 20 Q Z 370 150 u703:/ 6 FA EPT 2000 250
558 . 809 6.3 N T 150 25 C « 3325/

708, f . 8298 121 g/ N TBPT 750 30 O x 370 150 yy4epp 26.5 FA BPT 2000 250
75 . 83 7.5 N T 1250 50 3758 - 810 10 N T 2000 250
god - 8ou 7.5 N P 1250 40 3758 - 8000 100 N T 2000 125
85 470 8072 12-15 C BT 2200 - 3715 - n-ggi/ 5 FA BPT 3000 125

a

goﬁ?h ) :g: ;g ZA 1 iggg ig 375 1215 7650 6.3 FA CT 2500 700
o f 63/ 600 900 6181 120 FA BPT 2000 2000

90" . s §Y Fa BT 750 40 10002 - 833A 0 N T 3000 300
90 - 8308 10 N T 1000 60 -] 1000 - 5786 11 FA T 3000 600
100 1000 5588 6.3 FA T 1000 200 1000 - u—gégi/ 5 FA BPT 4000 250

a

1o - 8124 63 N T 1250 45 1050 -  827R 7.5 FA EPT 3500 800

1302 . 814 10 N BPT 1250 50
1350 600 7213 5.5 FA CT 2500 1500

10 - 838 10 N T 1250 100 14602 - 833A 10 FA T 4000 400
1352 - 811A 6.3 N T 1250 45
1502 - @28 0 N BT 1250 10 6500&f 300 8b21 3.2 L TIR 6000 6000
1608 60 7271 13.5 FA BPT 1100 60 5762/

165 - 860 10 N TR 3000 100 7000 30 ey 12.6 FA T 6200 3000
1702 - 8005 0 N T 1250 75 7000 30 5762A 12.6 FA T 6200 4000
180 900 6161 6.3 FA T 1600 250 9000 216 6166 5 FA BPT 6900 10000
210 - 803 10 N p 2000 125 10000 - 899A 11 L T 8500 5000
215 - 805 0 N T 1500 125 10000 -  B99RA 11 FA T 8500 5000
235 470 8121 13.5 FA BPT 2200 150
250 500 ,ek203h 6 FA BPT 2000 250 f Both sections.

h Intermittent Commercial and Amateur Service.

R
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RCA TRANSMITTING TUBE GUIDE

RCA TRANSMITTING TUBE GUIDE

Typical Max. Plate
Operation Fi lat- Ratings
Power RcA | ™"t lcool- .
Output [Freq. | TYPe |jeater| N9 Name D;:?&"
Approx. Volts Volts|P
Watts Mc Watts
Class C Amplifiers or Oscillators
With Separate Plate Supply
135 - 811A 6.3 N T 1125 45k
135 - 8124 6.3 N T 1125 45k
280 - 813 6.3 N BPT 1800 100
3304 27 8005 10 N T 1125 75
7004 30 8000 10 N T 1800 125
11008 - 833A 10 N T 2700 300
1150 - 5786 11 FA T 2700 600
1460 - 833A 10 FA T 3600 400
5650 - 3162/ 196 FA T 5600 3000
7024
5650 - 5762A 12.6 FA T 5600 4000

Linear RF Amplifiers
Single-Sideband Suppressed Carrier—
Two-Tone Modulation

Typical Max. Plate
Operation Fi lat- Ratings
Power RCA | ™Mt Icool- .
Output|Freq. | Type |[ueofe,| ing |NoM® Dissi-
Approx. Volts Volts [Patton
watts Mc Watts
Class C Amplifiers, RF Telegraphy (cont'd)

10000 - 891 22 L T 12000 6000
10000 - 891R 22  FA T 10000 4000
10000 - 892R 22 FA T 18000 4000
10000 216 6%889/ 5 FA BPT 7500 12000
11000 900 6848 1.35 L  BPT 7000 26000
13500 900 6806 1.35 L BPT 9000 35000
14000 - 892 22 L T 15000 10000
15000 - 207 22 L T 15000 10000
32500 - 9C25 6 FA T 11500 17500
40000 25 880 12,6 L T 10500 20000
44000 25 85174 7.5 L T 12500 22500
65000 - 9c22 19.5 FA T 17000 20000
70000 1.6 5674 11 FA T 15000 25000
100000 - 9c21  19.5 L T 17000 40000
114000 - 5770 11 L T 17000 50000
500000 0.425 6949 7.3-7.8 L T 20000 400000
Class C Amplifiers or Oscillators

Sel f-Rectifying

1755 27 811A 6.3 N T 1750 45k

200 27 Bi12A 6.3 N T 1750 145
225 - 813 10 N BPT 2800 100
330 50 8005 0 N T 1750 715
6505 30 8000 10 N T 2500 125
8352 - 833A 10 N T 4250 300
1050 - 5786 11 FA T 4250 600
1150 - 833A 10 FA T 5650 400
3350 - 3182/ 196 FA T 7000 3000

7C24
3350 -  5762A 12.6 FA T 7000 4000

80 30 8072 12-15 C BT 2200 -
952 60 7271 13.5 FA BPT 1100 60
120 30 e11A 6.3 N T 1250 45
170 30 8121 13.5 FA BPT 1100 60
7

205 30 k203l 6 FA BPT 2000 250
205 30 4o 208l 26.5 FA BPT 2000 250
360 500 7580 6 FA BPT 2000 250
380 30 8122 13.5 FA BPT 2200 400
680 30 7650 6.3 FA BPT 2500 600
600000 10 6989 7.3-7.8 L T 20000 400000

Two tubes.

X

service.

Not recommended as oscillator in this class of

o o33

See data for exact classification in each case.
Peak value.

See data for further information on each type.
In phase operation, unless otherwise specified.
Quadrature operation.

Data for this type located in Receiving-Type
Industrial Tubes gection.

Electron Tube Division

Harrison, N. J.

(@ RADIO CORPORATION OF AMERICA



For footnotes,

RCA TRANSMITTING TUBE GUIDE RCA TRANSMITTING TUBE GUIDE
Typical Max. Plate Fila- Maximum Plate Ratings’
Operation Fila- Ratings =t 3 RCA ment
Power RCA mgr;t Cool-yane . ; 5 Type He:{er Rep\zea:(se Peak Average
Output|Freq. | TYP® |jeater| M9 Volts géif:,; Z Volts Volts | Amperes | Amperes
Approx. Volts ; w Rectifiers
K Me Matls S @ Half-Wave, Mercury-Vapor Types
Plate—Pulsed Amplifiers or Oscillatorsm : - o16 z P 7500 5 5
1.2 3300 5893 6 N T 1son 6| I 866A %5 10000 3 0,53
4.5 1215 7649 6.3 FA CT 3000" 115 o 9 866A 2.5 2500 2 0.5
14 1250 5946 6.3 FA T 175007 250 < 872A 5 10000 5 1.25
39 1215 7651 6.3 FA CT 8000" 600 E —_ 8008 5 10000 5 1.25
65 1215 721 5.5 FA 10000" 1500 ® = 575A 5 15000 6 L5
- 500 8184 22-23 FA  CT 25000 10000 m E 673 5 15000 6 1.5
2000 425 6952  0.95 L BPT 55000" 8000 | YAl 6694 3 20000 8.3 1.8
2000 425 #605V2 0.95 L BPT 55000" 8000 | [ <Zt gggi : 000 Bids L8,
- — - o = :
Grid-Pulsed Amplifiers or Oscillators 2 o 673 5 150008 108 9. 58
2.3 1215 7649 6.3 FA CT 2250 115 Lol 615/7018 2.5 2000 10 2.5
20 1215 7214 5.5 FA Cr 5000 1500 8698 5 20000 10 2.5
20 1215 7651 6.3 FA CT 5000 600 5558 5 5000s 15s 2, 5s
Power Tubes for Special ApplicationsP 68:' : Zggggs E 53 2. ss
Control Amplifier Frtad 2 20000 ¥ 2.3
3633 8698 5 150008 208 58
CW Oscillator (Klystron) 635/7019 2.5 1000 71 6.4
2K26 635L/7020 2.5 1000 71 6.4
Frequency Multipliers 5561 5 3000 40 6.4
5618 6161 6850, 7558, 8578 S 22000 40 10
5763 6268A 6939 7558 Full-Nave, Mercury-Vapor Type
5876 6817 7088t 7905t
5876A 6521 7551t 8077/705at 604/7014 2.5 900 10 2.5
5893 Half-Wave, Gas Types
Linear RF Power Amplifier—AM Telephony 3828 2.5 10000 1 0.25
7580 3825 2.5 4500 2 0.5
Modulator—Rec tangular-Wave Modulation 3828 2.5 2 0.5
3E29 6293 7358 Half-Wave, Vacuum Types
Pulsed-Oscillators (Magnetrons) 5825 1. 60000 0.04 0.002
6521 6865A 7008 7111 2X2A 2.5 12500 0.06 0.0075
. 8013A 2.5 40000 0.15 0.02
Class € Oscillator 5798 2.5 20000 0.27 0.25
6026 6562/579uA 7533 8020 5 40000 0.75 0.1
ing~W 1616 2.5 6000 0.8 0.13
Iraveling-Vave Tube 836 2.5 5000 1 0.25

see reverse side.

RCA

TRANSMITTING
TUBE GUIDE S
4-63

RADIO CORPORATION OF AMERICA
Harrison. N. J.

Electron Tube Division




RCA TRANSMITTING-TUBE TYPES .Limited Listing*

* FOR DETAILED DATA ONTYPES NOT LISTED INTHESE CHARTS, REFER
TO INDIVIDUAL DATA SHEETS IN THE TRANSMITTING TUBE SECTION

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

1.
2.
3.

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

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

VACUUM POWER TUBES FOR CW APPLICATIONS

Data

(Unless Otherwise Specified?)

DESCRIPTION CLASS C TELEGRAPHY (CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS
b LN FILA- MAXIMUM RAT INGS TYPICAL OPERATION
MENT (F) GRID- DRIVER
RCA [ conduction|  OR e , GRiD-| No.1 |pLate|ERLI OR
TYPE |-, .| HEATER GRID-|Grid- CURRE - - _ | POWER
L-Liquid INPUT| VOLTS cgﬁs V':)OL.Tls Ma |INPUT| IN MA OR [PATION| ooy | M |ING (T)[OUTPUT
N-Natural v WATTS| INPUT (W)| WATTS | yoroo POWER | WATTS
W-water voLTS| AMP IN WATTS WATTS
2C39A |Triode FA| 6.3 1] 2500 1000 -150 | 125 50 100 100
2C39WA| Triode FA 6 1] 2500 For data, refer to MIL-E-1/778E (Navy) Specification
2040 ;Iﬁshth“se N|6.3]0.75] 3370 500 50| 25 8 6.5
riode
a Lighthouse
2040A2[ 15 de N|6.3]0.75|3370| 500 -50 | 25 8 6.5
Lighthouse
2043 |1 ode N|6.3| 0.9|1500{ 500 40 12

a Type 3C33 for Modulators, types 3E29, 3E29A, U610 for Regulators, type 2C40A for CW and RF-Pulse Applications.

@ RADIO CORPORATION OF AMERICA

Electronic Components And Devices

Harrison, N. J.



RCA TRANSMITTING-TUBE TYPES -Limited Listing Data

DESCRIPTION CLASS C TELEGRAPHY (CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS
oS | - MAX IMUM RATINGS TYPICAL OPERATION
RCA MENT (F) GRID- b DRIVER
TYPE | Cc—Conduction OR FREQ GRID-1 NO-1 | pLATE AMPL |~ R
- i HEATER FOR - FICA- _
FA-Forced Air y GRID- [GRID- NO.2 | CURRENT |pcq_ DRIV- | POWER
L-Liquid FULL |PLATE| §o,2 | No. 1 | PLATE| |\ | IN A OR foxrioy| 119N |FREQ|iNG (7)) ouTpu
N-Natural INPUTIVOLTS |yoLTs [voLTS| MA |watrs|INPUT (W)[watrs [ ORMU | MC | pOWER | WATTS
MC FACTOR
W-Water VOLTS | AMP IN WATTS WATTS
Beam, Pwr.
2E24 b N| 6.3F] 0.65] 125 s00[ 200 -175] 75| 2.5 3.5 10f 7.5 | 125| o.2T 20
Tube
2626 |Beam Pwre It 6.3 o.8] 125| so0 200| -175| 75 | 2.5 3.5 10| 6.5 | 125} 0.15T 20
Tube
3332 [TwinTriode|N| 12.6(1.125 20009 120 15 11
3E292 N 5000/ 850| -225| 10€¢ 3 W 15 9 40¢
Twin Beam 6.3 12.925 Max "ON" Time: 12 usec. Typical % Pulse duration: 1.2 usec.
3£29A2 Power Tube |N| 12.6[1.125 Time Interval: 1200 wsec. Operation) Duty factor: 0,001

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

4-125A/| Beam Pwr.
4021 | Tube FA| 5F| 6.5] 120] 3000 400| -500] 225 | 20 sW| 125
4-250A/| Beam Pwr.
5022 | Tube FA| SF|14.5| 75| 4000| 600| -500| 350 | 35 10W| 250
“gff;‘éB ,?EZ': Purc IN| s| 7.s| 75| 4000] 70| -500| 200 | 20 SW| 125
12.2
4X500A |Beam Pwr. Ipal  sF| o | 120| 4000 500| -500{ 350 | 30 108|500
Tube
13.7
Twin
8021 frgyroqe | M| 3-2F| 125 300| 6000 1000-1000{2000 | 400 S50W| 6000 5| 300] S00T| 6500
9€21  |Triode wl19.5F| 415] 15{17000 -2000{ 9000 1500| 40000 40 [ 15| 1800T | 100000

a Type 3C33 for Modulators, types 3E29, 3E29A, 4610 for Regulators, type 2CU0A for CW and RF-Pulse Applications.

. . . . . c
b Quick-heating type less than 2-second filament heating time. Peak value.

- i il i —— 44
e —————————

RCA Transmitting
Tube Data, 2-65 |



RCA TRANSMITTING-TUBE TYPES -Limited Listing Data

DESCRIPTION CLASS C TELEGRAPHY (CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS
&,:"EOTOHLO';‘G FILA- MAXIMUM RATINGS TYPICAL OPERATION

RCA MENJR(F) FReQ GRID- AMPLI DRIVER

TYPE | c-Conducti ot HEATER FOR GrRip-| NO.! PLATE | ¢cA- OR
FA=Forced Air GRID-|GRID- NO.2 CURRENT DISSI|- DRIV~ | POWER
L-Liquid FULL | PLATE| Ng.2 | No.1 [PLATE| \oir|IN MA ORlpation| TION FREQ| NG (T)| ouTPUT
N-Natural INPUT) VOLTS | yo 75 |voLTS| MA INPUT (W) ORMU | MC | powER | WATTS
W-Water vOLTS| AMP IN WATTS WATTS

9€22 | Triode FA|19.5F] 415] 5 | 17000 -2000| 8000 1500 | 20000 41 5] 1450T | 65000

207 Triode w| 22F 52| 1.6 | 15000 -3000{ 2000 200 | 10000 20 | 1.6| 235T| 15000

801A | Triode N| 7.5F| 1.25] 60| 600 =200 70 15 20 8| 60 AT 25

802 Pentode | N| 6.3 0.9 30| s00] 250 -200] 60 6 7.5 10 30| 0.25T 16

803 Pentode |N| 10 s| 20 2000 e00f -s500] 175] 30 50 125 20 2T| 210

805 Triode N| 10F| 3.25] 30 1500 -500| 210 70 125 301 8.5T| 215
B )

807 Tobe Pure 11 6.3 0.9l 60 600l 300| -200] 100| 3.5 5 25 8| 60| 0.3 40

809 Triode N| 6.3F] 2.5] 60| 750 =200 100 35 25 50| 60| 2.5T 55

810 Triode N| 10F| 4.5| 30| 2000 -500| 250 70 125 36| 30| 12T| 375
Beam Pwr.

813 Tobe N| 10 5| 30| 2000 400| -300| 180] 22 25 100 8.5 | 30| 1.9T| 215
Beam Pwr.

814 Tube N| 10F| 3.25| 30| 1250| 400 -300| 150| 10 15 50 30| 1.5T| 130
Twin Beam 6.3 1.6

815 Power Tube| N| 12,61 0.8l 125 | 400 225| -175| 150 4.5 7 20| 6.5 | 125| 0.23T 44
Beam Pwr.

827R | Tube Fa| 7.5F] 25 110 | 3500 1000| -500| s00| 150| 150 goo| 16 | 110| s0T| 1050
Beam Pwr.

828 Tobe N| 10F| 3.25] 30| 1250| 400| -300| 160| 16 15 70 30| 2.1T| 150

RADIO CORPORATION OF AMERICA
Eiectronic Components And Devices Harrison, N. .




RCA TRANSMITTING-TUBE TYPES -Limited Listing

Data

RCA Transmitting
Tube Data, 2-65 2

DESCRIPTION CLASS C TELEGRAPHY (CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS
&,fEOTOHLO': ¢ FILA- MAXTMUM RATINGS TYPICAL OPERATION
RCA MENT (F) GRID- DRIVER
TYPE C—Conduction OR FREQ GRID-| NO.I PLATE A;4PCL|- OR
Fa-Forced air| HEATER | FOR GRID-|GRID- No.2 | CURRENT |pissi- T'l 0’;‘ DRIV- | POWER
L-Liguid FULL | PLATE | No.2 | No. 1 |PLATE | \\gir |IN MA OR |parion| oo FREQ|1nG (T)| ouTPUT
N-Natural INPUTI VOLTS |yoLTs | voLTs| MA  |yarrs | INPUT (W) yaTrs | - T” MC | POWER | WATTS
wwater  |voLTs| awp | MC IN WATTS ACTOR WATTS
LS_ 2—25 750f 225} -175| 240 7 15 0 9 200 0.4T
Twin Beam FA 12.6 |1 125 900 - 4 4 90
8298 | power Tube 6.3 | 2.925
N 12.611.125 750 225| -175| 240 6 15 30 9 200( 0.3T 70
830B | Triode N 10F 2 15 1000 -300] 150 30 60| 25 15 T 90
Twin Beam 6.3 1.6
832A Power Tube N 1261 0.8 200 7501 250{ -175 90 5 6 15} 6.5 200] 0.19T 26
834 Triode N[ 7.5F] 3.1} 100} 1250 -400( 100 20 50{10.5 1001 4.5T 75
837 Pentode N| 12.6 0.7}p 20 500 200] -200 80 8 8 12 20f 0.4T 22
8u5 Triode N 10Ff 3.25 1250d -4001 120 150 5.3 115
860 Tetrode N 10F{ 3.25 30 [ 3000/ 500; -800] 150 10 40 100 30 7T 165
880 |Triode Ww(12.6F| 320] 1.5 | 15000 -1600| 4500 1000 | 20000] 20 | 1.5| 880T| 5Q000
889A {Triode W 11F| 125 50| 8500 -1000{ 2000 250 5000] 21 50 400T| 10000
889RA | Triode FA| 11F| 125 40 | 8500 -1000{ 2000 250 5000 21 401 400T| 10000
891 Triode W 22F 60] 1.6 | 12000 -3000] 2000 150 6000| 8.5 1.6] 375T| 1G000
89IR jTriode FA} 22F 60] 1.6 | 10000 -3000{ 2000 150 4000 8.5 1.6 375T 10000
892 Triode W 22F 601 1.6 | 15000 -3000{ 2000 400 14000] 50 1.6 S65T( 14,000
892R | Triode FA|  22F 60] 1.6 [ 12500 -3000; 2000 400 4000; 50 1.6 495T| 10000
1613 ] Pentode N 6.3 0.7 45 350 275 -100 50 2.5 5 10 45| 0.22T 9
d Class AB. AF Power Amplifier




RCA TRANSMITTING-TUBE TYPES -Limited Listing

Data

DESCRIPTION CLASS C TELEGRAPHY (CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS
&,fé)ToHLo',;‘ o FILA- MAXIMUM RATINGS TYPICAL OPERATION
RCA MENOTR(F) FREQ GRID- oL DRIVER
TYPE C-Conduction NO. | = OR
GRID- PLATE
Fa-forced air| HEATER | FOR GRID- |GRID- NO.2 | CURRENT |5 oo™ | F10A= DRIV- | POWER
N-Natural INPUTIVOLTS | yoLTs |VOLTS| MA |\atrs |INPUT (W) arrs ractor| ¢ | POWER | waTTS
W-water voLTS [aMp | MC IN WATTS WATTS
Beam Pwr.
1614 | rube N| 6.3 o.9] 80| 375 300 -125| 110/ 3.5 5 21 80| 0.1T 21
Beam Pwr.
1619 [0 N| 2.5F o 45| 400| 300| -125| 75| 3.5 5 15 45| 0.36T| 19.5
1 624 ?EE’Z Pur 01 2u5F 2l 60{ e00[ 300 -200{ 90| 3.5 5 25 60| 0.43T 35
Pwr.
1625 ?ﬁ;: " IN| 12.6] 0.45] 60| 600l 300 -200] 100| 3.5 5 25 8| 60| 0.3T 40
1626 | Triode N{ 12.6] 0.25] 30] 250 -150f 25 8 5 5| 30| o.sT 4
. o 6.3 [2.25
4610 Twin Triode{N 12.6 1.125 3000 100 30
55566 | Triode N| 4.5F] 1.1 6| 350 2150 40 10 10
5713 | Triode FA| 3.3 11.5] 220] 1500 -250] 300 50 250 25| 220 8T| 290
5786 | Triode FA| 11F| 12.5] 160 3000 -500{ 500 150 600| 32| 160| 36T| 1000
Pwr.
61u6e ?jﬁ: " In| 6.3]1.25] 60| 600/ 250/ -150| 140 3| 3.5 20| 4.5 | 60| 0.2T 52
Beam Pwr.
61u6AS | 1\ Ni 6.3]1.25] 60| 600 250 -150| 140 3| 3.5 25| 4.5 0.2T 52
6155 %‘ji’;‘ Per-leal  sP| 6.5| 120] 3000| 00| -s00| 25| 20 15 125

8 1ype 3€33 for Modulators, types 3E29, 3E29A, 4610

for Regulators, type 2CH0A for CW and RF-Pulse Applications.

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

@

RADIO CORPORATION OF AMERICA

Electronic Components And Devices Harrison, N. J.



RCA TRANSMITTING-TUBE TYPES -Limited Listing

Data

DESCRIPTION CLASS C TELEGRAPHY (CCS) UNLESS OTHERWISE SPECIFIED UNDER MAXIMUM PLATE VOLTS
& ronTonL(;[;m FILA- MAXIMUM RATINGS TYPICAL OPERATION
RCA MENOTR( F) FREQ GRID- AL DRIVER
TYPE C-Conduction GR1D-| NO.1 PLATE - OR
Faforced air| TEATER 1 FOR GRID-|GRID- N0.2 | CURRENT | e | FICA- DRIV- | POWER
L-Liquid FULL ' PLATE | o, 2 | No. 1 |PLATE| your [IN MA OR |5, TV k| TION I FREQ! NG (T)f ouTpuT
- INPUT| VOLTS Ma |INPU NiORMU | e
N~Natura) VOLTS|VOLTS waATTS [INPUT (W) WATTS POWER | wATTS
W-Water voLTs| avp | MC IN WATTS FACTOR WATTS
Beam Pwr.
6156 | Tube FAl  5F| 14.1] 75| 4000| 600 -500{ 330| 35 20 250
Beam Pwr.
6159 | Tube N| 26.5| 0.3] 60| 600] 250| -150{ 140 3 3.5 20| 4.5\ 60| 0.oT 52
Beam Pwr. 120
618 Tube FAl Max.| 1.6] 900| 2000{ s00| -300{ 1250 40 200 | 2000 7| 900| 150 600
f Beam Pwr.
6883 Tube N| 12.6]0.625] 60| 600| 250| -150| 140 3 3.5 20 4.5| 60| 0.2 52
Beam Pwr.
6893  |rube N| 12.6] 0.4 125] s00| 200| -175| 75| 2.5 3.5 10{  6.5) 125] o0.15 20
Lighthouse
6897  |1.:ode FA| 6.3| 1.03| 2500] 1000 -150 SOW 100
Beam Pwr.
727 Tube FA| 13.5] 1.25) 60} 1100| 425| -300| 340| 20 25 60 8| 60 4| 160
8000 Triode N| 10F| 4.5] 30| 2000 -500] 250 40 125| 16.5| 30 8T| 375
8005  |Triode N| 10F| 3.25] 60| 1250 -200| 200 45 75 201 60| 6.5T| 170
Beam Pwr.
8032 Tube N| 13.5l0.585) 60| 600| 250] -150| 140 3 3.5 20| 4.5| 60} 0.2 52
| Beam Pur. .2
ﬁ_ggﬁ soam Pkl 607520 150| 3000 00| -s00| 150 10 5W 65
8166/ Beam Pwr. 20 to
4-1000A |Tubo FA| 7.5F|g9 7| 110| 6000| 1000 | -500{ 700| 75 25w | 1000
8168/ Beam Pwr. 8.1to 9
4CX1000Al Tube FA| 6.0| 5 o | 110{30009| 400 1000 12 ow | 1000

RCA Transmitting
Tube Data, 2-65 3




RCA TRANSMITTING-TUBE TYPES -Limited Listing Data

DESCRIPTION CLASS C TELEGRAPHY (CCS) UNLESS OTHERWISE SPECIFIED|UNDER MAXIMUM PLATE VOLTS
NG R MAXIMUM RATINGS TYPICAL OPERATION
RCA MENT (F) GRID-
TYPE OR FREQ ! AMPLI DRIVER
C—Conduction _| NO.! - OR
Fa-forced air| HEATER | FOR ori0-(aRip-|  [SRID-] cypgent | TLATE I FICA- | | priv_ | powe
L-Liquid FULL |PLATE| No.2 | NO.) | PLATE INP.UT IN MA OR PATION TION |FREQ| (NG (T){ outPuT
N-Natural N T|VOLTS| voLTS |VOLTS| MA |, g | INPUT (W)Fyyrr | ORMU| MC | pOWER | WATTS
W-Water VOLTS | AMP. IN WATTS FACTOR WATTS
8|70/ Beam Pwr. 73 to
U CXE000A Tube FAl 7.5("%5°] 30 | 7500] 1500 3000] 250| 75w | 5000
8239
3X30(/)0FI Triode | FA| 7.5|%%,° 60004 2500 soW | 3000
ﬁﬁg{m %‘jz: Porel k5| 14.5] 110 | 4000] 600| -500{ 350| 35| 10w 400

fFor detailed data on later version of this type refer to 6833B/8032A/8552 and 6146B data sheets, located in the TRANSMITTING TUBE
SECTION. 9Linear RF Power Amplifier service, plate current at peak envelope conditions.

TERMINAL DIAGRAMS

H

2EM 3033 3E29 3E29A
G2 RINGCR lﬁ é
2 Gy G G G
-1 25A/4D21 )
14-250A/5D22 YEZ7A/5-125B UX500A 9c21 9622 207

Electronic Components and Devices Harrison, N. J.

@ RADIO CORPORATION OF AMERICA



RCA TRANSMITTING-TUBE TYPES -Limited Listing Terminal Diagrams

Gi

860 880 889A 8B89RA 891 89IR 892 892R 1613 1614

RCA Transmitting
Tube Data, 2-65 W



RCA TRANSMITTING-TUBE TYPES -Limited Listing Terminal Diagrams

8032 8165/4-65A 8166/4-1000A 8168/UCXI000A 8170/UCX5000A 8239/3X3000F1  8u38/u-UOOA

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



IRCA TRANSMITTING-TUBE TYPES -Limited Listing __I?imensiona| Ovtlines

MAXIMUM ENVELOPE TEMPERATURES and KEY TO DIMENSIONAL OUTLINES

Max. Enve]opg Max. Envelopg Max. Envelope
o
Tube Temperature °C Key Tube Temperature °C Key Tube Temperature “C Key
Type Term. |Bulb or| No. Type | Term. [ Buib or | No. Type Term. | Bulb or | No.
or Plate or Plate or Plate
Rad. Core Rad. Core Rad. Core
2C39A 175 175 51 813 - - 3 4610 - - 16
2C39WA 200 200 51 8iy - - 24 5556 - - 43
2C40 175 175 29 815 - - 19 5713 140 180 53
2C40A 175 175 29 827R 175 150 45 5786 165 b
2C43 200 200 30 828 - - 24 200 180 28
2E24 - 210 33 | 8298 - 235¢ 26541 16 | 6146 - 220 14
2E26 - 210 33 8308 - - 15 6I146A - 220 13
3C33 - 250 32 832A - 200 31 6155 180 220 21
3E29 - - 16 834 - - 52 6156 180 220 5
3E29A - - 16 837 - - 11 6159 - 220 14
U-125A/4D21 170 170 17 845 - - 8 6181 180 - 26
4-250A/5D22 170 170 4 860 - - 35 6883 - 220 13
UE27A/5-1258 | 225 225 20 | 880 150 150 39 | 6893 - 210 33
4 X500A 150 150 50 889A - - 22 6897 250 250 49
8D2] 150 150 46 889RA 180 150 37 7271 - 250 44
9C21 165 180 40 891 - 150 23 8000 - - 9
9C22 165 180 34 89IR 180 150 36 8005 - - 1
207 - Noted 38 892 - 150 23 8032 - 220 13
801A - - 12 | 892R 180 150 36 | 8165/4-65A 200 225 18
802 - - 11 1613 - - 42 | 8166/U-1000A 150 200 41
803 - - 7 1614 - - 25 | 8168/4CXI000A | 250 250 48
805 - - 6 1619 - - 25 8170/4CX5000A | 250 250 27
807 - - 11 1624 - - 11 8239/3X3000F! - - 47
809 - - 2 1625 - - 11 | 8438/u-u00A 200 225 4
810 - - 9 1626 - - 10
2 gutlet water temperature,7ooc max. € Forced-air cooling.
Filament temperature. d Natural cooling.

——ee e ————e e ————ram.
e ———————————— ]

RCA Transmitting
Tube Data, 2-65 5



RCA TRANSMITTING-TUBE TYPES -Limited Listing

Dimensional Outlines

DIMENSIONS N

7,
2 /VG MA X _M[DIUM
|~ car

5T19 57,

I _

=2 % MAX. MEDIIM
-~ CA

I
87,

INCHES

—~2 Vg MAX. - MEDIUM
6 :]‘_ CAP

sTig MAX.

9,
2 Vg MAX: MEDIUM
o AT

T20 89

£V

9,

IRV A
7

MAX.

fe—2%g MaX

ME DIUM
-~ Cap
-
65/6
1Y,
T20 4
)
12
MA X
q
i ]

5
2% MAX.—'-]

pe—— 3%¢ MaX —.I

3,
67
MAX
SKIRTED
9,
pe=— 2 %6 MAX.—>{ "MEDIUM
B ' _1— CAP
|
T20 8%
MEDIUM .
CAP 2l
S
2Y 15,
\B / 276
1 '

1l

‘ |
I g
3 %6
MAX,
q '/5
MAX
- 1

ey

RADIO CORPORATION OF AMERICA

Electronic Components and Devices

Harrison, N. J.



RCA TRANSMITTING-TUBE TYPES -Limited Listing

Dimensional Outlines

DIMENSIONS IN INCHES
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RCA TRANSMITTING-TUBE TYPES-Limited Listing

Dimensional

Outlines
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RCA TRANSMITTING-TUBE TYPES -Limited Listing Dimensional Outlines
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RCA TRANSMITTING-TUBE TYPES -Limited Listing

Dimensional Outlines
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RCA TRANSMITTING-TUBE TYPES -Limited Listing Dimensional Outlines
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RCA Transmitting Tube
Operating Considerations

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

RATINGS

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

CLEANING

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

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

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

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

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

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

2. Clean rf contact surfaces with a very

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

COOLING CONSIDERATIONS

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

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

Temperature measurements of the tube enve-
lope must be made to insure operation within
maximum ratings. For glass-bulb types, the
bulb "hot-spot” must be located with the tube
operating in its intended application. A
simple technique for locating the "hot-spot"
in low-power, receiving-type tubes is toapply
a low-temperature-melting paint, such as
Tempilaqd, to the entire bulb surface; the
point at which this material first begins: to
melt is the hottest point on the bulb. For
most power tubes, however, this technique is
not satisfactory because of radiation effects.
Therefore, 1t 1s recommended that a thermo-
couple be moved over the envelope to locate
the hottest point on the bulb. (Although the
individual thermocouple readings are not
precise, the relative readings are sufficient.)
Spots of various higher temperature Tempilagq
paints may then be applied only tothe hottest
area; the lowest Tempilaq paint whichwill not
melt must be at or below the maximum temperature
rating. See Ref. l. In general, the hottest
point of a ring terminal is at the seal or

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



RCA Transmitting Tube
Operating Considerations

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

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

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

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

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

Ref.2.

Forced=-Air Cooling—

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

Radiator Types—The external plate con-
struction lends itself to compactness, higher

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

frequency operation, increased power capability
and intense-cooling techniques. Because the
plate is part of the envelope, transfer of
heat by radiation from the plate to the enve-
iope 1s eliminated. The simplest intense-
cooling technique is forced-air. All RCA
forced-air-cooled, external-plate types contain
integral radiators, which are brazed, pressed,
or otherwise secured to the plate to insure

intimate thermal contact.

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

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

Transverse Cooling=—Air flow is directed
across the radiator fromanorifice in a plane
normal to the major axis of the tube and at
the center of the radiator. More efficient
cooling may be accomplished by providing a
cowling to direct and confine the air. Pressure
drop across the radiator itself is normally
insignificant. Typical cooling characteristics
for transverse cooling, such as shown in Fig.1l,
are given in the published data. The following
steps illustrate the use of the chart:

1. Estimate probable Plate Dissipation from
electrical conditions, locate as point
"A" on the abscissa axis (80 watts in
example), and erect a perpendicular line
"ac".

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

Electronic Components and Devices Harrison, N. J.
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FIG.1 - EXAMPLE OF TYPICAL COOLING CHARACTERISTICS
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RCA Transmitting Tube
Operating Considerations

tube operating temperature (assume 200°C
in example), locate the determined value
(200°C-36°C=164°C in example) as point
"B" on the ordinate axis, and construct
horizontal line "bc".

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

Axial Cooling—Air flowis directed through
the radiator by suitable ducts. Air flow may
be in either direction unless otherwise
specified. Typical cooling characteristics
for axial cooling, such as shown in Fig.2, are
given in the published data. The following
steps 1llustrate the use of the chart:

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

2. Determine air flow by constructing a
horizontal line "bc" from point "B" to
the ordinate axis and designate point "C"
(3.5 c¢cfm 1n example).

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

See Ref. 3 for detailed information on the
blower requirements for forced-air-cooled tubes.
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RCA Transmitting Tube
Operating Considerations

Liquid Cooling—The liquid-cooling system con-
sists, 1n general, of a source of cooling
liquid, a feed-pipe system which carries the
liquid to the water jacket surrounding, and
provision for interlocking with the power
supplies the liquid flow through the cooling

courses. A more sophisticated system would
also contain a liquid regeneration loop, flow
regulators, and gages. For more detailed

information on liquid-cooling systems, see

Refs. 4 and 5.

Proper functioning of the coolant system
is of the utmost importance. Even a momentary
failure of the liquid flow may damage the tube.
Without coolant the heat of the filament or
heater alone may be sufficient to cause serious
harm to some tube types. It is necessary,
therefore, to provide a method of preventing
tube operation in case the coolant supply
should fail. A suitable method is the use of
coolant-flow interlocks which open the power
supplies when the flow is insufficient or
ceases. If there i1s an interruption of the
power supplies, it is then necessary to return
the filament or heater voltage to zero and to
restart in the normal manner described in the
published data. The coolant flow must start
before application of any voltage and continue
for several seconds after removal of all
voltages.

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

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

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

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

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

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

Heat Sink—The heat sink should be designed
to act as a constant-temperature device to pre-
vent any increase in temperature by dissipating
the heat beyond the equipment compartment. Heat
sinks can take the form of solids or liquids.
In most applications such a heat sink is
available in the form of equipment chassis,
plate line, or output cavity.
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Coupling=—There are numerous insulating
materials available to serve as the heat-
coupling device, such as beryllium oxide
(beryllia)®, high-aluminum oxide (high-alumina),
mica, and other insulating bodies. Since the
thermal conductivity of these insulators varies

considerably, the choice of insulator will
depend primarily on the plate dissipation in
the given application. For a detailed dis-

cussion on conduction cooling, see Ref. 6.

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

PRECAUTIONS

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

Great care should be taken during the adjust-
ment of circuits. The tube and its associated
apparatus, especially all parts which may be
at high potential above ground, should be
housed in a protective enclosure. The pro-
tective housing should be designed with inter-
locks so that personnel cannot possibly come
in contact with any high-potential point in
the electrical system. The interlock devices
should function to break the primary circuit
of the high-voltage supplies and discharge
high-voltage capacitors when any gate or door
on the protective housing is opened, and
should prevent the closing of this primary
circuit until the door is again locked.

ELECTRICAL CONSIDERATIONS

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

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

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

The life of the cathode can be conserved by
adjusting to the lowest filament or heater
supply voltage that will give the desired
performance. In general, the filament or
heater voltage values given in the published
data include the maximum value and the typical
value. Exceeding the maximum value will damage
or severely shorten the life of the cathode.
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The filament or heater voltage should be
adjusted to the typical value initially, then
reduced to provide satisfactory tube per-
formance; any further reduction will show some
degradation,

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

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

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

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

In general, "warm-ups” of about one second
are adequate in equipment where the microphone
switch actuating the transmitter power relay
is located in the cradle of the handset, such
as a conventional telephone, or similar wall-
type installation. However, when the switch
is the push-button type located on the hand-
set, faster "warm-ups"” are demanded. Extremely
fast "warm-ups" of less than 200 milliseconds
are possible for such "push-to-talk” microphone
switches by the use of a suitably designed
filament overvoltage pulse circuit or "hot-
shot™ circuit.

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

w
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F16.3 - FILAMENT VOLTAGE WAVE FORM

Ef] is applied for time t]. A transfer switch
then reduces the filament voltage to the rated
value, Efg, for the remainder of transmission
time t2. During standby time t3, the filament
voltage is zero.

The block diagram shown in Fig.4 depicts the
basic requirements of a "hot-shot” circuit in
conjunction with the communication equipment.
The auxiliary circuit must provide a low-
impedance filament overvoltage source, a rated
filament voltage source, an accurately timed
means of switching these sources, and a
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protective circuit to prevent possible damage
to the tube filament fromrepeated applications
of overvoltage with insufficient time for the
filament to cool between transmissions. Both
filament voltages are obtained from the
transmitter power supply. Power is supplied
simultaneously to the transmitter and timer

TRANSMITTER
\ POWER SWITCH
PRIMARY ,
POWER oo I
MAIN POWER !
SWITCH /

RECEIVER

TRANSMITTER
POWERRELAY

CIRCUIT

i
|
| |PROTECTIVE
|
|

TRANSMITTER

"PUSH-TO-TALK" vV, -~
MICROPHONE ’j—:\ TRrER
SWITCH oo

V-—QUICK-HEATING VACUUM POWER TUBE =
Ef,—FILAMENT OVERVOLTAGE
Efp—RATED FILAMENT VOLTAGE 926512401

FiG.4 - BASIC RECE{VER-TRANSMITTER WITH AUXIL1ARY
"HOT-SHOT" CIRCUIT

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

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

Before a "hot-shot" circuit can be designed
for a quick-heating tube, it is necessary to
establish maximum ratings for the peak voltage
(on the order of 2 to 3 times the rated filament
voltage) and duration of the filament over-
voltage pulse for the desired heating time.
Filament overvoltage pulse ratings are given
in the published data on quick-heating tube
types.
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—

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

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

Plate Voltage Supply—Power-amplifier tubes
usually obtain plate voltage from rectifiers
provided with suitable filter circuits, although
batteries or local dc generators are sometimes
used, especially in portable and mobile
equlpment.

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

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

In beam power tubes with closely spaced
electrodes, extremely high-voltage gradients
occur even with moderate tube operating
voltages. Consequently, momentary fault
currents may cause catastrophic failure unless
protection is provided. A series impedance 1in
the plate lead is recommended. A resultant
plate impedance, which will provide a plate-
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voltage-supply regulation of no better than
10 per cent, is usually sufficient.

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

Gri1d-No.2 current is composed of a positive-
current component resulting from cathode
emission to grid No.2 and a negative-current
component resulting from secondary-emission
phenomena. Because the net result of these
component currents 1s read on a meter in the
grid-No.2 circuit, grid-No.2 dissipation can
not be accurately determined. Operation
similar to conditions given under Iypical
Operationin the published data will minimize
the possibility of exceeding maximum dissi-
pation.

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

tlectronic Components and Devices Harrison, N. ).
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Grid-No.| Voltage Supply—The grid-No.l bias
ircuit should preferably be adjustable to
permit small variations of grid-No.1l voltage.
This bias adjustment will permit setting the
desired plate current, and it will minimize
variations in tube performance. Sufficient
fixed bias or cathode resistor bias should be
yrovided to protect the tube in the event that
the drive signal is lost.

The design of the bias-voltage supply should
include an instantaneous over-current relay.
The action of the over-current relay and the
inherent regulation of the supply should be
such thatno damage to the tube or supply will
result from an accidental short at the tube
connection or from an internal tube fault.

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

CLASSES OF SERVICE

AF Power Amplifiers—The current and power
values in the Maximum Ratings are averaged over
any audio-frequency cycle of sine-wave form.
The driver stage should be capable of supplying
at low distortion the No.l grid(s) with the
value of peak af voltage given in the Typical
Operation of the published data. In no case
should the Grid-No.l1-Circuit Resistance exceed
the value specified under Maximum Circuit
Values. Transformer or impedance coupling
devices are recommended.

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

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

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

Class B and Class AB2—These classes normally

draw grid-No.l current (indicated by the sub-
script 2in ABg) with large signals and, there-
fore, require tube driving power. To minimize
distortion, the grid-No.l bias supply preferably
should be regulated or held to a low value of
effective resistance. Transformer coupling
should be used.
RF Power Amplifiers or Oscillators—On modern
ceramic-metal envelope types, the frequency
selected 1susually the maximum value at which
reasonable gain and efficiency are obtained.
In glass-envelope types, the maximum frequency
is selected as the frequency above which
excessive rf envelope losses require voltage
deratings and reduced efficiency requires
input deratings.

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

Electronic Components and Devices Harrison, N. J.
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Where Driver-Power Output is shown in the
ublished data, the rf losses associated with
a typical input circuit are also included.

In cathode-drive circuits, a portion of the
driver-power output and the developed rf power
output act in series to supply the load circult.
If the driving power is increased, the output

ill always increase. In a grid-drive circuit,
a saturation effect takes place; i.e., above
a certain value of driving voltage and current,
the output increases very slowly and may even
decrease. It is important to recognize this
difference and not try to saturate a cathode-
.rive stage; otherwise, the maximum grid-No.l
and grid-No.2 input may easily be exceeded.

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

Class C Plate-Modulated-Power Amplifiers—
In plate-modulated class C amplifier service,
the tube can be modulated 100 per cent. The
grid-No.2 voltage must be modulated simul-
taneously with the plate voltage so that the
ratio of grid-No.2 voltage to plate voltage
remains constant.

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

Bias voltage may be obtained from a grid-
No.l resistor, but preferably isobtained from
a combination of grid-No.l resistor with either
fixed supply or cathode resistor to protect
the tube in the event the drive signal is lost.
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In cathode-drive, plate-modulated, class C rf
power amplifier service, the tube can be modulated
100 per cent if the rfdriver stage is simultaneously
modulated 100 per cent. Care should be taken to in-
sure that the driver-modulation and amplifier-
modulation voltages are exactly in phase.

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

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

Linear RF Power Amplifiers—The classes of
operation suitable for linear rf power ampli-
fiers include: class A, class AB1, class ABg,
class B with bias, and class Bwith zero bias.
Class A operation is the more nearly linear,
but it is also the least efficient. Applica-
tion 1s generally limited to low-power-level
amplification. Class ABy produces the best
compromise for linearity, efficiency, and gain.
Class ABg or class B operation provides higher
output for applications where sufficient
driving power is available to permit some
"swamping”, and where linearity requirements
are less stringent. Class Bzero-bias operation

Electromc Components and Devices Harrison, N. J.
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with suitable highmu triodes may be used when
adequate driving power is available.

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

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

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

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

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

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

Pulsed RF Amplifiers and Oscillators—This
service consists of the generation and ampli-
fication of an rf signal, the envelope of
which is a waveform limited to intermittent

@ RADIO CORPORATION OF AMERICA  TRANS. TUBE OPR.

Electronic Components and Devices Harrison, N. J. CONS. 11, 2-65



RCA Transmitting Tube
Operating Considerations

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

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

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

Supply.

Pulse-Modulated RF Amplifiers—This service
consists of the simultaneous amplification and
pulse modulation of a cw rf signal. If differs
from the other more conventional modulated rf
amplifier services in that the modulating wave-
formis limited to intermittent pulses of defined
shape, duration, and repetition frequency.
This type of amplification/modulation 1is
normally done at low power levels; hence, few
power tubes are rated specificallyfor this
service.

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

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

High-power pulse modulators, when used to
"clip" or "flat-top" the output waveform by
the overdriving technique, must provide grid-
No.l and grid-Ne.2 input protection.

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

Voltage Regulator Service—The tube acts as a
"pass tube" having a controllable voltage drop
in a series-regulated voltage-supply circuit.
The plate voltage rating can be interpreted as
applying to the actual plate-~to-cathode voltage
of the tube rather than the supply voltage.
In this case, adequate protective devices must
be used to protect the tube in the event of a
shorted load. Special precaution should be
made to observe the maximum circuit values for
grid-No.1 and grid-No.2 impedance. For infor-
mation on voltage regulator circuits, see Refs.

13,14, and 15.

RADIO CORPORATION OF AMERICA  TRANS. TUBE OPR.
Electronic Components and Devices Harrison, N. J. CONS. 12, 2-65



RCA Transmitting Tube
Operating Considerations

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

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

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

Warning: Beryllia dust and fumes are highly
toxic to mucous membranes and may cause
serious ulcers when imbedded under the skin.
See References 7, 8, and 9.
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Transmitting Tube Ratings
vs Operating Frequency

The MAXIMUM RATINGS given for each type on its data pages
apply only when the type is operated at frequencies lower
than some specified value which depends onthe design of the
type. As the frequency is raised above the specified vaiue,
the radio-frequency currents, dielectric losses, and heating
effects increase rapidly. Most types can be operated above
their specified maximum frequency provided the plate voltage
and plate input are reduced in accordance with the informa—
tion given in the following tabulation.

MAXIMUM PERM1SSIBLE PERCENTAGE
OF MAXIMUM RATED PLATE VOLTAGE & PLATE INPUT
TUBE OPERATING TELEPHONY TELEGRAPHY
Type | FREQUENCY Class B, Class €
Me Class C Grid Plate— Class C
or Suppressor Unmodul ated
Modulated Modul ated
8021 300 100 ~ 100
207 Same as for Type 892
211 15 100 100 100
30 88 80 80
80 70 50 50
801-A 60 100 . 100 100
75 93 80 80
120 78 50 50
803 20 100 100 100
40 86 77 77
60 80 60 60
805 30 100 100 100
45 90 82 82
80 77 55 55
807 60 100 100 100
80 90 80 80
125 75 55 55
809 60 100 100 100
70 93 88 88
120 75 50 50
810 30 100 100 100
60 88 70 70
100 80 50 50
8132 30 100 100 100
60 88 75 75
120 76 50 50

2 |n self-Rectifying Oscillator or Amplifier Service, and in

Amplifier or Oscillator Service with Separate, Rectified,
Unfiltered, Single-Phase, Full-wave Plate Supply, the 8I3
has the same maximum permissible percentages as those shown
for Class C Telegraphy.

TRANS. RATINGS
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MAXIMUM PERMISSIBLE PERCENTAGE
OF MAXIMUMRATED PLATE VOLTAGE & PLATE INPUT

OPERATING TELEPHONY TELEGRAPHY
TUBE | FREQUENCY
TYPE " Class B, Class ¢
c Class C Grid ’ Class C
or Suppressor Plate- Unmodul ated
Modulated Modul ated
814 30 100 100 100
50 90 80 80
75 85 64 64
815 125 100 100 100
175 85 80 80
200 75 70 70
828 30 100 100 100
50 90 80 80
79 80 65 65
830-8 15 100 100 100
30 87 77 77
60 74 54 54
832-A 200 - 100 100
250 - 89 89
834 100 100 100 100
170 89 80 80
350 73 53 53
835 20 100 100 100
40 85 80 80
100 70 50 50
837 20 - 100 100
40 - 76 7%
60 - 62 62
838 30 100 100 100
60 85 75 75
120 70 50 50
860 Same as for Type 838
880 Voltage Input
25 100 100 100 100
50 80 94 72 75
75 68 85 56 62
100 60 75 45 50
889-A 50 100 100 100
100 85 75 75
150 72 50 50
889R--A Volt. Imput
40 100 100 100 100
65 85 78 87 73
100 72 60 65 50
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Electronic Components and Devices

Harrison, N. J.

&



Transmitting Tube Ratings
vs Operating Frequency

MAX IMUM PERMISSIBLE PERCENTAGE
OF MAX IMUM RATED PLATE VOLTAGE & PLATE INPUT
OPERAT ING TELEPHONY TELEGRAPHY
TUBE | FREQUENCY
TYPE Class B,
Me Class C Grid C,Pllaastsé_c Class C
or Suppressor Unmodulated
Modulated Modul ated
891 1.6 - - 100
7.5 - - 75
20 - - 50
891-R 1.6 - - 100
7.5 - - 75
20 - - 50
892 1.6 100 100 100
7.5 85 85 75
20 76 75 50
892-R 1.6 100 100 100
7.5 85 75 75
20 76 50 50
1613 45 - 100 100
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
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
5713 220- - - 100
5763 Volt. Input |Volt. Input
50 - 100 100 100 100
175 - 100 80 100 80
5771 Volt. Input
1.6 100 100 120 112.5
25 100 100 100
- 50 75 75 75
5786 160 - 100 100
6417 Same as for Type 5763
8005 60 100 100 100
80 90 75 75
100 83 60 60

TRANS. RATINGS
RADIO CORPORATION OF AMERICA vs. FREQ. 2
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CIRCUITS FOR HOT-CATHODE MERCURY-
VAPOR & GAS RECTIFIER TUBES

Numerical Relationships Among Electrical Quantities

E = Trans. Sec, vultage (RMS) lay = Average DC Output Current
Eav = Average DC Output Voltage lb = Average Anode Current
Epm; = Peak loverse Anode Voltage Ip = Anode Current (RMS)
En = Peak DC Output voltage 'pm = Peak Anode Current
€, = Major Ripple voltage (RMS) Pa) = Line volt-amperes
f = Supply Frequency Pap = Trars, Pri., volt-amperes
f. = Major Ripple Frequency P, = Tran~. Sec. Volt-amperes
X

as
Pge = OC Power (E. x t,)

av

Note: Conditions assumed involve sine-wave supply; zero
voltage drop in tubes; no losses intransformer and cir-
ruit; no back emf int7e loadcircuit; and mophase-back.

RATIO Fig.tlrig.z qu.lein.ulFi..S'TFIg.G]Fig.7lFi9.8
Voltage Ratios

E/Eav 2.221 11 1.11 [0.854 10.854 1 0.427]0.785 | 0.74

Epmi/E 1.41{ 2.83| l.at] 2,45 2.45| 2.45| 2.83] 2.83

Epmi/Eav 3441 314 1,57 2.09] 2.09| 1.06| 2.22| 2.09

En/Eay 304 1.57) 1,57 L2t to5) 1.oB| Lil] LOB

E /€y 1.11]0.47210.472(0.177| 0.04| 0.04{0.106] 0.04

Frequency Ratio

t /1 [ 0] 2] 2] 3] 6] 6] 4 6
Current Ratios

IP“‘V 1.57]0.75)0.785{0.578 |0.289 | 0.578 0.5{ 0.408°

b/ Vay 1| o8| 0.5] 0.33|0167] 0.33f 0.5 [0.167
Resistive Load

Ipm“av 3.4 1.7 1.57| .21 | 0.52} 1.O5| L. I .05

‘pm“b 3,14 314 3.14) 3.63| 3.14| 3. 14 4.5 6.3
Inductive Load®

'pm“av - 1 ] i 0.5 i 1 1
Power Ratios

Resistive Load

Fas/Pac 3491 L4 124 — — — — —

Pap’Pac 2,691 L.23{ .24 — — — — —

U™ 2.65( 1.23] .24 — — - — —
Inauctive Load®

Pas/Pac — 1571 i L7 1.48)F 1,051 1.57] .81

Pdp/PdC — 1 ] onn | or2r] onos| o nos i} 2

P21/Pac — vl o 2] rosl o nos| o] Los
* Bleeger current of 2% full-load current will provide exciting current

for balance coil and thus aveid poor regulation at light loading.
C The use of a large filter-input choke is assumed.

FEB. 1, 1952 DEPARTMENT Hg & GAS RECT.
RADIO © n‘ouunu, NEW JERSEY CIRCITS 1
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CIRCUITS FOR HOT-CATHODE MERCURY-
VAPOR & GAS RECTIFIER TUBES
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CIRCUITS FOR HOT-CATHODE MERCURY-
VAPOR & GAS RECTIFIER TUBES
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FIG.8 HALF-WAVE SIX-PHASE (QUADRATURE OPERATION)
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