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• 

• 

Radio 
Transmitting 

Tubes 

The first publication i_n this book, ET-5- Radio Transmitting Tubes, lists all G-E trans­

mitting tubes, essent~l t f c· hrncal data, and list prices. 

. . 
Technical Desc n1,tive Lulletins (GET) are filed in the first Gecb ,n uf this book numerically 

by tube type numb.=r . Installation and Operation Instructions (GEH' 3re fiJ, d ·n the second4ry 

section by publication numh~r and an index to the instructions is provided. A copy of the st'l.nda.r~ 

Service Report used wilu General Electric tubes is included as the last publication in the seco., ;:1 

section. 

Although the information is listed in loose-leaf form to facilitate revisions and additions, 

the General Electric Company reserves the right to change prices or other data without notice. 

The book is recorded in your name as follows: 

• 

Name ............... Radi.o .... 0.f f i.C.(::l.r. ... J.o_h_n .... s .•.... B.ake.r ................................. . 

<\ddress ........... S • S .•.... George.· .Verity, .. U •. S •... Lines ......................... . 

c/o Postmaster 
----------------------------------------------------------------------- -- ----------------······· --- --------------------- ---------------

New York , New York 

Lis t E- 201 

GENERAL8 ELECTB~.C 
Schenectady, N. Y. 
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Let G-E electronic engmeet"s help 
proper tube for your application. 
For operat ing dependabHity, for l 

•• Thoriated tungsten 
filaments 

• High power water cooled 
tubes 

•• The screen grid tube 

• Hot cathode, mercury 
vapor rectifiers 

• Metal tubes for receivers 

• Introverted anode for wide 
band television 

• Small size vacuum 
capacitors 

• Flexible diaphragm 
vacuum switches 

These and many other G-E firsts 

combine with careful workmahship; 

exacting construction and ri 

_ing to provide you 

tronic tubes. 

t' G.E. offers 
,;qi# 

a:ryfng frQm 

, I 

wigfi
Stolen 2 Line Transparent

wigfi
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CATHODE PLATE I MAX. FREQ . MC. 

Type Users' No. of 
E lec-No. Price trodes Volts Amp. 

-- --
GL-146 $15.00 3 10 3.25 
GL-152 15.00 3 10 3.25 
GL-159 60.00 3 10 9.60 
GL-169 60 .00 3 10 9.60 
GL-203-A 10.00 3 10 3.25 

GL-204-A 85.00 3 11 3 .85 
GL-211 10.00 3 10 3.25 
GL-242-C 12.00 3 10 3.25 
GL-276-A 12.00 3 10 3.0 
GL-800 10.00 3 7.5 3.25 

GL-801-A 2.50 3 7.5 1.25 
GL-802 3.50 5 6.3* 0.90 

GL-803 25.00 5 10 5.00 
GL-805 10.00 3 10 3.25 

GL-806 22.00 3 5 10.0 

GL-807 2.25 5 6.3* 0.90 

GL-809 2.50 3 6.3 2.50 

GL-810 13.50 3 10.0 4.50 

GL-811 3.50 3 6.3 4.00 

GL-812 3.50 3 6.3 4.00 

GL-813 22.00 4 10.0 5.00 
GL-814 15.50 4 10.0 3.25 

GL-815 4.50 5t 6.3t 0.8t 

GL-828 17.50 5 10.0 3.25 

GL-829-B 19.50 5t 6.3t l.125t 
GL-830-B 10.00 3 10.0 2.0 

GL-833-A 76.50 3 10.0 10.0 

GL-835 10.00 3 10.0 3.25 
GL-837 2.80 5 12.6* 0.70 
GL-838 9.00 3 10.0 3.25 

GL-842 3 .25 3 7.5 1.25 
GL-843 1.65 3 2.5* 2.50 
GL-845 10.00 3 10.0 3.25 
GL-849 120.00 3 11.0 5.00 
G L-851 160.00 3 11.0 15.50 

GL-860 32.50 1 10.0 3.25 
GL-861 155.00 4 11.0 10.0 
GL-1613 1.80 5 6.3* 0.70 
GL-1614 2.80 5 6.3* 0.90 
GL-1619 2.20 4 2.5 2.0 

GL-1623 2.50 3 6.3 2.5 

GL-8012 19.00 3 6.3 2 .0 

Figures in bold type are I CAS ratings. 
• Heater-type cathode. 
t Per section. 

Max. 
Volts 

--
1500 
1500 
2000 
2000 
1250 

2500 
1250 
1250 
1250 
1250 

600 
500 
600 

2000 I 
1500 

3000 
3300 

600 
750 

750 
1000 
2000 
2250 

1250 
1500 
1250 
1500 

2000 
1250 
1500 
400 
500 

1250 
1500 
750 

1000 

4000 
4000 
1250 

500 
1250 

425 
450 

1250 
2500 
2500 

3000 
3500 

350 
375 
400 

750 
1000 
1000 

t Single- or two-phase filament . Voltage is per unit. 

Max. 
Amp. 

0.200 
0.200 
0.400 
0.400 
0.175 

0.275 
0.175 
0.150 
0.125 
0.080 

0 .070 
0.060 
0.060 
0 .175 
0.210 

0.200 
0.300 
0.100 
0.100 

0.100 
0.100 
0.250 
0.275 

0.125 
0.150 
0.125 
0.150 

0.180 
0.150 
0.150 
0.150 
0.150 

O. l60 
0. 180 
0.240 
0.150 

0.500 
0.500 
0.175 
0.080 
0.175 

0.028 
0.040 
0.175 
0.350 
1.00 

0.150 
0.350 
0.050 
0.110 
0.075 

0.100 
0.100 
0.080 

§ Single-, three-, or six-phase filament. Voltage is per strand , 
current is per terminal. 

Max. @ @50 % Bulletin Max. Mu Gm 
ln put, Dissi- Max. Max. No. 

pation, Plate Plate Watts Watts Input Input 
-- --

300 125 15 60 75 . . .. ET-T8l 
300 125 15 60 25 ET-Tll 
800 250 15 35 20 .. GET-739 
800 250 15 35 85 .. ET-Tl08 
220 l00 l 5 80 25 .. GET-50l 

690 250 3 30 23 . . - . GET-502 
220 100 15 80 12 GET-503 
188 l00 6 30 12. 5 GET-956 
156 100 20 100 12 .... GET-955 
100 35 60 180 @ 55 % 15 ET-T59 

42 20 60 120 8 GET-76l 
25 10 30 100@ 55 % 2250 ET-T57 
33 13 

350 l25 20 70 4000 GET-759 
3 15 125 30 80 ... GET-921 

600 150 30 100 12.6 ET-T72 
1000 225 

60 25 60 125@ 55 % 6000 ET-T38 
75 30 

75 25 60 120 50 .... ET-T58 
100 30 
500 125 30 100 36 .... ET-T99 
620 150 

155 40 60 115 160 . . . GET-754 
255 55 
155 40 60 100 @ 60 % 29 ET-T71 
225 55 

360 100 30 60@ 75 % 3750 ET-Tl 
180 50 30 100 3300 ET-T22 
225 65 

60 20 150 225@ 70 % 6.5 4000 ET-T-l 
75 25 

200 70 30 75@ 65 % 4500 GET-986 
270 80 
l20 40 200 250@ 89 % 8500 GET-965 
150 60 15 60@ 54 % 25 ET-T20 

1800 400 30 75@ 72 % 35 ET-T3 
2000 450 

220 100 20 100 12 3600 ET-T63 
32 12 20 80 3400 GET-750 

220 100 30 120 GET-920 

12 . . . 3 . . . ET-T13 
15 6 30@ 80 % 7.7 ... . GET-751 
75 . . . . . . . . . 5 . . GET-505 

875 400 3 30 19 . . . GET-489 
2500 750 3 15 20.5 ET-T41 

300 LOO 30 120 200 1100 ET-T39 
1200 400 20 60 300 2400 ET-T5 

l7.5 10 45 90@ 85 % 2500 ET-T70 
35 21 80 120 @ 75 % 6050 GET-769 
30 15 45 90@ 77 % 4500 GET-90-l 

75 25 60 115 20 . .. . GET-7-l8 
100 30 

50 40 500 600 @63 % </> 18 ET-T67 

tt Single- or three-phase fila ment. Voltage is per strand , 
current is per strand. 

~[ Quadrature operation. A 
.6 Surge-limiting diode operation. -

</> Ma ximum permissible percentage of only maximum pla te 
voltage, the minimum pl a te inpu t may be 100 per cent of its 
rated value. ,, 

Prices and other data subject to change without notice 
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Prices Effective Dec. 1, 1944 
HIGH-VACUUM, AIR-COOLED TYPES 

CATHODE PLATE MAX. FREQ. MC. 
Users' No. of 

T ype J'\o. Users' Renewal Elec-
M ax. Max. @Max. @50% 

Mu Bulletin 
Price Price trodes Volts Amp Max. Max. Pla te Dissi- Plate Max. No. 

*** Volts Amp Input, pation, Input Plate 
Watts Watts Input 

--3- - - - --- ---moo 0.150 
- -GL-3C22 $60.00 . . ... . 6.3 2 .0 150 125 1000 . ... 40 

GL-833-A 76.50 ...... 3 10 10 4000 0.500 1800 400 20 75@65% 35 ET-T3 
4000 0.500 2000 4 50 

GL-889-R 325.00 $295.00 3 11 125 8500 2.00 16000 5000 25 .... 21 ET-T12 0 
GL-891-R 410.00 310.00 3 llt 60.0 10000 2.00 15000 4000 1.6 20 8 ET-T40 

GL-892-R 410.00 310.00 3 llt 60.0 12500 2.00 18000 4000 1.6 20 50 ET-T36 
GL-893A-R 800.00 650.00 3 10§ 61.0§ 20000 4.00 70000 20000 5 25 36 GET-95 9 
GL-895-R 1250 .00 1050.00 3 19 # 138 17000 9.00 110000 20000 6 ... . 37 . . . . . . 
GL-8002-R 125.00 ...... 3 16 38.0 3500 1.00 3000 1200 120 200 20.5 ET-T16 
GL-8010A-R 55.00 . . . . . . 3 5.7* 2.0 1100 0.100 . . . . 50 350 .... 30 GET-98 

- ~ IGH-V ACUUM, WATER-COOLED TYPES 
0 

GL-207 $220.00 ...... 3 22 51.0 15000 2.00 30000 10000 1.5 20 20 ET-T49 
GL-846 200.00 ...... 3 11 51.0 7500 1.00 7500 2500 50 150 40 GET-603 
GL-858 275.00 . . . . . . 3 22 52.0 20000 2.00 40000 20000 1.5 40 42 ET-T25 
GL-862-A** 750.00 . . . . . . 3 33 207.0 20000 10.00 200000 100000 1.6 . . .. 48 ET-T50 

GL-880 350.00 . .. . . . 3 12.6 320.0 10500 6.0 60000 20000 25 100 20 ET-T128 
GL-889 175.00 . . . . .. 3 11 125 8500 2.00 16000 5000 50 150 21 ET-T18 
GL-891 285.00 ...... 3 llt 60.0 12000 2.00 18000 6000 1.6 20 8 ET-T9 
GL-892 190.00 . . . . . . 3 llt 60.0 15000 2.00 30000 10000 1.6 20 50 ET-Tll0 

GL-893-A 450.00 3 10§ 61.0§ 20000 4.00 70000 20000 5 40 36 ET-T69 
GL-895 950.00 . . .. . . 3 19 # 138 17000 9 140000 40000 6 . . . . 37 . . . . . . . 
GL-898-A** 750.00 . . . . . . 3 16.5tt 70.0tt 20000 10.00 200000 100000 1.6 . .. . 45 ET-T109 
GL-8002 110.00 . .. . . . 3 16 38 3500 1.00 3000 1200 150 300 20.5 ET-T15 
GL-8009 450.00 ...... 3 12.6 320 10500 6.00 60000 20000 25 100 20 ET-T14 

MERCURY-VAPOR RECTIFIERS 

I 
CATHODE Max. 

GASKETS FOR WA YER­
COOLED TYPES 

Users' No. of Peak Avg. Bulletin Used On Users' T ype No. Price Elec- Inverse Plate No. trodes Volts Amp Volts Amp. 
Cat. No. Tube Type Prices 

--- ---
GL-266-B $100.00 2 5 30 22000 5.0 GET-745 

10.0 ,r 
GL-816 1.00 2 2.5 2.0 5000 0.125 ET-TlO 
GL-857-B 160.00 2 5 30 22000 5.0 GET-745 

GL-862-A l 5182028Pl GL-880 $0 .98 
GL-898-A 

5182028P2 GL-858 .80 GL-893-A 
10.0,r 

G L-866-A /866 1.50 2 2.5 5 10000 0.25 ET-T103 
GL-869-B 100.00 2 5 18.0 20000 2.5 GET-964 

15000,r 5.0,r 
GL-870-A 600.00 2 5 65.0 16000 75.0 ET-T17 

GL-214 

l GL-846 
5182028P3 GL-207 .17 

GL-891 
GL-892 

5182028P8 GL-889 .35 
GL-872-A /872 7.50 2 5 7.5 10000 1.25 ET-T12 5182028P10 GL-8002 .17 

THYRA TRONS-grid-controlled gaseous discharge tubes 

Users' No. of CATHODE PLAT E Starting Temp R ange Shipping Bullet in T ype No. Price Elec- Pea k Inv. Peak Avg Grid Condensed Weight No. trodes Volts Amp Vol t s Am p Amp Voltage Mercury C in Lb 

GL-3C23 $9.00 3 2.5 7.0 1250 6.0 1.5 Neg +4o-+so 3 ET-T62 
FG-17 6.00 3 2.5 5.0 5000 2.0 0.5 Neg -40-+80 4 GET-428 
GL-502 1.50 4 6.3 0.6 1300 0.500 0.100 Neg -40 -+80( II) 3 GET-1079 

-AIGH-VACUUM RECTIFIERS 

No. of CATHODE PLATE Voltage Average 
T ype Users' Elec- Drop Dissipa - Bulletin 
No . Price Max. l nv. Max. A verage tion No. trodes Volts Amp. Volts Amp. Amp. Volts Watt s 

- -- --- ---
GL-217-C $20.00 2 10 3.25 7500 0.600 . . . 210 . . . . . . . . . ... .... GET-762 
GL-836 11.50 2 2.5 5.0 5000 1.0 0.25 45 . . . . . . . . . . .. .... GET-972 
GL-1616 5.75 2 2.5 5.0 5500 0.800 0.1 3 75 . . . . .. . . . . . . . ... GET-976 
GL-1641 3.75 3 5.0 3.0 2120 0.250 . . . . 61 . . . . . . . . .... . . . . GET-987 
GL-8013-A 12.00 2 2.5 5.0 40000 0.150 0.020 . . . . . . . . . . . . . . . . .. . . ET-T11 
GL-8020 18.00 2 5.0 6.0 40000 0.750 0.100 200 . . . . ... . . . . . . . . GET-988 

5.8 .6 12500 .6 . . . . . . . . . . . 75 .6 . . . . . ... .... 
Figures in bold type a re ICAS rat ings. 

-

* Heater-type cathode. 
§ Single-, three- , or six-phase filament. Voltage is per stra nd , 

current is per terminal. 
*** Applies when a radiator in good condition is returned pre­

paid to Schenectady. 
** Cred it for return, prepaid, to Schenectady-carton $5.00, 

tube $10.00 . 
t Single- or two-phase fi lament . Voltage is per unit . .. . 

tt Single- or three-phase filament. Voltage is per strand, cur­
rent is per strand. 

,r Quadrature operation. .6 Surge-limiting diode operation. 
( 11) Ambient temperature range. 

# Voltage to neutral. 

Prices and othe r data sub ject to change without notice 
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C-E 
Electronic tubes , 
are at work today . . 
in all types of govern·ment communica­
tions, FM, television, police radio, 
carrier current, standard broadcast and 
all kinds of special radio applications. 

also look to C-E 
for 

Electronic Tubes for Indus-

Descriptive 
Bulletin 

try ..•.•...........••... . ETl-12 
Electronic Receiving Tubes.MAQ-114 
Vacuum Switches .......• . . ETX-1 
Vacuum Capacitors . . . . ..... ETX-2 

igh-voltage Rectifier 
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G-E TRANSMITTING TUBES 
INTERCHANGEABILITY CHART 

Other G-E Other G-E Other G-E Other G-E 
Types Equivalent Types Equivalent Types Equivalent Types Equivalent 

BW-11 GL-834 21\C GL-835 WE-357A * GL-833A 857A GL-857B 
RK-11 * GL-1623 21\D FP-285 358-A GL-858 857B GL-857B 
RK-12 * GL-809 217C GL-217C 361A * GL-835 858 GL-858 
HV-18 * FP-252A 218 GL-218 369A GL-869B 860 GL-860 
T-20 GL-1623 218S * GL-218 376A GL-276A 861 GL-861 
TZ-20 * GL-809 219 GL-219 384D * GL-845 862 GL-862 
RK-21 * GL-838 241B * GL-849 450T * GL-833A 863 * GL-892 
RK-23 * GL-802 242-A-B-C GL-242C 450-TH * GL-833A 865 GL-865 
RK-23A * GL-802 249B * GL-866A/866 450-TL * GL-833A 866 GL-866A/866 
HY-25 * GL-809 250TH * GL-806 WL-460 FP-252A 866A GL-866A/866 
RK-25 GL-802 250TL GL-806 WL-463 * GL-806 866A/866 GL-866A/866 
RK-25B GL-802 251A * GL-851 WL-469 * GL-211 866B * GL-866A/866 
RK-28A GL-803 254B * GL-865 WL-469 FP-285 869A-B GL-869B 
RK-30 GL-800 255B *GL-869B 520B GL-520B 870 GL-870 
RK-32 * GL-834 258B * GL-866A/866 WL-531 * GL-218 870A GL-870A 
35-T * GL-812 260A GL-860 HK-654 * GL-833A 872 GL-872 
RK-36 * GL-806 261A * GL-835 T-756 * GL-1623 872A GL-872A 
RK-39 GL-807 266B GL-866B 800 GL-800 880 GL-880 
HY-40 * GL-802 266C GL-857B 801 GL-801 WL-881 * GL-869B 
T-40 * GL-812 267B * GL-872A 801A GL-801 889 GL-889 
HY-402 * GL-809 270A * GL-849 802 GL-802 889R GL-889R 
TZ-40 * GL-811 276A GL-276A 803 GL-803 891 GL-891 
RK-41 * GL-807 279A * GL-851 805 GL-805 891R GL-891R 
RK-44 GL-837 284D * GL-845 T-805 GL-805 892 GL-892 
RK-45 * GL-837 295A GL-203A 806 GL-806 892R GL-892R 
RK-47 GL-814 298A * GL-862 807 GL-807 893 GL-893 
RK-48 * GL-813 303A GL-203A 809 GL-809 893R GL-893R 
RK-49 * GL-807 304A GL-204A 810 GL-810 898 GL-898 
UH-50 * GL-837 304B GL-834 811 GL-811 905 GL-805 
HY-5 lZ * GL-811 F-307A GL-207 812 GL-812 938 GL-838 
RK-52 * GL-811 310 * GL-801 813 GL-813 941 PT-841 
RK-57 GL-805 311 GL-211 814 GL-814 945 GL-845 
RK-58 GL-838 311CT GL-835 815 GL-815 949 GL-849 
RK-60 GL-1641 311T GL-211 T-825 * GL-1623 951 GL-851 
HY-61 * GL-807 311T FP-285 829 GL-829 966 GL-866A/866 
RK-63 * GL-806 317C GL-217C 833 GL-833A 966A GL-866A/866 
HY-69 * GL-807 318A GL-218 833A GL-833A 972 GL-872 
HF-100 * GL-810 F-319A GL-219 834 GL-834 972A GL-872A 
ZB-120 * GL-838 WE-319A GL-872A 835 GL-835 1613 GL-1613 
T-125 * GL-810 WE-322A GL-803 836 GL-836 1614 GL-1614 
TW-150 * GL-806 331A GL-805 837 GL-837 1616 GL-1616 
TW-150 * GL-810 332A * GL-803 838 GL-838 1619 GL-1619 
HF-200 FP-252A 341AA GL-891R 841 PT-841 1623 GL-1623 
HF-200 * GL-810 342B-C GL-242C 843 GL-843 1625 * GL-807 
203A GL-203A F-346A GL-846 845 GL-845 1627 * GL-810 
2032 * GL-838 350A * GL-807 846 GL-846 1628 * GL-8012 
204A GL-204A F-353A GL-872A 848 * GL-891 8002 GL-8002 
207 GL-207 HK-354 * GL-806 849 GL-849 8002R GL-8002R 
211 GL-211 F-357A GL-8578 851 GL-851 8012 GL-8012 

* Approximately equioalent; has similar ratings hut is not completely inlerchan,eahle. 

f ·OR FURTHER INFORMATION on G-E electronic tubes, ask for Bulletins GEA-3315C and 
GEA-3736 containing data and prices. For information on specific types, please ask for technical information 
sheets by tube type numbers. Any G-E tube distributor, or G-E sales office can supply this information. Or 
write direct to General Electric, Radio and Television Department, Schenectady, N. Y. 

Supersedes issue dated Sept. 8, 1941. 

KEYS 105, 106, 10 7,1 08,274 : LI STS A5 1 , 68, 68A, 68B, 68 D, 92 G ENE RA L ELECTRI C COMPAN Y, S CH ENECTADY, N . Y. 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Vacuum Capacitors GL-1 L21, GL-1 L33, GL-1 L36 

and GL-1 L38--Description and Rating 

These vacuum capac itors are designed for c ircuits where the peak voltage is 7500 
volts . Among th~ advantages of these capacitors is their small size which permits a 
more compact design than that of air capacitors. 

Technical Information 

These data are for reference only. For design information see the specifications. 

GL-1L21 

GL-1L33 

GL-1L36 

GL-1L38 

UNMARKED END NORMALLY 
GROUNDED 

1" 
sR 

s·· 
I a MAX. DIA, -

MARKED END 

Capacitance 
± 5 Per Cent 

1 2 J-.LJ-.Lf 

100 J-.LJ.J, f 

25 /.J,fJ,f 

50 fJ,J-.L f 

11 +010" 
~ .562 -:oos· DIA. 

t-+-------+-------~ 

3" I" r 

Outline Vacuum Ca pacitors 
GL-1L21, GL-1L36, and GL-1L38 
K-5964469 11-23-43 

Max Peak Ambient 
Voltage Max 

7.5 kv +65 

7.5 kv +65 

7.5 kv +65 

7.5 kv +65 

1" 
e R 

UNMARKED END 
NORMAL LY GROUNDED 

5" 
le MA X, 

DIA 

MA RKED END 

C 

C 

C 

C 

Temperature 
Min 

-40 C 

-40 C 

-40 C 

-40 C 

Outline Vacuum Capacitor 
GL-1L33 

K-5964459 11-23-43 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
4-44 (7M) 
Filing No. 8850 S11perstdu GET-914 

ET-T55 

9 " 1 '' 
4 f6 .!. 8 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Vacuum Capac itors GL-1L22, GL-1L23 and GL-1L25 

Description and Rating 
These vacuum capacitors are designed for circuits where the peak voltage is 16,000 volts. Among the advantages of these capacitors is their small size which permits a more compact design than that of air capacitors . 

TECHNICAL INFORMATION 
These data are for reference only . For design information see the specifications. 

GL-1122 
GL-1123 
GL-1125 

Capacitance 
±5% 
25 µµi' 
50 µµf 
12 µµf 

MARKED END 

Outline Vacuum Capacitor 
GL-1122 

K- 8277098 11-23 - 43 

Max Peak 
Voltage 

16 kv 
16 kv 
16 kv 

Ambie n t Temper a ture 
Ma x Mi n 

+65 C -40 C 
+65 C -40 C 
+65 C -40 C 

.562"'. 8~~ ~.--_- ,_._,---~~ 
DIA ~! -h UNMARKED END 

I NORM ALLY GROUNDED 

f1 ,., 
\ 14~-· 

3"!~· 

Outline Vacuum Capacitors 
GL- 1123 and GL-1125 

K- 8639363 11-23-43 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
4-44 (7M) 
Filing No. BBSO 

ET-T56 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Thyratron GL-3C23--Description and Rating 

The GL-3C23 thyratron is designed for use in regulated-rectifier circuits. The 

use of a gas mixture of argon and mercury vapor provides constancy of characteristics 

within wide temperature limits. The construction, however, enables the tube to with­

stand higher voltages than many gas-filled types. 

Technical Information 

These data are for reference only. For design information see the s pecifications. 

GENERAL CHARACTERIST ICS 

Electrical 

Number of Electrodes 
Cathode, Type 
Voltage 
Current, approx 
Heating Time 
Tube Peak Voltage Drop, approx 

Approximate Control Characteristics 
Anode Voltage 
Grid Voltage 

Approximate Anode to Grid Capacitance 
Deionization Time, approx 
Ionization Time, approx 

Mechanical 

Over-all Dimensions 
Maximum Length 
Maximum Diameter 

Base 
Cap 
Net Weight, ap~rox 
Shipping Weight, approx 

MAXIMUM RATINGS 

Maximum Peak Anode Voltage 
Inverse 
Forward 

Maximum Negative Grid Voltage 
Before Conduction 
During Conduction 

100 
-2.5 

3 
Coated-filament 

500 
- 4.5 

2.5 Volts 
7.0 Amperes 

15 Seconds 
15 Volts 

25 Volts 
0 Volts 

1.8 uuf 
1000 Microsec 

10 Microsec 

6 1/8 Inche s 
2 1/16 Inches 

Medium 4-Pin Bayonet, M8-078 
M8-128 

3 Ounces 
3 Pounds 

1000 Volts 
1000 Volts 

500 Volts 
10 Volt s 

ET-T62 

I 
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MAXIMUM RATINGS (CONT'D) 

Maximum Anode Current 
Instantaneous 

25 cycles and above 
Below 25 cycles 

Average 
210 to 400 cycles 
Below 210 cycles 

Surge, for design only 

Maximum Grid Current 
Instantaneous 
Average 

Maximum Time of Averaging Current 
Temperature Limits, Condensed me·rcury 

RMA 0A5E 
Me - \2{0 

'BO\TOM VIEW 
OF BA5E 

Outline for Thyratron GL-3C23 
K-8639392 7-3-43 

6.o Amperes 
3.0 Amperes 

1.0 Ampere 
1.5 Ampere 

55 Amperes 

0.050 Ampere 
0.010 Ampere 

5 Sec 
-40 to +80 C 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y . 
4-44 (BM) 
Filing Na. 8850 

-

wigfi
Stolen 2 Line Transparent
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-146--Description and Rating 

The GL-146 is a three-electrode tube desig~ed for u se as a zero-bias Clas s B 
amplifier. It may be used also as a Class C amplifier. 

TECHNICAL INFORMATION 

GENERAL CHARACTERISTICS 

Electrical 

Filament Voltage 
Filament Current 
Amplification Factor, Ib = 90 ma 
Grid-plate Transconductance 
Direct Interelectrode Capacitances: 

Grid-plate 
Input 
Output 

Mechanical 

Base 
Net Weight, approximate 
Shipping Weight , approximate 
Installation and operation 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

D-c Plate Voltage 
Max Signal Plate Current, pe r tube 
D- c Max Signal Plate Input, per tube 
Plate Dissipation, per tube 
D-c Grid Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Max Si gnal Plate Input* 
Effect Load Resistance, plate-to-plate 
Max Signal Plate Power Output 

CLASS B R-F POWER AMPLIFIER 

Typical 
Operation 

1000 1250 
0.160 0.160 

0 0 
.02 .034 

0.32 0 .32 
320 400 

7000 8400 
200 250 

10 Volts 
3.25 Amperes 

75 
3900 Micromhos 

8 .4 uuf 
7 . 6 uuf 
3.5 uuf 

4310 
14 Ounce s 

3 Pounds 
GEH-980 

Maximum 
Ratings 

1500 
0.175 

250 
125 

Volts 
Ampere 
Watts 
Watts 
Volts 
Ampere 
Ampere 
Watts 
Ohms 
Watts 

Carrier conditions pe r tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 1000 1250 1500 Volts 
D-c Grid Voltage 0 0 () Volts 
D- c Plate Current 0.15 0 .132 0.175 Ampere 
Plate Input 200 Watts 
Plate Dissipation 125 Watts 
Plate Power Out put 45 55 Watts 

Typical Maximum 
Operation Ratings 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE-MODULATED 
Carrier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 1000 1250 Volts 
D-c Grid Voltage -200 -400 Volts 
D-c Plate Current 0 . 16 0.175 Ampere 
D- c Grid Current, approximate 0 .04 0 .. 06 Ampere 
Plate Input 220 Watts 
Plate Dissipation 80 Watts 
Plate Power Output 100 Wa tts 

ET-T81 
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CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
,Key-down conditions per tube without modulationt 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approximate 
Plate Input 
Pla.te Dissipation 
Plate Power Output 

* Averaged over any audio-frequency cycle. 
t Modulation, essential-ly negatiye, may be used 

quency envelope does not exceed 115 per cent of 

Typical Maximum 
Operation Ratings 

1250 1500 Volts 
-150 -400 Volts 
0.18 0.20 Ampere 
0.03 0.06 Ampere 

300 Watts 
125 Watts 

150 Watts 

if the positive peak of audio-fre­
the carrier conditions. 

GL-146 can be operated at maximum ratings in all classes of service at fre­
quencies as high as 15 megacycles. The tube may be operated at higher frequencies 
provided the maximum values of plate voltage and ~ower input are reduced as the fre­
quency is raised. (Other maximum ratings are the same as shown under TECHNICAL IN­
FORMATION.) The tabulation below shows the highest percentage of maximum plate volt­
age and power input that can be used up to 60 me for the various c lasses of service. 
Special attention should be given to adequate ventilation of the bulb at these fre­
quencies. 

FREQUENCY 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class 

Class 

... 

... 

-
I 
l 

B telephony 

I 

; 

f , 
~ 

' 3 
• ~ 

C(telephony, plate-modulated 
(telegraphy 

I I I 
I I I I 
I I I I 

----...... . .. 1,1 T~ O,Wad&-IC• 
~•10vott,ct-c 

I 

I 
A I\ 

I'-. I'--. 

- .,.., l•rlol •!!l!J I 
•» I I 

- - - - - """ 

~late-grid Transfer Charac teristics 
for Transmitting Tube GL-146 

K-6917443 4-10-40 

" q.>--f+l,,c+---+-+-t-t-+-+--+-t-i-+-++-+-t---4--+---1 
C H -V1)-t-i-+-+-+-t-iH-+--+-+-t-t-+-+-+-+----,H __ 1---•11 

I 
V,.. 

"_:_• H/4-+-+-H--:::J=+.-t-HH-++-t-H---t----t-1 _ ...... - ... 
I --
y 

·- •• 0 
,LATE 'IOLTASE IN 'IOLTS 

15 30 

100 85 

100 75 

Tube Mountin'.? Position _ 
Vert i cal - Base up or down 
Horizontal - Filament 

in vertical plane, 
on edge 

Base 
No.4.310 

60 Mc 

69 Per 

50 Per 

Outiine Transmitting Tube GL-146 
K-5182000 3-31-42 

Average Plate Characteristics 
for Transmitting Tube GL-146 
K-6917433 6 -3-44 

GENERA:L ELECTRIC COMPANY, SCHENECTADY, N. Y. 
6-+4 (7M) 
Filing No. 8850 

cent 

cent 

-
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-15 l--Description and Rating 

The GL-152 is a high-vacuum electronic tube for use as a Class B or C amplifier. 

TECHNICAL INFORMATION 

These data are for reference only . For design information see the specifications. 

GENERAL CHARACTERISTICS 

Number of Electrodes 

Electrical 

Cathode - filamentary 
Voltage 
Current 

Average Characteristics 
Amplification Factor 
Grid -pl~te Transconductance 

Direct Interelectrode Capacitances 
Grid-plate 
Gr id-filament 
Plate-filament 

Frequency for Maximum Ratings 

Mechanical 

Type of Cooling - Convection 
Maximum Ambient Temperature 

Net Weight, approximate 
Installation and Operation -

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B AUDIO-FREQUENCY POWER AMPLIFIER (Two Tubes) 

D-c Plate Voltage 
Maximum Signal D-c Plate Current, per tubet 
D-c Max Signal Plate Input, per tubet 
Plate Dissipation, per tubet 
D-c Grid Voltage 
Zero Signal D-c Plate Current 
Maximum Signal D-c Elate Current 
Effective Load, plate-to-plate 
Maximum Signal Plate Power Output, approximate 

CLASS B RADIO-FREQUENCY POWER AMPLIFIER 

3 

10 Volts 
3.25 Amperes 

25 
4000 Micromhos 

8 . 4 Micromicrofarads 
7.5 Micrbmicrofarads 
3 . 9 Micromicrofarads 

15 Megacycles 

60 C 
14 Ounces 

GEH-980 

Typical 
Operation 

1250 

-40 
16 

320 
8400 

250 

Maximum 
Ratings 

1500 
175 
250 
125 

Volts 
Milliamperes 
Watts 
Watts 
Volts 
Milliamperes 
Milliamperes 
Ohms 
Watts 

Carrier Conditions per Tube for Use with a Maximum Modulation Factor of 1.0 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 

1250 
-40 
132 

1500 

175 

Volts 
Volts 
Milliamperes 

ET-T111 
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CLASS B RADIO-FREQUENCY POWER AMPLIFIER (CONT'D) 
Carrjer Conditions per Tube for Use with a Maximum Modulation Factor of 1.0 (Cont 1 d) 

Plate Input 
Plate Dissipation 
Plate Power Output, approximate 

Typical 
Operation 

55 

Maximum 
Ratings 

200 Watts 
125 Watts 

Watts 

CLASS C RADIO-FREQUSNCY POWER AMPLIFIF.R AND OSCILLATOR, PLATE-MODULATED 
Carrier Conditions per Tube for Use with a Maximum Modulation Factor of 1. 0 

D-c Plate Voltaee 
D-c Grid Voltaee 
D-c Plate Current 
D-c Grid Current , approximate 
Plate Input 
Plate Dissipation 
Plate Power Output 

CLASS C RADIO-FREQUENCY POWER AMPLIFIBR AND OSCILLATOR 
Key-down Condit.tons per Tube without Modu lation-!: 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approximate 
Plate Input 
Plate Dissipation 
Plate Power Output, approximate 

1000 
- 200 

160 
30 

100 

1250 
-150 

180 
30 

150 

1250 
-400 

175 
60 

220 
80 

1500 
-400 
200 

60 
300 
125 

Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 

Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watt,s 
Wat ts 

The GL - 15 2 can be operated at frequencies as high as 15 megacycles. The tube 
may be operated at hieher frequencies provided the maximum values of plate vo ltage 
and power input are reduced as the frequenc y is raised (other maximum ratings are 
the same as shown above) . The tabulation below shows the highest percentage of max­
imum plate voltafe and power input that can be used up to 60 megacycles for the var­
ious classes of service. Special attention should be given to adequate ventilation 
of the bulb at these frequencies. 

FREQUENCY 15 30 60 Megacycles 

PERCENTAGE OF MAXIMUM RATED PLATE 
VOLTAGE AND PLATE INPUT 

Class B 100 85 69 Per cent 
Class C Plah'! Modulated 100 75 50 Per cent 
Class C Unmodulated 100 75 50 Per cent 

• Ave rn.g e d av ,3r 2.ny aud t o-frequency cycle 
t Modulation , essentially nefative , may be used if the positive peak of the audio-fre­

quency envelope does not exceed 115 per cent of the carrier conditions. 

wigfi
Stolen 2 Line Transparent
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BASE#3917 

ANODE TERMINAL 

311 MAX. 24 DIA . 

CD 

FILAMENT TERMINALS 
GRID TERMINAL 

Out l :ln e Tr an smi t tine; Tube GL-152 
K-51 S2000 6 -9 -4 4 

G EN E RA L EL EC T R I C C O M P A N Y , S C H EN EC T A DY, N , Y. 
10-44 (7M) 
Filin& No. 8850 

Su persedes GET·607A 

• 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-15 9--Description and Rating 

The GL-159 is a high-vacuum transmitting tube designed for use as a Class Band 

C amplifier. 

Technical Information 

These data are for reference only. For- design information see the specifications. 

GENERAL CHARACTERISTICS 

Number of Electrodes 

Electrical 

Cathode - Filamentary 
Filament Voltage 
Filament Current 

Average Characteristics, Eb 2000, Ib 100 ma 
Er 10 v a-c 

Grid Voltage 
Amplification Factor 
Grid-plate Transconductance 

Direct Interelectrode Capacitances 
Grid-plate 
Input 
Output 

Frequency for Maximum Ratings 

Mechanical 

Type of Cooling - Convection 
Maximum Ambient Temperature 60 C 
Net Weight, approximate 
Shipping Weight, approximate 
Installation and Operation - ET-Hl5 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B AUDIO-FREQUENCY POWER AMPLIFIER ( Two Tubes) 

D-c Plate Voltage 
Max Signal D-c Plate Current, per tube , 
D-c Max Signal Plate Input, per tube t 
Plate Dissipation, per tube t 
D-c Grid Voltage 
Peak A-f Grid I nput Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Max Driving Power, approximate 
Effective Load, plate-to-plate 
Max Signal Plate Power Output, approximate 

Typical 
Operation 

1500 2000 

-73 -100 
370 400 

0.030 0.030 
0 . 720 0.660 

5 4 
4400 6880 

720 900 

3 

10 Volts 
9.6 Amperes 

-80 Volts 
20 

6500 Micromhos 

17.6 Micromicrofarad 
11 Micromicrofarad 

5 Micromicrofarad 
15 Megacycles 

1 Pound 
3 Pounds 

Maximum 
Ratings 

2000 Volts 
400 Amperes 
750 Watts 
250 

Volts 
Volts 
Ampere s 
Ampere s 
Watts 
Ohms 
Watts 

ET-T106 
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CLASS B RADIO-FREQUENCY POWER AMPLIFIEh 
Carrier Conditions Per Tube for Use With a Maximum Modulation Factor of 1.0 

Typical Maximum 
Operation Ratings 

D-c Plate Voltage 1500 2000 2000 Volts 

D-c Grid Voltage - 65 -90 Volts 

D-c Plate Current 0.240 0.190 0.300 Amperes 
Plate Inpu t 400 Watts 
Plate Dissipation 250 Watts 

Peak R-f Grid I n~ut Voltage 200 200 Volts 

Driving Power Output, § approximate 3.5 2.5 Watts 
Plate Power Output, approximate 120 130 Watts 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR- PLATE-MODULATED 
Carrier Conditions Per Tube for Use Wi t h a Maximum Modulation Factor of 1.0 

Typical 
Operation 

D-c Plate Voltage 1250 1500 
D-c Grid Voltage -200 -240 
D-c Plate Current 0.360 0.360 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 350 390 
Driving Fower 7 7 
Plate Power Output 330 400 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
tKey Down Conditions Per Tube Without Modulation 

Typical 
Operation 

D-c Plate Voltage 1500 2000 
D-c Grid Voltage -150 -200 
D-c Plate Current 0.360 0.360 
D-c Grid Current, approximate 0.014 0.014 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approximate 295 340 
Driving Power, approximate 4 5 
Plate Power Output, approximate 400 560 

1500 
-240 

o.4oo 

400 
9 

450 

2000 
-200 

o.4oo 
0.017 

350 
6 

620 

* Modulation, essentially negative, may be used if the positive 

Maximum 
Ratings 

1500 Volts 
-400 Volts 

o.4oo Amperes 
600 Watts 
150 Watts 

Volts 
Watts 
Watts 

Maximum 
Ratings 

2000 Volts 
-400 Volts 

o .4oo Amperes 
0.100 Amperes 

800 Watts 
250 Watts 

Volts 
Watts 
Watts 

peak of the Audio-

frequency envelope does not exceed 115 per cent of the carrier conditions. 
§ At crest of audio-frequency cycle. 
t Averaged over any audio-frequency cycle. 

The GL-159 can be operated at frequencies as high as 15 megacycles. The tube 

may be operated at higher frequencies provided the maximum values of plate voltage 

and power input are reduced as the frequency is raised (other maximum ratings are the 

same as shown above). The tabulation below shows the highest percentage of maximum 

plate voltage and power input that can be used up to 35 megacycles for the various 

classes of service. Special attention should be given to adequate ventilation of the 

bulb at these frequencies. 

FREQUENCY 15 25 35 Megacycles 

PERCENTAGE OF MAXIMUM RATED PLATE 
VOLTAGE AND PLATE INPUT 

Class B 100 8 5 74 Per cent 

Class C Plate Modulated 100 75 50 Per cent 

Class C Unmodulated 100 75 50 Per cent 

-
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-169--Description and Rating 

The GL-169 is designed for use as a Class B or C amplifier. 

TECHN ICAL INFORMATION 

These data are for reference only. For design information see the specifications. 

GENERAL CHARACTERISTICS 

Number of Electrodes 

Electrical 

Cathode - Filamentary 
Voltage 
Current 

Average Characteristics, Eb 

Grid Voltage 
Amplification Factor 

2000, Ib 
Er 

Grid-plate Transconductance, Ib = 100 ma 

Direct Interelectrode Capacitances 
Grid-plate 
Grid-filament 
Plate-filament 

Frequency for Maximum Ratings 

Mechanical 

Type of Cooling - Convection 
Maximum Ambient Temperature 60 C 

Net Weight, approximate 
Shipping Weight, approximate 
Installation and Operation - ET-Hl5 

100 ma 
10 a - c 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B AUDIO-FREQUENCY POWER AMPLIFIER (TWO TUBES) 

D-c Plate Voltage 
Max Signal Plate Current, per tubet 
D-c Max Signal Plate Input, per tubet 
Plate Dissipation, per tubet 
A-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Max Signal Driving ?ower, approximate 
Effective Lo&d, plate - to-plate 
Max Signal Plate Power Output, appro:icimate 

'I'ypical 
Operation 

1500 2000 

-12 - 18 
220 220 

0 . 030 0.030 
0.720 0.660 

8- 6 
4600 7000 

720 900 

3 

10 Volts 
9 . 6 Amperes 

-4 Volts 
85 

7500 Micromhos 

19 pt,t f 
11.5 fJl,lf 

4.7 ~f 

15 Megacycles 

1 Pound 
3 Pounds 

Maximum 
Ratings 

2000 Volts 
o.400 Amperes 

750 Watts 
250 Watts 

Volts 
Volts 
Amperes 
Amperes 
Watts 
Ohms 
Watts 

ET-TIOB 
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CLASS B RADI O-FREQUENCY POWER AMPLIFIER 
Carri er conditions per tube for use with a maximum modulation factor of 1.0 

Typical Maximum 
Operation Ratings 

D-c Plate Voltage 1500 2000 2000 Volts 
A-c Grid Voltage -5 -10 Volts 
D-c Plate Current 0 .240 0.190 0.300 Amperes 
Plate Input 400 Watts 
Plate Dissipation 250 Watts 
Peak R-f Grid Input Voltage llO llO Volts 
Driving Power§, approximate 5 3.5 Watts 
Plate Power Output, approximate 120 130 Watts 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR, PLATE-MODULATED 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 

Typical 
Operation 

D-c Plate Voltage 1250 1500 
D-c Grid Voltage - 80 -100 
D-c Plate current 0.360 0.360 
D-c Grid Current, approximate 0 . 045 0.040 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 210 230 
Driving Power 9 8 .5 
Plate Power Output 330 400 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Key-down conditions per tube without modulation* 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approximate 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approximate 
Driving Power, approximate 
Plate Power Output, approximate 

t Averaged over any audio-frequency 
§ At crest of audio-frequency cycle 

cycle 

Typical 
012eration 

1500 2000 
-50 -100 

0 .360 0 .360 
0 .038 0 . 037 

170 230 
6 8 

400 560 

Maximum 
Ratings 

1500 1500 Volts 
-1 00 -400 Volts 

o .4oo o.4oo Amperes 
0 . 045 0.100 Amperes 

600 Watts 
150 Watts 

240 Volts 
10 Watts 

450 Watts 

Maximum 
Ratings 

2000 2000 Volts 
-100 -400 Volts 

o . 4oo o.4oo Amperes 
0 . 042 0.100 Amperes 

800 Watts 
250 Watts 

240 Volts 
10 Watts 

620 Watts 

* Modulation, essentially nega tive, 
frequency envelope does not exceed 

may be us ed if the positive peak of the audio-
115 per cent of the carrier conditions. 

The GL-169 can be operated at frequenci es as high as 15 megacycles. The tube may 
be operated at higher frequencies provided the maximum values of plate voltage and 
power input are reduced as the fr•equency is raised (other maximum ratings are the 
same as shown above). The tabulation below shows the highest percentage of maximum 
plate voltage and power input that can be used up to 35 megacycles f or the various 
classes of service . Special attention should be given to adequate ventilation of the 
bulb at these frequencies. 

FREQUENCY 15 25 35 Megacycles . 
PERCENTAGE OF MAXIMUM RATED PLATE 
VOLTAGE AND PLATE INPUT 

Class B 100 8 5 74 Per cent 
Class C Plate Modulated 100 75 50 Per cent 
Class C Unmodulated 100 75 50 Per cent 
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GENERAL. ELECTRIC 
Transmlttlna Tube GL-203-A - - Description and Ratlna 

The transmit t ing tube GL-203A is a t h r ee - e l ectrode t ube des i gned f or use as a 
Class Band C power ampli f i er. 

Technical Information MAXIMUM RATI NGS AND TYPICA L OPERATING 

These d ata are for reference only. 
For design information s ee the s pecifi ­
cations . 

GE NERA L CHARACTERISTI CS : 

Filament Vo l tage , volt s 
Filament Current, amperes 
Amplifi ca tion Fac t or I b = 72 ma 
Grid - Plate Transconductance , mmhos 

10 
3 . 25 

25 
4200 

Direct I nt er e l ec t rode Capacitances , uuf 
Gr i d - p l a t e 14. 5 
I nput 6. 5 
Output 5 , 5 

Base or Termi nal Descri ption 
Jumb o, 4- Large Pin 

Ne t We i ght , oz appr ox 
Shi pping Weight , lb appr ox 
I nstallati on and Operat i on 

7 . 5 
7 

Instruc ti ons GEH- 9<.5::) 

Tube 
Mounting 
Position 
Vertical 

Base 
1839 

2{diam max 

Bottom v iew 
of base 

Plane of 
el<>rnents 

Out line Trans mitt ing Tube GL- 203 -A 
K- 4909036 9- 20 - 39 

* Averaged over an audi o- frequency cycle 

CONDITI ONS 

Typical 
Operati on 

Max 
Rat­
ings 

CIASS B A-F POWER AMPLIFIER ('!"NO TUBES ): 

D-c Plate Voltage , v 
Ma ximum Signa l Plate 

Current (pe r t ube ) * , 
amp 

1000 1250 1250 

D-c Maximum Signa l 
Pl a t e I npu t ( per 
tube )*, w 

Plate Di s si pati on * 
( per tube) , w 

D- c Gr i d Voltage , v 
Zero Signal Pla te 

Cur r ent , ma 
Maximum Signa l Plat e 

Curr ent, ma 

900 I I 

- 30 -40 

26 26 

320 320 

Eo =l 00v 

800 

700 

1/l GOO 
~ 
"' 0... 

E soo 
(1) 

·E 4 00 
I ..., 

C: 
~ 300 
1-
::1 u 

-0 200 

·c 
(.!) 

100 

0 

Ef= lO v o lts a-c 

I 
I 
I 

) 

I 
I 

I 
I ,,v 

I / 
/ 

/ 

v ,,v 
V v,.. 

...,r-:;.; ....... 

I 250 

I 

I 
I 

i 

I 
I 

J 
Ep =Ec 
v 

/./ ./ 
/1 

/ I 
I 

500 
/ 

/V' 

/ 
V 

V ~50 -~ 900 
~ 

.175 

220 

100 

- 10 0 
0 50 100 150 200 250 3 00 +350 

Gr id voltaga. - volts 

Average Grid Cha r a ct eristi cs of 
Transmi t ting Tube GL-203-A 

K- 6917428 10- 3 - 39 

GET-501 D 
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Maximum Signal Driving 
Power, approx w 

Effective Load (plate 
to plate), ohms 

Maximum Signal Plate 
Power Output, w 

Typical 
Operation 

10 11 

6900 9000 

200 260 

Max 
Rat­
ings 

Peak R-f Grid Input 
Voltage, approx v 

Driving Power, approx w 
Plate Power Output, w 

1.6 
+250 

Typical 
Operation 

195 225 
5 6 

65 100 

255 
7 

130 

Max 
Rat­
ings 

CLASS B R-F POWER AMPLIFIER: 1.s 
" 225 

{Carrier conditions per tube for use with , .• 
~ 

,}/ +200 
E:f,.10VOltsd<. 

a maximum modulation factor of 1.0) 1.3 

D-c Plate Voltage, V 1000 

D-c Grid Voltage, V -30 
D-c Plate Current, amp .130 
Plate Input, w 
Plate Dissipation, w 
Peak R-f Grid Input 
Voltages, V 95 

D-c Grid Current, 
approx ma 5 

Driving Power t, 
approx w 5 

Plate Power Output, w 40 

CLASS C R-F POWER AMPLIFIER AND 
OSC ILLATOR - PLATE MODULATED: 

1250 1250 
- 40 

.106 . 150 
150 
100 

90 

3 

3 
42 . 5 

{Carrier conditions per tube for use with 
a maximum modulation factor of 1. 0 ) 

D-c Plate Voltage, V 750 
D-c Grid Voltage, V -100 
D-c Plate Current, amp .150 
D- c Grid Current, 

approx amp . 050 
Plate Input, w 
Plate Dissipation, w 
Peak F. - f Grid I n:,ut 
Voltage, a ppr ax w 23S 

Driving Power, c=i,p!)rox w 12 
Plate Power Out::ut 65 

CL/\SS C R- F PO\"lER AMP.LIFIER A:m 
OSCILLATOR: 

1000 
-135 
. 150 

. oso 

275 
14 

100 

(Ke y dcMn conditions per tube without 
modulation)=!= 

D-c ?late Voltage, V ·150 1,'.)00 1250 
D-c Grid Voltae;e, V -75 - 100 -12 :i 
D-c Plate Current,amp .150 .150 . l'jQ 

D-c Grid Current , 
approx amp . 025 . 025 . 025 

Plate Input, w 

1000 
-400 
.175 

. 060 
175 

67 

1250 
-4 '.J'.J 
.175 

. 060 
220 

1.2 
t115 

Vl1.1 +150 
~ 
11.1.0 

~ 0.9 
i-125 

C 

~0.8 +100 Gr-i v IUI Q 

~ 0.1 

o 0.6 
.'! 
ii_0.6 

QA 

0.3 

0.2 

0 .1 

500 

t1• 
+5 

+25 

·25 
- ·7• 

tOOO !500 2000 
PlcltG voltagG in vol ts 

Average Plate Characteristics of 
Transmitting Tube GL- 213 -A 

K- 6917424. 10-3-39 

The normal value of grid leak, when 
the tube is used as an oscillator or r-f 
power amplifier (Class C), is in the 
neighborhood of 5000 ohms, although this 
may be replaced by a suitable fixed bias. 
If self-bias is used the cathode resistor 
should be approximately 600 ohms. 

The maximum ratings apply 
frequencies below 15 megacycles. 
eration at hie;her frequencies 

only at 
For op­

adequate 
ventilation and normal ambient tempera­
tures must be maintained, auu the plate 
voltage must be reduced as indicated. 

Frequency, Megacycles 

Percentage of Maximum 
Rated Plate Voltage 

and Plate Input 

15 

1 00 

30 80 

75 50 

The resonant frequency of the grid ­
plate circuit is approximately 100 mega-

Plate Dissi pa ti_on, w 100 
cycles. 

t At crest of audio-frequency cycle. 
=I= Modulation, essentially negative, may be used if t he pos itive peak of the 

quency envelope does not exceed 115 per cent of the carrier conditions . 
audio-fre-

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 

10-41 (3M) 
Filing :,o . c,050 Supersedes GET- 501C 
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GENERAL.ELECTRIC 
Transmitting Tube GL-204-A-Description and Rating 

TECHNICAL INFORMATION 

The GL-204-A is a three-electrode vacuum tube designed for use as a Clas s B and C 
amplifier. 

These data are for reference only. For design information, see the specifica­
tions. 

Filament Voltage 
Filament Current 

CHARACTERISTICS AND RATINGS 

Amplification Factor (Ib = 125 ma) 
Grid-plate Transconductance 
Direct Interelectrode Capacitances: 

Grid-plate 
Input 
Output 

Base 
Frequency for Maximum Ratings 
Net Weight (approx) 

11 
3.85 

23 
4000 

15 
12 . 5 
2.3 

3502 
3 
3 

MAXIMUM RATINGS AND TYPICAL OPERATI NG CONDI TIONS 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

D-c Plate Voltage 2000 2500 3000 3000 max 
Maximum Signal Plate Current 

(per tube)* 0.275 max 
D-c .Maximum Signal Plate Input 

( per tube)* 650 max 
Plate Dissipation (per tube)* 250 max 
D-c Grid Voltage -60 -80 -100 
Peak A-f Grid Input Voltage 500 500 500 
Zero Signal Plate Current 0.080 0.080 0.080 
Maximum Signal Plate Current 0.5 0. 42 0.37 
Maximum Signal Flate Input* 1000 1050 llOO 
Maximum Signal Driving Power 

(approx) 20 18 18 
Effective Load ( plate - to-plate) 8800 13600 20000 
Maximum Signal Plate Power Output 600 650 700 

CLASS B R-F POWER AMPLIFIER 
Carrier conditions per tube for use with a maximum modulation factor of 

D-c Plate Voltage 1500 2000 2500 max · 
D-c Grid Voltage -50 -70 
D-c Plate Current 0.2 0. 16 0 . 225 max 
Plate Input 400 max 
Plate Dissipation 250 max 
Peak R-f Grid Input Voltage 170 165 
Driving Power (approx)** 18 15 
Plate Power Output 80 100 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 
Carrier conditions per tube for use with a maximum modulation factor of 

D-c Plate Voltage 1500 2000 2000 max 
D-c Grid Voltage -200 -250 -500 max 
D-c Plate Current 0.25 0.25 0.275 max 
D-c Grid Current (approx) 0.035 0.035 0.08 max 
Plate Input 550 max 
Plate Dissipation 167 max 

Volts 
Amperes 

Micromhos 

µµ f 
µ~ f 
~fl f 

Megacycles 
Pounds 

Volts 

Ampere 

Watts 
Watts 
Volts 
Volts 
Ampere 
Ampere 
Watts 

Watts 
Ohms 
Watts 

1.0 

Volts 
Volts 
Ampere 
Watts 
Watts 
Volts 
Watts 
Wat t s 

1.0 

Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 

GET-502C 

wigfi
Stolen 2 Line Transparent
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I 

Peak R-f Grid Input Voltage (approx ) 450 500 Volts 
Driving Po~er (approx) 20 20 Watts 
Plate Power Ontput 225 350 Watts 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key-down conditions per tube without modulationt 

D-c Plate Voltage 1500 2000 2500 2500 max Volts 
D-c Grid Voltage -150 -175 -200 -500 max Volts 
D-c Plate Current 0.25 0.25 0.25 0.275 max Ampere 
D-c Grid Current (approx) 0.03 0.03 0.03 0.08 max Ampere 
Plate Input 690 max Watts 
Plate Dissipation 250 max Watts 
Peak R-f Grid Input Voltage(approx ) 400 425 440 Volts 
Driving Power (approx) 15 15 15 Watts 
Plate Power Output 240 350 450 Watts 

* Averaged over any audio-frequency cycle ; 

** At crest of audio-frequency cycle. 
t Modulation, essentially negative, may be used if the positive peak of the audio-

frequency envelope does n ot exceed 115 per cent of the carrier conditions. 

GL-204-A can be operated at maximum ratings in all classes of service at frequen­
cies as high as 3 megacycles. The t ube may be operated at higher frequencies provided 
the maximum values of plate voltage and power input are reduced as the frequency is 
raised. (Other maximum ratings are the same as shown under TECHNICAL INFORMATION. ) 
The tabulation below shows the highest percentage of maximum plate voltage and power 
input that can be used up to 30 megacycles for the various classes of service. Special 
attention should be given to adequate ventilation of the bulb at these frequencies. 

FREQUENCY 3 10 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class B Telephony 
Class C (Telephony, plate-modulated 

(Telegraphy 

100 

100 

84 

75 

_I j.e 
y 

EL.I~-_ 

Oiodo --!7' -- - ~~ lirwi 

V / 

y / .,1'l 
' V 

I / 1,.. 
/ y;; 

/ V I 

/ v ,.<."'?'[ 

/ / 1 ... ~ 
V Yo[~-

V / _/ ~ 

I_,..- V 

---- 1.,-'1,,,:::il--
'I ~ V ..-

---- -- - -- f.~1"J - - -- ~ °o,IQ04'10ll00110DJOIICl>ICIO­
Pl<oW ..01t..qt,volt.. 

Average Plate Charac­
teristics for Trans­
mitting Tube GL-204-A 

0.5 

Ill 0.4 
• C 
C, 
0. 

E 
ro 0.3 
., 
C 
C, 
C 

5 0.2 
u 

0 

J 
0.1 

I 
I 

~ ~~o 

t [\ -
'\ 

-
1"'-- " ~ - ~S> --.....,_ 
~ ~ ..... 0 

Eg .. +so 
~g • i25 

400 800 1200 1600 2000 2400 28© 
Plate; voltaga 

Average Grid-plate Characteris­
tics for Transmitting 

Tube GL-204-A 
K-7000101 6-3-35 

30 

69 

50 

Mc 

Per Cent 

Per Cent 

Outline Transmit­
ting Tube GL-204-A 
K-210 9055 12-13-39 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 

-
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-207--Description and Rating 

Techn ical Information 

The GL-207 is a three-electrode, water-cooled vacuum tube designed for use as a 
radio-frequency power amplifier, oscillator, or Class B modulator . 

These data for reference only . For equipment design see s peQifications. 

GENERAL CHARACTERISTICS 

Electrical 

Filament - Tungsten 

Voltage 
Current 

Average Characteristics, Eb 
Grid Voltage 
Amplification Factor 

10,000, Ib 

Grid-plate Transconductance, Ib = 750 ma 
Direct Interelectrode Capacitances 

Grid-plate 
Input 
Output 

Frequency for Maximum Ratings 

Mechanical 

Type of Cooling - Water 
Water f low 
Maximum outlet Temperature 

Base Description 
Gasket 
Maximum Over-alt Dimensions 

Length 
Radius 

Net Weight, approximate 
Shipping Weight, approximate 
Installation and Operation 

750 ma, Er 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B AUDIO-FREQUENCY POWER AMPLIFIER, TWO TUBES 

22 

Typical Operation 

D-c Plate Voltage 
Maximum Signal Plate Current, per tubet 
D-c Maximum Signal Plate Input, per tubet 
Plate Dissipation, per tubet 
D-c Grid Voltage 
Peak A-F Grid Input Voltage 
Zero Signal Plate Current 
Maximum Signal Plate Current 
Maximum Signal Driving Power, approx 
Effective Load, Plate-to-plate 
Maximum Signal Plate Power Output 

tAveraged over any audio-frequency cycle 

CLASS B RADIO-FREQUENCY POWER AMPLIFIER 

6000 

-210 
1520 
0.5 
2.5 
190 

4200 
8 

10000 12500 

-410 -575 
2140 2300 
0.5 0.4 
3.2 2.8 
380 400 

6400 10000 
20 22 . 5 

22 Volts 
51 Amperes 

-310 Volts 
20 

5700 Micromhos 

27 uuf 
18 uuf 

2.5 uuf 
1.6 Megacycles 

3 - 8 Gpm 
70 C 

3906 
Cat. No. 5182028P3 

20 1/4 Inches 
6 1/2 Inches 

3 Pounds 
10 Pounds 

GEH-1152 

Maximum Ratings 

15000 Volts 
2.0 Amperes 

20 Kilowatts 
7 .5 Kilowatts 

Volts 
Volts 
Ampere 
Amperes 
Watts 
Ohms 
Kilowatts 

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

D- c Plate Voltage 6000 10000 14000 15000 Volts 
D-c Grid Voltake -225 -440 -650 Volts 
D-c Plate Current 0 . 62 0.93 1.0 1.0 Ampere 

ET-T49 
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Plate Input 
Plate Dissipat ion 
Peak R-f Grid Input Voltage 
Driving Powert, approx 
Plate Power Output 

tAt c rest of audio-frequency cycle. 

Typical Operation 

800 
72 

1 

1200 
16 

2.5 

1460 
0 
4 

Maximum Ratings 

15 Kilowatts 
10 Kilowatts 

Volts 
Watts 
Kilowatts 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 

D-c Plat e Vo ltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approx 
Plat e Input 
Plate Dissipation 
Pea k R-f Grid Input Voltage , approx 
Driving Power, approx 
Plate Powe r Output 

6noo 
-1200 
0.76 
0.15 

1860 
280 
3.5 

8000 
-1600 
0.78 
0.14 

2300 
325 

5 

CLASS C RADIO-FRE QUENCY POWER AMPLIFIER AND OSCILLATOR 
Key-down con d ltions pe r tube without modulation* 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approx 
Plate Input 
Pla te Dissipation 
Peak R- f Grid Input Voltage 
Driving Powe r, approx 
Plate Power Output 

8000 
-1000 

1.1 
0.17 

1730 
295 
6.5 

10000 
-1200 
1.33 
0.12 

2050 
245 

10 

10000 
-2000 
0.75 
0.07 

2660 
185 

6 

12000 
-1600 
1. 6 7 
0 .09 

2650 
235 

15 

10000 Volts 
-3000 Volts 

1.0 Ampere 
0.20 Ampere 

10 Kilowatts 
6.6 Kilowatts 

Volts 
Watts 
Kilowatts 

15000 Vo lts 
-3000 Volts 

2 . 0 Amperes 
0.2 Ampere 

30 Kilowatts 
10 Kilowatts 

Volts 
Watts 
Kilowatts 

*Modu lation, essentially negative, ma y be used if the positive peak of the Audio-fre­
quency envelope does not exceed 115 per cent of the carrier conditions. 

The GL-207 can be operated at frequencies as high as 1.5 megacyc les. The tube 
may be operated at higher frequencies provided the maximum values of plate voltage 
and power input are reduced as the frequency is raised (other maximum ratings are the 
same as shown above.) The tabulation below shows the highest percentage of maximum 
plate voltage and power input that can be used up to 20 megac y c les for the various 
classes of service. Spe c ial attention should b e given to adequate ventilation of the 
bulb at these frequencies. 

FRE QUE NCY 1.5 7.5 20 Megacyc les 

PERCENTAGE OF r-'.AXIMUM RATED PLATE VOLTAGE 
AND PLATE INPUT 

Class B 100 85 76 Per Cent 
Class C Plate Modulate d 100 75 50 Per Cent 
Class C Unmo dulated 100 75 50 PE;r Cent 

APPLICATION NOTES 
Plat e Series Prote c tive Resistors (see paragraph describing plate circuit unde r In­

stallation in the Instruc tions). 

Series Resist or, ohms 

Maximum Power Output of 
Re c tif ier, ki l owat t s 

25 

16 

50 200 

40 100 

250 3 00 

250 640 1600 

-
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7 

Grid voltagQ 

0o 5 10 15 20 

2000 

1600 

1200 

j 800 
0 
> 
~ 400 
tn 
ro 
+' 0 
0 
> 
-~-400 
L 

~ 

-800 

-1200 

-

-

I 

p 
r· 
}< 

J.::::._,_ 

Plate voltagG- ki lovo Its 

Average Plate Char ac teristic for Transmitting Tube GL-207 
K-6966463 6-12-42 

1 Ec=Eb 
I 

Grid current 
2-0-- in amperes 

,~LS 
11 LO 0.5 /0.l 

{Y,"f!l-25 o 1 Ef=22volts a-c 
-"-I. 'I-- :.1<-0. j'o. 5 ,'1-1;,~ 

X. ..__ ¼.. -~ 7 6 
.:: --i...:j :::-\:-=::. ':::: .:::::-v~o .s 
:;,,:.k.... ---,__~::,....... -~lo 
--...,,,1>-::::.... ---i--::-r---..:=-r-- -5 

r-..... 
c::::::::: P::::: ---r----r--- 1--- r-- ----r-4 ~ r--- r-....._ 1---,.._ r---- Plate current 

---R ~ ---1-- -----r--- - -- in amperes t--.. r--- I---- r--- ,..__ I---- 3 
-..::::::::: t:::::: 

~ r--- ----- -r------ - r--- -2 -:::::::: :::-- ---r--- -----,.._ r-....._ -- 1 r--.: F=:.:: ----- -r----::::::: r--- 0.5 -
...... 0.1 

5 10 15 20 . 
Plate voltagG - l,;ilovolts 

Characteristics for Transmitting Tube GL-207 
K-6966464 6- 12-42 

--r---
0 

25 
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2.5 

2.0 
(/) 
C) 
L 
Cl 
0.1.5 
E 
co 
I 

t 1.0 
Cl 
L 
L 
:::, 
u0.5 
-0 
L 

(!) 
0 

' I 
r 

I"\ 

I..._ 

I 

I 
\ 

I 
I 

I\ 

' \ 

\ 
\ \ 

'\ I\ 

' I"\ 
rl. 

' 
I'.. 

0.156' :!: 0.005' 
diam 

strandGd cable 
¾_;diam approx 

Base No. 3906 

Outlin e Transmitting Tube GL-207 
K-5182095 5-12-39 

I 
i---1000 Ef = 22 volts a-c 

\..1-900 
'\ 800 -

700 . - . 
\ \ , 600 

IX 500 
'" J''\ l,\'\ 400 
'\ .'\ ,300 --t-

IA ~ ,..-200 
I,{' . ✓ ,, 

,;I ,) ~v ~~ 100 
.... ; .... V" ~✓ :-.. ~- ... ~ .... 

1 2 

;~ 500 
..... 

,...... -..... ~r=-f0O-
...... €,00 I I 

700. I I I 
I I J I I 

3 4 5 6 7 8 
Plate voltage - kilovolts 

200 
300 

I 

I I 
I I 
I I 

9 

Plate-grid Transfer Chara c te r is tic Typ i cal Data 
for Transmitting Tube GL-207 

K-696646 5 6-26-42 
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·- _,_ 

~ 100- ---

10 11 
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GET-503C 

GENERAL.ELECTRIC 
Transmitting Tube GL-211 - Description and Rating 

The GL-211 is a general-purpose three-electrode transmitting tube which may be 
used as a Class A, B, or C amplifier. This tube can be operated at maximum ratings 
at frequencies as high as 15 megacycles. 

TECHNICAL INFORMATION 

ELECTRICAL 
Filament Voltage 
Filament Current 
Amplification Factor 
Grid-plate Transconductance, Ib = 60 ma 
Direct Interelectrode Capacitances 

Grid-plate 
Input 
Output 

MECHANICAL 
~ase Description 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

10 
3.25 

12 
3600 

14.5 
6 

5.5 

Jumbo 
8 
4 

GEH-980 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS A A-F AMPLIFIER AND MODULATOR 

Filament Voltage 
D-c Plate Voltage 
Plate Dissipation 
D-c Grid Voltage 
Peak Grid Swing, approx 
D-c Plate Current 
Plate Resistance 
Load Resistance 
Plate Power Output, 5% second harmonic 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

Filament Voltage 
D-c Plate Voltage 
Max Signal Plate Current, per tube§ 
D-c Max Signal Plate Input, per tube§ 
Plate Dissipation, per tube§ 
D-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Max Signal Driving Power, approx 
Effective Load, plate-to-plate 
Max Signal Plate Power Output 

CLASS B R-F POWER AMPLIFIER 

750 

-46 
41 
34 

4400 
8800 
5.6 

1000 

-61 
56 
53 

3800 
7600 

12 

-72 
380 

20 
320 
7.5 

6900 
200 

10 
1250 

-75 
75 
60 

3600 
9200 
19 .• 7 

10 
1250 

-95 
410 

20 
320 

8 
9000 

260 

1250 
75 

max 
max 

1250 max 
0.175 max 

220 IOOX 

100 max 

volts 
amperes 

micromhos 

1-11-lf 
µµf 
µµf 

4 - Large Pin 
ounces 
pounds 

volts 
volts 
watts 
volts 
volts 
milliamperes 
ohms 
ohms 
watts 

volts 
volts 
amperes 
watts 
watts 
volts 
volts 
milliamperes 
milliamperes 
watts 
ohms 
watts 

Carrier conditions per tube for use with a maximum mQdulation factor of 1.0 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
Plate Input 

10 
1000 1250 

-72 -95 
0.130 0.106 

1250 max 

0.150 max 
150 max 

volts 
volts 
volts 
amperes 
watts 
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Plate Dissipation 100 max watts 
Peak R-f Grid Input Voltage 125 125 volts 
D-c Grid Current, approx 5 1 milliamperes 
Driving Powert, approx 10 7.5 
Plate Power Output 40 42.5 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED 
Carrier conditions per tube for use with a maximum modulation factor 

Filament Voltage 10 
D-c Plate Voltage 750 1000 
D-c Grid Voltage -200 -260 
D-c Plate Current 0.150 0.150 
D-c Grid Current, approx 0.035 0.035 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 350 410 
Driving Power, approx 12 14 
Plate Power Output 65 100 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key down conditions per tube without modulatioD:1: 

Filament Voltage 10 
D-c Plate Voltage 750 1000 1250 
D-c Grid Voltage -135 -175 -225 
D-c Plate Current 0.150 0.150 0.150 
D-c Grid Current, approx . 0.018 0.018 0.018 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 275 315 375 
Driving Power, approx 5 6 7 
Plate Power Output 65 100 130 

§ Averaged over any audio-frequency cycle. 
t At crest of audio-frequency cycle. 

1000 max 
-400 max 

0.175 max 
0.050 max 

175 max 
67 max 

1250 max 
-400 max 

0.175 max 
0.050 max 

220 max 
100 max 

watts 
watts 

of 1.0 

volts 
volts 
volts 
ampere 
ampere 
watts 
watts 
volts 
watts 
watts 

volts 
volts 
volts 
ampere 
ampere 
watts 
watts 
volts 
watts 
watts 

* Modulation, essentially negative, may be used if 
frequency envelope does not exceed 115 per cent of 

the positive peak of the 
the carrier conditions. 

audio-

The normal value of grid leak, when the tube is used as an oscillator or r-f 
power amplifier (Class C), is in the neighborhood of 5000 ohms, although this may be 
replaced by a suitable fixed bias. If self-bias is used the cathode resistor should 
be approximately 1000 ohms. 

-

-

The 211 can be operated at frequencies as high as 15 megacycles. The tub€ may 
be operated at higher frequencies provided the 1uaximum values of plate voltage and 
power input are reduced as the frequency is raised (other maximum ratings are the 
same as shown above). The tabulation below shows the highest percentage of maximum -
plate voltage and power input that can be used up to 80 megacycles for the various 
classes of service. Special attention should be given to adequate ventilation of the 
bulb at these frequencies. 

FREQUENCY 15 30 80 megacycles 

PERCENTAGE OF MAXIMUM RATED PLATE VOLTAGE 
AND PLATE INPUT 

Class B 100 88 70 per cent 
Class C 100 80 50 per cent 

The resonant frequency of the grid-plate circuit is approximately 100 megacycles. -
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GENERAL. ELECTRIC 
Transmitting Tube GL-217-C -- Description and Rating 

Technical Information 

'l'he 217-C is a high-vacuum, half-wave rectifier for use in high-voltage d-c 
power supply devices operating from the alternating-current supply line. 

Filament Voltage 
Filament Current 
Base Description 
Type of Cooling 
Net Weight, approx 
Shipping Weight, approx 
Installati on and Operation 

CHARACTERISTICS AND RATINGS 

MAXIMUM RATINGS 

10 Volts 
3.25 Amperes 
Jumbo 4-large Pin 

Air 
7 Ounces 
3 Pounds 

GEH-1066 

GET-762A 

.Maximum Peak Inverse Voltage 
Maximum Peak Plate Current 
Tube Voltage Drop, I b = 600 

7500 
600 
210 

Volts 
Milliamperes 
Volts 

I 
I" 

82 
5 11 diam 2- --
16 max 

max 

I 
I 

Bas~ I 
.1839 

i:l 

Outline Transmitting 
Tube GL-217-C 

K- 518 2050 6- 26-40 

"' 
~ ., 
Q. 
E 
0 

·e 
C 

c 
t 
::, 
0 

., 
0 
ii: 

• 

1000 

800 

600 

400 

200 

0 
0 

./ ------

Tube .Mounting Position 
Vertical: Base down 

Average plate characteristic 

/ 
/ 

,o 
/v 

.,., .... ;- / 
_.o / 

~/ ~., 
'"1/ '<' 

/ 
/ 

V 

v" 

100 200 30 

Plate voltage in volts 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 

7-42 (4.M) 
Filing No . 8850 

Supersedes GET - 762 
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GENERAL.ELECTRIC 
Transmitting Tube G L-242-C - - Description and Rating 

TECHNICAL INFORMATION 

GET-956 

The GL-242-C is a three-electrode transmitting tube for use as an oscillator, 
radio-frequency amplifier, and audio-frequency amplifier or modulator (Class A or B). 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Filament Voltage 
Filament Current 

10' 

Amplification Factor (I~= .068) 
Grid-plate Transconductance 
Direct Interelectrode Capacitances 

Grid-plate 
Grid-cathode 
Plate-cathode 

MECHANICAL 

Base or Terminal Description 
Net Weight (approx} 
Shipping Weight (approx} 
Installation and Operation 

/ 
3.25 
12.5 
3600 

13 
6.1 
4.7 

Jumbo 4-large Pin 
8 
4 

GEH-980 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS A A-F AMPLIFIER AND MODULATOR 

Filament Voltage (d-c) 
D-c Plate Voltage 
Plate Dissipation 
D-c Grid Voltage 
Peak Grid Swing (approx} 
D-c Plate Current 
Plate Resistance 
Load Resistance 
Plate Power Output (5 per cent 

second harmonic} 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

Filament Voltage (d-c} 
D-c Plate Voltage 
Max Signal Plate Current (per tube}t 
D-c Max Signal Plate Input (per tube}t 
Plate Dissipation (per tube}t 
D-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Max Signal Plate Inputt 
Max Signal Driving Power (approx} 
Effective Load (plate to plate} 
Max Signal Plate Power Output 

CLASS B R-F POWER AMPLIFIER 

Typical 
OJ2eration 

1000 

-56 
56 

.053 
3800 
7600 

12 

1000 

-72 
370 

.020 

.300 
300 
7,5 

6000 
165 

1250 

-75 
75 

.060 
3600 
9200 

20 

1250 

-95 
400 

,020 
.300 
375 

8 
7600 

200 

Maximum* 
Ratings 

10 
1250 

85 

10 
1250 
,150 
168 
100 

(Carrier conditions per tube for use with a max modulation factor of 1,0) 

Filament Voltage (d-c} 10 
D-c Plate Voltage 1000 1250 1250 
D-c Grid Voltage -72 -95 

Volts 
Amperes 

Micromhos 

µµf 
µµf 
µµf 

Ounces 
Pounds 

Volts 
Volts 
Watts 
Volts 
Volts 
Ampere 
Ohms 
Ohms 

Watts 

Volts 
Volts 
Ampere 
Watts 
Watts 
Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 
Ohms 
Watts 

Volts 
Volts 
Volts 
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Typical Maximum* 
CLASS B R-F POWER AMPLIFIER (CONT'D) Operation Ratings 
(Carrier conditions per tube for use with a max modulation factor of 1.0) 

D-c Plate Current 
Plate Input 
Plate Dissipation 
Peak R-f -Grid Input Voltage 
Driving Power (approx)* 
Plate Power Output 

.150 

135 
12 
50 

.120 

160 
12 
50 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 

.150 
150 
100 

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

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current (approx) 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage (approx) 
Driving Power (approx) 
Plate Power Output 

750 
-200 
.150 
.035 

350 
12 
65 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
(Key-down conditions per tube without modulation)§ 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current (approx) 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage (approx) 
Driving Power (approx) 
Plate Power Output 

t Averaged over any audio-frequency cycle . 
* At crest of audio-frequency cycle. 

1000 
-175 
.150 
.020 

315 
6 

100 

1000 
-260 
.150 
.035 

410 
14 

100 

1250 
-225 
.150 
.020 

375 
7 

130 

10 

10 

1000 
-400 
.150 
.050 
150 

67 

1250 
-400 
.150 
.050 
188 
100 

Ampere 
Watts 
Watts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 
Volts 
Watts 

Volts 
Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 
Volts 
Watts 
Watts 

§ 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. 

APPLICATION NOTES 

* The GL-242-C can be operated at frequencies as high as 6 megacycles. The tube 
may be operated at higher frequencies provided the maximum values of plate voltage 
and power input are reduced as the frequency is raised (other maximum ratings are 
the same as shown above). The tabulation below shows the highest percentage of max- A 
imum plate voltage and power input that can be used up to 30 megacycles for the wi 
various classes of service. Special attention should be given to adequate ventila-
tion of the bulb at these frequencies. 

FREQUENCY, MEGACYCLES 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class B, R-f 
Class C (Plate modulated 

(Unmodulated 

6 

100 

100 

15 

85 

75 

30 

70 

50 
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GENERAL.ELECTRIC 
Transmitting Tube GL-276-A - - Description and Rating 

TECHNICAL INFORMATION 

GET-955 

The GL-276-A is a three-electrode transmitting tube for use as an oscillator, 
radio-frequency amplifier, and audio-frequency amplifier or modulator (Class A or B). 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Filament Voltage 
Filament Current 
Amplification Factor (Ib = .060) 
Grid-plate Transconductance 
Direct Interelectrode Capacitances 

Grid-plate 
Grid-cathode 
Plate-cathode 

MECHANICAL 

Base 
Net Weight (approx) 
Shipping Weight (approx) 
Installation and Operation 

10 
3.0 

12 
3600 

9 
6 
4 

Jumbo 4-large Pin 
8 
4 

GEH-980 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typical Maximum* 
CLASS A A-F AMPLIFIER AND MODULATOR 0:2eration Ratings 

Filament Voltage, d-c 10 
D-c Plate Voltage 1000 1250 1250 
Plate Dissipation 85 
D-c Grid Voltage -56 -75 
Peak Grid Swing (approx) 56 75 
D-c Plate Current .053 .060 
Plate Resistance 3800 3600 
Load Resistance 7600 9200 
Plate Power Output (5 per cent 

second harmonic) 12 20 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

Filament Voltage 10 
D-c Plate Voltage 1000 1250 1250 
Max Signal Plate Current (per tube)t .125 
D-c Max Signal Plate Input (per tube)t 156 
Plate Dissipation (per tube)t 100 
D-c Grid Voltage -72 -95 
Peak A-f Grid Input Voltage 320 390 
Zero Signal Plate Current .020 .020 
Maximum Signal Plate Current .250 .250 
Maximum Signal Plate Inputt 250 312 
Max Signal Driving Power (approx) 7 7.5 
Effective Load (plate to plate) 7000 9000 
Max Signal Plate Power Output 135 175 

CLASS B R-F POWER AMPLIFIER 
(Carrier conditions per tube for use with a max modulation factor of 1.0) 

Filament Voltage, d-c 10 
D-c Plate Voltage 1000 1250 1250 
D-c Grid Voltage -72 -95 

Volts 
Amperes 

Micromhos 

µµf 
µµf 
µµf 

Ounces 
Pounds 

Volts 
Volts 
Watts 
Volts 
Volts 
Ampere 
Ohms 
Ohms 

Watts 

Volts 
Volts 
.Ampere 
Watts 
Watts 
Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 
Ohms 
Watts 

Volts 
Volts 
Volts 
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Typical Maximum* 
CLASS B R-F POWER AMPLIFIER (CONT'D) Operation Ratings 
(Carrier conditions per tube ror use with a max modulation ractor or 1.0) 

D-c Plate Gurrent 
Plate Input 
Plate Dissipation 
Peak R-r Grid Input Voltage 
Driving Power (appro~)* 
Plate Power Output 

.125 

125 
10 
42 

.120 

145 
10 
50 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 

.125 
150 
100 

(Carrier conditions per tube ror use with a max modulation ractor or 1.0) 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current (approx) 
Plate Input 
Plate Dissipation 
Peak R-r Grid Input Voltage (approx) 
Driving Power (approx) 
Plate Power Output 

750 
-200 
.125 
.035 

325 
12 
55 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
(Key-down conditions per tube without modulation)§ 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current (approx) 
Plate Input 
Plate Dissipation 
Peak R-r Grid Input Voltage (approx) 
Driving Power (approx) 
Plate Power Output 

t Averaged over any audio-rrequency cycle. 
* At crest or audio-rrequency cycle. 

1000 
-175 
.125 
.020 

290 
6 

85 

1000 
-260 
.125 
.035 

385 
14 
85 

1250 
-225 
.125 
.020 

350 
7 

100 

10 

10 

1000 
-4'00 
.125 
.050 
125 

67 

1250 
-400 
.125 
.050 
156 
100 

Ampere 
Watts 
Watts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 
Volts 
Watts 
Watts 

§ Modulation, essentially negative, may be used ir ·the positive peak or the audio­
rrequency envelope does not exceed 115 per cent or the carrier conditions. 

APPLICATION NOTES 

* The GL-276-A can be operated at rrequencies as high as 20 megacycles. The tube 
may be operated at higher rrequencies provided the maximum values or plate voltage 
and power input are reduced as the rrequency is raised (other maximum ratings are 
the same as shown above). The tabulation below shows the highest percentage or max­
imum plate voltage and power input that can be used up to 100 megacycles ror the 
various classes or service. Special attention should be given to adequate ventila­
tion or the bulb at these rrequencies. 

FREQUENCY 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class B, R-r 
Class C (Plate modulated 

(Urunodulated 

20 

100 

100 

45 

85 

75 

100 

70 

50 
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ELECTRONICS DEPARTMENT ET-T59 

GENERAL. ELECTRIC 
Transmitting Tube GL-800 - - Description and Rating-

The 800 is a three-electrode transmitting tube designed for use as a radio-fre­
quency amplifier or oscillator, particularly at the higher radio frequencies. 

CHARACTERISTICS AND RATINGS 

Filament Voltage (a-c or d-c) 
Filament Current 
Amplification Factor 
Direct Interelectrode Capacitances: 

Grid-plate 
Grid-filament 
Plate-filament 

Base 

7.5 
3. 25 

15 

2.5 
2.75 
2.75 

Medium 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

AS A-F POWER AMPLIFIER AND MODULATOR - CL.ASS B 

D-c Plate Voltage 
Max Signal D-c Plate Current* 
Max Signal Plate Input* 
Plate Dissipation* 
Tyuical Operation: 

Unless otherwise specified, 
D-c Plate Voltage 
D-c Grid Voltaget 
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 

(plate-to-plate) 
Max Signal Driving Power (approx) 
Max Signal Power Output (approx) 

AS R-F POWER AMPLIFIER - CL.ASS B TELEPHONY 

values 
750 
-40 
320 

26 
210 

1600 

6400 
6 

90 

1250 
115 

85 
35 

are for 2 tubes 
1000 1250 

-55 -70 
300 300 

28 30 
160 130 

3125 5250 

12500 21000 
4.4 3.4 
100 106 

4-pin 

max 
max 
max 
max 

Carrier conditions per tube for use with a max modulation factor of 1,0 

D-c Plate Voltage 1250 max 
D-c Plate Current 45 max 
Plate Input 50 max 
Plate Dissipation 35 max 
Typical Operation: 

D-c Plate Voltage 750 1000 
D-c Grid Voltaget -40 -55 
Peak R-f Grid Voltage 160 170 
D- c Plate Current 45 42 
D-c Grid Current (approx)** 2 2 
Driving Power (approx)**O 3.6 .3.3 
Power Output (approx) 10 14 

AS PLATE-MODULATED R-F POWER AMPLIFIER - CL.ASS C TELEPHONY 
Carrier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 1000 max 
D-c Grid Voltage -400 max 
D-c Plate Current 80 max 
D-c Grid Current 25 max 
Plate Input 80 max 
Plate Dissipation 23 max 

Volts 
Amperes 

µµf 
µl.lf 
HHf 
Bayonet 

Volts 
Milliamperes 
Watts 
Watts 

Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Ohms 

Ohms 
Watts 
Watts 

Volts 
Milliamperes 
Watts 
Watts 

Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 

Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
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Typical Operation: 
D-c Plate Voltage 750 
D-c Grid Voltage -150 
Peak R-f Grid Voltage Z(5 
D-c Plate Current 70 
D-c Grid. Current (approx)** 15 
Grid Resistor 10000 
Drivin~ Power (approx)** 3 
Power Output (approx) 35 

AS R-F POWER AMPLIFIER AND 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: 

D-c Plate Voltage 
D-c Grid Voltage 
Peak R~f Grid Vcltage 
D-c Plate Current 
D-c Grid Current (approx)** 
Grid Resistor 
Driving Power (approx)** 
Power Output (approx) 

750 
-100 

225 
70 
15 

6700 
2 

35 

1000 
-135 

26 0 
7 0 
1 5 

9000 
3 

50 

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

1000 Volts 
-200 Volts 

325 Volts 
70 Milliamperes 
15 · Milliamperes 

13300 Ohms 
4 Watts 

50 Watts 

1250 max Volts 
-400 max Volts 

8 0 max Milliamperes 
25 max Milliamperes 

100 max Watts 
35 max Watts 

1250 Volts 
-175 Volts 

300 Volts 
70 Milliamperes 
15 Milliamperes 

11700 Ohms 
4 \4atts 

65 Wat;ts 

t Grid voltages are given with respect to the midpoint of filament operated on 

alternating current. If direct current is used, each stated value of grid volt­
age should be decreased by 5 volts and the circuit r eturns made to the negativ e 
end of the filament. 

0 At crest of audio-frequency cycle with modulation factor of 1.0. 

** Modulation essentially n egative may b e used if the positive peak of the audio­
frequency envelope does not exceed 115 per c ent of the carri er conditions. 

** Subject to wide variations depending on the impedanc e of the load circuit. High­
impedance load circuits requir e more grid curr ent and driving power to obtain the 

desired output. Low-impedance circuits n eed l e ~s grid current and driving power, 
but plate-circuit effici ency is sacrificed. The driving stage should be capable 

of delivering considerably more than the requir ed driving power. 

The maximum r a tings apply only at fr equ enci es b elow 60 megacycl es. For op era­
tion at higher fr equ enc¾es , adequate ventilation and normal ambient temperatures must 

be maintained, and the plat e voltage must b e reduc ed as indicated. 

1''requency, Megacycles 

Percentage of Maximum 
Rated Plate Voltage and 
Plate Input 

Class B 
Class C, Plate-modulate c:J. 
Class C, Telegraphy 

60 

100 
100 
100 

100 

90 
80 
80 

180 

79 
55 
55 
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TYPE 800 
Ef=7. 5VOLTS O.C. 

,.... 
J 
-' 200 - j 

I--_.._..__._.. ______ ;._, ol-::r----<~-~-+--+-- +--+--+---t---t---t---+---tlOO~ 
.,, 
w 

~ 150 ---l*➔ltt:;,,,c.~.•.,, tr'"+--::,~. '2.',j,+---+----+----+---+---+--+--+--+--+---+----17!> ~ 
<t 
J 
0.. 

100 

A rwo CAPS 
'W'-346:..369"01.t. . 

MEDIUM -4-l'IN 
BAYONET BASE 

II. 
2 
< ,Q..J-....... -------------+---t---t----t----t50J 
.J 
i 

-..,,,,c;.+21"'4..,,..""'f'-:::i..-f::;,_"'.:fp.-,::c--::l,,.....i~,...-ll!:::....,+~~.,~-~--+--1250 

~ 
0 

I I 2000 
PLATE VOLTS (Eb) 

Top View of Socket Connections 
PLATE TERMINAL 

B 

GRID TERMINAL 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

/ 

~-44 (BM) 

Fi ling No 8850 

GENERAL. ELECTRIC 
SCHENECTADY. N.Y. 

Supersedes GET-768 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

-

-

GET-761A 

GENERAL. ELECTRIC 
Transmlttlnc Tube GL-801 ••Description and Ratlnc 

Technical Information 

The GL-801 is a three-electrode high-vacuum tube for use as a radio-frequency 
amplifier and oscillator at high radio frequencies. It may also be used as an audio­
frequency amplifier and modulator. The design of the 'tube is such that it may be 
operated at full ratings at frequencies as high as 60 megacycles. 

These data are for reference only. For design information see the specifications. 

CHARACTERISTICS AND RATINGS 

Filament Voltage 
Filament Current 
Amplification Factor (Ib = . 030) 
Grid-plate Transconductance 
Direct Interelectrode Capacitances: 

Grid-plate 
Grid-filament 
Plate-filament 

Base or Terminal Description 
Net Weight, approx 
Shipping Weight., approx 
Installation and Operation 

7.5 
1. 25 

8 
1840 

6 
4.5 
1.5 

Medium 4-pin 
3 
3 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typical Maximum 
Operating Conditions Ratings 

CLASS Al A-F POWER AMPLIFIER AND MODULATOR 

D-c Plate Voltage 425 500 600 600 
D-c Grid Voltage§ -40 -45 -55 
D-c Plate Current 18 24 30 
Plate Dissipation 20 
Peak A-f Grid Voltage 35 40 50 
Plate Resistance 5000 4600 4300 
Transconductance 1600 1725 1840 
Load Resistance 10200 8000 7800 
U.P.O. 5% Second Harmonic 1. 6 2.3 3.8 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

D-c Plate Voltage 400 500 600 600 
Maximum Signal Plate Current 

(per tube)* 70 
D-c Maximum Signal Plate Input 

(per tube)* 42 
Plate Dissipation (per tube)* 20 
D-c Grid Voltage -50 -60 -75 
Peak A-f Grid Input Voltage 270 290 320 
Zero Signal Plate Current 8 8 8 
Maximum Signal Plate Current 130 130 130 
Maximum Signal Driving Power (approx) 3 3 3 
Effective Load (plate-to-plate) 6000 8000 10000 
Maximum ·signal Plate Power Output 27 36 45 

* Averaged over any audio-frequency cycle. 

Volts 
Amperes 

Micromh·os 

µµf 
µµf 
f,lf,lf 

Ceramic, Bayonet 
Ounces 
Pounds 
GEH-980 

Volts 
Volts 
Ma 
Watts 
Volts 
Ohms 
Micromhos 
Ohms 
Watts 

Volts 

Milliamperes 

Watts 
Watts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Ohms 
Watts 

§ The d-c resistance in the grid circuit should not exceed 0.5 megohm with cathode 
bias, or 0 .1 megohm with fixed bias. 

wigfi
Stolen 2 Line Transparent

wigfi
New Stamp
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CIASS B R-F POWER AMPLIFIER 

Typical 
Operating Conditions 

Maximum 
Ratings 

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

D-c Plate Voltage 
D-c Grid Voltage6 
D-c Plate Current 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 
D-c Grid Current, approx** 
Driving Power, approxt** 
Plate Power Output 

500 
-60 

45 

85 
.2 

2.2 
6 

600 
-75 

45 

90 
.2 

2.3 
7.5 

CIASS C R-F POWER AMPLIFIER AND OSCILIATOR - PIATE MODUIATED 

600 

50 
30 
20 

Volts 
Volts 
Milliamperes 
Watts 
Watts 
Volts 
Milliampere 
Watts 
Watts 

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

D-c Plate Voltage 
D-c Grid Voltage6◊ 

D-c Plate Current 
D-c Grid Current, approx** 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx** 
Plate Power Output 

400 
-150 

10000 
55 
15 

260 
4 

14 

CIASS C R-F POWER AMPLIFIER AND OSCILIATOR 
Key-down conditions per tube without modulation* 

D-c Plate Voltage 
D-c Grid Voltage6rr 

D-c Plate Current 
D-c Grid Current, approx 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

t At crest of audio-frequency cycle. 

500 
-125 
8300 
1560 

65 
15 

235 
3.5 

20 

500 
-190 

12700 
55 
15 

300 
4.5 
18 

600 
-150 

10000 
1875 

65 
15 

260 
4 

25 

500 
-200 

60 
15 
30 

13.5 

600 
-200 

70 
15 
42 
20 

Volts 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Watts 
Watts 
Volts 
Watts 
Watts 

Volts 
Volts 
Ohms 
Ohms 
Milliamperes 
Milliamperes 
Watts 
Watts 
Volts 
Watts 
Watts 

* Modulation, essentially negative, may be used if the positive peak of the audio­
frequency envelope does not exceed 115 per c.ent of the carrier conditions. 

6 With a-c filament supply. 

**Subject to wide variation depending on the impedance of the load circuit. High­
impedance load circuits require more grid current and driving power to obtain 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 delivering considerably more 
than the required driving power. 

◊ Obtained by grid resistor of value shown, or by combination of grid resistor with 
either fixed supply or suitably by-passed cathode resistor. 

rr Obtained from fixed supply, by grid resistor (8300, 10000), or by cathode resistor 
(1560, 1875). When the 801 ls used in the final amplifier or a preceding stage of 
a transmitter designed for break-in operation and oscillator keying, a small amount 
of fixed bias must be used to maintain the plate current at a safe value. With a 
plate voltage of 600 volts, a fixed bias of at least 50 volts should be used. 

• 
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The normal value of grid leak whe n the t ube i s us ed as an oscillator or r-f 
amplifier (Class C), is in the neighborh ood of 10, 000 ohms, although this ma y be re­
placed by a suitable fixed bias. If self -bia s is used the cathode resistor should be 
approximately 2000 ohms. 

The maximum ratings apply only at frequencies below 60 megacycles. For opera ­
tion at higher frequencies adequate ventilation and normal ambient tempera tures must 
be maintained, and the plate vo ltage must be reduced as indica ted. 

FREQUENCY 

PERCENTAGE OF MAXIMUM 
RATED PIATE VOLTAGE 
AND PIATE INPUT 

Class B 
Class C, plate modulated 
Class C, telegraphy 

U) 

C9 
L. 
C9 
Q. 

80 

GO 

~ 40 

I 

\ 

\ \ 

\ \ 
\ 

\ \ 
\ 

\ ' \"-.. 

Ef=7.5 volts d-c 

'\ 
~ 

' , .... Grid volts 

r---.. 
Ec=+ I I0 

I"'-.,.__ 100 

---r--- I 

I""--
+90 E 

-0 
L. 

\.? 

\ '- - +80 
I""--

20 

0 
0 

'\ 

~ 

' r--... 

........ 

100 

r---

200 
Plate volts 

Ec• j10 

+60-

300 

- -
- -
+50-
+40 

+30 

400 

Typical Characteristics for Transmitting 

K-6917432 

250 

200 
IJ) 

~ 
C9 

~150 
.!!! 

+ 100 90 

V 

Tube GL-bOl 
10-17-39 

80 Ef = 7.5 volts d-c 
+7v 
E •+60 

+50 

+40 
+30 

+JO 
+10 

60 

100 
100 
100 

75 

93 
80 
80 

Tube Mounting 
Position 

Vertical: Base down 
Horizontal: Plane 
of plate vertical 

( on edge) 

120 

78 
50 
so 

Mc 

111 max 
2 i6 diam 

-1 
I 

I 

I 

Grid volts 
V 

Ec-0 ' ' 
-\0 _20 .,. 

·30 

Outline Transmitting Tube GL-801 
K-6912326 10- 9-39 

50 ~40 
.v-50E ·-60 ~ 

..... _,..,. 1,' c·,o -_. _. 
J,'1" 

lA' -ao- ,_ 
~ 90. 100 

0 
0 100 200 300 400 500 GOO 100 800 900 

Plate volts (Eb) 

Average Plate Characteristics Transmitting 

K-6917431 Tube GL-801 10-17-39 

GL-801 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
- Transmitting Tube GL-802 - - Description and Rating 

The 802 is a pentode transmitting tube of the heater-cathode type having a max­

imum plate-dissipation rating of 13 watts (ICAS). The tube requires a driving power 

of only 1 watt or less, depending on the service in which it is used. The versatil­

ity of this pentode makes it well-suited for use as an r-f amplifier, frequency multi­

plier, oscillator, and suppressor-, grid- or plate-modula~ed amplifier. It may also 

be used as a Class A pentode amplifier or modulator. The plate connection is brought 

out of the tube through a separate seal at the top of the bulb to maintain low grid­

plate capacitance. The suppressor and the special internal shield of this tube are 

connected to individual base pins. Neutralization is unnecessary in adequately 

shielded circuits. In r-f service, the 802 may be operated at maximum ratings. at fre­

quencies as high as 30 me and at reduced ratings up to 110 me. 

Heatere 
Voltage 
Current 

R-F POWER AMPLIFIER PENTODE 

Coated Unipotential Cathode 

Transconductance for Plate Current of 20 ma 
Direct Interelectrode Capacitances 

Grid to Plate (with external shielding) 
Input 
Output 

Cap 
Base 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

6.3 a-c or d-c volts 
0 . 9 amp 

2250 umhos 

0.15 
12 

8.5 

Medium 

max. µµf 
µµf 
µµf 

Small Metal 
7-Pin Bayonet 

5 ounces 
3 lb 
GEH-1116 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

A-E POWER AMPLIFIER AND MODULATOR - CLASS A 

ccs ICAS 

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* O* O* 40 volts 
D-c Screen Voltage 250 175 225 250 volts 
D-c Grid Voltage (Grid #1)◊ (-18 -10 -17 -18.5 volts 

(450 325 530 490 ohms 
Peak A-f Grid Voltage 18 10 17 -18.5 volts 
Internal Shield* 
D-c Plate Current 30 25 25 30 ma 
D-c Screen Current 10 6 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 

e In circuits where the cathode is not· directly connected to the heater, the potential 
difference between them should not exceed 100 volts. 
* Connected to cathode at socket. 

ET-T57 

◊ Obtained from fixed supply or by cathode resistor of value shown. 

in the grid circuit should not exceed 10000 ohms with fixed bias, or 
cathode bias. 

The d-c resistance · 
50000 ohms with 
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.J R-F POWER AMPLIFIER - CUSS B TELEPHONY 
Carrier conditions per tube for use with a max modulation factor of 1. 0 

ccs ICAS 

D-c Plate Voltage 500 max 600 max volts 
D-c Suppressor Voltage (Grid #3) 200 max 200 max volts 
D-c Screen Voltage (Grid #2 ) 250 max 250 max volts 
D-c Plate Current 30 max 30 max ma 
Plate Input 15 max 18 max watts 
Suppressor Input 2 max 2 max watts 
Screen Input 4 max 4 max watts 
Plate Dissipation 10 max 13 max watts 
Typical Operation: 

D-c Plate Voltage 400 500 600 volts 
Suppressor*t 
D-c Screen Voltage 150 200 225 volts 
D-c Grid Voltage (Grid #1) -22 -28 -30 volts 
Peak R-f Grid Voltage 35 32 35 volts 
Internal Shield* 
D-c Plate Current 25 25 30 ma 
D-c Screen Current 6.5 7 8 ma 
D-c Grid Current (approx) 1 0 0.5 ma 
Driving Power (approx)o 0.5 0.18 0.18 watts 
Power Output (approx) 2.75 3.5 5.3 watts 

* Connected to cathode at socket. 
t Applying a positive voltage of not more than 40 volts to the suppressor gives slightly 

increased output. 
o At crest of a-f cycle with modulation factor of 1.0 

SUPPRESSOR-MODUUTED R-F POWER AMPLIFIER - CUSS C TELEPHONY 
Carrier conditions per tube for use with a max modulation factor of 1.0. 

D-c Plate Voltage 
D-c Screen Voltage (Grid #2) 
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 Suppressor Voltage (Grid #3) 
D-c Screen Voltage6 
D-c Grid Voltage+ 

Peak A-f Sup'r Voltage 
Peak R-f Grid Voltage 
Internal Shield* 
D-c Plate Current 
D-c Screen Current 
D-c Grid Current (approx) 
Driving Power (approx) 
Power Output (approx) 

* Connected to cathode at socket. 

ccs 

500 
200 

-200 
30 

7.5 
15 

6 
10 

400 500 
-40 -53 

89:::,0 10700 
( -85 -90 
(11000 18000 

40 53 
125 125 

18 20 
28 28 

7.5 5 
0.9 0.6 

2 3 

max 
max 
max 
max 
max 
max 
max 
max 

500 
-45 

10700 
-90 

20000 
65 

125 

22 
28 

4.5 
0.5 
3.5 

ICAS 

600 max volts 
250 max volts 

-200 max volts 
30 

7.5 
18 

6 
13 

600 
-45 

14500 
-100 

20000 
65 

125 

30 
24 

5 
o.6 
6.3 

max ma 
max ma 
max watts 
max watts 
max watts 

volts 
volts 
ohms 
volts 
ohms 
volts 
volts 

ma 
ma 
ma 
watts 
watts 

6 Voltage taken from unmodulated plate-voltage supply through resistor of value shown. 
+ From fixed supply nr grid resistor of.value shown. 

-

-
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GRID-MODUIATED R-F POWER AMPLIFIER - CIASS C TELEPHONY 
Carrier conditions per tube for use with a max modulation factor of 1.0. 

ccs ICAS 

D-c Plate voltage 500 max 600 max vo·lts 
D-c Suppressor Voltage (Grid //3) 200 max 200 max volts 

. D-c Screen Voltage (Grid #2) 250 max 250 max volts 
D-c Grid Voltage (Grid #1) -200 max -20Q max volts 
D-c Plate Current 30 max 30 max ma 
Plate Input 15 max 18 max watts 
Suppressor Input 2 max 2 max watts 
Screen Input 4 max 4 max watts 
Plate Dissipation 10 max 13 max watts 
Typical Operat ion: 

D-c Plate Voltage 400 500 600 volts 
Suppressor*t 
D-c Screen Voltage 150 200 250 volts 
D-c Grid Voltage -105 -130 -130 volts 
Peak A-f Grid Voltage 40 50 50 volts 
Peak R-f Grid Voltage 125 145 145 volts 
Internal Shield* 
D-c Plate Current 25 25 30 ma 
D-c Screen Current 7.5 8 8 ma 
D-c Grid Current (approx) 2 1 1 ma 
Driving Power (approx) 0 1 o.8 o.8 watt 
Power Output (approx) 3 4 6 watts 

* Connected to cathode at socket. 
t Applying a positive voltage of not more than 40 volts to the suppressor gives 

slightly increased output. 
o At crest of a-f cycle with modulation factor of 1.0. 

PIATE-MODUIATED R-F POWER AMPLIFIER - CIASS C TELEPHONY 
Pentode Connection 

Carr ier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 
D-c Suppressor Voltage (Grid #3) 
D-c Screen Voltage (Grid #2) 
D-c Grid Voltage (Grid #1) 
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 Voltaget 

Peak R-f Grid Voltage 
Internal Shield* 
D-c Plate Current 
D-c Screen Current 
D-c Grid Current (approx) 
Driving Power (approx) 
Power Output (approx) 

400 max 
200 max 
200 max 

-200 max 
40 max 

7. 5 max 
16 max 

2 max 
4 max 

6. 7 max 

400 
40 

( 195 
(ll500 
( -40 
(27000 

55 

35 
17 

1.5 
0.1 

8 

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 
40 

245 
16300 

-40 
27000 

55 

40 
15 

1.5 
0.1 

12 

volts 
volts 
volts 
ohms 
volts 
ohms 
volts 

ma 
ma 
ma 
watt 
watts 

* Obtained by grid resistor of value shown or by partial self-bias methods. 
~ From modulated fixed supply or modulated plate-voltage supply through resistor of 

value shown. 

GL-802 
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PLATE-MODULATED R-F POWER AMPLIFIER - CLASS C TELEPHONY 
Tetrode Connection - Grids #2 and #3 tied together 

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

D-c Plate Voltage 
D-c Screen Voltage (Grids #2 and #3) 
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 Voltagep 

D-c Grid Voltage§ 

Peak R-f Grid Voltage 
Internal Shield* 
D-c Plate Current 
D-c Screen Current 
D-c Grid Current {approx) 
Driving Power (approx) 
Power Output (approx) 

ccs 
400 
200 

-200 
40 

7.5 
16 

6 
6.7 

400 
( 85 
(15000 

-120 
(20000 

160 

35 
21 

6 
0.9 

8 

max 
max 
max 
max 
max 
max 
max 
max 

ICAS 

500 max 
200 max 

-200 max 
40 max 

7.5·max 
20 tnax 

6 max 
8 max 

500 
195 

18000 
-120 

i:::'0000 
160 

40 
17 

6 
0.9 

12 

volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 

volts 
volts 
ohms 
volts 
ohms 
volts 

ma 
ma 
ma 
watt 
watts 

p Preferably from unmodulated plate-voltage supply through resistor of value shown. 

§ Obtained by grid resistor of value shown or by partial self-bias methods. 

* Connected to cathode at socket. 

R-F POWER AMPLIFIER AND OSCILLATOR - CLASS C TELEGRAPHY 
Pentode Connection 

Key down conditions per tube without modulation~ 

D-c Plate Voltage 500 max 600 max volts 

D-c Suppressor Voltage (Grid #3) 200 max 200 max volts 

D-c Screen Voltage (Grid #2) 250 max 250 max volts 

D-c Grid Voltage (Grid #1) :200 max -200 max volts 

D-c Plate Current 60 max 60 max ma 

D-c Grid Current 7.5 max 7.5 max ma 

Plate Input 25 max 33 max ma 

Suppressor Input 2 max 2 max watts 

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 Voltage · O 0 40 40 volts 

D-c Screen VoltageOO ( 200 200 250 250 volts 
(8000 13600 20800 22000 ohms 

( -100 -100 -100 -120 volts 

D-c Grid Voltage t.t. (14000 17000 50000 42000 ohms 
( 1300 1370 1700 1620 ohms 

Peak R-f Grid Voltage 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 Current (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 

Notes for above on following page. 

-

-

-

-

-
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R-F POWER AMPLIFIER AND OSCILIATOR - CLASS C TELEGRAPHY 
Tetrode Connection - Grids #2 and #3 tied together 

Key-down conditions per tube without modulation~ 

ccs 
D-c Plate Voltage 500 max 
D-c Screen Voltage (Grids #2 and #3) 200 max 
D-c Grid Voltage (Grid #1) -200 max 
D-c Plate Curr·ent 60 max 
D-c Grid Current 7- 5 max 
Plate Input 25 max 
Screen Input 6 max 
Plate Dissipati on 10 max 
Typical Operati on: 

D-c Plate Voltage 400 
D-c Screen VoltageOO ( 100 

(2 0000 
- 60 

D-c Grid Voltage,t' 8600 
1000 

Peak R-f Grid Voltage 90 
Internal Shield* 
D-c Plate Current 45 
D-c Screen Current 15 
D-c Grid Current (approx) 7 
Driving Power (approx) 0.7 
Power Output (approx) 10 

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 

500 600 volts 
100 150 volts 

27 000 30000 ohms 
- 60 - 60 volts 

10000 10000 ohms 
1000 860 ohms 

90 90 volts 

45 55 ma 
15 15 ma 

6 6 ma 
0 .5 0 . 5 watt 

12 23 watts 

66 Obtained from grid resistor (14000, 17000, 50000, 420 00 ), by cathode resistor 
(1300, 1370 , 1700, 1620) or from fixed supply. 

,t' Obtained by grid resistor (8600, 10000), by cathode resistor (1000 , 860 ), or from 
fixed supply. 

~ Modulation essentially negative may be used if the positive peak of the audi o-fre­
quency envelope does not exceed 115% of the carrier conditions. 

00 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 a 
buffer amplifier and is not keyed. 

* Connected to cathode at socket. 

The GL-802 can be operated at frequencies as high as 30 megacycles. The tube 
may be operated at higher frequencies provided the maximum values of plate voltage 
and power input are reduced as the frequency is raised (other maximum ratings are the 
same as shown above). The tabulation below shows the highest percentage Df maximum 
plate voltage and power input that can be used up to 110 megacycles for the various 
classes of service. Special attention should be given to adequate ventilation of 
the bulb at these frequencies . 

Frequency, megacycles 

Maximum Permissible Percentage 
of Maximum Rated Plate Voltage 
and Plate Input 

Telephony, Class B 
Class C, Grid-Mod 
Class C, Sup'r-Mod 
Class C, Plate-Mod 

Telegraphy,Class C 

30 

100 
100 
100 
100 
100 

55 

88 
88 
88 
77 
77 

100 

76 
76 
76 
55 
55 

GL-802 
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GET-7!59A 

GENERAL.ELECTRIC 
Transmlttlns Tube G L-803 - - Description and Ratlns 

The GL-803 ls a pentode transmitting tube of the thoriated-tungsten filament 
type for use as an r-f amplifier, frequency multiplier, oscillator, and suppressor-, 
grid-, or plate-modulated amplifier. The tube has a maximum plate dissipation of 
125 watts. The plate connection ls brought out through a separate seal at the top of 
the bulb to maintain low grid-plate capacitance. Neutralization ls unnecessary in 
adequately shielded clrpults. The suppressor ls connected to its individual base pin. 
The 803 may be operated at maximum ratings in all classes of service at frequencies 
as high as 20 megacycles. 

CHARACTERISTICS AND RATINGS 

These data are for reference only. For design information see the specJflca­
tlons. 

Filament Voltage, a-c or d-c 
Filament Current 
Transconductance, for plate current of 62.5 ma 
Direct Interelectrode Capacitances: 

Grid-plate, with external shielding 
Input 
Output 

Cap 
Base 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

Giant 

10. 0 Volts 
5 Amperes 

4000 Mlcromhos 

0.15 max }-lµf 
17.5 µµf 

29 µµf 
Medium Metal 

5-pln Ceramic, Bayonet 
10 Ounces 
3 Pounds 
GEH-1115 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

AS R-F POWER AMPLIFIER PENTODE - CLASS B TELEPHONY 
Carrier conditions per tube for use with a max modulation factor of l.Q 

D-c Plate Voltage 1250 1500 2000 2000 Volts 
D-c Suppressor Voltage, grid No. 3 40 40 40 500 Volts 
D-c Screen Voltage, grid No. 2 500 550 600 600 Volts 
D-c Grid Voltage, grid No. l* -30 -35 -40 Volts 
Peak R-f Grid Voltage 90 70 55 Volts 
D-c Plate Current 130 110 80 160 Milliamperes 
Plate Input 180 Watts 
Suppressor Input 10 Watts 
Screen Input · 20 Watts 
Plate Dissipation 125 Watts 
D-c Screen Current 33 30 20 Milliamperes 
D-c Grid Current, approx 8 5 3 Milliamperes 
Driving Power, approxt 4.5 3 1.5 Watts 
Power Output, approx 52 53 53 Watts 

AS SUPPRESSOR-MODULATED R-F POWER AMPLIFIER - CLASS C TELEPHONY 
Carrier conditions per tube for use with 

D-c Plate Voltage 
D-c Suppressor Voltage, grid No. 3 
D-c Grid Voltage 

From a fixed supply of 
From a grid resistor of 

Peak R-f Grid Voltage 
Peak A-f Suppressor Voltage 
D-c Plate Current 

a max modulation factor of 1.0 

1250 1500 
-70 -90 

-llO -100 
5000 5000 

200 190 
llO 130 
100 100 

2000 
-110 

-100 
7000 

170 
150 

80 

2000 Volts 
Volts 

-500 Volts 
Volts 
Ohms 
Volts 
Volts 

110 Milliamperes 
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'D-c Screen Current 
D-c Grid Current, approx 
Screen Resistor 
Driving Power, approx 
Power Output, approx 
D-c Screen Voltage, grid No, 2 
Plate Input 
Screen Input 
Plate Dissipation 

70 
22 

13000 
4 

40 

70 
20 

17000 
3.5 

50 

48 
15 

35000 
2.5 

53 

50 

600 
180 

30 
125 

AS GRID-MODULATED R-F POWER AMPLIFIER PENTODE - CLASS C TELEPHONY 

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

D-c Plate Voltage 
D-c Suppressor Voltage, grid No, 3 
D-c Screen Voltage, grid No, 2 

D-c Grid Voltage, grid No, 1 
Peak R-f 9rid Voltage 
Peak A-f Grid Voltage 
D-c Plate Current 
D-c Screen Current 
D-c Grid Current, approx 
Driving Power, approxt 
Power Output, approx 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 

1250 
40 

500 
-100 

160 
75 

130 
30 

8 
4 

52 

1500 
40 

550 
-90 
130 

65 
llO 

25 
6 
3 

53 

2000 
40 

600 
- 80 
100 

50 
80 
20 

4 
2 

53 

2000 
500 
600 

-500 

160 

180 
10 
20 

125 

AS PLATE-MODULATED R-F POWER AMPLIFIER PENTODE - CLASS C TELEPHONY 

Carrier conditions per tube for use with a max modulation factor of 1,0 

D-c Plate Voltage 
D-c Suppressor Voltage, grid No, 3 
D-c Screen Voltage, grid No, 2 

D-c Grid Voltage, grid No. l 
From a fixed supply of 
From a grid resistor of 

Peak R-f Grid Voltage 
D-c Plate Current 
D-c Screen Current 
D-c Grid Current, approx 
Screen Resistor* 
Driving Power, approx 
Power Output, approx 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 

1250 
100 
400 

-80 
4000 

180 
150 

55 
20 

16000 
4 

125 

1600 
100 
500 

-80 
4000 
180 
150 

55 
20 

20000 
4 

155 

1600 
500 
500 

-500 

160 

50 

250 
10 
20 
85 

AS PLATE-MODULATED R-F POWER AMPLIFIER TETRODE - CLASS C TELEPHONY 

Carrier conditions per tube for use with a max modulation factor of 1,0 

Grids No. 2 and No, 3 connected together 

D-c Plate Voltage 
D-c Screen Voltage, grids No. 2 and 3 
D-c Grid Voltage, grid No, 1 

From a fixed supply of 
From a grid resistor of 

Peak R-f Grid Voltage 
D-c Plate Current 
D-c Screen Current 
D-c Grid Current, approx 
Screen Resistor§ 
Driving Power, approx 

2 

1250 
130 

-180 
4000 

305 
150 

75 
45 

15000 
15 

1600 
130 

-180 
4000 

320 
150 

75 
45 

20000 
15 

1600 
500 

-500 

160 

50 

Milliamperes 
Milliamperes 
Ohms 
Watts 
Watts 
Volts 
Watts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Watts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Volts 
Ohms 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Watts 
Watts 
Watts 
Watts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Ohms 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Watts 
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Power Output, approx 
Plate Input 
Screen Input 
Plate Dissipation 

125 155 
250 
30 
85 

AS R-F POWER AMPLIFIER AND OSCILLATOR PENTODE - CLASS C TELEGRAPHY 
Key-down conditions per tube without modulation◊ 

D-c Plate Voltage 
D-c •Suppressor Voltage, grid No, 3 
D-c Screen Voltage, grid No, 2 
D-c Grid Voltage, grid No, 1 

From a fixed supply of 
From a cathode resistor of 
From a grid, resistor of 

Peak R-f Grid Voltage 
D-c Plate Current 
D-c Screen Current 
D-c Grid Current, approx 
Screen Resistor 
Driving Power, approx 
Power Output, approx 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 

1250 
40 

500 

-90 
415 

7500 
175 
160 

45 
12 

2 
130 

1500 
40 

500 

-90 
415 

7500 
175 
160 

45 
12 

2000 
40 

500 

-90 
415 

7500 
175 
160 

45 
12 

2000 
500 
600 

-500 

175 

50 
Not recommended 

2 2 
160 210 

350 
10 
30 

125 

AS R-F POWER AMPLIFIER AND OSCILLATOR TETRODE - CLASS C TELEGRAPHY 
Key-down conditions per tube without modulation◊ 
Grids No, 2 and No, 3 connected together 

D-c Plate Voltage 1250 1500 2000 2000 
D-c Screen Voltage, grids No, 2 and 3 150 150 150 600 
D-c Grid Voltage, grid No, 1 -500 

From a fixed supply of -90 -90 -90 
From a cathode resistor of 445 445 445 
From a grid resistor of 3500 3500 3500 

Peak R-f Grid Voltage 190 190 190 
D-c Plate Current 160 160 160 175 
D-c Screen Current 15 15 15 
D-c Grid Current, approx 28 27 26 50 
Screen Resistor Not recommended 
Driving Power, approx 4.6 4,4 4,4 
Power Output, approx 130 160 210 
Plate Input 350 
Screen Input 30 
Plate Dissipation 125 

t At crest of audio-frequency cycle with modulation factor of 1,0, 

Watts 
Watts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Volts 
Ohms 
Ohms 

GL-803 

Volts 
Milliamperes 
Milliamperes 
Milliamperes 

Watts 
Watts 
Watts 
Watts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Ohms 
Ohms 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 

Watts 
Watts 
Watts 
Watts 
Watts 

* Grid voltages are given with respect to the midpoint of filament operated on alter­
nating current, If direct current is used, each stated value of grid voltage should 
be decreased by one-half the filament voltage and the circuit returns connected to 
the negative end of the filament, 

* Connected to modulated plate-voltage supply. 
§ Connected t o unmodulated plate-voltage supply. 
◊ Modulation essentially negative may be used if the positive peak of the audio-fre­

quency envelope does not exceed 115 per cent of the carrier conditions, 

3 
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The maximum ratings apply only at frequencies below 20 megacycles. For opera­
tion at higher frequencies adequate ventilation and normal ambient temperatures must 
be maintained, and the plate voltage must be reduced as indicated. 

Frequency, Megacycle s 

Percentage of Max imum Rated Plate 
Voltage and Plate Input 

Class B, R-f 
Class c, Grid- or Suppressor-mod. 
Class C, Plate-mod. 
Clfl,SS c, Telegraphy 

8 0 0 

X 
, .. 

20 

1 00 
100 
100 
100 

40 

86 
86 
77 
77 

60 

80 
80 
60 
60 

Av <traga 'Plata Charac-\:.aris-1:. i cs 

Typa. 603 
I I 
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GENERAL.ELECTRIC 
Transmlttlns Tube GL-805 ••Description and Ra.tins 

TECHNICAL INFORMATION 

The 805 is a high-mu, three-electrode tube for use as an r-f amplifier, Class B 
modulator and oscillator . Valuable characteristics of this tube are high-power out­
put at relatively low plate voltage and unusually low grid-bias requirements. 

These data are for reference only. For design information see the specifications. 

GENERAL CHARACTERISTICS 

Filament Voltage 
Filament Current 
Direct Interelectrode Capacitances: 

Grid-plate 
Input 
Output 

Base or Terminal Description 
Frequency for Maximum Ratings 
Type of Cooling 
Net Weight (approx) 
Installation and Operation 

10. 0 
3 . 25 

Volts 
Amperes 

6.5 µµf 
8.5 µµf 

10.5 µµf 
Jumbo 4- large Pin 

30 Megacycles 
Natural Ventilation 

8 Ounces 
GEH-980 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CIASS B A-F POWER AMPLIFIER (TWO TUBES): 

D-c Plate Voltage 1250 1500 1500 Volts 
Maximum Signal Plate Current (per tube)* 210 Milliamperes 
D-c Maximum Signal Plate Input (per tube)* 315 Watts 
Plate Dissipation (pe~ tube)* 125 Watts 
D- c Grid Voltage -16 Volts 
Peak A-f Grid Input Voltage 235 280 Volts 
Zero Signal Plate Current 148 84 Milliamperes 
Maximum Signal Plate Current 400 400 Milliamperes 
Maximum Signal Plate Input* 500 600 Watts 
Maximum Signal Driving Power (approx) 6 7 Watts 
Effective Load (plate-to-plate) 6700 8200 Ohms 
Maximum Signal Plate Power Output 300 370 Watts 

CIASS B R-F POWER AMPLIFIER 
Carrier conditions per tube for use with a max modulation factor of 1.0 

.D-c Plate Voltage 1250 1500 1500 Volts 
D-c Grid Voltage -10 Volts 
D-c Plate Current 135 115 150 Milliamperes 
Plate Input 185 Watts 
Plate Dissipation 125 Watts 
Peak R-f Grid Input Voltage 75 70 Volts 
D-c Grid Current (approx) 15 15 Milliamperes 
Driving Power (approx)** 11 7.5 Watts 
Plate Power Output 55 57. 5 Watts 

CLASS C R-F POWER AMPLIFIER AND OSCILIATOR - PLATE MODULATED 
Carrier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 1000 1250 1250 Volts 
D-c Grid Voltage -155 -160 -500 Volts 
D-c Plate Current 160 lgO 175 Milliamperes 
D-c Grid Current (approx) 60 60 70 Milliamperes 
Plate Input 220 Watts 
Plate Dissipation 85 Watts 
Peak R-f Grid Input Voltage (approx) 295 300 Volts 
Driving Power (approx) 16 16 Watts 
Plate Power Output 110 140 Watts 
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CIASS C R-F POWER AMPLIFIER AND OSCILIATOR 
Key-down conditions per tube without modulationt 

D-c Plate Voltage 1000 
D-c Grid Voltage -95 
D-c Plate Current 200 
D-c Grid Current (approx) 40 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage (approx) 225 
Drivin_g Power (approx) 8.5 
Plate Power Output 130 

* Averaged over an7 audio-frequency cycle. 
** At crest of audio-frequency cycle. 

1250 
-100 

200 
40 

230 
8.5 
170 

1500 1500 Volts 
-105 -500 Volts 

200 210 Milliamperes 
40 70 Milliamperes 

315 Watts 
125 Watts 

235 Volts 
8.5 Watts 
215 Watts 

t 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. 

GL-805 can be operated at maximum ratings in all classes of service at frequen­
cies as high as 30 megacycles. The tube may be operated at higher frequencies pro­
vided the maximum values of pla.te voltage and power input are reduced as the frequen­
cy is raised (other maximum ratings are the same as shown unde~ CHARACTERISTICS). The 
tabulation below shows the highest percentage of maximum plate voltage and power in­
put that can be used up to 80 megacycles for the various classes of service. Special 
attention should be given to adequate ventilation of the bulb at these frequencies. 

FREQUENCY 

Maximum Permissible Percentage of 
Maximum Rated Plate Voltage and 
Plate Input: 

Class B Telepho~y 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube GL-806--Description and Rating 

The 806 is a three-e l e c trode transmitting triode designed for use as a radio­

frequency amplifier, oscilla tor , and Class B modula t or . Maximum plate dissipation 

for Class C telegraph and Cla s s B services is 225 watts ( ICAS). The tan t alum plate 

of this tube totally encloses the other e l ectrodes and thus conserves power by elimi ­

nating loss from bulb bombardment and stray electrons . At 30 me this construc t ion 

provides the user with more than 75 watts of addi t ional power per tube. The 806 may 

be operated at maximum ratings at frequencies as high as 100 me. In Class B modulator 

service (ICAS), t wo 806 1 s are capable of modul ating 100 per cent an r-f amplifier 

having an input of 2240 watts. Plate and grid connections, brought out t o the t op 

and side of the bulb respectively, provide low-tube capacitances and high insula t ion. 

TECHNICAL INFORMATION 

These data are for reference only . 
cations. 

For design information see the specifi-

GENERAL CHARACTERISTICS 

Filament Vol tage (a-c or d-c) 
Filament Current 
Amplification Factor 
Direct Interelectrode Capacitances: 

Grid-plate 
Grid-filament 
Plate-filament 

Cooling 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typical 
Operation 

CLASS B A-F POWER AMPLIFIER AND MODULATOR, TWO TUBES 
Filament Vol t age, a-c or d -c 

D-c Plate Voltage 
Max Signal D-c Plate Current* 
Max Signal Plate Input* 
Plate Dissipation* 
D-c Grid Voltage 
Peak A-f Grid-to-grid Voltage 
Zero Signal D-c Plate Current 
Max Signal D-c Pla t e Current 
Load Resistance, per t ub e 
Effective Load Resistance, 

Plate-to-plate 
Max Signal Driving Power , approx 
Max Signal Plate Power Output, approx 

ccs 

2000 

-140 
660 

8 0 
390 

4500 

18 000 
19 

535 

3000 

- 230 
770 

50 
330 

5200 

208 00 
15 

700 

ICAS 

3300 

-240 
930 

8 0 
475 

4000 

16000 
35 

1120 

5 . 0 
9.5 

12.6 

4.0 
5 . 5 
o . 4 

Maximum 
Ratings 

5 .0 

ccs ICAS 

3000 3300 
200 250 
500 8 25 
150 225 

Vol t s 
Amperes 

uuf 
uuf 
uuf 
Air t 

Vol t s 

Volt~ 
Milliamperes 
Wa tts 
Watts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Ohms 

Ohms 
Watts 
Watts 

ET-T72 
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CLASS B R-F POWER AMPLIFIER - Telephony 

Typical 
Operation 

Maximum 
Ratings 

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

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
Plate Input 

ccs 
2000 
-150 

110 

3000 
-240 

70 

3300 3000 
-280 

3300 Volts 
Volts 

102 150 
225 
150 

290 

150 Milliamperes 
338 Watts 

Plate Dissipation 225 Watts 
Peak R-f Grid Voltage 
D-c Grid Current, approx 
Driving Power, approx 0 

Power Output, approx 

180 
1 
8 

70 

200 
0 

5 
70 

0 
10.3 

115 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED 
Carrier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 
D-c Grid Voltage* 

D-c Plate Current 
D-c Grid Current, approx** 
Plate Input 
Plate Dissipation 
Peak R-f Grid Voltage 
Driving Power, approx*• 
Power Output, approx 

2000 
-500 

12500 
195 

40 

790 
28 

300 

2500 
-600 

15000 
195 

40 

890 
32 

390 

3000 
-670 

25000 
195 

27 

970 
24 

460 

2500 3000 
-1000 -1000 

200 200 
50 50 

500 600 
110 150 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - Telegra?hY 
Key down conditions per tube without modulationrr 

D-c Plate Voltage 
0-c Grid Voltage§ 

D-c Plate Current 
D-c Grid Current, approx** 
Plate Input 
Plate Dissipation 
Peak R-f Grid Voltage 
Driving Power, approx** 
Power Output, approx 

2000 
-400 

16000 
1800 

195 
25 

640 
15 

280 

* Averaged over any audio-frequency cycle. 

2500 
-500 

20000 
2300 

195 
25 

755 
17 

370 

3000 
-€ioo 

24000 
2700 

195 
25 

870 
20 

450 

3300 3000 3300 
-600 -1000 -1000 

15000 
1730 

300 
40 

930 
34 

780 

200 305 
50 50 

600 1000 
150 225 

Volts 
Milliamperes 
Watts 
Watts 

Volts 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Watts 
Wat tr 
Volts 
Watts 
Watts 

Volts 
Volts 
Ohms 
Ohms 
Milliamperes 
Milliamperes 
Watts 
Watts 
Vol ts 
Watts 
Watts 

t Forced ventilation from fan directed at middle and upper portions of bulb is 
required for con t inuous key-down conditions in Class C telegraph service and is 
recommended for other services at frequencies of 30 me or higher. 

** Subject to wide variations depending on the impedance of the load circuit. High­
impedance load circuits require more grid current and driving power to obtain the 
desired output. Low-impedance circuits need less grid current and driving power, 
but plate-circuit efficiency is sacrificed. The driving stage should be capable of 
delivering considerably more than the required driving power. 

* Obtained by grid resistor of value shown or by partial self-bias methods. 
§ Obtained by grid resistor (16000, 20000, 24000, 12800), by cathode resistor (1800, 

2300, 2700, 1730) or from fixed-bias source. 
rr 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. 
0 At crest of a-f cycle with modulati?n factor of 1.0. 

wigfi
Stolen 2 Line Transparent
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APPLICATION NOTES 

The GL-806 can be operated at frequen~ies as high as 30 megacycles. The tube 
may be operated at higher frequencies provided the maximum values of plate voltage 
and power input are reduced as the frequency is raised (other maximum ratings are the 
same as shown above). The tabulation below shows the highest percentage of maximum 
plate voltage and power input that can be used up to 100 megacycles for the various 
classes of service. Special attention should be given to adequate ventilation of the 
bulbs at these frequencies. 

Frequency 30 

Max Permissible Percentage 
of Max Rated Plate Voltage 
and Plate Input 

Class B, Class ~ Grid or suppressor modulated 100 
Class C, plate modulated 
Class C, plate modulated, 

TY~ aQI 
I: f. ,.o ~,. o.c. 

100 
telegraphy 100 

AVtRAGt P'LATE CHARACTtRISTtCS 

"' .., 

100 

~200 
L 
:J 
< 
.J 
.J 

:J 

~ 100 

• 
" 

0 

TYPICAL CHARACT(Rl5TICS 

TYi'[ 806 
~ [ <f ., S.O VOLTS D.C. 

~~ "o .. --~ ~-, .J0c, ...... ....... I' 
....... 

I'---.. 
..... r--.. --I"'-,. ~~~o 

......... --...... 

' ---- ...... I -- .. ,.0 
....... - c C ,.,.;;;; 

.... o 

200 •oo •oo 100 1000 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Tnn•mlttlns Tube GL-807 • • Ducrlptlon and Ratlns 

Dnc:rtptloll 

The 807 is a beam power transmitting tube of the heater-cathode type having a 
maximum plate dissipation rating of 30 watts (ICAS). The high power se11Bitivit7 of 
this tube makes it especially useful in frequency-multiplier service where high har­
monic output is essential. The 807 may also be used as a crystal oscillator and 
buffer amplifier in medium-power transmitters using up to a half-kilowatt input. 
Neutralization is generally unnecessary in adequately shielded circuits. 

Technical lntonutloll 

These data are for reference onJ.y. For design information see the specifica­
tions. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Number of Electrodes 
Filament Voltage• 
Filament Current 
Grid-plate Transconductance, lb• 72 ma 
Grid-screen Amplification Factor 
Direct Interelectrode Capacitance 

Grid-plate, with external shielding 
Input 
Output 

MECHANICAL 

Base Description 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typical 
Operation 

CLASS AB2~ A-F POWER AMPLIFIER (TWO TUBES) 

Filament Voltage 6.3 
ccs ICAS 

D-c Plate Voltage 400 500 600 7~0 
Max Signal Plate Current (per tube)t 
D-c Max Signal Plate Input (per tube)t 
Plate Dissipation (per tube)t 
D-c Grid Voltage -25 -25 -30 -32 
Positive D-c Grid Voltage 300 300 300 300 
Peak A-f Grid Input Voltage (grid to grip.) 78 78 78 92 
Zero Signal Plate Current 100 100 60 60 
Max Signal Plate Current 240 240 200 240 
Max Signal Screen Grid Current 10 10 10 10 
Screen Grid Inputt 
Peak Grid Input Power* 0.35 o.6 o.4 0.5 
Load Resistance (per tube) 800 1060 1600 1740 
Effective Load (plate to plate) 3200 4240 6400 6960 
Max Signal Plate Power Output§ 55 75 80 120 

4 
6.3 Volts 
0.9 Ampere 

6000 Micromhos 
8 

0.2 µµf 
11 µµf 

7 µµf 

Medium 5-pin 
3 Ounces 
3 Pounds 

GEH-1112 

Maximum* 
Ratings 

ccs ICAS 
600 750 
i"'20 120 

60 -.90 
25 30 

300 300 

3.5 3.5 

Volts 

Vol ts 
Ma 
'l(atts 
Watts 
Volts 
Volts 
Volts 
Ma 
Ma 
Ma 
Watts 
Watts 
Ohms 
Ohms 
Watts 

ET-T38 
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CLASS B R-F POWER AMPLIFIER 

Typical 
Operation 

Maximum* 
Ratings 

(Carrier conditions per tube for use with a max modulation factor of 1,0) 

Filament Voltage 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Screen .Grid Voltage 
D-c Grid Current 
D-c Plate Current 
D-c Screen Grid Current 
Plate Inpui; 
Screen Grid Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 
Driving Power◊, approx 
Plate Power Output 

400 
-25 
250 

0 
75 

4 

30 
0.25 

9 

cos 
500 
-25 
250 

0 
75 

4 

30 
0.25 
12.5 

600 
-25 
250 

0 
62.5 

3 

20 
0,2 

12.5 

CLASS C R-F PO\lER AMPLIFIER AND OSCILLATOR - PLATE MOOOLATED 

6 .3 
ICAS 

750 
-35 
300 

0 
60 

3 

27 
0.12 

15 

ccs 
600 

300 

80 

37.5 
2.5 

25 

Volfs 
ICAS 

750 Volts 
Volts 

300 Volts 
Ma 

90 Ma 
Ma 

45 Watts 
2.5 Watts 
30 Watts 

Volts 
Watts 
Watts 

(Carrier conditions per tube for use with a max modulation factor of 1,0) 

Filament Voltage 

D-c Plate Voltage 
D-c Grid Voltage 

From a grid resistor of 
D-c Screen Voltage 

From a series resistor of6 
D-c Plate Current 
D-c Grid Current, approx 
D-c Screen Grid Current 
Plate Input 
Screen Grid Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 

325 
-75 

25000 
225 

20000 
80 

3 
5 

90 
0,25 
17.5 

ccs 
400 
-80 

22800 
225 

30000 
'30 

3.5 
5.75 

95 
0.3 

22.5 

6.3 
ICAS 

475 600 
-85 -90 

21300 22500 
225 275 

50000 50000 
83 100 

4 4 
5 6.5 

llO ll5 
o.4 o.4 

27.5 42,5 

(Key down condrtions per tube without modulation)+ 

Filament Voltage 

D-c Plate Voltage 
D-c Grid Voltage 

From a fixed supply of 
From a cathode resistor of 
From a grid resistor of 

D-c Screen Grid Voltage 
From a fixed supply of 
From a series resistor of 

D-c Plate Current 
D-c Grid Current, approx 
D-c Screen Grid Current 
Plate Input 
Plate Dissipation 
Screen Grid Input 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

• 

cos 
400 500 

6.3 
ICAS 

600 750 

-45 -45 -45 -45 
410 410 410 410 

12800 12800 12800 128oo 

250 
20000 

100 
3.5 
7.5 

65 
0,2 

25 

250 
42000 

100 
3.5 

6 

65 
0.2 
}0 

250 250 
50000 85000 

100 100 
3.5 3.5 

7 6 

65 
0.2 

40 

65 
0.2 

50 

ccs 
475 

-200 

300 

83 
5 

40 
2.5 

16.5 

Volts 
ICAS 

600 Volts 
-200 Volts 

Ohms 
300 Vol ts 

Ohms 
100 Ma 

5 Ma 
Ma 

60 Watts 
2.5 Watts 

25 Watts 
Volts 
Watts 
Watts 

Volts 
CCS ICAS 
600 750 Vol ts 

-200 -200 Volts 
Volts 
Ohms 
Ohms 

300 300 Vol ts 
Volts 
Ohms 

100 100 Ma 
5 5 Ma 

Ma 
60 75 Watts 
25 30 Watts 

3,5 3,5 Watts 
Volts 
Watts 
Watts 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

-

t Averaged over any audio-frequency cycle or sine-wave form. 

+ Modulation, essentially negative, may be used if the positive peak ot the audio­

frequency envelope does not exceed 115 per cent ot the carrier conditions. 

p Subscript (2) indicates that grid current flows during some part of input cycle, 

~ Heater voltage fluctuations should not exceed +10 or -5 per cent from the rated 

value. 
* Driver stage should be capable or supplying the grids or the Class AB2 stage with 

the specified peak values at low distortion. The effective resistance per grid 

circuit or the Class AB2 stage should be kept below 500 ohms and the effective 

impedance or the highest desired response frequency should not exceed 700 ohms. 

§ With zero-impedance driver and perfect regulation, plate circuit dtstortion does 

not exceed 2 per cent, In practice, plate-voltage regulation, positive grid 

voltage regulation, and grid bias regulation should not be greater than 5 per 

cent, 5 per cent, and 3 per cent, respectively. 
◊ At crest of a-f cycle with modulation factor or 1.0. 
6 Connected to modulated plate-voltage supply. 

APPLICATION NOTF.S 

• The GL-807 can be operated at ,frequencies as high as 60 megacycles. The tube may 

be operated at higher frequencies provided the maximum values or plate voltage 

and power input are reduced as the frequency is raised, (Other- maximum ratlngs 

are the same as shown above.) The tabulation b.elow shows the highest percentage 

or maximum plate voltage and power input that can be used up to 125 megacycles 

for the various classes o"f service. Special attention should be given to ade­

quate ventilation or the bulb at these frequencies. 

Frequency, megacycles 

Max Permissible Percentage or 
Maximum Rated Plate Voltage 

Class B, R-F 
plate-modulated 

Class C, 
telegraphy 

~4$& No.5106 

Tube Mounting Position 
Vertical or Horizontal 

and Plate Input 

60 80 125 

100 90 75 
100 80 55 
100 80 55 

Bot.t.om vie1,w of ba.&a. 

P =Pl4-ta 
02:Screcin 
61zGrid 
~ = Co.thodcz. 
H •t1•4.t'2r 
Pa,= Bo.a.m-formin9 pl~tcr.s 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube GL-80.9 - - Description and Rating 

Description 

The 809 is a high-mu transmitting triode with a typical power output of 75 watts 
(ICAS) for Class C telegraph service. Because of its high perveance, the tube can be 
operated at high plate efficiency and low driving power. Grid bias requirements are 
extremely low for Class B A-f service. 

Technical Information 

ET-T58 

These data are for reference only. For design information see the specifications. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Number of Electrodes 
Filament Voltage 
Filament Current 
Amplification Factor 
Direct Interelectrode Capacitances 

Grid-plate 
Grid-cathode 
Plate-cathode 

MECHANICAL 

Base Description 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

3 
6.3 
2.5 

50 

6.7 
5.7 
0.9 

Medium 4-pin Ceramic 
3 
3 

GEH-1114 

Volts 
Amperes 

~µf 
µµf 
µµf 

Ounces 
Pounds 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CIASS B A-F POWER AMPLIFIER (TWO TUBES) 

Filament Voltage 

D-c Plate Voltage 
Max Signal Plate Current, per tube* 
D-c Max Signal Plate Input, per tubet 
Plate Dissipation, per tube* 
D-c Grid Voltage§ 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Load Resistance, per tube 
Max Si'gnal Driving Power, approx 
Effective Load, plate to plate 
Max Signal Plate Power Output 

Typical 
Operation 

ccs 
500 750 

O -4.5 
135 140 

40 40 
200 200 

1300 2100 
2.4 2.4 

5200 8400 
60 100 

6.3 

ICAS 
1000 

-10 
156 

40 
200 

2900 
3.4 

11600 
145 

CIASS C R-F POWER AMPLIFIER AND OSCILIATOR - PIATE MODULA.TED 

Maximum* 
Ratings 

ccs 
750 
100 

75 
25 

ICAS 
1000 

10') 
100 

YJ 

Volts 

Volts 
Ma 
Watts 
Watts 
Volts 
Volts 
Ma 
Ma 
Ohms 
Watts 
Ohms 
Watts 

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

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 

From a Grid Resistor of 
D-c Plate Current 
D-c Grid Current, approx◊ 

500 600 
-60 -60 

2000 200'] 
83 83 
32 32 

6.3 
750 
-60 

20']0 
100 
32 

600 
-2(50 

Volts 
750 Volts 

-200 Volts 
Ohms 

100 Ma 
35 Ma 
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CU\SS C R-F POWER AMPLIFIER AND OSCILI.ATOR - PU\TE MODUU\TED (CONT'D) 
(Carrier conditions per tube for use with a max modulation factor of 1.0) 

Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx◊ 
Plate Power Output 

Typical 
Operation 

135 135 
3.2 3.2 

30 38 

CU\SS C R-F POWER AMPLIFIER AND OSCILU\TOR 
(Key down conditions per tube without modulation)6 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 

From a Grid Resistor of 
From a Cathode Resistor of 

D-c Plate Current 
D-c Grid Current, approx◊ 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx◊ 
Plate Power Output 

500 750 
-50 -60 

2500 3000 
420 500 
100 100 

20 20 

135 140 
2.5 2.5 
35 55 

ICAS 

150 
4.3 

55 

6.3 
1000 
-75 

3000 
600 
100 
25 

160 
3.8 

75 

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

Maximum* 
Ratings 

ccs 
50 

17.5 

750 
-200 

100 
35 
75 
25 

ICAS 
75 
25 

1000 
-200 

100 
35 

100 
30 

Watts 
Watts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Ohms 
Ohms 
Ma 
Ma 
Watts 
Watts 
Volts 
Watts 
Watts 

§ Grid voltages are given with respect to the midpoint of filament operated on alter­
nating current. If direct current 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. 

◊ Subject to wide variations depending upon the impedance of the load circuit. High­
impedance load circuits require more grid current and driving power to obtain the 
desired output. Low-impedance circuits need less grid current and driving power, 
but plate circuit efficiency is sacrificed. The driving stage should be capable of 
delivering considerably more than the required driving power. 

~ 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. 

APPLICATION NOTES 

* The GL- 809 can be operated at frequencies as high as 60 megacycles. The tube may 
be operated at higher frequencies provided the maximum values of plate voltage and 
power input are reduced as the frequency is raised (other maximum ratings are the 
same as shown above). The tabulation below shows the highest percentage of maximum 
plate voltage and power input that can be used up to 120 megacycles for the various 
classes of service. Special attention should be given to adequate ventilation of 
the bulb at these frequencies. 

Frequency, megacycles 60 70 12') 

Max Permissible Percentage of Max Rated Plate 
Voltage and Plate Input 
Class B, R-'f 100 93 75 
Class C, plate-modulated 100 88 50 

telegraphy 100 88 50 

• 

-
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-810--Description and Rating 

The GL-810 is a high-mu transmitting tube with a typical power output of 
475 watts (ICAS) for ~lass C telegraph service. Because of its high perveance 
the tube can be operated at high plate efficiency with low driving power and 
relatively low plate voltage. The 810 heavy duty filament, shielded at each end, 
conserves input power by eliminating bulb bombardment and stray electrons. The 
plate and grid leads are brought out to terminals at the top and side of the 
bulb respectively - a design which provides very short internal leads, low in­
ternal lead inductance, and permits compact circuit layout for h-f i nstallations. 

TECHNICAL INFORMATION 

These data are for reference only. For design information see the specifi­
cations •. 

GENERAL CHARACTERISTICS 

ELECTRICAL 
Number of Electrodes 
Filament Voltage 
Filament Current 
Amplification Factor 
Direct Interelectrode Capacitance, µµr 

· Grid-plate 
Grid-cathode 
Plate-cathode 

MECHANICAL 
Base Description 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typic al 
Operati on 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 
1 0 Filament Voltag e 

D-c Plate Voltage 
CCS IC & AS CCS 

Max Si gnal Plate Current 
(per tube )t 

D-c Max Signal Plate Input 
(per tube)t 

Plate Dissipation (per tube)t 
D-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Max Signal Drivi ng Power, appr ox 
Effect i ve L oad (pla te t o p late) 
Max Si e nal Plate Power Outpu t 

1 5 00 2000 2250 2000 

250 

425 
125 

- 30 - 50 -60 
3 45 3 45 380 

8 0 60 70 
500 420 450 

12 1 0 1 3 
660 0 11000 11 600 

510 590 725 

3 
10 vol ts 

4, 5 amperes 
36 

4. 8 
8 . 7 

12 

Jumbo 4-lare e Pin 
8 ounc es 

1 pound 
GEH-1111 

Max i mum* 
Ratings 

vol t s 
I C & AS 

2250 v ol t s 

250 milliamp er es 

51 0 wat ts 
1 50 wat ts 

vol ts 
vol ts 
mil li amp eres 
mil liamper e s 
watts 
ohms 
watts 

ET-T99 
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Typical 
Operation 

Maximum* 
Ratings 

CLASS B R-F POWER AMPLIFIER 
(Carrier conditions per tube for use with a max 
Filament Voltage 

modulation factor 
10 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
Plate Input 
D-c Grid Current 
Plate Dissipation 
Peak R-f Grid Input Voltage 
Dri v1ng Power *, approx 
Plate Power Output 

ccs 
1500 2000 

-50 -65 . 
115 93 

2 2 

110 100 
6 4 

60 60 

IC & AS CCS IC & AS 
2250 2000 2250 

-70 
100 

2 

100 
4 

75 

185 
185 

125 

185 
225 

150 

of 1.0) 
volts 

vol ts 
vol ts 
milliamperes 
watts 
milliamperes 
watts 
volts 
watts 
watts 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - GRID MODULATED 
(Carrier conditions 
Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 

per tube for use with a max modulation 
10 

factor of 1. 0) 
volts 

2250 vol ts 
-500 vol ts 

D-c Grid Current, approx 
Plate Input 
Plate Dissipation 

1500 
-140 
110 

2 

Peak R-f Grid Input Voltage, approx 175 
Driving Power*• approx 5 
Plat~ Power Output 60 

2000 
-140 

92 
2 

160 
4 

60 

2250 
-140 
100 

2 

180 
4 

75 

2000 
-500 
185 

185 
125 

185 milliamperes 
milliamperes 

225 watts 
150 watts 

volts 
watts 
watts 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 
(Carrier conditions 
Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage~ 

per tube for use with a max modulation factor of 1.0) 

D-c Plate Current 
D-c Grid Current, approx 
Plate Input 
Plate Diss1petion 

1250 1600 
-200 -200 
4000 4000 

210 
50 

210 
50 

Peak R-f Gri~ Input Voltage, approx 370 370 
17 

250 
Driving Power, approx 17 
Plate Power Output 180 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 

1800 
-200 
4000 

250 
50 

370 
17 

335 

(Key down conditions per tube without modulation)§ 
Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage rr 

D-c Plate Current 
D-c Grid Current 
Plate Input 

1500 
-120 
3000 

41 5 
250 

40 

Plate Dissipation 
Peak R-f Grid Input Voltage, approx 28 0 
Driving Power, approx 
Plate Power Output 

10 
275 

2000 
-1 60 
4000 

550 
250 

40 

330 
12 

375 

2250 
-16 0 
4000 

510 
275 

40 

33Q 
12 

475 

10 vol ts 
1600 1800 volts 
-500 -500 volts 

210 
70 

335 
85 

10 
2000 
-500 

250 
70 

500 
125 

250 
70 

450 
125 

2250 
-500 

275 
70 

6 20 
1 50 

ohms 
milliamperes 
milliamperes 
watts 
watts 
volts 
watts 
watts 

vol ts 
vol ts 
vol ts 
ohms 
ohms 
milliamperes , 
milliamperes 
watts 
watts 
vol ts 
watts 
watts 
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t Averaged over any audio-frequency cycle 
* At crest of audio-frequency cycle 
~ Obtained by grid-resistor of value 
§ Modulation, essentially negative, 

audio-frequency envelope does not 
tions 

shown or by partial self-bias methods 
may be used if the positive peak of the 
exceed 115 per cent of the carrier condi-

rr Obtained from fixed supply, by grid resistor (3000, 4000), or by cathode re­
sistor (415, 550, 510) 

APPLICATION NOTES 

* The GL-810 can be operated at frequencies as high as 30 megacycles. ·The tube 
may be operated at higher frequencies provided the maximum values of ·plate 
voltage and power input are reduced as the frequency is raised (other maxi­
mum ratings are the same as shovn above). The tabulation below shovs the 
highest percentage of maximum plate voltag e and power input that can be used 
up to 100 megacycles for the various classes of service. Special attention 
should be given to adequate ventilation of the bulb at these frequencies. 

Frequency, megacycles 
Max Permissible Percentage of Max 

Plate Voltage and Plate Input 
Class B 
Class C, 

CAP 
550•-.576~ 

DIA . 

CAP 
_550•- .576. 

Grid-modulated 
Plate-modulated 
Telegraphy 

DIA . _ __ I · --+--T-

3~; 
MAX . 

I 16~> 082• . _J 
♦ MAX._ , _ 

f"OUR PtNS-'=l ~ '-1--~ 
:\-\6" DIA. Li.867:...j 

MA~ .109• MAX . 

L 
.687" 

t 
. 

BOTTOM Vl[W OF BAS( 

30 60 100 
ijated 

100 88 80 
100 88 8 0 
100 70 50 
100 70 50 

Top Y le11 of Socket Connect Iona ,. 

AA'= Pl.AN[ ~ CLCClRODE$ 

Tube Mount ing Position 
Vert i cal - Base Down 
Hori z ontal - Plane of Elec tr od e s Vert i ca l 
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GET-754A 

GENERAL.ELECTRIC 
Transmlttlnc Tube GL-811 • • Description and Ratlnc 

The 811 is a high mµ transmitting triode designed for Class B modulator service. 

In this service, two tubes are capable of modulating 100 per cent an r-f amp lifier 

operating with 45 0 watts input; no grid bias is required at plate voltages up to 

1250 volts. The 811 is also an excellent radio-frequency amplifier and frequency 

doubler. The tube may be operated at maximum ratings in r-f services at frequencies 

as high as 60 me and at reduced ratings as high as 100 me. Because of its high per­

veance, it can be operated at high plate efficiency and low driving power . For ex­

ample, two tubes in Class B u-f service may be used with a plate input of 300 watts 

(ICAS) and with only 4.2 watts of driving power. 

Technical Information 

These data are for reference only. For design information see the specifica­

tions. 

GENERAL CHARACTERISTICS 

ELECTRICAL 
Number of Electrodes 
Filament Voltage 
Filament Current 
Amplification Factor 
Direct Interelectrode Capacitance, Hµf 

Grid-plate 
Grid-cathode 
Plate - cathode 

MECHANICAL 
Base Description 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

* Registered Trademark. 

3 
6 . 3 volts 
4 amperes 

160 

5.5 
5.5 
0 .6 

Medium 4-pin Micanol*, Bayonet 
4 ounces 
3 pounds 
GEH-1110 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 
Filament Voltage 

D-c Plate Voltage 
Max Signal Plate Current (per tube)t 
D-c Max Signal Plate Input (per tube)t 
Plate Dissipation (per tube)t 
D-c Grid Voltage# 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Load Resistance (per tube) 
Max Signal Driving Power, approx 
Effective Load (plate to plate) 
Max Signal Plate Power Output 

CLASS B R-F POWER AMPLIFIER 

Typical 
Operation 

ccs IC & AS 
1250 1500 

0 0 
14 0 160 

48 20 
200 2'JO 

3 75'J 4500 
3.8 4.2 

l 5'JO'J 18 0·)0 
175 225 

Maximum* 
Ratings 

6.3 
ccs IC & AS 
1250 1500 

125 125 
125 150 

40 50 

(Carrier conditions per tube for use with a max modulation fact or of 1. 0 ) 

volt s 

volts 
milliamperes 
watts 
watts 
volts 
vo lts 
milliamperes 
milliamperes 
ohms 
watts 
ohms 
watts 

Filament Voltage 6.3 volts 

D-c Plate Voltage 1250 1500 1250 1500 volt s 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

D-c Grid Voltage# 
D-c Plate Current 
Plate Input 
D-c Grid Current** 
Plate Dissipation 
Peak R-f Grid Input Voltage 
Driving Power, approx**~ 
Plate Power Output 

Typical 
Operation 

ccs IC & AS 
0 -6 

48 50 

6 6 

26 35 
1 1.5 

20 25 

Maximum 
Ratings 

CCS IC & AS 

60 
60 

40 

60 
75 

50 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
{Carrier conditions per tube for use with 
Filament Voltage 

- PLATE MODULATED 

D-c Plate Voltage 
D-c Grid Voltage~ 

From a Grid Resistor of 
D-c Plate Current 
D-c Grid Current, approx** 
Plate lnput 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx** 
Plate Power Output 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 

a max 

1000 
-100 
2'.)00 

105 
50 

195 
9 

82 

modulation factor 
6.3 

1250 1000 
-125 -200 
2500 

125 105 
50 50 

105 
27 

230 
11 

120 

(Key down conditions per tube without modulation)§ 
Filament Voltage 6.3 
D-c Plate Voltage 1250 1500 1250 
D-c Grid Voltage◊ -200 

From a Fixed Supply of -87.5 -113 
From a Grid Resistor of 2500 3200 
From a Cathode Resistor of 55".l 610 

D-c Plate Current 125 150 125 
D-c Grid Current** 35 35 50 
Plate Input 155 
Plate Dissipation 40 
Peak R-f Grid Input Voltage, approx 180 225 
Driving Power, approx** 7 8 
Plate Power Output ll5 170 

t Averaged over any audio-frequency cycle. 

of 1.0) 

1250 
-200 

125 
50 

155 
40 

1500 
-200 

150 
50 

225 
55 

volts 
milliamperes 
watts 
milliamperes 
watts 
volts 
watts 
watts 

volts 
volts 
volts 
ohms 
milliamperes 
milliamperes 
watts 
watts 
volts 
watts 
watts 

volts 
volts 
volts 
volts 
ohms 
ohms 
milliamperes 
milliamperes 
watts 
watts 
volts 
watts 
watts 

# Grid voltages are given for either a-c- or d-c filament operation. When a. c is used 
the circuit returns are made to the midpoint of the filament circuit. When d.c. 
is used, the returns are made to the negative filament terminal. 

** 

§ 

Subject to wide variations depending on the impedance of the load circuit. High­
impedance load circuits require more grid current and driving power to obtain the 
desired output. Low impedance circuits need less grid current and driving power, 
but plate-circuit efficiency is sacrificed. The driving stage should be capable 
of delivering considerably more than the required driving power. 

Modula&ion essentially negative may be used if the positive peak of the audio-fre­
quency envelope does not exceed 115 per cent of the carrier conditions. 

~ Obtained preferably from grid leak of value shown, or combination of grid leak 
with either fixed supply or suitably by-passed cathode resistor. 

◊ Obtained from fixed supply or grid resistor (2500, 3200) or by cathode resistor 
(55CJ, 5D l. 

~ At crest of audio-frequency cycle with modulation factor of 1.0. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

APPLICATI ON NOTES 

* The GL-8 11 can be operated at freq uencies as high as 60 megacycles . The tube may 
be operated a t higher frequenc i es provided the maximum values of plate voltage and 
power input are reduced as the frequency is raised ( other maximum ratings are the 
same a s shown above ). The tabulation below shows the highes t percentage of maximum 
plat e vo l tage and power input t hat can be used up to 100 megacycles for the various 
classes of service . Spec i a l at t ention should be g i ven t o adequate venti l ation of 
t he bulb a t these f req uencie s. 

F requency , megacyc l es 
Max Permi ssib l e Percentage of Max Ra t ed 

Plate Vol t age and P l a t e I nput 
Class B 
Class C 

P l ate-modulated 
Te legraphy 

Top Viq,w of 5ockq,t Connq,ctions 

Dlat<Z-

Grid 

A--+ 

Filam<Z.nt 

No 
conna.ction 

~A' 

+ 

AA'= Planq, of <Z-lcz.ctrodcz.5 

I I 

60 10'.J 

l')') 

100 
l') :J 

90 

75 
75 

1" 
~2Yi_6 max1 
I _ 9 " "11riGm~ I _j_ 

cap ~- .... , i"- 11."l 
0.550°-0.516" I d---1 T 

I I I I 
s½~ I max. 

6:J 
6:J 

Tube Mounti~p ? os it irn1 
9" 

Vertical - Base Down 

6 ris 
max. 

Horizontal - ?late in 
?kne ( on edge) 

I 

M<Z.dium 4-pin 
bayon<Z.t ba5e 

I I 
_l I 

"----' _ _ _J 
800 

1/1 
d 

~ .... ,..~ Typa. 811 
L. 
cJ 
Q. 

E 
10 

·-= 600 

E ,.... 
u .... 

-0 

'§i400 
C) 

-0 
(... 

0 

"::a 
!:!-200 
d 
to 
P­
u 
6 

..,_ 

-.a 
LU 
• 
J// 

I/ 

V 

\ 

~ 
' '' ,_ 
...... 

~ 
l,....-,--"" 

l---" i..--

L..--- l---

lo 

~~ +100 

~(W~ ·--- -- -----
400 

Ef = 6.3 volts d-c 

I..---
~ 

~ 

£ -+GO 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transm itting Tube GL- 812 - - Description and Rating 

The 812 is a transmitting triode with a maximum plate dissipation of 55 watts 
for Class C telegraph service. Because of its high perveance, the tube can be oper­
ated at high plate efficiency and low driving power. In Class B modulator service, 
two 812 •s are capable of modulating 100 per cent an r-f amplifier having an input of 
450 watts. 

Other features of the 812 include its use of a Zirconium-coated plate which has 
remarkably high heat-dissipating qualities and which functions as an exceptionally 
effective getter. The 812 is equipped with the new low-loss Micanolt base which has 
excellent insulating qualities at high radio frequencies together with low moisture­
absorption characteristics. The plate connection of the tube is brought out through 
a separate seal at the top of the bulb to maintain high insulation. 

TECHN ICAL INFORMATION 

These data are for reference only. For design information see the specifications. 

GENERAL CHARACTERISTICS 

Electrical 
Number of Electrodes 
Filament Voltage 
Filament Current 
Amplification Factor 
Direct Interelectrode Capacitances 

Grid-plate 
Grid-cathode 
Plate -ca th ode 

Mechanical 
Base Description 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 
Filament Voltage 

D-c Plate Voltage 
Max Signal Plate Current, per tube* 
D-c Max Signal Plate Input, per tube* 
Plate Dissipation, per tube* 
D-c Grid Voltage§ 
Peak A-f Grid Input Voltage 

Typical 
Operation 

ccs 
1250 

-36 
210 

IC-AS 
1500 

-46 
232 

3 
6.3 Volts 

4 Amperes 
29 

5.3 uuf 
5.3 uuf 
o.8 uuf 

Medium 4-pin Micanolt 
3 Ounces 

6 . 3 

1 Pound 
GEH-1108 

Maximum* 
Ratings 

Volts 

ccs IC-AS 
1250 1500 Volts 

125 125 Amperes 
125 150 Watts 

40 50 Watts 
Volts 
Volts 

ET-T71 
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MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Ze ro Signal Plate Current 
Max Signa l Plate Current 
Load Resistance, per tube 
Max Signal Driving Power, approx 
Effective Load, plate to plate 
Max Signal Fla t e Power Output 

CLASS B R-F POWER AMPLIFIER 

(CONT•D) 

Typical 
012era t ion 

ccs IC-AS 
4 8 42 

200 200 
3750 4500 

4.3 4.7 
15000 18000 

175 225 

Maximum* 
Ratinp:s 

ccs IC-AS 
Ma 
Ma 
Ohms 
Watts 
Ohms 
Watts 

Carrier conditions pe r tube for 
Filament Vo l ta/l'e 

use with a max modulation factor of 1. 0 

D-c Plate Voltage 
D- c Grid Voltage§ 
D-c Grid Current, approx◊ 
D-c Plate Current 
PlA.te Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 
Driving Power, approx~◊ 
Plate Power Output 

1250 
-35 
1. 0 

48 

46 
1. 2 

20 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 

6 . 3 Volts 
1500 1250 15 00 Volts 

-45 Volts 
1.1 Ma 
50 60 60 Ma 

60 75 Watts 
40 50 Watts 

5 1 Vol.ts 
1. 5 Watts 

25 Watts 

Carrie r conditions per t ,1be for use with a max modu l a tion factor of 1.0 
Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 

From a Grid Resistor of 
D-c Plate Current 
D-c Grid Current, approx◊ 
Plate Inpu t 
Plate Dissipation 
Peak R-f Grid Input Voltage , approx 
Driving Power, approx◊ 
Plate Power Output 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key down conditions per tube without modulation6 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 

From a fixed supply of 
From a Grid Resistor of 
From a Cathode Res istor of 

D-c Plate Current 
D- c Grid Current, approfy 
Plate Input 
Pla t e Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx◊ 
Plate Power Output 

AS SELF-RECTIFYING OSCILLATOR 

A-c Plate Voltage, rms 

6 . 3 
1000 1250 
-100 -125 
4000 5000 

105 125 
25 25 

180 245 
4. 5 6 
82 120 

6 . 3 
1250 1500 

-125 -175 
5000 7000 

835 lOOC 
125 150 

25 25 

215 285 
5 6 .5 

116 170 

ccs 
(Two Tubes ) 

1500 

Volts 
1000 1250 Volts 
-200 -200 Volts 

Ohms 
105 125 Ma 

25 25 Ma 
105 155 Watts 

27 40 Watts 
Volts 
Watts 
Watts 

Volts 
1250 1500 Volts 
- 200 -200 Volts 

Volts 
Ohms 
Ohms 

125 150 Ma 
35 35 Ma 

155 225 Watts 
40 55 Watts 

Volts 
Watts 
Watts 

ccs 
(Per Tube) 

1500 Volts 

-

-
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AS SELF-RECTIFYING OSCILLATOR 

D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current 
Plate Input 
Plate Dissipation 
Grid Resistor 
Peak R-f Grid Voltage 
Plate Power Output 
Useful Power Output, circuit efficiency 80 per cent 

t Reg istered trace-mark 

ccs 
(Two Tubes) 

150 
25 

5000 

170 
140 

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

ccs 
( Per Tube) 

-125 Volts 
75 Ma 
20 Ma 

125 Watts 
40 Watts 

Ohms 
350 Volts 

Watts 
Watts 

§ Grid voltages are g iven with respect to the midpoint of filament operated on alter­
nat.ing current. If direct current is used, each stated value of grid voltage 
should be reduced by one-half tha filament voltage and the circuit returns made to 
the negative end of the filament. 

◊ Subjec t to wide variations depending upon the impedance of the load circuit. High­
impedance load circuits require more g rid current and driving power to obtain the 
desired output. Low-impedance circuits need less grid cur~ent 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 delivering _ considerably more 
t han the required driving power. 

~ At crest of audio cycle with modulation factor of 1.0 

,.', Modulation, essentially negative, may be used if the positive peak of the aud.io­
frequency enve·lope does not exceed 115 per cent of the carrier conditions. 

APPLICATION NOTES 

* The GL-812 can be operated at frequencies as high as 60 megacycles. The tube may 
be operated at higher fre quencie s provided the maximum values of plate voltage and 
power input are reduced as the frequency is raised (other maximum ratings are the 
same as shown above). The tabulation below shows the highest percentage of maximum 
p late voltage and power .input that can be used up to 100 megacycles for the various 
classes of service. Special attention should be given to adequate ventilation of 
the bulb at these frequencies. 

F'requency, megacycles 

Max Permissible Percentage of Max Rated Plate 
Voltage and Plate Input 

Class B, R-f 

Class C, plate-modulated 
telegraphy 

60 

100 

100 
100 

80 

90 

75 
75 

100 

83 

60 
60 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube GL-813--- Description and Rating 

The 813 is a beam power transmitting tube of extremely high-power sensitivity 
with a typical power output of 260 watts for Class C telegraph service. Full power 
output can be obtained with very little driving power and with a reduced number of 
driver stages. Neutralization is unnecessary in adequately shielded circuits. "The 
813 makes an excellent power amplifier for the final stage of high-power amateur 
transmitters where quick band change without neutralizing adjustments is desirable. 
It is also an excellent high-power frequency multiplier and is capable of giving high 
harmonic output with unusually high efficiency. The reduced over-all length of the 
tube provides for short internal leads and minimizes lead inductance. 

Technical Information 

These data are for reference only. For design information see the specifications. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode - Filamentary 
Number of Electrodes 
Filament Voltage, a-c or d-c 
Filament Current 
Grid-plate Transconductance, Ib = 50 ma 
Direct Interelectrode Capacitances 

Grid-plate, with external shielding 
Input 
Output 

MECHANICAL 

4 

10.0 Volts 
5 Amperes 

3750 Micromhos 

0.2 uuf 
16.3 uuf 

14 uuf 

Base Description 
Net Weight, approx 
Shipping Weight, appro~ 
Installation and Operation 

Giant 7-pin, Bayonet 
4 Ounces 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typical 
Operation 

CLASS B R-F POWER AMPLIFIER 

3 Pounds 
GEH-1103 

Maximum 
Ratings 

(Carrier conditions per tube for use with a - max modulation factor of 1.0) 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage* 
D-c Screen Grid Voltage 
D-c Grid Currentt 
D-c Plate Current 
D-c Screen Grid Current 
Plate Input 
Screen Grid Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 
D-c Suppressor Voltage 
Driving Powert, a~prox 
Plate Power Output 

CLASS C GRID-MODULATED R-F POWER AMPLIFIER 

1500 
-60 
400 

0 
lOO 

4 

70 
0 
0 

50 

10.0 
2000 

-75 
400 

0 
75 

3 

80 
0 
0 

50 

Volts 
2000 Volts 

Volts 
400 Volts 

Ma 
100 Ma 

Ma 
150 Watts 

15 Watts 
100 Watts 

Volts 

Watts 
Watts 

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

Filament Voltage 
D-c Plate Voltage 

10.0 
1500 2000 

Volts 
2000 Volts 

ET-Tl 
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CLASS C GRID-MODULATED R-F POWER AMPLIFIER {Cont•d) 

Typical 
Operation 

Maximum 
Ratings 

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

D-c Grid Voltage 
D-c Screen Voltage 
D-c Plate Current 
D-c Grid Current, approx 
D-c Screen Grid Current 
Plate Input 
Screen Grid Input 
Plate Dissipation 
Peak R~f Grid Input Voltage, approx 
Peak A-f Grid Voltage 
D-c Suppressor Voltage 
Driving Power*, approx 
Plate Power Output 

-140* 
400 

70 

145 
60 

0 

40 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 

-120* 
400 

75 

3 

120 
60 

0 

so 

-200 Volts 
400 Volts 
100 Ma 

Ma 
150 Watts 

15 Watts 
100 Watts 

Volts 
Volts 
Volts 

Watt.a 

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

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage, from a fixed supply of 

From a grid resistor of§ 
D-c Screen Voltage 
D-c Plate Current 
D-c Grid Current, approx 
D-c Screen Grid Current 
Plate Input 
Screen Grid Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
D-c Suppressor Voltage 
Driving Power, approx 
Plate Power Output 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
(Key down conditions per tube without modulation)** 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voitage~ 

From a fixed supply of 
From a cathode resistor of 
From a grid resistor of 

D-c. Screen Grid Voltage1r 
From a fixed supply of 
From a series resistor of 

D-c Plate Current 
D-c Grid Current, approx 
D-c Screen Grid Current 
Plate Input 
Plate Dissipation 
Screen Grid Input 
Peak R-f Grid Input Voltage, approx 
D-c Supp1essor Voltage 
Driving Power, approx 
Plate Power Output 

1250 

-60 
• 285 
8500 

300 
42000 

180 
7 

23 

145 
0 
1 

155 

1250 
-120* 

30000 
400 
150 

4 
16 

195 
0 

0.7 
135 

1500 

-10 
340 

11700 

300 
60000 

180 
6 

20 

150 
0 

0.8 
190 

10.0 
1600 
-130* 

21600 
400 
150 

6 
20 

210 
0 

1.2 
175 

10.0 
2000 

-90 
455 

30000 

400 
107000 

180 
3 

15 

160 
0 

0.5 
260 

Volts 
1600 Volts 
-300 Volts 

Ohms 
400 Volts 
150 Ma 
25 Ma 

Ma 
240 Watts 

15 Watts 
67 Watts 

Volts 

Watts 
Watts 

Volts 
2000 Volts 
-300 Volts 

Volts 
Ohms 
Ohms 

400 Volts 
Volts 
Ohms 

180 Ma 
25 Ma 

Ma 
360 Watts 
100 Watts 

22 Watts 
Volts 

Watt 
Watts 

• 

wigfi
Stolen 2 Line Transparent
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APPLICATION NOTES 

The GL-813 can be operated at frequencies as high as 30 megacycles. The tube 
may be operated at higher frequencies provided the maximum values of plate volt­
age and power -input are reduced as toe frequency is raised. (Other maximum rat­
ings are the same as shown above.) The tabulation below shows the highe·st per­
centage of maximum plate voltage and power input that can be used up to 
60 megacycles for the various classes of service. Special attention should be 
given to adequate ventilation of the bulb at these frequencies. 

Frequency, Megacycles 30 45 60 

Max Permissible Percentage of 
Max Rated Plate Voltage and Plate Input 

Class B, r-f 100 93 88 
Class C, grid-modulated 100 93 88 

plate-modulated 100 87 75 
Class C, telegraphy 100 87 75 

(Notes for Pages 1 and 2) 

* For a-c filament supply. If d-c is used, the stated voltages should be decreased 
by one-half the filament voltage. 

t Usually negligible. Fixed supply or by-passed cathode-resistor bias recommended, 

t At crest of audio-frequency cycle with modulation factor of 1.0. 

§ Total effective grid-circuit resistance should not exceed 30,000 ohms. 

** 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 from fixed supply, by grid resistor (8500, 11,700, 30,000) or cathode re­
sistor (285, 340, 455). If preceding stage is keyed, partial fixed bias is re­
quired. 

~ 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 the 813 is employed as buffer amplifier and is not 
keyed. The screen voltage must not exceed 800 volts under key-up conditions. 

T2.0 bulb 

Tube Mounting Position 
Vertical - Base up or down 

Horizontal - Plate in 
Vertical Plane (on edge) 

2. pins 0.156" 
±0,003" di.sm 

Bottomvievv of .socket connC2..ct.ion.:, 

Bc11"--lon12.t. pin 

I 

A-­

~~nnci.ct.ion 2. 

~rid No.l 

4 

Fildrncz.nt 

-· 
'- ~innec-\.ion 

Bot.t..om vie.w o + baa~ AA• Plcilnct. of CE..le ctr odes 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-814--Description and Rating 

GL-814 is a filament type of transmitting tube incorporating new design princi­
ples involving the use of directed electron beams. Features resulting from the use 
of these principles in the 814 are that the screen absorbs little power and that ef­
ficient suppressor action is supplied by space-charge effects produced between the 
screen and the plate. The resultant high power sensitivity makes this tube especially 
suited for use as an r-f amplifier, frequency multiplier, oscillator, and plate-modu­
lated amplifier. The plate connection is brought out through a separate seal at the 
top of the bulb to maintain low grid-plate capacitance. 

TECHNICAL INFORMATION 

These data are for reference only. 
tions. 

For design information see the specifics-

GENERAL DESIGN 

Electrical 

Filament 
Voltage 
Current 

Grid-plate Transconductance 
Direct Interelectrode Capacitances 

Grid-plate 
Input or grid - filament 
Output or plate - filament 

Frequency for Maximum Ratings 

Mechanical 

Type of Cooling 
Cap Description 
Base Description 
Mounting Position Vertical: 

Horizontal: 
Maximum Over-all Dimensions (See Outline) 

Length 
Diameter 

Net Weight, approximate 
Shipping Weight, approximate 
Installation and Operation Instruction 

CLASS B RADIO-FREQUENCY POWER AMPLIFIER 

10 
3.25 

3300 

0.15 
13.5 
13.5 
30 

Filamentary 
Volts 
Amperes 
Micrombos 

Megacycles 

Convection (Maximum Ambient 60 C) 
No. 390'( 

Medium 5-pin, ceramic, No. 5106 
Base Down 
Filament in vertical plane (on edge) 

7 5/8 
2 1/16 
8 
8 

GEH-1127 

Inches 
Inches 
Ounces 
Pounds 

( Carrier Conditions per Tube for Use· with a Maximum Modulation Fae tor of 1. 0) 

D-c Plat_e Voltage 
D-c Grid Voltage (Grid No. 1) 
D-c Grid Volta.ge (Grid No. 2) etc. 

Typical Operation 
CCS IC and AS 

1000 1250 
-28 -28 
200 200 

1500 
-35 
250 

Maximum Ratings 
CCS IC and AS 

1250 

400 

1500 

400 

Volts 
Volts 
Volts 

ET-T22 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

CLASS B RADIO-FREQUENCY POWER AMPLIFIER (CONT'D) 

Typical Operation Maximum Ratings 
CCS IC and AS CCS IC and AS 

D-c Plate Current 
Plate Input 
Screen Input 
Plate Dissipation 
Peak R-F Grid Input Voltage 
Driving Power*, approximate 
Plate Power Output, approximate 

60 60 

:,o 50 
0.65 0.65 

20 25 

*At the crest of a.udio-frequency cycle. 

60 

56 
0.85 

• 30 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER GRID MODULATED 

60 
75 

6.7 
50 

60 
90 

6.7 
60 

Milliamperes 
Watts 
Wa .tts 
Watts 
Volts 
Watts 
Watts 

(Carrier Conditions ner Tube for Use with a Maximum Modulation Factor of 1.0) 

D-c Plate Voltage 
D-c Grid Voltage (Grid No. 1) 
D-c Grid Voltage (Grid No. 2) 

etc. 
Beam Forming Plate Voltage 
D-c Plate Current 
D-c Grid Current, approxima.te 
D-c Screen Current 
Plate Input 
Screen Input 
Plate Dissipation 
Peak R-F Grid Input Voltage 
Peak A-F Grid Voltage 
Driving Power, approximate 
Plate Power Qutput 

Typical Operation Maximum Ratings 
CCS IC and AS CCS IC and AS 

1000 1250 
-100 -100 

200 200 

0 0 
60 60 
3 2.8 
2 1.4 

129 129 
64 64 

2.5 2.3 
25 29 

1500 
-120 

250 

0 
60 

2.5 
3 

150 
90 

4.2 
35 

1250 
-250 

400 

60 

75 
6.7 

50 

1500 
-250 

400 

60 

90 
6.7 

60 

Volts 
Volts 
Volts 

Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Watts 
Volts 
Volts 
Watts 
Watts 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED 
(Carrier Conditions per Tube for Use with a Maximum Modulation Factor of 1.0) 

Typical Operation Maximum Ratings 
CCS IC and AS CCS IC and AS 

D-c Plate Voltage 
D-c Grid Voltage (Grid No. 1) 
D-c Grid Voltage (Grid No. 2) 
D-c Plate Current 
D-c Grid Current, approx 
Plate Input 
Screen Input 
Plate Dissipation 
Peak R-F Grid Input Voltage 
Driving Power 
Plate Power Output 

900 
-150 
300 
120 

10 

215 
2 

76 

1000 
-150 
300 
120 

10 

222 
2 

87 

1250 
-150 
300 
144 

10 

222 
2 

130 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
(Key-down Conditions per Tube without Modulation)t 

D-c Plate Voltage 
D-c Grid Voltage (Grid No. 1) 
D-c Grid Voltage (Grid No. 2) 
Beam Forming Plate Voltage 
D-c Plate Current 

1000 1250 
-70 -80 
300 300 

0 0 
150 144 

1500 
-90 
300 

0 
150 

1000 
-300 

400 
120 

15 
120 
6.7 

34 

1250 
-300 

400 

150 

1250 
-300 

400 
150 

15 
180 
6.7 

50 

1500 
-300 

400 

150 

Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
Wa.tts 
Volts 
Wat t.s 
Watts 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
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CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR (CONT'D) 

Typical Operation Maximum Ratings 
ccs IC and AS CCS IC and AS 

D-c Grid Current, approx 10 10 10 15 15 Milliamperes 
Plate Input 180 225 Watts 
Screen Input . 10 10 Watts 
Plate Dissipation 50 65 Watts 

Peak R-F Grid Input Voltage, 150 165 170 Volts 
approx 

Driving Power, approx 1.35 1.5 1.5 Watts 

Plate Power Output, approx 100 130 160 Watts 

tModulation, essentially negative; may be used if the positive peak of the Audio­

Frequency envelope does not exceed 115 per cent of the carrier conditions. 

The GL-814 can be operated at frequencies as high as 30 megacycles. The tube 

may be operated at higher frequencies provided the maximum values of pla te voltage 

and power input are reduced as the frequency is raised (other maximum ratings are the 

same as shown above). The tabulation below shows the highest percentage of maximum 

plate voltage and power input that can be used up to 75 megacycles for the various 

classes of service. Special attention should be given to adequate ventilation of the 

bulb at these frequencies. 

FREQUENCY 

PERCENTAGE OF MAXIMUM RATED PLATE 
VOLTAGE AND PLATE INPUT 

Class B 
Class C Plate Modulated 
Class C Unmodulated 
Class C Grid Modulated 

GL-8I4 

AVERAGE CHARACTERISTICS 
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ET-T4 

ELECTRON ICS DEPARTMENT 

GENERAL. ELECTRIC 
T ransm itting Tube GL-815--Description and Rating 

DESCRIPTION 

The 815 is a new push-pull beam transmitting tube designed especially for use in 
amateur bands from 160 meters to 2 1/2 meters. Neutraliza t ion is generally unneces­
sary in properly shi e lded circuits. The 8 15 con t ains in one envelope two beam power 
units whose total maximum plate dissipation is 25 watts. The high efficiency and ex­
ceptional power sensitivity of the 8 15 permit i t s operation at rated maximum input 
with very low driving powe r . F or example, a single 8 15 operated in push-pull Class C 
telegraph service is capable of handiing ~ power input of 75 watts (ICAS) with less 
t han 0 . 2 watt of driving power. 

The two units of t he 8 1 5 may be used in push-pull arrangement as modulator, os­
cillator, or r-f amplifier, or separately, as single-ended amplifiers. Thus, the tube 
is well suited for use as a frequency multiplier and driver for another 8 15 . 

The exceptional efficiency of the 8 15 a t the ultrahi gh frequencies is made pos­
sible by the balanced and compact structure of the beam units, excellent internal 
shielding, and close electrode spacing . Internal leads are short in order to mini­
mize internal lead inductance and resistance . The plate leads are brought to stand­
ard small metal caps; and the other leads are brought to an octal base. The hea ters 
are arranged to allow operation from ei ther a 12.6- or 6,3-volt supply. 

Technical Information 

These data. are for reference only . For design information see the specifications . 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode - Indi.rectly - heated 
Filament Vo l tage 
Filament Current 
Grid-screen Amplification Factor 

Series 
12 . 6 
o .8 

Parallel 
6.3 Volts 
1.6 Amperes 
6.5 

Grid-plate Transcondu ctance , for anode current of 25 ma 
Direct Interelectrode Capacitances, each unit 

4000 Micromhos 

Gri d -plate, with external shielding 
Input 
Output 

MECHANICAL 

Base or Terminal Description 
Net Weight, approx 
Shipping Weight, approx 
Installation and O~erati on 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDI TIONS 

CLASS AB2 A-F POWER AMPLIF I ER AND MODULATOR 

Filament Voltage 

D-c Plate Voltage 
Max Signal Plate Cur rent* 
D-c Max Signal Plate Input * 
Max Signal Screen Input* 
Plate Dissipation* 

0 . 2 uuf 
14 uuf 

8 .5 uuf 

Large Wafer Octal 8-pin, Sleeve 
3 ounces 
3 pounds 

GEH-1205 

Typical Maximum 
Operation Ratings 

6.3 Vol t s 

ccs ICAS ccs ICAS 
400 500 400 500 Volts 

150 150 Milliamperes 
60 75 Watts 

4 . 5 4.5 Watts 
20 25 Watts 
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Typical Maximum 
o:eera tion Ratings 

ccs ICAS ccs ICAS 
D-c Grid Voltage -15 -15 Volts 
D-c Screen Voltage 125 125 225 225 Volts 
Peak A-f Grid-to-grid Voltage 60 60 Vol t s 
Zero Signal Plate Current 20 22 Milliamperes 
Max Signal Plate Current 150 150 Milliamperes 
Max Signal Screen Current 32 32 Milliamperes 
Max Signal Driving Powert, approx 0.36 0.36 Watts 
Load Resistance, per plate 1550 2000 Ohms 
Effective Load, plate-to-plate 6200 8000 Ohms 
Max Signal Plate Power Output 42 54 Watts 

CLASS B R-F POWER AMPLIFIER 
(Carrier conditions per tube for use with a max modulation factor of 1.0) 

Filament Voltage 
D-c ?late Voltage 
D-c Grid Voltage 
D-c Screen Voltage 
D-c Plate Current 
D-c Screen Current 
Plate Input 
Screen Input 
Plate Dissipation 
Peak R-f Grid-to-grid Voltage 
Driving Power§, approx 
Plate Power Output 

CLASS C R-F POWER AMPLIFIER AND 
(Carrier conditions per tube for 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage_ 
D-c Screen Voltage 
D-c Plate Current 
D- c Grid Current, approx 
D-c Screen Current 
Plate Input 
Screen Input 
Plate Dissipation 
Peak R- f Grid-to-grid Voltage, 
Peak A-f Grid Voltage 
Driving Power§, approx 
Plate Power Output 

OSCILLATOR 
use wi th a 

approx 

400 
-25 
125:;: 

75 
4 

50 
o .8 

10.5 

6 .3 
500 400 
-25 
125:;: 225 
75 75 
3 

30 
4 . o 

20 
50 

0.7 
13 

- GRID-MODULATED 
max modulation factor 

6 .3 
400 500 400 
-40 - 40 -175 
12 5:;: 125:;: 225 

75 75 75 
o.4 o . 4 

3 3 
30 

4.o 
20 

80 80 
19 17 

0 .32 0 .28 
10.5 13 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE-MODULATED 

Volts 
500 Volts 

Volts 
225 Volts 

75 Milliamperes 
Milliamperes 

37.5 Watts 
4.o Wa tts 
25 Watts 

Volts 
Watts 
Watts 

of 1.0) 

Volts 
500 Volts 

-175 Volts 
225 Volts 

75 Milliamperes 
Milliamperes 
Milliamperes 

37.5 Watts 
4.o Watts 
25 Watts 

Volts 
Volts 
Wat i:. s 
Wat t s 

(Carrier conditions per tube for use with a max modulation factor of 1.0) 
Filament Voltage 6 .3 Volts 
D-c Plate Vol tage 325 400 325 400 Volts 
D- c Grid Voltage of -45 - 45 -175 -175 Volts 

From a grid resistor OlV 11250 15._000 Ohms 
D-c Screen Voltage 225 225 Volts 

Frbm a fixed supply of=!= 165 175 Volts 
From a series resistor of 10000 15000 Ohms 

D-c Plate Current 123 150 125 150 Milliamperes 
D-c Grid Current, approx 4 3 7 7 Milliamperes 
D-c Screen Current 16 15 Milliamperes 
Plate Input 4o 60 Watts 
Screen Input 4. o 4.o Watts 
Plate DissilVlti on 13.5 20 Watts 

wigfi
Stolen 2 Line Transparent
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Peak R-f Grid-to -grid Voltage, approx 
Driving Power, approx 
Plate Power Output 

CLASS C R- F POWER AMPLIFIER AND OSCILLATOR 

Typical 
Operation 

CCS ICAS --- --
112 116 
0.2 0.16 

30 45 

(Key down conditions per tube without modulation) rr 

Maximum 
Ratings 

CCS ICAS 
Volts 
Watts 
Watts 

Filament Voltage 6.3 Volts 
500 Volts D- c Plate Voltage 400 500 

D-c Grid Voltage 
From a fixed supply of -45 -45 
From a cathode resistor of 260 265 
From a grid resistor of ◊ 10000 13000 

D-c Screen Voltage6 
From a fixed supply of 145 200 
From a series resistor of 15000 17500 

D-c Plate Current 150 150 
D-c Grid Current, approx 4.5 3-5 
D-c Screen Current 17 17 
Plate Input 
Plate Dissipation 
Screen Input 
Peak R-f Grid-to - grid Voltage, approx 116 112 
Driving Power, approx 0.23 0.18 
Plate Power Output 44 56 

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

400 
-175 

225 

150 
7 

60 
20 

4.5 

- 175 Volts 
Volts 
Ohms 
Ohms 

225 Volts 
Volts 
Ohms 

150 Milliamperes 
7 Milliamperes 

Milliamperes 
75 Wat t s 
25 Watts 

4.5 Watts 
Volts 
Wat ts 
Watts 

t Driver stage should be capable of supplying the grids of the AB2 stage with the 
specified driving power at low distortion. The effective resistance per grid cir ­
cuit of the class AB2 stage should be kept below 500 ohms and the effective imped ­
ance at the highest desired response frequency should not exceed 700 ohms. 

* In applications requiring the use of screen voltages above 135 volts, provision 
should be made for the ad j ustment of control-grid bias for each uni t separately. 
The necessi ty for t his adjustment at the lower screen vo ltages depends on the dis­
tortion requirements and on whether the plate - dissipation rating is exceeded at 
zero - signal plate current. 

§ At crest of audio - frequency cycle with modulati on factor of 1.0. 

0 The grid-circuit resistance should never exceed 15000 ohms total per t ube, or 30000 
ohms per unit. Any additional bias required must be supplied by a cathode resistor 
or a fixed supply. 

rr Modulation essentially negative may be used if t he positive peak of the audio­
frequency envelope does no t exceed 115 per cent of the carrier conditions. 

6 The screen voltage must not exceed 600 volts under key-up condi t ions. 

APPLICATION NOTES 
The GL - 8 15 can be operated at frequencies as high as 150 megacycles . The tube 

may be operatea at higher frequencies provided the maximum values of plate voltage 
and power input are reduced as the frequency is raised (ot~er maximum ratings are t he 
same as shown above). The tabulation below shows the highest percentage of maximum 
plate voltage and power input that can be used up ~o 225 megacycles f or t he various 
classes of service. Special attention should be given to shielding, r-f by - passing, 
and adequate ventilation of the bulb at these frequencies. 

Frequency, megacycles 150 200 225 

Max Permissible Percentage of 
Max Rated Plate Voltage and Plate Input 

Class B, R-f' 100 85 75 
Class C, G:::-id-modula ted 100 85 75 

Plate -modulated 100 Bo 70 
Telegraphy 100 80 70 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube GL-816--Description and Rating 

GL-816, a half-wave, mercury-vapor rectifier, is used in transmitting equipment 
where a tube with a lower · power rating than the 866-A/866 is required. The maximum 
peak inverse voltage of 5000 volts and the peak plate current of 0 .5 ampere are one­
half the 866-A/866 values. 

Two 8 16 1 s operating in a full-wave rectifier circuit are capabl~ -of deliverine 
to the input of a choke-input filter a 'rectified voltage of approximately 1600 volts 
at 0.25 ampere with good regulation. 

Techn ical Information 

These data are for reference only; for design information see the specificetions. 

GENERAL DESIGN 

Number of Electrodes 
Cathode, Type 

Voltage 
Current, approx 
Heating Time, typicel 

Tube Voltage Drop, approx 
Cap 
Base 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

MAXIMUM RATINGS 

Maximum Peak Inverse Anode Voltage 

150 Cycles per Second or Less 
Condensed Mercury Temperature 

Maximum Anode Current 

I nstantaneous 
Average 

l. I g'i&: MAX.1 
13/jt, MAX. 

CAP -- 13,1. • 
.360" :i: .00~ "'DIA. 32 

ZONE WHERE 
3 11'te.., 

CONO[NSEO MERCURY MA X. 
TEMPERATURE SHOULD i1 

BE MEASURED . 

SMALL ._-..,. -r -~ -~ ..... __,1• 4 - PIN BAS£ "' 

4 'Y,e" 
MA X. 

2 
F ilamentary 

2.5 Vo l ts 
2 Amperes 

10 Seconds 

15 Volts 
Small 
Small 4-pin 

3 Ounces 
3 Pounds 

E'l'-H2 

5000 Volts 
20 - 60 C 

0 . 5 
0.125 

Ampere 
Ampere 

8ottom View of 
Socket Conneetions 

NC~NC 

r~r 

F = FILAMENT 
P = PLATE 
NC= NO CONNE CTION 

GENE R AL ELECT RI C C O MPAN Y, SCHENECTA D Y, N. Y. 

3-44 (!OM) 
Filing No. 8850 

ET-TI O 
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GENERAL. ELECTRIC 

Transmlttlna Tube QL-828 - - Description and Ratlna 

Description 

The 828 is a beam power amplifier tube designed particularly for use as a 
Class AB1 audio-frequency amplifier. The high power sensitivity of the 828 allows it 
to be used in r-f services with very little driving power. Neutralization is gener­
ally unnecessary in properly shielded circuits. 

Technical Information 

These data are for reference only. For design information see the specifications. 

ELECTRICAL 

Number of Electrodes 
Filament Voltage 
Filament Current 

GENERAL CHARACTERISTICS 

Grid-plate Transconductance, for anode current of 43 ma 
Direct Interelectrode Capacitances 

Grid-plate, with external shielding 
Input 
Output 

MECHANICAL 

Base or Terminal Description 
~et Weight, approx 
Shipping Weight, approx 
Installation and Operation 

5 
10 

3.25 
4500 

0.05 
13.5 
14.5 

Medium 5-pin 
3 
3 

GEH-1254 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CIASS AB1 A-F POWER AMPLIFIER AND MODULATOR 

Filament Voltage 

D-c Plate Voltage 
D-c Suppressor Voltage 
Max Signal Plate Current* 
D-c Max Signal Plate Input* 
Screen Input* 
Plate Dissipation* 
D-c Grid Voltaget 
D-c Screen Voltage* 
Peak A-f Grid-to-grid Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
D-c Suppressor Current 
Zero Signal Screen Current 
Max Signal Screen Current 
Load Resistance, per plate 
Effective Load, plate-to-plate 
Max Signal Plate Power Output 

Typical 
Operation 

_gcs IC & AS 
1700 2000 

60 60 

-120 -120 
750 75 0 
240 240 

50 50 
248 270 

9 9 
4 2 

43 60 
4050 4625 

16200 18500 
300 385 

10 

Maximum 
Ratingsl:, 

c.cs IC & AS 
1750 2000 

100 100 
150 150 
225 270 

16 23 
70 80 

750_ 750 

Volts 
Amperes 
Micromhos 

,-iµf 
µµf 
µµf 

Ounces 
Pounds 

Volts 

Volts 
Volts 
Milliamperes 
Watts 
Watts 
Watts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Ohms 
Watts 

GET-986 
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CI.ASS B R-F POWER AMPLIFIER 

Typical 
Operation 

Maximum 
Ratingsli 

(Carrier conditions per tube for use with a max modulation factor of 1. 0 ) 

Filament Voltage 

D-c Plate Voltage 
D-c Suppressor Voltage 
D-c Grid Voltaget 
D-c Screen Voltage 
D-c Plate Current 
D-c Suppressor Current 
D-c Screen Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Peak R-f Grid-to-grid Voltage 
Driving Power, approx§ 
Plate Power Output 

ccs 
1250 

75 
-50 
400 
84 

4 
5 

52 
0 .5 
36 

IC & AS 
1500 

75 
-50 
400 
80 

4 
5 

50 
0 .4 

41 

10 

CI.ASS C R-F POWER AMPLIFIER AND OSCILLATOR - GRID-MODULATED 

ccs 
1250 

100 

400 
100 

105 
5 

11 
7 0 

Volts 

IC & AS 
1500 Volts 

100 Volts 
Volts 

400 Volts 
100 Milliamperes 

Milliamperes 
Milliamperes 

120 Watts 
5 Watts 

11 Watts 
80 Watts 

Volts 
Watt 
Watts 

(Carrier c onditions per tube for use with a max modulation factor of 1. 0 ) 

Filament Voltage 
D-c Plate· Voltage 
D-c Suppressor Voltage 
D-c Grid Voltage 
D-c Screen Voltage 
D-c Plate Current 
D-c Suppressor Current 
D-c Grid Current, a pprox 
D-c Screen Current 
Plate Input 
Suppress or Input 
Screen Input 
Plate Diss ipation 
Peak R-f Gr id-to-grid Voltage, a ppr ox 
Peak A-f Gr i d Vo ltage 
Driving Power , approx§ 
Plate Power Output 

1250 
75 

-150 
400 
84 

4 
1. 6 

5 

165 
94 

2 . 5 
36 

1500 
75 

-150 
400 
80 

3.5 
1.3 

4 

16 5 
94 

2 .5 
41 

10 
125 0 

100 
-300 

40 0 
100 

105 
5 

11 
7 0 

CI.ASS C R-F POWER AMPLIFIER AND OSCILLATOR - PI.ATE-MODULATED 

1500 
100 

-300 
400 
100 

120 
5 

11 
80 

(Carrier conditi ons per ·tube f or use with a max modulati on fact or of 1. 0 ) 

Filament Voltage 
D- c Plate Voltage 
D-c Suppress or Voltage 
D-c Grid Voltage of 

Fr om a gr i d resist or of 
D- c Screen Volta ge 

Fr om a series re s ist or of ◊ 
D-c Pla te Current 
D-c Suppress or Curr e nt 
D-c Grid Current, a ppr ox 
D-c Screen Current 
Plate Input 
Su ppress or Input 
Screen Input 
Plate Dissipation 

1000 
75 

-14 0 
14000 

400 
26000 

135 
13 
10 
23 

1250 
75 

-14 0 
11700 

400 
3 0000 

160 
15 
12 
28 

10 
1000 

100 
-300 

400 

13 5 

15 

135 
5 

11 
47 

1250 
100 

- 300 

400 

160 

15 

200 
5 

11 
7 0 

Vqlts 
Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Watts 
Volts 
Volts 
Watts 
Watts 

Volts 
Volts 
Voits 
Volts 
Ohms 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Watts 

• 
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Typical 
Operation 

Maximum 
Ratingst. 

CIASS C R-F POWER AMPLIFIER AND OSCILIATOR - PIATE-MODUIATED (CONT'D) 
(Carrier conditions per tube for use with a max modulation factor of 1.0) 

Peak R- f Grid-to-grid Voltage, approx 
Driving Power, approx 
Plate Power Output 

CIASS C R-F POWER AMPLIFIER AND OSCILIATOR 

CCS IC & AS 
230 250 
2.1 2.7 
100 150 

(Key down conditions per tube without modulation)rr 

Filament Voltage 
D-c Plate Voltage 
D-c Suppressor Voltage 
D-c Grid Voltage 

From a fixed supply of 
From a cathode resistor of 
From a grid resistor of 

D-c Screen Voltage 
D-c Plate Current 
D-c Suppressor Current 
D-c Grid Current, approx 
D-c Screen Current 
Plate Input 
Suppressor Input 
Plate Dissipation 
Screen Input 
Peak R-f Grid-to-grid Voltage, approx 
Driving Power, approx 
Plate Power Output 

1250 
75 

-95 
415 

7900 
400 
160 

22 
12 
35 

195 
2.1 
150 

* Averaged over any a-f cycle of sine wave form. 

1500 
75 

-100 
43 0 

8300 
400 
180 

14 
12 
28 

205 
2.2 
200 

10 

CCS IC & AS 

1250 
100 

-300 

400 
160 

15 

200 
5 

70 
16 

1500 
100 

-300 

400 
180 

15 

270 
5 

80 
16 

** Distortion only 1 per cent with 20 db of feedback to grid of driver. 

Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Volts 
Ohms 
Ohms 

GL-828 

Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Watts 
Volts 
Watts 
Watts 

t Grid voltages are given with respect to the midpoint of filament operated on a .c . 
If d.c. is used, each stated value of grid voltage should be decreased by one-half 
the filament voltage and the circuit returns made to the negative end of the fila­
ment. 

* Zero-signal screen voltage must not exceed 775 volts. 

§ At crest of audio-frequency cycle with modulation factor of 1. 0 . 

◊ Connected to modulated plate voltage supply. 

rr Modulation, essentially negative, may be used if the positive peak of the audio­
frequency envelope does not exceed 115 per cent of the carr·ier conditions. 

APPLICATION NOTES 

t. The GL- 828 can be operated at frequencies as high as 3 0 megacycles. The tube may 
be operated at higher frequencies provided the maximum values of plate vo ltage a nd 
power input are reduced as the frequency is raised (other maximum ratings are the 
same as shown above). The tabulation below shows the highest percentage of maxi­
mum plate voltage and power input that can be used up to 75 megacycles for the 
various classes of service. Special attention should be given to shielding, r-f 
by-passing, and adequate ventilation of the bulb at these frequencies. 

Frequency, megacycles 30 50 75 

Max Permissible Percentage of 
Max Rated Plate Voltage and Plate Input 

Class B, R-f 100 90 8'J 
Class C, Grid-modulated 100 90 80 

Plate-modulated 100 80 65 
Telegraphy 100 80 65 
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Avczraga. Platcz. Characteristics 

Typ<Z 828 
Ef•10volts o-c 
Screen volt.B ~400 
SuPpni1osor voH:s•75 

I 
Ecp+IOQ 

/ 
..-- ~ 

I/ +60 
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1/ - 20 
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Ava.raga Plat.a Charact.<2ristics 
Typ« 82.8 
Ef=10volts o-c 
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I 
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Ib/ +'2.0 

~ 
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ET-T131 

ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-829-B--Description and Rating 

The 829-B is a push-pull, beam power 
transmitting tube of the heater-cathode 
type. It contains two beam power units 
within one envelope. Total maximum plate 
dissipation is 40 watts. The exceptional 
efficiency and high power sensitivity of 
the 829-B permit full power output with 
very low driving power. For example, a 
single tube operated in push-pull Class C 
telegraph service is capable of handling a 
power input of 120 watts with less than a 
watt of driving power -- at frequencies as 
high as 200 me (1 1/2 meters). The 829-B 
may be operated at reduced ratings at fre­
quencies as high as 250 me. Plate-to-plate 
circuit resonance of the tube is 750 mega­
cycles. 

The exceptional efficiency of the 
829-B at the ultrahigh frequencies is made 
possible by the balanced and compact struc­
ture of the beam power units, excellent 
internal shielding, and close electrode 
spacing. The internal leads are short and 
heavy in order to minimize internal lead 
inductance. The terminal arrangement pro ­
vides excellent insulation and is designed 
to facilitate symmetry of circuit layout . 
Neutralization of the tube is unnecessary 
in adequately shielded circuits . 

The heaters are arranged to allow op ­
eration from either a 12.6- or a 6.3 - volt 
supply. 

TECHNICAL INFORMATION 

These data are for reference only. 
For design information see the specifica ­
tions·. 

GENERAL CHARACTERISTICS 

ELECTRICAL 
Series Parallel 

Filament Voltage 
Filament Current 

12.6 6.3 Volts 
1,125 2.25 Amp 

Grid-plate Transconductance, 
Ib = 60 ma 8500 Mmh.os 

Grid-screen Ampl ification 
Factor 7 

Direct Interelectrode 
Capacitances, each unit 
Grid-plate (with external 

shielding) 
Input 
Output 

0 . 1 
14.5 

7 . 0 

uuf 
uuf 
uuf 

Screen-cathode Capacitance, 
approx 
(including internal screen 
by-pass condenser) 65 uuf 

MECHANICAL 

Base Description - See outline 
Type of Cooling~ 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

Forced air 
3 1/2 Ounces 

3 Pounds 
- GEH-1189 

~ Forced air cooling is not required in 
intermittent service where the ON period 
of plate power application is ordinarily 
not more than five minutes, and when the 
OFF period is not less than the ON pe­
riod. 

MAXIMUM RATINGS AND TYPICAL OPERATING 
COND,ITIONS 

CLASS C R-f POWER AMPLIFIER - GRID MODU­
LATED 
Carrier conditions per tube for use with a 
maximum modulation factor of 1.0 

Typical 
Oper­
ation 

Max 
Rat­
ings 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage* 
D-c Screen Voltage . 
D-c Plate Current 

500 
-38 
200 
120 

D-c Grid Current,approx 2 
D-c Screen Current 10 
Plate Input 
Screen Input 
Plate Dissipation 
Peak R-f Grid Input 

Voltage, approx 82 
Peak A-f Grid Voltage 17 
Driving Powert, approx 0 . 5 
Plate Power Output 23 

6. 3 Volts 
750 750 Volts 
-55 -175 Volts 
200 225 Volts 

80 120 Ma 
0 Ma 
5 Ma 

104 
15 

0 . 7 
24 

60 Watts 
6 Watts 

40 Watts 

Volts 
Volts 
Watts 
Watts 

CLASS C R-f POWER AMPLIFIER & OSCILLATOR -
PLATE MODULATED 
Carrier conditions per tube for use with a 
maximum modulation factor of 1 . 0 

Filament Voltage 6. 3 Volts 
D-c Plate Vo l tage 425 600 600 Volts 
D-c Grid Voltage1 -60 -70-175 Volts 

From a Grid Resistort of 5500 Ohms 
5500 5800 Ohms 

wigfi
Stolen 2 Line Transparent
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D-c Screen Voltage=!= 200 200 225 Vo_lts 
6400 13300 Ohms 

D-c Plate Current 212 150 212 Ma 
D-c Grid Current, 

approx 11 12 15 Ma 
D-c Screen Current 35 30 Ma 
Plate Input 90 Wattl'.3 
Screen Input 7 Watts 
Plate Dissipation 28 Watts 

Peak R-f Gr id Input 
Voltage, approx 154 172 Volts 

Driving Power, approx 0.8 0.9 Watts 
Plate Power Output 63 70 Watts 

CLASS C R-f POWER AMP.LIF IER & OSCILLATOR 
Key-down conditions per tube without modu-
lation§ 

Filament Voltage 6.3 Volts 
D-c Plate Voltage 500 750 750 Volts 
D-c Grid Voltage~◊ -4.5 -55 -175 Volts 

3750 4600 Ohms 
160 270 Ohms 

D-c Screen Voltagesv 200 200 225 Volts 
9300 18300 Ohms 

D-c Plate Current 240 160 240 Ma 
D-c Grid Current, 

approx 12 12 15 Ma 
D-c Screen Current 32 30 Ma 
Plate Input 120 Watts 
Plate Dissjpation 40 Watts 
Screen Input 7 Watts 
Peak R-f Grid Input 

Voltage, approx 124 140 Volts 
Driving Powe~ approx 0 . 7 0.8 Watts 
Plate Power Output 83 87 Watts 

* Preferably obtained from a fixed supply, 
or may also be obtained from an unby­
passed (for audio frequencies) cathode 
resistor. 

t At crest of audio-frequency cycle with 
modulation factor of 1.0. 

6 The grid-circuit resistance should never 
exceed 15,000 ohms (total) per tube, or 

2 

• 
30,000 ohms per unit. Any additional 

bias · required must be supplied by a cath- -
ode resistor or a fixed supply. 

=I= Obtained from a separate source modu­
lated with the plate supply, or obtained 
from the modulated plate-voltage supply 
through a resistor of the value shown. 

§ 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 from a fixed supply; by grid re - A 
sis tor (3750, 4600), or cathode resistor - ; 
(160, 270). 

v Obtained from a separate source, or from 
the plate voltage supply with a voltage 
divider,. or through a series resistor of 
the value shown. 

APPLICATION NOTES 

The GL-829-B can be operated at fre­
quencies as high as 200 megacycles. The 
tube may be operated at higher frequencies 
provided the maximum values of plate volt­
age and power input are reduced as the 
frequency ls raised. (Other maximum rat­
ings are the same as shown above.) The 
tabulation below · shows the highest per­
centage of maximum plate voltage and power 
input that can be used up to 250 mega­
cycles for the various classes of service. 
Special attention should be given to 
shielding, cooling, and r-f by-passing at 
these frequencies. 

Frequency, megacycles 200 

Maximum Permissible Percentage of 
Maximum Rated Plate Voltage and 
Plate Input 

(grid-modulated 100 
Class C (plate-modulated 100 

(telegraphy 100 

250 

94 
89 
89 
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•20 
...-- .,: 

•10 

•5 

I 
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Average Plate CHaracteristics 
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l 
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Typical Characteristics 
K-6966429 12-15-44 

MOUNTING POSITION 

VERTICAL - Plate terminals 
up or down 

HORIZONTAL - Plane of each 
plate vertical (on edge) 

A 

Outline Transmitting Tube GL-829~B 
K-6966966 12-15-44 

3 

IL,d:, M?l.x Min. 
A 4-?,,_:' 
B 2 Ti 
C 132 ~ 
D ~ " ~-
E ,}' 

F ¾' 
G .002' .058 

,,h,cl ci H l " 
u ~-

" K I 
L 2~· 
M .OG;c' .OS8' 
N 1.010' ,';:19( 
p .128' .12 ~ · 
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I He~t,e-r 
2 Grid.."\ ofUnrt}' 2 
3 Sc.reeY\ 
4 Co.tl"\od.e 
5 He o:t,er centeT'tO.o 
r;_ Grid..~ \ of' Un.-l}" I 
7 Heo..t,er 

Pu, P11lt,e of Unit " I 
Pu2. P"\.o.:te of Unrt}'2 

.,., 
c..,. 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-830-B--Description and Rating 

GL-830-B, a t hree-electrode tra nsmi tt ing t ube , is used a s a Cla ss B modulator , 
radi o-frequency amplifier, a nd os c illa tor . This tube , a s a rad i o-frequency ampl ifi er· 
or os c illa tor , can be operated at maximum rated condi t i on s at f req uencies a s hi gh a s 
15 megacycles. For Cl a ss C telegr aph and Class B s ervices Lhe pl ate dissipation is 
60 watts. Two tube s of t his type can del iver an ou t pu t of 175 watt s in Class B a udi o 
s ervice . 

The s e data are for reference only. 
t ions. 

For design infor·ma t i on s ee t he specifi ca -

TECHNICAL INFORMATION 

GEN ERA L DESIGN 

Filament Voltage 
Filnment Current 
Amplificat ion Factor 
Direct In terelectrode Capacitances, approx 

Grid -plate 
Gr id-filamen t 
Plate - filament 

Cap 
Ba s e or Terminal Description 
Net Wei gh t , approx 
Shipping We i gh t , approx 
I ns tal l ation and Operation 

MAXIMUM RAT I NGS AND TYPICA L OPERAT ING CONDI TI ONS 

'I'ypi ca l Opera L -CLASS B A-F POWER AMPLIFIER ( TWO TUBES ) 
i ng Condi t i on s 

D- c Plate Voltage 
Ma ximum Signal Plate Cur•r en t * 
D- c Max imum Signal Plate Input * 
Plate Di ssipat i on* 
D- c Grid Voltage 
Pea k A-F Grid- to -Grid Voltage 
Zero Signa l Plate Curren t 
Maxi mum Signa l Plate Curre n t 
Ma ximum Signal Dr iving Power , approx 
Effective Load , plate-to-plate 
Ma ximum Signal Plate Powe r Ou t pu t 

CLASS B R-F POWER AMPLIFIER 

300 

-2 7 
250 

20 
230 

5 
6000 

135 

1000 

-35 
270 

20 
230 

6 
7600 

175 

10 Volts 
2 Ampere s 

25 

11 uuf 
5 uuf 

1. 3 uuf 
Small Metal 

Medium 4-pin Bay onet 
3 Ounces 
3 Pounds 

Maximum 
~a t ings 

lOOO ir Vol ts 
150.r Milliampere s 
150.r Watt s 

60 u Watt s 
Volt s 
Vol ts 
Milli amperes 
Mi ll i ampere s 
Watt s 
Ohms 
Watts 

Carrier conditi ons per t ube f or use w,th a maximum modulation factor of 1 . 0 

Filament Vol tage , a - c 
D-c Grid ~ol tage6 
D-c Plate Voltage 
D-c Pla te Curren t 

10 
-27 
Boo 

95 

10 
-35 

1000 
85 

Volt s 
Volt s 

lOOOir Volt s 
lOOir Mi lliamperes 

ET-T20 

wigfi
Stolen 2 Line Transparent
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CI.ASS B R-F FOWER AMPLIFIER {CONT'D) 
Carr·ier conditions per tube for use with a maximum modulation factor of 1.0 

Plate Input 
Plate Dissipation 
Peak R-F Grid Input Voltage 
D-c Grid Current, approx§ 
Driving Powe1•, approx§t 
Plate Power Output, approx 

Typica 1 Opera t­
ing Conditions 

85 
7 
9 

23 

85 
6 
6 

26 

CI.ASS C R-F POWER AMPLIFIER AND OSCILI.ATOR - PI.ATE MODUI.ATED 

Maximum 
Ratings 

90Jr Watts 
60Jr Watts 

Volts 
Mi lliemperes 
Watts 
Watts 

Carr•ier conditions per tube for use with a maximum modulation factor of 1.0 

Filament Voltage, a-C 
D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approx§ 
Plate Inpu t 
Plate Dissipation 
Peak R-F Grid Input Voltage, approx 
Driving Power, approx§ 
Plate Power Ou t put 

CI.ASS C R-F POWER AMPLIFIER AND OSCILI.ATOR 
Key-down conditions per· tube without modulation:!= 

10 10 
600 Boo 

-140 -150 
95 95 
30 20 

255 265 
7 5 

38 50 

'Typical Operat­
ing Conditions 

Filament Voltage, a-c 
D-c Pla te Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approx§ 
Plate Input 
Plate Dissipation 
Peak R-F Grid Input Voltage, approx 
Driving Power, approx§ 
Plate Power Output, approx 

ir Per tube. 

* Averaged over any audio-frequency ·cycle. 

10 
600 
-95 
140 
30 

235 
7 

45 

10 10 
800 1000 

-105 -llO 
140 140 
30 30 

245 250 
7 7 

70 90 

800,r 
-300,r 

100,r 
30Jr 
80Jr 
40Jr 

Maximum 
Ratings 

1000Jr 
-300Jr 

150Jr 
30Jr 

150,r 
601r 

Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
Volts 
Watts 
Watts 

Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
Volts 
Watts 
Watts 

~ Grid voltages are given with respect to the mid-point of filament operated on al­
ternating current. If direct current is used, each stated value of grid voltage 
should be decreased by 5.0 volts and the circuit returns connected to the negative 
end of the filament. 

§ Subject to wide variations depending on the impedance of the load circuit. High­
impedance load circuits require more grid current and driving power to obtain the 
desired output. Low-impedance circuits need less grid current and driving power, 
but plate-circuit efficiency is sacrificed. The driving stage should be capable of 
delivering considerably more than the required driving power. 

t At cre~t of audio-frequency cycle. 

:I= 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. 
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-- ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 

Transmitting Tube GL-833-A--Description and Rating 

GL-833-A is a three-electrode transmitting tube of the high-mu type for use as a 
radio-frequency amplifier, oscillator, and Class B modulator. Because of its high 
perveance, the 833-A cti.n be operated at high plate efficiency with low-driving power. 

Designed in a new way with post terminals which provide a sturdy structure and 
make bases unnecessary, the 833-A has a minimum amount of insulation within the tube. 
The anode is supported directly from its post terminal at the top of the tube. Short, 
heavy-current leads are used to connect the anode and the grid to their respective 
terminals in order to carry the high circulating r-f current at the high frequencies 
and to minimize internal lead inductance. 

As a result of its construction, the 833 - A provides 
high frequencies. It can be operated in Class C telegraph 
of 2000 watts at frequencies as high as 30 megacyc les, and 
quencies as high as 75 megacycles. 

Technical Information 

exceptional efficiency at 
servic e with maximum input 
with reduced input at fre-

These data are for reference only. 
tions. 

For design information see the specifica-

GENERAL CHARACTERISTICS 

ELECTRICAL 

Number of Electrodes 
F-ilament Voltage 
Filament Current 
Amplification Factor 
Direct Interelectrode Capacitances 

Grid-plate 
Grid-to-filament 
Plate-to-filament 

MECHANICAL 

Over-all dimensiohs 
Maximum Length 
Maximum Diameter 

Terminal Description 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

TYPICAL OPERATION 

Filament Voltage 
ccs --

* * 
D-c Plate Voltage 3000 4000 4000 
Max Signal Plate Current, per tubet 

10 

3 
10 volts 
10 amperes 
35 

6.3 uuf 
12.3 uuf 

8.5 uuf 

8 13/16 inches 
4 19/32 inches 

See Outline 
1 pound 
3 pounds 

GEH-1190 

MAXIMUM RATINGS 

ccs 
* 

3000 4000 
500 500 

volts 
IC.AS 

* 
4000 volts 
500 ma 

ET-T3 
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MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER ( TWO TUBES) 

TYPICAL OPERATION MAXIMUM RATINGS 

ccs ICAS ccs ICAS --
* * * * 

D-c Max Signal Plate Input, per tubet 1125 1600 1800 watts 
Plate Dissipationt, per tube 300 400 450 watts 
D-c Grid Voltage* -70 -100 -100 volts 
Peak A-f Grid Input Voltage 400 480 510 volts 
Zero Signal Plate Current 100 100 100 ma 
Max Signal Plate Current 750 800 900 ma 
Max Signal Driving Power, approx 20 29 38 watts 
Effective Load, plate to plate 9500 12000 11000 ohms -Maximum Signal Plate Power Output, 

approx 1650 2400 2700 watts 
Load Resistance, per tube 2375 3000 2750 ohms 

CLASS B R-F PO~~R AMPLIFIER 
(Carrier conditions per tube for use with a max modulation factor of 1.0) 

Filament Voltage * * 10 * * volts 
D-c Plate Voltage 3000 4000 4000 3000 4000 4000 volts 
D-c Grid Voltaget -70 -120 -120 volts 
D-c Plate · Current 150 150 150 300 300 300 ma 
Plate Input 450 600 675 watts 
Plate Dissipation 300 400 450 watts 
Peak TI-f Grid Input Voltage 90 120 130 volts 
Driving Powers ,§6, approx 10 14 21 watts 
Plate Power Output, approx 150 225 250 watts 
D-c Grid Current, approx6 2 2 3 ma 

CLASS C R-F POWER AM?LIFIER AND OSCILLATOR - PLATE MODULATED 
(Carrier conditions per tuoe for use with a max modulation factor of 1.0) 

Filament Voltage * * 10 * * volts 
D-c Plate Voltage 2500 3000 4000 2500 3000 4000 volts 
D-c Grid Voltage1r -300 -300 -325 -500 -500 -500 volts 

4000 3600 3600 ohms 
D-c Plate Current 335 415 450 400 450 450 ma 
D-c Grid Current, approx 756 856 906 100 100 100 ma 
Plate Input 835 1250 1800 watts 
Plate Dissipation 200 270 350 watts 
Driving Power6, approx 30 37 42 watts 
Plate Power Output, approx 635 1000 1500 watts 
Peak R-f Grid Voltage 460 490 520 volts 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
(Key down conditions per tube without modulation)◊ 

Filament Voltage * * 10 * * volts 
D-c Plate Voltage 3000 4000 4000 3000 4000 4000 volts 
D-c Grid Voltage# -200 -200 -225 -5!)0 -500 -500 volts 

3500 2650 2400 ohms 
425 380 380 ohms 

D-c Plate Current 415 450 500 500 500 500 ma 
D-c Grid Current, approx 556 756 956 100 100 100 ma 
? late Input 1250 1800 2000 wa tts 
Plate Dissipation 300 400 450 watts 
Peak R-f' Grid Input Voltage, approx 360 375 415 volts 
Driving Power6, approx 20 26 35 watts 
Plate Power Output, approx 1000 1440 1600 wa tts 
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* Forced-air cooling required at these conditions of operation. When forced-air 

cooling is required an air flow of 40 cfm from a two - inch diameter nozzle directed 

ve rtically downward on bulb between grid and plate seals is required. Bulb tem­

perature between grid and plate seals must not exceed 145 C. For conditions of 

operation where forced-air cooling is not required, adequate free circulation of 

air around the tube is necessary for satisfactory operation. 

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

* For a - c filament supply. 

§ At crest of audio-frequency cycle. 

~ Subject to wide variations depending on the impedance of the load circuit. High ­

impedance load circuits require more grid current and driving power to obtain 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 delivering considerably more 

than the required driving power. 

~ Obtained by 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 per cent of the carrier conditions. 

# Obtained from fixed supply, by grid resistor (3500, 2650, 2400), or by cathode re­

sistor (425, 380, 380). 

APPLICATION NOTES 

The GL-833-A can be operated at 'frequencies as high as 30 megacycles. The tube 

may be operated at higher frequencies provided the maximum values of plate voltage 

and power input are reduced as the frequency is raised (other maximum ratings are the 

same as shown above}. The tabulation below shows the highest percentage of maximum 

plate voltage and power input that can be used up to 100 megacycles for the various 

classes of service. Special attention should be given to adequate ventilation of the 

bulb at these frequencies. 

Frequency, megacycles 

Maximum Permissible Percentage of 
Maximum Rated Plate Voltage and Plate Input 

Class B, r - f 
Class C, plate-modulated 
Class C 

Natural 
Cooling 

30 50 75 

100 
100 
100 

98 
90 
90 

94 
72 
72 

Forced-air 
Cooling 

20 50 75 

100 
100 
100 

97 
83 
83 

93 
65 
65 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube GL-835--Description and Rating 

The 835 is a three-electrode transmitting tube for use as an oscillator, radio­
frequency amplifier, and audio-frequency amplifier or modulator (Class A or B). 

TECHNICAL INFORMATION 

These data are for reference only. For design information see specifications. 

Filament Voltage 
Filament Current 
Amplification Factor 
Grid-plate Transconductance (Ib = 60 ma) 
Direct Interelectrode Capacitances: 

Grid-plate 
Input 
Output 

Base or Terminal Description 
Frequency for Maximum Ratings 
Net Weight (approx) 
Shipping Weight (approx) 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS A A-F AMPLIFIER AND MODULATOR 

D-c Plate Voltage 
Plate Dissipation 
D-c Grid Voltage 
Peak Grid Swing (approx) 
D-c Plate Current 
Plate Resistance 
Load Resistance 
Plate Power Output (5 per cent 

second harmonic) 

750 

-41 
41 

. 034 
4400 
8800 

5.6 

CLASS B A-F POWER AMPLIFIER (TWO TUBES): 

D-c Plate Voltage 
Max Signal Plate Current (per tube)* 
D-c Maximum Signal Plate Input (per tube)* 
Plate Dissipation (per tube)* 
D-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Maximum Signal Plate Current 
Maximum Signal Driving Power (approx) 
Effective Load (plate-to-plate) 
Maximum Signal Plate Power Output 

1000 

-56 
56 

.053 
3800 
7600 

12 

1000 

-72 
380 

.020 

.320 
7.5 

6900 
200 

10 . 0 Volts 
3.25 Amperes 

12 
3600 Micromhos 

9.25 uuf 
6 uuf 
5 uuf 

Jumbo 4-large Pin 
20 Megacycles 

8 Ounces 

3 Pounds 

1250 1250 max Volts 
75 max Watts 

-75 Volts 
75 Volts 

.060 Ampere 
3600 Ohms 
9200 Ohms 

19.7 Watts 

1250 1250 max Volts 
0.175 Ampere 

220 max Watts 
100 max Watts 

-95 Volts 
410 Volts 

.020 Ampere 

. 320 Ampere 
8 Watts 

9000 Ohms 
260 Watts 

ET-T63 
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CLASS B R- F POWER AMPLIFIER 
Carrier conditions per tube for use with a maximum 

D-c Plate Voltage 1000 
D-c Grid Voltage - 72 
D-c Plate Current · 0 .130 
Plate Input 
Plate Dissipation 
Peak R-f Grid Voltage 125 
D-c Grid Current (approx) 5 
Driving Power (approx)** 1 0 
Plate Power Output 40 

CLASS C R- F POWER AMPLI?IER AND OSCILLATOR - PLATE 
Carri.er conditions per tube for use with a maximum 

D-c Plate Voltage 750 
D-c Grid Voltage -200 
D-c Plate Current 0 .150 
D-c Grid Current (approx) 0 . 035 
Plate Input 
Plate Dissipation 
Peak R-f Grid Inrmt Voltage (ap1rox) 350 
Driving Power (approx) 12 
Plate Power Output 65 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key - down con ditions per tube wlth modulationt 

D-c Plate Voltage 750 
D-c Grl:-l. Volta r;e -135 
D-c Plate Current 0 .150 
D- c Gri d Current (anprox) 0 . Oli3 
Plate Inrmt 
Plate Dissiuation 
Peak R- f Grid Input Voltage 

(approx) 275 
Driving Power (a9prox) 5 
Plate Fower Output 65 

* Averaged over.an audio - frequency cycle. 
** At crest of audio-frequency cycle . 

1000 
-1 75 

,0 .150 
o. 01,3 

315 
6 

100 

modulation factor of 1. 0 

1250 1250 max Volts 
-95 Volts 

0.106 0 .150 max Ampere 
150 inax Watts 
100 max Watts 

125 Volts 
1 Milliamperes 

7.5 Watts 
42.5 Watts 

MODULATED 
modulation factor of 1. 0 

l,'.)00 lJOO max Volts 
-260 -400 max Volts 

0 .150 0 .175 max Ampere 
0 . 035 0 . 050 max Ampere 

175 max Watts 
67 max Watts 

41:) Volts 
14 Watts 

100 

1250 1250 max Volts 
-225 -400 max Volts 

0 .150 0 .175 max Ampere 
0 . 018 0.050 max Ampere 

220 max Watts 
100 max Watts 

375 Volts 
7 Watts 

130 Watts 

t Modulation, essentially n egative , may be used if the positive peak of the audio­
frequency envelone does not exceed 115 per cent of the carrier conditions . 

GL- 835 can be operated at maximum r·atin gs in all classes of service at frequen­
cies as high as 20 megacycles . The tube may be operated at higher frequencies pro ­
vided the maximum values of plate voltage and power input are reduced as the fre­
quency is raised . (Other maximum ratings are the same as shown under TECHNICAL IN­
FORMATION.) The tabulation below shows the highest percentage of maximum plate volt ­
age a n d oower input that can be used up to 100 megacycles f o r the various-c lasses of 
service . Special attention ~ould be given to adequate ventilation of the bulb at 
th~sc frcq~encies . 

FRE'.;;UENCY 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
;,1AXIMUM RATED PLATE VOLTAGE AND 
PLATE IN"UT: 

Class B Telephony 

C
(Tel eohony, p late-modul ated 

C li~s s 
(Telefra-;ihy 

20 

100 

1:)0 

40 

60 

100 

70 

50 

Mc 

Per Cent 

?er Cent 

wigfi
Stolen 2 Line Transparent
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GET-972A 

GENERAL. ELECTRIC 
Transmlttlns Tube G L-836 - - Description and Ratlns 

Description 

The GL-836 is a half-weve, high-vacuum rectifier with two separate cathodes 
each of which is connected to its respective heater. The excellent voltage regu­
lation characteristic of this tube is due to the close spacing of the cathode and 
plate. The double-cathode construction and the close spacinP, o~ the electrodes 
result in a tube with excellent voltage regula tion characteristics. 

Technical lnFormation 
These data are for reference only. For equipment ctesign see the specifications . 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Cathode - Indirectly Heated 
Voltage 
Current 
Heating Time (Before applying plate voltage) 

Tube Voltage Drop, Approximate. ( See Curve) , Ib 

MEC'F!4NICAI. 

250 ma 

Type of Cooling - Convection (Maximum Ambi ent 60 C) 
Base Description 
Cap 
Maxim1un Over-all Dimensions (See Outline) 

Length 
Diameter 

Mounting Position 

Net Weight, Approximate 

RECTIFIER OPERATION 

Peak Inverse Voltage 
Peak Plate Current 
Average Plate Current 

MAXIMUM RATINGS 

2 . 5 Volts 
5 .0 Amperes 

40 Seconds 

45 Volts 

Medium 4-Pin Bayonet 
Medium 

6 9/16 Inches 
2 7/16 Inches 

Vertical or Horizontal 

3 Ounces 

5000 Volts 
1.0 Ampere 

0.25 Ampere 

1000 

900 

aoo 

Avarnae Pla.+e Cha; rcic+eristic 

ANODE 
it::RMIN.o\L 

-G{~!, 

' ~- ,IT" 

-• .. --\jJ -

TOO 
. PIGte 

Mllllampv•• ooo 
Outline Transmit-
ting Tube GL-836 

K-6979115 
6-9-43 

500 

-400 

300 

NOT L:6'ttJ ~ . , CATHODE .-."ND \'!f.,tq[R 
tt&<ltW.S 

..,, 

too 

100 

0 

T~pe GL:-83E 
I 

/ 
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/ ,, 
, 
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/ 
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I 
/ 

./' ,,, 
./ 

~/ 
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GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
8-43 ( 4M) 
Filing No. 8850 Supersedes GET-972 
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GET-750A 

ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-837 - - Description and Ratlnc 

The 837 is a pentode transmitting tube of the heater-cathode type for use as an 

r-f amplifier, frequency-multiplier, oscillator, and suppressor-, gria- or plate-mod­

ulated amplifier. The plate connection is brought out through a separate seal at the 
top of the bulb to maintain low gr•id-plate capacitance. Neutralization is generally 

unnecessary in adequately shielded circuits. The suppressor and the special internal 

shield are connected to individual base pins. The 037 may be operated at maximum 

ratings at frequencies as high as 20 megacycles. The maximum plate dissipation is 

12 watts . 

These data are for reference only . For design information see the specifications. 

Heater Voltage, a-c or d-c 
Heater Current 

CHARACTERISITCS AND RATINGS 

Transconductance, for plate current of 24 ma 
Direct Interelectrode Capacitances: 

Grid-plate, with external shielding 
Input 
Output 

Cap 
Base 
Net Weight, approx 
Shipping 1''eigh t, approx 
Installation and Operation 

12. 6 Volts 
0.7 Ampere 

3400 Micromhos 

0 .20 max µµf 
16 µµf 
10 µµf 

Small Metal 
Medium 7-pin Bayonet 

5 Ounces 
3 Pounds 
GEH-1106 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typical Operation 

AS R-F POWER AMPLIFIER PENT0DE - CIASS B TELEPHONY 

Maximum 
Ratings 

Carrier conditions per tube for use with a max modulation factor of 1 . 0 

D-c Plate Volt·age 400 500 500 500 
D-c Suppressor Voltage,grid No. 3 0 0 40 200 
D-c Screen Voltage, grid No. 2 200 200 200 2::J0 
D-c Grid Voltage, grid No. 1 -25 -25 -25 
D-c Plate Current 35 30 30 40 
D-c Screen Current l'.l 15 12 
D-c Grid Current, approx 1 0 0 
Peak R-f Grid Voltage 28 25 24 
Inter·nal Shield Connected to cathode at socket 
Plate Input 16 
Suppressor Input 5 
Screen Input 5 
Plate Dissipation 12 
Driving Power, approx* o .4 0.2 0 .1 
Power Output, approx 4 5 5.5 

AS SUPPRESS0R-M0DUIATED R-F POWER AMPLIFIER - CIASS C TELEPHONY 
Carrier conditions per tube for use with a max modulation factor of 1. 0 

D-c Plate Voltage 4'J0 500 500 
D- c Suppressor Voltage, grid No. 3 -55 -65 
!;-c Grid Voltage** -20 -20 -200 
D-c Screen Voltage, grid No. 2 200 
Peak R-f Grid Voltage 45 32 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliampere 
Volts 

Watts 
Watts 
Watts 
Watts 
Watt 
Watts 

Volts 
Volts 
Volts 
Volts 
Volts 
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Typical Operation 
Maximum 
Ratings 

Peak A-f Suppressor Voltage 55 65 
Internal Shield Connected to cathode at socket 
D-c Plate Current 35 30 40 
D-c Screen Current 37 23 
D-c Grid Current, approx 8 3.5 8 
Plate Input 16 
Screen Input 8 
Plate Dissipation 12 
Screen Resistor 6500 14000 
Grid Resistor 2500 5700 
Driving Power, approx o.4 0.1 
Power Output, approx 4 5 

AS GRID-MODUIATED R-F POWER AMPLIFIER PENTODE - CIASS C TELEPHONY 
Carrier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 400 500 500 500 
D-c Suppressor Voltage 0 0 40 200 
D-c Screen Voltage 200 200 200 200 
D-c Grid Voltage** -50 -45 -43 -200 
Peak R-f, Grid Voltage 58 48 44 
Peak A-f Grid Voltage 25 20 18 
Internal Shield Connected to cathode at socket 
D-c Plate Current 35 30 30 40 
D-c Screen Current 9 7 6 
D-c Grid Current, approx 1 0 0 
Plate Input 16 
Suppressor Input 5 
Screen Input 5 
Plate Dissipation 12 
Driving Power, approx* 0.5 0.2 0.15 
Power Output, approx 4 5 5.5 

AS PIATE-MODUIATED R-F -POWER AMPLIFIER PENTODE - CIASS C TELEPHONY 
Carrier conditions per tube for use with a max modulation factor of ,1.0 

D-c Plate Voltage 400 400 
D-c Suppressor Voltage 40 200 
D-c Screen Voltage 140 200 
D-c Grid Voltage** -40 -200 
Peak R-f Grid Voltage 60 
Internal Shield Connected to cathode at socket 
D-c Plate Current 45 50 
D-c Screen Current 20 
D-c Grid Current, approx 5 8 
Plate Input 20 
Suppressor Input 5 
Screen Input 5 
Plate Dissipation 8 
Screen Resistor# 13000 
Grid Resistor 8000 
Driving Power, approx 0.3 
Power Output, approx 11 

AS PIATE-MODUIATED R-F POWER AMPLIFIER TETRODE - CI.ASS C TELEPHONY 
(Grids No. 2 and 3 connected together) 
Carrier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 
D-c Screen Voltage 
D-c Grid Voltage** 
Peak R-f Grid Voltage 

400 
100 
-70 
100 

400 
200 

-200 

Volts 

Milliamperes 
Milliamperes 
Mi llie.mperes 
Watts 
Watts 
Watts 
Ohms 
Ohms 
Watt 
Watts. 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

Milliamperes 
Milliamperes 
Milliampere 
Watts 
Watts 
Watts 
Watts 
Watt 
Watts 

Volts 
Volts 
Volts 
Volts 
Volts 

Milliamperes 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Watts 
Ohms 
Ohms 
Watt 
Watts 

Volts 
Volts 
Volts 
Volts 

-
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Internal Shield 
D-c Plate Current 
D-c Screen Current 
D-c Grid Current, approx 
Plate Input 
Screen Input, grids No. 2 and 3 
Plate Dissipation 
Screen Resistor## 
Grid Resistor 
Driving Power, approx 
Power Output, approx 

Typical Operation 

Connected to cathode 
45 
30 

7 

10,000 
10,000 

o. 7 
11 

Maximum 
Ratings 

at socket 
50 

8 
20 

7.5 
8 

AS R-F POWER AMPLIFIER AND OSCILIATOR PEN~ODE - CIASS C TELEGRAPHY 
Key-down conditions per tube without modulation* 

D-c Plate Voltage 400 580 508 500 
D-c Suppressor Voltage 0 8 40 200 
D-c Screen Voltage 200 2')0 200 200 
D-c Grid Voltage** -40 -85 ~75 -200 
Peak R-f Grid Voltage 70 120 100 
Internal Shield Connected to cathode at socket 
D-c Plate Current 70 60 60 80 
D-c Screen Current 32 30 15 
D-c Grid Current, approx 8 8 4 8 
Plate Input 32 
Suppressor Input 5 
Screen Input 8 
Plate Dissipation 12 
Screen Resistor 6300 10000 20000 
Grid Resistor 5080 10600 18700 
Driving Power, approx 0.5 '.J.8 o.4 
Power Output, approx 16 20 22 

AS R-F l'OWER Al'IJPLIFIER AND OSCILLATOR TETRODE - CIASS C TELEGRAPHY 
{Grids No. 2 and 3 connected together) 
Key-down conditions per tube with out modulation* 

D-c Plate Voltage 400 500 500 
D-c Screen Voltage 110 80 200 
D-c Grid Voltage** -70 -70 -200 
Peak R-f Grid Voltage 115 110 
Internal Shield Connected to cathode at socket 
D-c Plate Current 70 60 80 
D-c Screen Current 25 15 
D-c Grid Current, approx 8 8 8 
Plate Input 32 
Screen Input, grids No. 2 and 3 8 
Plate Dissipation 12 
Screen Resistor 11600 28000 
Grid Resistor 8700 8700 
Driving Power, approx 0.75 0.7 
Power Output, approx 18 20 

* At crest of audio-frequency cycle with modulation factor of 1.0. 

GL-837 

Milliamperes 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Ohms 
Ohms 
Watt 
Watts 

Volt_s 
Volts 
Volts 
Volts 
Volts 

Milliamperes 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Watts 
Ohms 
Ohms 
Watt 

. Watts 

Volts 
Volts 
Volts 
Volts 

Milliamperes 
Milliemperes 
Milliamperes 
Watts 
Watts 
Watts 
Ohms 
Ohms 
Watt 
Watts 

** The total effective grid-circuit resistance should not exceed 25000 ohms. 

# Connected to modulated plate-voltage supply. 

## Connected to unmodulated plate-voltage supply. 

* 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: 
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The maximum ratings apply on ly at frequencies bel ow _20 megacycles. For operation 

at higher frequencies,adequate ventilation and normal ambient temperatur es must be 

maintained, and the plate voltage must be reduced as indicated. 

Frequenc y, Megacycles 

Percentage of Maximum) 
Rated Plate Voltage ) 
and Plate Inpu t ) 

Class B, Class C Grid - or 
Suppressor-modulated 

Class C Plate-modulated 
Class C Telegraphy 

120 
Ave.rage Characteristics 
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GENERAL. ELECTRIC 
Transmitting Tube GL-838 - - Description and Ratlna 

Teo•lcal lllhraatloa 

GET-920C 

The 838, a high-mu, three-electrode tube, is especially designed for use as a zero­
bias Class B audio-frequency power amplifier. The grid is designed so that the amplifi­
cation factor of the tube varies with the amplitude of the input signal. This feature is 
particularly valuable in connection with the design of Class B amplifiers since it facil­
itates their ability to give high output with l™ distortion. 

GENERAL CHARACTERISTICS 
These data are for reference use only. For design information see the specifications. 

Filament Voltage 
Filament Current 
Direct Interelectrode Capacitances: 

Grid-plate 
Input 
Output 

Base Description 
Frequency for Maximum Ratings 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operating Instructions 

10.0 
3.25 

Volts 
Amperes 

8 flHf 
6. 5 µµf 

5 µµf 
Jumbo 4-large Pin 

30 Mc 
8 Oz 
7 lb 
GEH-980 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CIASS B A-F POWER AMPLIFIER (TWO TUBES) : 

D-c Plate Voltage 
Maximum Signal Plate Current, per tube* 
D-c Maximum Signal Plate Input, per tube* 
Plate Dissipation, per tube* 
D-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Maximum Signal Plate Current 
Maximum Signal Plate Input* 
Maximum Signal Driving Power, approx 
Effective Load, plate-to-plate 
Maximum Signal Plate Power Output 

CIASS B R-F POWER AMPLIFIER 

Typical 
Operation 

1000 1250 

0 0 
200 200 
106 148 
320 320 
320 400 

7 7.5 
6900 9000 

200 260 

Maximum 
Rating 

1250 
175 
220 
100 

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

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 
D-c Grid Current, approx 
Driving Power, approx** 
Plate Power Output 

* Averaged over any audio-frequency cycle. 
** At crest of audio-frequency cycle. 

1000 
0 

130 

70 
15 

8 
40 

1250 1250 
0 

106 150 
150 
100 

60 
15 

6 
42.5 

Volts 
Milliamperes 
Watts 
Watts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
Ohms 
Watts 

Volts 
Volts 
Milliamperes 
Watts 
Watts 
Volts 
Milliamperes 
Watts 
Watts 
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Typical 
Operation 

CIASS C R-F POWER AMPLIFIER AND OSCILIATOR - PIATE MODUIATED 

Maximum 
Rating 

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

D-c Plate Voltage 750 
D-c Grid Voltage -100 
D-c Plate Current 150 
D-c Grid Current, approx 60 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 220 
Driving Power, approx 14 
Plate Power Output 65 

CIASS C R-F POWER AMPLIFIER AND OSCILIATOR 
Key-down conditions per tube without modulationt 

D-c Plate Voltage 750 1000 
D-c Grid Voltage -80 -85 
D-c Plate Current 150 150 
D-c Grid Current, approx 30 30 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 190 195 
Driving Power, approx 6 6 
Plate Power Output 65 100 

1000 1000 
-135 -400 

150 175 
60 70 

175 
67 

255 
16 

100 

1250 1250 
-90 -400 
150 175 

30 70 
220 
100 

200 
6 

130 

Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
Volts 
Watts 
Watts 

Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
Volts 
Watts 
Watts 

t Modulation, essentially negative, may be used if the positive peak of the audio-fre-
quency envelope does not exceed 115 per cent of the carrier conditions. 

GL-838 can be operated at maximum ratings in all classes of service at frequencies 
as high as 30 megacycles. The tube may be operated a.t higher frequencies provided the 
maximum values of plate voltage and power input are reduced as the frequency is raised 
{other maximum ratings are the same as shown under CHARACTERISTICS). The tabulation be­
low shows the highest percentage of maximum plate voltage and power input that can be 
used up to 120 megacycles for the various classes of service. Special attention should 
be given to adequate ventilation of the bulb at these frequencies. 

FREQUENCY 

Maximum Permissible Percentage of 
Maximum ~ated Plate Voltage and 
Plate Input: 

Class B Telephony 
Class C(Telephony 

(Telegraphy 

30 

100 

100 

50 

85 

75 

120 

73 

50 

Mc 

Per Cent 

Per Cent 

• 

• 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-842--Description and Rating 

· The GL-842 is a thf'ee-electrode, low-millimic.ron tube , containing a filament of 
the thoriated-tungsten type. Because this tube is primarily used as a Cla-ss A powe~ 
amplifier, it is useful ss a modulator in low-power transmitting equipment. 

TECHNICAL INFORMATION 

GENERAL DESIGN 

Filament Voltage 
Filament Current 
Direct Interelectrode Capacitances: 

Grid-plate 
Grid-filament 
Plate-filament 

Base 
Net Weight, Approx 
Shipping Weight, Approx 
Installation and Operation 

MAXIMUM RAT INGS AND TYPICAL OPERATING CONDITIONS 
As A-F Power Amplifier and Modulator - Class A 

Typica 1 Opera t­
ing Conditions · 

D-c Plate Voltage 350 425 
Plate Dissipation 
D-c Grid Voltage* -72 -100 
Peak A-F Grid Voltage 67 95 
D-c Plate Current 34 28 
Plate Resistance 2400 2500 
Amplification Factor 3 3 
Transconductance 1250 1200 
Load Resi stance 5000 8000 
Cathode-Bias Resistor 2120 3570 
Undistorted Power Output 2.1 3.0 

7-5 Volts · 

1. 25 Amperes 

7 uuf 
4 uuf 
3 uuf 

Medi
0

um 4-pin Bayonet 
3 Ounces 
3 Pounds 

GEH-980 

Maximum 
Ratings 

425 Volts 
12 Watts 

Volts 
Volts 
Milliamperes 
Ohms 

Micromhos 
Ohms 
Ohms 
Watts 

* Grid voltages are given with respect to the mid-point of filament operated on al­
ternating current. If direct current is used, each stated value of grid voltage 
should be decreased by 5 volts and the circuit returns made to the negative end of 
the filament. 

ET-T13 
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GET-751 

GENERAL.ELECTRIC 
Transmitting Tube GL-843 - - Description and Rating 

The 843 is a three-electrode power tube of the heater-cathode type. It is de-• 
signed for use as an oscillator, a-f power amplifier, or r-f power amplifier. 

Heater Voltage (a-c or d-c) 
Heater Current 
Amplification Factor 
Grid-plate Capacitance 
Grid-cathode Capacitance 
Plate-cathode Capacitance 
Base 

CHARACTERISTICS 
2. 5 Volts 
2,5 Amperes 
7.7 

6 µµf 
5 µµf 
5 µµf 

Medium 5-pin 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

AS A-F POWER AMPLIFIER - CLASS A 

D-c Plate Voltage 
Plate Dissipation 
Typical Operati·on: 

D-c Plate Voltage 
Grid Voltage (approx) 
Peak Grid Swing (approx) 
D-c Plate Current 
Amplification Factor 
Plate Resistance 
Mutual Conductance 
Load Resistance 
Undistorted Power Output 

AS R-F POWER AMPLIFIER - CLASS B TELEPHONY 

350 
-25 

25 
25 

7.7 
4700 
1700 
9500 
0.95 

425 max 
12 max 

425 
-35 
35 
25 

7.7 
4800 
1600 

12000 
1.6 

Carrier conditions; for use with a modulation factor up to 1.0 

D-c Plate Voltage 
D-c Plate Current 
Plate Dissipation 
R-f Grid Current 
Typical Operation: 

D-c Plate Voltage 
Grid Voltage (approx) 
D-c Plate Current 
Peak Power Output (approx) 
Carrier Power Output (approx) 

350 
-40 

25 
8 
2 

AS PLATE-MODUI.ATED R-F ·POWER AMPLIFIER - CLASS C TELEPHONY 
Carrier conditions; for use with a modulation factor up to 1.0 

D-c Plate Voltage 
D-c Plate Current 
Plate Dissipation 
R-f Gri~ Current 
D-c Grid Current 
Typical Operation: 

D-c Plate Voltage 
Grid Voltage (approx) 
D-c Plate Current 
D-c Grid Current* 
Driving Power* 
Power Output (approx) 

250 
-100 

30 
7 

1.3 
3 

450 max 
30 max 
15 max 

4 max 

450 
-50 

25 
12 
3 

350 max 
40 max 
10 max 
4 max 

7,5 max 

350 
-140 

30 
7 

1.6 
5 

Volts 
Watts 

Volts 
Volts 
Vol1;s 
Milliamperes 

Ohms 
Micromhos 
Ohms 
Watts 

Volts 
Milliamperes 
Watts 
Amperes 

Volts 
Volts 
Milliamperes 
Watts 
Watts 

Volts 
Milliamperes 
Watts 
Amperes 
Milliamperes 

Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

AS R-F POWER AMPLIFIER AND OSCILIATOR - CIASS C TELEGRAPHY 
Key-down conditions 

D-c Plate Voltage 450 max Volts 
.D-c Plate Current .40 max Milliamperes 
Plate Dissipation 15 max Watts 
R- f Grid Current 5 max Amperes 
D-c Grid Current 7.5 max Milliamperes 
Typical Operation: 

D-c Plate Voltage 350 450 Volts 
Grid Voltage (approx) -100 -149 Volts 
D-c Plate Current 30 30 Milliamperes 
D-c Grid Current* 5 5 Milliamperes 
Driving Power* 0.8 1.0 Watt 
Power Output (approx) 5 7.5 Watts 

* Subject to wide variations depending on the impedance of the load circuit. High­

impedance load circuits require more grid current and driving power to obtain the 

desired output. Low-impedance circuits need less g~id 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 delivering considerably more 

than the required driving power. 
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GENERAL. ELECTRIC 
Transmitting Tube GL-845 -- Description and Rating 

160 

150 0 
The GL-345 !.s a three-electrode vacuum 

tube especially adapted to use as a Class A 
power ampl!.f!.er or modulator. 140 Ef ~ 10 volts d- c 

"'130 
-50 111 

Technical Information " ~ 120 -100 

H-·H 
These data are for reference only. For 

design information see the specif!.cation2. 

E110 
~ 100 

-150 
Grid bias voltage 

GENERAL CHARACTERISTICS: 
Fl.lament Voltage, volts 
Fl.lament Current, amperes 
Ampltficat!.on Factor 

10 
3 . 25 
5 . 3 

·~ 

E 
+' 
C 

" t 
:J 
u 

" rt, 
a: 

90 -200 

80 -250 
70 

-30 
60 
50 350 

40 

30 

20 
10 

GET-505C 

-40 0 

Gr!.d-plate Transconductance, mmhos 
Ib-= 65 

Direct Interelectrode Capacitances, 
Grid-plate 

28 00 
Hf.If 

13 . 5 
6.o 
6.5 

0o 200 400 600 800 \000 1200 1400 1600 1800 2000 2200 

Input 
Output 

Base or Terminal Description 
Jumbo, 4-Large Pin 

Net Weight, oz approx 
Shipping Weight, lb approx 
Installation and Operation 

8 
7 

Instructions GEH-930 

MAXIMUM RATINGS AND TYPICAL OPERATING 
CONDITIONS 

Typical 
Operation 

CLASS A A-F AMPLIFIER AND MODULATOR: 

D-c Plate Voltage, V 750 1000 1250 
Plat e Dissipation, w 
D-c Grid Voltage, V -98 -14 5 -195 
Peak Gr!.d Sw !.ng, 

approx v 93 140 190 
D-c Plate Current, ma 95 90 80 
Plate Res!.stance,ohms 1700 1700 1700 
Load Resistance,ohms 3400 6000 11000 
Plate Power Output 

(5 % Second Har-
monic), w 15 24 30 

Max 
Rat­
ings 

1250 
100 

- CLASS AB1 A-F POWER AMPLIFIER AND MODULATOR 

D-c Plate Voltage 
Plate Dissipation 
D- c Grid Voltage 
D-c Pl~te Current 
Peak A-F Grid-to-Grid Voltage 
Zero Signal D-c Plate Current 
Max Signal D-c Pl a te Current 
Load Res!.stance 
Effective Load Resistance, plete-to-plate 
Plate Power Output, approx 

Plate voltage in volts 

Average Plate Characteristics 
for Transmitting Tube GL-845 
K-691742 5 10-3-39 

Tube 
Mounting 
Position 
Vertical 

Outline Transmitting 
K-4909036 

Tube GL- 845 
4-4 - 40 

Typical Max 
Operation Ratings 

1000 1250 1250 Volts 
100 Watts 

- 175 -225 - 400 Volts 
120 Ma 

340 440 Volts 
40 40 Ma 

230 240 Ma 
1150 1650 Ohms 
4600 6600 Ohms 

75 115 Watt s 

GENERAL ELECTRIC COMPANY, SCHENECTA D Y, N. Y. 
9- 42 ( SM) Ft ltng No. 8850 
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GENERAL. ELECTRIC 
GET-603B 

Transmitting Tube GL-846 - - Description and Rating 

The GL-846 is a three-electrode, water-cooled vacuum tube designed for use as a 
radio-fre~uency amplifier and oscillator , particularly at the higher radio frequencies. 

Technical Information 

(These data for reference only. FoI' equipment design see specifications.) 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Filament - Pure Tungsten 
Voltage 
Current 

Average Characteristics, Eb= 6500, Ib = 0.25 Amp, Ef 11 
Grid Volte.ge 
Amplification Factor 
Grid-plate Transconductance 

Direct Interelectrode Capacitances 
Grid-plate 
Input 
Output 

Frequency for Maximum Ratings 

MECHANICAL 

Type of Cooling 
Water Flow 2-4 Gall-0ns Per Minut.e 
Maximum Outlet Temperature 70 C 

Mounting Position 

Gasket Cat. No. 5182028P3 

Maximum Over-all Dimensions (See Outline) 
Length 
Diameter 

Net Weight, Approximately 

Installation and Operation Instruction 

CLASS B RADIO FREQUENCY POWER AMPLIFIER 

11 Volts 
51 Amperes 

0 Volts 
40 

2160 Micromhos 

9 µµf 
6.5 µµf 
1.5 µ)-lf 

50 Megacycles 

Water 

Vertical, Anode Down 

9 1/2 Inches 
2 3/4 Inches 

1 1/8 Pounds 

GEH-1152 

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

D-c Plate Voltage 
D-c Grid Voltage (Grid No. 1) 
D-c Plate Current 
Plate Input 
Plate Dissipation 
Peak R-F Grid Input Voltage 
Driving Power X, Approximately 
Plate Power Output, Approximately 
X at Crest of Audio-Frequency Cycle 

Typical Operation 

7000 
.-100 
0.45 

640 
175 

1 

Maximum Ratings 

7500 Volts 
Volts 

0.5 Volts 
3.75 Kilowatts 

2 .5 Kilowatts 
Volts 
Watts 
Kilowatt 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED 
(Carrier conditions per tube for use with a max modulation factor of 1.0) 

D-c Plate Voltage 
D-c Grid Voltage (Grid No. 1) 

4000 
-850 

Typical Opera.ti on 

5000 
-900 

6000 
-950 

Maximum Ratings 

6000 Volts 
-1000 Volts 

wigfi
Stolen 2 Line Transparent
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CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED 
(Carrier conditions per tube for use with a max modulation factor of 1.0) 

D-c Plate Current 
D-c Grid Current, Approximately 
Plate Input 
Plate Dissipation 
Peak R-F Grid Input Voltage 
Driving Power 
Plate Power Output 

0.3 
0.08 

1600 
125 
0.9 

TyEical 0Eeration 

0.4 0.5 
0.1 0.125 

1700 1950 
175 200 
1.5 2.25 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
(Key down conditions per tube without modulation)* 

TYEical 0Eeration 

D-c Plate Voltage 5000 6000 7000 
D-c Grid Voltage (Grid No~ 1) -800 -850 -900 
D-c Plate Current o.6 0.75 0.9 
D-c Grid Current, Approximately 0.11 0.125 0.14 
Plate Input 
Plate Dissipation 
Peak R-F Grid Input Voltage, 

Approximately 1850 2040 2300 
Driving Power, Approximately 175 235 300 
Plate Power Output, Approximately 2 3 4.25 

Maximum Ratings 

0.5 Ampere 
0.15 Ampere 

3 Kilowatts 
1.66 KUowatts 

Volts 
Watts 
Kilowatts 

Maximum Ra.tings 

7500 Volts 
-1000 Volts 

1.0 Ampere 
0.15 Ampere 
7.5 Kilowatts 
2.5 Kilowatts 

Volts 
Watts 
Kilowatts 

* 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. 

The GL-846 can be operated at frequencies as high as 50 megacycles. Tne tube may 
be operated at higher frequencies provided the maximum values of plate voltage and power 
input are reduced as the frequency is raised (other maximum ratings are the same as shown 
above.) The tabulation below shows the highest percentage of maximum plate voltage and 
power input that can be used up to 150 megacycles for the various classes of service. 
Special attention should be given to adequate ventilation of the bulb at these frequencies. 

FREQUENCY 50 100 150 Megacycles 

PERCENTAGE OF MAXIMUM RATED PLATE 
VOLTAGE AND PLATE INPUT 

Class B 100 82 73 Per Cent 
Class C Plate Modulated 100 75 60 Per Cent 
Class C Unmodulated 100 75 50 Per Cent 

APPLICATION NOTES 

Plate Series Protective Resistors (see paragraph describing plate circuit under 
Installation in the Instructions.) 

Series Resistor, ohms 

Maximum Power Output of Rectifier, kilowatts 

120 

6.4 

75 

16 

100 

40 
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GENERAL. ELECTRIC 
Transmitting Tube GL-849-Description and Rating 

TECHNICAL INFORMATION 

The GL-849 is a three-electrode, general-purpose vacuum tube especially suited 

for use as a Class A audio-frequency power amplifier or modulator. 

These data are for reference only. For design information, see the specifica­
tions. 

CHARACTERISTICS AND RATINGS 

Filament Voltage 
Filament Current 
Amplification Factor (Ib = 0.1) 
Grid-plate Transconductance 
Direct Interelectrode Capacitances: 

Grid-plate 
Input 
Output 

Base 
Frequency for Maximum Ratings 
Net Weight (approx) 

11 
5 

19 
6000 

33-5 
17 

3 
3503 

3 
3 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS A A-F AMPLIFIER AND MODULATOR 

D-c Plate Voltage 
Plate Dissipation 
D-c Grid Voltage 
Peak Grid Swing (approx) 
D-c Plate Current 
Plate Resistance 
Load Resistance 
Plate Power Output 

(5% second harmonic) 

2000 

-74 
68 

0.135 
2950 
6000 

58 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

D-c Plate Voltage 2000 
Max Signal Plate Current(per tube)* 
D-c Max Signal Plate Input 

(per tube)* 
Plate Dissipation (per tube)* 
D-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Max Signal Plate Input* 
Max Signal Driving Power (approx) 
Effective Load Resistance 

(plate-to-plate) 

-105 
450 

0.014 
0.65 
1300 

16 

6400 
Max Signal Plate Power Output 900 

CLASS B R-F POWER AMPLIFIER 

2500 

-104 
98 

0.110 
3150 

12000 

81 

2500 

-130 
480 

0.02 
0.56 
1400 

14 

10400 
1000 

3000 

-132 
126 

0.100 
3250 

18000 

100 

3000 

-155 
500 

0.024 
0.52 
1560 

12 

12800 
1100 

3000 max 
300 max 

3000 max 
0.35 max 

825 max 
300 max 

Carrier conditions per tube for use with a max modulation factor of 1 . 0 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 
Driving Power (approx)** 
Plate Power Output 

1500 
-70 

0.320 

280 
18 

150 

2000 
-95 

0.265 

280 
15 

170 

2500 
-125 

0.216 

280 
12 

180 

2500 max 

0.35 max 
600 max 
400 max 

Volts 
Amperes 

Micromhos 

Megacycles 
Pounds 

Volts 
Watts 
Volts 
Volts 
Ampere 
Ohms 
Ohms 

Watts 

Volts 
Ampere 

Watts 
Watts 
Volts 
Volts 
Ampere 
Watts 
Watts 
Watts 

Ohms 
Watts 

Volts 
Volts 
Ampere 
Watts 
Watts 
Volts 
Watts 
Watts 

GET-4898 . 
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CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE-MODULATED 
Carrier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 1500 2000 2000 max 
D-c Grid Voltage -250 -300 -500 max 
D-c Plate Current 0.3 0.3 0.35 max 
D-c Grid Current (approx) 0.035 0.03 0.125 max 
Plate Input 700 max 
Plate Dissipation 270 max 
Peak R-f Grid Input Voltage (approx) 400 450 
Driving Power (approx) 14 14 
Plate Power Output 300 425 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key-down conditions per tube without modulation# 

D-c Plate Voltage 1500 
D-c Grid Voltage -175 
D-c Plate Current 0.3 
D-c Grid Current (approx) 0.035 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 

(approx) 310 
Driving Power (approx ) 11 
Plate Power Output 300 

* Averaged over any audio-frequency cycle. 
** At crest of audio-frequency cycle. 

2000 2500 2500 max 
-200 -250 -500 max 
0.3 0.3 0.35 max 

0.025 0.02 0.125 max 
875 max 
400 max 

325 360 
9 8 

425 560 

Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 
Volts 
Watts 
Watts 

Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 

Volts 
Watts 
Watts 

# 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. 

GL-849 can be operated at maximum ratings in all classes of service at frequen­
cies as high as 3 megacycles. The tube may be operated at higher freqcencies pro ­
vided the maximum values of plate voltage and power input are reduced as the fre­
quency is raised. (Other maximum ratings are the same as shown under TECHNICAL 
INFORMATION.) The tabulation below shows the highest percentage of maximum plate 
voltage and power input that can be used up to 30 me for the various classes of 
service. Special attention should be given t o adequate ventilation of the bulb 
at these frequencies. 

FREQUENCY 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class B telephony 
Class C (telephony, plate-modulated 

(telegraphy 

2.6 

2A 

D1ocf1t ~ / 
-liJert 

l~\<:i 1/~ 

I 'i:,5/' 

3 

100 

100 

10 

84 

75 

~ 20 .. 
Q. 
E 

V 
V 

~\00 
_,.. 

'<,</ 
~ 1.6 
1! .. 
~ 1.2 
u .. 
~ 0.8 
Q. 

0.4 

I 

V 
/ 

,,,,,,. 
V / 

l,,~ .,,, 

V ,,,,.,, 

/ 

v ..-
/ 

/.,, 

---,, 

,o .,, 
3,92';1-<:> v 

/ 'i:,,'lqo ,,,, 
,r .,.,----1~~ •' ..,o 
/ 

.,, 
,,,.v ~·- ;,_':>/ 

.,, / V k,\c:§)/ 
v / 

,,.-
~ ~ <:,v 

n<''~~ 
~~ .,,, -+-: __J...~ .... --,. 

30 

69 

50 

~ 
°d 400 800 1200 1600 2000 2400 2800 3200 3600 '+\ UV 

Pl11t1t voltagll 

Average Plate Characteristics for 
Transmitting Tube GL-849 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-851---Description and Rating 

The GL- 8 51 is a three-electrode, gen e ral-purpose electronic tube. 

TECHNICAL INFORMATION 

These data a r e for- r efe r e n ce only. F o r design information see the s pec ifications. 

GENERAL CHARACTERISTICS 

Filament Voltage 
Filament Current 
Amplification Factor, Ib = 300 ma 
Grid-plate Transconducta n ce 
Direct Interelect r ode Capacitances : 

Grid Plate 
Inpu t 
Output 

Base 
Frequen cy for Max Ratin gs 
New Weight, app r ox 
Shipping Weight, approx 
Insta llation and Operation 

MAXIMUM RATING AND TYPICAL OPERATING CONDITIONS 

CLASS A A-F AMPLIFIER AND MODULATOR 

D- c Pla te Voltage 
Plate DissiDation 
D- c Grid Voltage 
Peak Grid Swing , approx 
D- c Plate Current 
Plate Resistance 
Load Resistance 
Pla te Power output, 5 per cent secon d harmonic 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

D- c Plate Voltage 
Max Signal Plate Current, per tube * 
D- c Max Signa l Plate Input , pe r tube* 
Plate Dissipation, pe r tube* 
D- c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Max Signal Plate Input* 
Max Signal Driving Power, appr ox 
Effective Load Resistance, p l ate-to - p late 
Max Signal Plate Power Output 

11 
15.5 
20 . 5 

15000 

47 
25 . 5 

4.5 
3 117 

3 
3 
9 

GEH- 980 

Typical Operation 

1500 2000 2500 

-49 - 65 - 92 
44 60 87 

0 . 175 0 . 270 0 . 240 
1800 1500 1600 
3700 3 100 5000 

46 100 160 

2000 2500 3 000 

- 85 -111 -135 
250 245 245 

0 .12 0 .12 0 .11 
1.7 1. 4 1.2 

3 400 3500 3600 
20 1 2 6 

2600 4000 5600 
2200 2300 2400 

max Volts 
max Amperes 

max Mi c romhos 

max uuf 
max uuf 
max uuf 

max Megacycles 
Poun ds 
Pounds 

Maximum 
Ratings 

2500 Volts 
600 Watts 

Volts 
Volts 
Ampere 
Ohms 
Ohms 
Watts 

3000 Volts 
1 Ampere 

2250 Wat t s 
750 Watts 

Volts 
Volts 
Ampere 
Amperes 
Watts 
Watts 
Ohms 
Watts 

ET-T41 
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CLASS B R-F POWER AMPLIFIER 

Typical Operation Maximum 
Rating:; 

Carrier condition s per tube for use with a max modula t ion fac tor of 1.0 

D-c Plate Voltage 1500 2000 2500 2500 

D-c Grid Voltage - 60 - 85 -llO 

D-c Plate Current 0 . 62 o .475 0 .39 0 .750 

Pla te Input llOO 

Plate Dissipation 750 

Peak R-f Grid Input Voltage 300 280 270 

Driving Power, approxt 40 25 20 

Plate Power Output 275 300 325 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE .MODULATED 

Carrier condi tions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 15JO 2000 2000 

D-c Grid Voltage - 250 -300 -500 

D-c Plate Current 0 . 9 0 . 85 1 

D-c Grid Current, approx 0.15 0.125 0.200 

Plate Input 1800 

Plate Dissipation 500 

Peak R- f Grid Input Voltage, approx 475 525 

Driving Power, approx 75 65 

Plate Powe r Output 900 1250 

Volts 
Volts 
Ampere 
Watts 
Watts 
Volts 
Watts 
Watts 

Volts 
Volts 
Ampere 
Ampere 
Watts 
Watts 
Volts 
Volts 
Watts 

7.0.----.-1 -..----.---.¼.---:c:fJ--.---..--.--..--~~-..--~~-..----.--~----. 
- I I /t ~X.. '>j-,-<:j_.lJ-+------<>----+---+----+---+--t---+----+----+---+-t---+-----t 

6_ 0 _Di ode/ ... «,,~ -:- ~,1:..,_'/-+-+---+--+---+-+--t---+-1--+--+--+-+-----i 
line ~~v-

i / """ ~ V ~-~~1/,_+-+-.__.__,_-t--+---+---t--t---t--~ 

1/ "~ Ef=11volta-c 

400 800 1200 1600 2000 2400 
Plate voltagG 

2800 3200 3600 

Aver 2ge Gri d- p l a t e Cha r ac teristics for Transmitting Tube GL- 851 

4000 

K- 6966~4 1 2-1 0-41 

-
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-

Typical Operation Maximum 
Ratings 

CLASS C R-F POWER AMPLIFIER AND OSC ILLAT OR 
Key down condition s pe r tube without modulation* 

D-c Pla te Vol t age 
D-c Grid Voltage 
D- c Pl ate Current 
D-c Grid Current, appr ox 
Plate Input 
Pla t e Dissipation 
Peak R-f Grid Inpu t Voltage, a pprox 
Driving Power, appr ox 
Plate Power Output 

* Averaged over any audio-frequency cyc l e . 
t At c r e st of a udio - f r equency cycle . 

1500 
-150 

0 . 9 
0 .15 

375 
55 

900 

2000 
- 200 

0 . 9 
0.12 

425 
50 

1250 

2500 
- 250 

0 . 9 
0 .1 

450 
45 

1700 

2500 
-500 

1 
0 . 200 

2500 
750 

Volts 
Volt s 
Ampere 
Ampere 
Watts 
Watts 
Volts 
Watts 
Watt s 

* Modu l ation, essen tially negative , may be used if the positive peak of the 
f r equency envelope does not exceed 115 pe r cent of the carrier conditions. 
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GL-851 can be operated at maximum ratings in all classes of service at frequen­
cies as high as 3 megacyc les. The tube ma y be operated at higher frequencies pro­
vided the maximum values of plate voltage and power' input are reduc ed as t _he fre­
quency is raised. (Other maximum ratings are the same as shown under TECHNICAL IN­
FORMATION.) The tabulation below shows the highest pe rcentage of maximum p l ate volt­
age and power input that can be used u p to 15 me for the various classes of service . 
Special attention should be given to adequate ventilation of the bulb at these fre­
quencies . 

FREQUENCY 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class B 

Class C 

Telephony 
(Telephony, p l ate-modula t ed 
(Telegraphy 

3 

100 

100 

7 

88 

75 

15 

76 

50 

Mc 

Per Cent 

Per Cent 

GENERAL ELECT RIC COMPANY, SC H ENECTA DY , N. Y. 

l-44 ( 7M ) 
Filing No 8850 

Supersedes 

GET-504D 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-8 5 8--Description and Rating 

The GL-858-'is a three-electrode, water-cooied high-vacuum electronic tube designed 
for use as a ranio-frequency power amplifier, oscillator, or Class B modulator. 

TECHNICAL INFORMATION 

These data are for reference only. For design information see the specifications. 

- GENERAL CHARACTERISTICS 

Electrical 

-

Filament Voltage 
Filament Current 
Amplification Factor Eb• 18 kv, 
Grid-plate Transconductance Ee = -155, 
Direct Interelectrode Capacitances: 

Grid-plate 
Input 
Output 

Frequency for Max_imurn Ratings 

Mechanical 

Gasket, Cat. No. 5182028P2 
Type of Cooling 

Water Flow, gallons per minute 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

lb 75 
Ef • _22 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

D-C Plate Voltage 
Max Signal Plate Current, per tube* 
D-C Max Signal Plate Input, per tube* 
Plate Dissipation, per tube* 
D-C Grid Voltage 
Peak A-F Grid Input Voltage 
Zero Signal Plate Current 
Max Signal Plate Current 
Max_ Signal Plat~ Input* 
Max Signal Driving Power, approx 
Effective Load Resistance, 
' plate-to-plate 
Max Signal Plate Power Output 

CLASS B R-F POWER AMPLIFIER 

ma 

Carrier conditions per tube for use with a max modulation 

D-C Plate Voltage 10000 14000 
D-C Grid Voltage -100 -200 
D-C Plate Current 0.5 0.7 
Plate Input 
Plate Dissipation 
Peak R-F Grid Input Voltage 400 575 
Driving Power, approxt 25 70 
Plate Power Output 1.5 3.3 

12000 

-140 
2600 
0.5 
3.6 

43 
115 

7200 
26.5 

factor of 

18000 
-300 
0.9 

725 
85 

5.6 

22 Volts 
52 Amperes 
42 

4800 Micromhos 

18 \l\lf 
16 }lflf 

2 pµf 
·1.6 Megacycles 

Water 
8-15 

8 Pounds 
23 Pounds 

GEH-1152 

20000 max Volts 
2.0 max Amperes 

40 max Watts 
20 max Kilowatts 

Volts 
Volts 
Ampere 
Amperes 
Watts 
Watts 

Ohms 
Kilowatts 

1.0 

20000 max Volts 
Volts 

1.0 max Ampere 
20 max Kilowatts 
15 max Kilo'watts 

Volts 
Kilowatts 
Kilowatts 

ET-T25A 
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CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE-MODULATED 
Carrier Conditions per tube for use with a max modulation factor of 1.0 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current, approx 
Plate Input 
Plate Dissipation 
Peak R-F Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

8000 
-900 
0.9 

0.10 

1875 
180 

5 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key-down conditions per tube without modulation* 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current, approx 
Plate Input 
Plate Dissipation 
Peak R-F Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

* Averaged ove.r any audio-frequency cycle. 
t At crest of audio-frequency cycle. 

10000 
-1000 

1.4 
0.13 

2200 
275 

9 

10000 
-950 
0.9 

0.09 

1950 
200 

6 

15000 
-llOO 

1.8 
0.1 

2500 
250 
18 

12000 
-1000 
0.95 
0.08 

1950 
150 

8 

18000 
-1200 

1.8 
0.1 

2600 
250 

22.4 

12000 max 
-3000 max 

1.0 max 
0.25 max 

12 max 
10 max 

20000 max 
-3000 max 

2.0 max 
0.25 max 

40 max 
20 max 

Volts 
Volts 
Ampere 
Ampere 
Kilowatts 
Kilowatts 
Volts 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Ampere 
Kilowatts 
Kilowatts 
Volts 
Watts 
Kilowatts 

* Modulatlon, essentially negative, may be used if the positive peak of the audio-fre­
quency envelope does not exceed 115 per cent of the carrier conditions. 

GL-858 can be operated at maximum ratings in all classes of service at frequencies as 
high as 1.5 megacycle. The tube may be operated at higher frequencies provided the maxi­
mum values of plate voltage and power input are reduced as the frequency is raised (other 
maximum ratings are the same as shown under CHARACTERISTICS AND RATINGS). The tabulation 
below shows the highest percentage of maximum plate voltage and power input that can be 
used up to 40 megacycles for the various classes of service. Special attention should be 
given to adequate ventilation of the bulb at these frequencies. 

FREQUENCY 1.5 20 40 .Mc 

Maximum Permissible Percentage of 
Maximum rated Plate Voltage and 
Plate Input: 

Class B Telephony 100 82 57 Per Cent 
Class C(Teleppony, plate-modulateo 100 75 50 Per Cent 

(Telegraphy 

APPLICATION NOTES 

Plate Se ries Protective Resistors (see paragraph describing plate circuit under Installa­
tion in the Instructions). 

Series Resistor, ohms 
Maximum Power Output of 

Rectifier, kilowatts 

25 

16 

50 

40 

200 

100 

250 

250 

275 

640 

300 

1600 
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- - GL-858 >---TYPICAL GRID- PLATE TRANSFER - CHARACTERISTIC ~ ~ 
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ET-T39 

ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-860 - - Description and Rating 

The 860 is a four-electrode screen-grid 
tube designed for use as a Class Band C ampli­
fier in high-frequency circuits. 

TECHNICAL INFORMATION 

These data are for reference only. For de­
sign i nformation see the spec ifications. 

GENERAL CHARACTERISTICS 

Filament Voltage, volts 
Filament Current, amperes 
Amplification Factor, approx 
Grid-plate Transconductance, mmhos 

Ib = 50 ma 

10 
3.25 

200 

Direct Interelectrode Capacitances, mu mu f 
Grid-plate* 

llOO 

0.08 
7.75 Input 

Output 7.5 
Base or Terminal 

Description Medium 4-pin Bayonet 
8 Net Weight, ounces approx 

Shipping Weight, pounds approx 3 

MAXIMUM RATINGS AND TYPICAL OPERATING 
CONDITIONS 

CLASS B RADIO-FREQUENCY POWER AMPLIFIER 
(Carrier conditions per tube for use with a maxi ­
mum mo1ulation factor of 1.0) 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Screen Voltaget 
D-c Plate Current 
Plate Input 
Screen Grid Input 
Plate Dissipation 
Plate Power Output 

Typical 
Operation 

2000 3000 
-50 -50 
300 300 

0.060 0 .043 

30 40 

Max 
Ra t-
ings 

3000 

500 
0.085 

150 
10 

100 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR, PLATE MODULATED 

volts 
volts 
volts 

amp 
watts 
watts 
watts 
watts 

(Carrier conditions per tube for use with a maxi­
mum modulation factor of 1.0) 

D-c Plate Voltage 1500 1800 2000 2000 volts 
D-c Grid Voltage -225 -225 -200 - 800 volts 
D-c Screen Voltage 300 300 220 500 volts 
D-c Plate Current 0.070 0. 067 0.085 0.085 amp 
D-c Grid Current, 

approx 0.030 0.030 0 .038 0. 040 amp 
Plate Input 170 watts 
Screen Grid Input 6, 7 watts 
Plate Dissipation 67 watts 
Driving Power, 

approx 15 15 17 watts 
Plate Power Output 45 60 105 watts 

* With external shielding 
t Use of series resistor not recommended 

140 

120 

"'100 
CJ 
L 

8. 80 
E 
-~ 

Ee= +25 
Ef= 10 de E ,+15 

Ed• 500 

- fc•O Ec= O 

·- 60 
E 
.:., 

11 I 
- ~c;= -25 Er= -25 

C 40 

~ 
u 20 

0 

2" 
MAX. 

~~=
1
~ 5u Ee- -50 

Dla~e, c
1
uri;·~1¥ 

.: creen grid current, 

· 500 1000 1500 2000 
Plate voltage 

Average. Static Characteristics 
Transmitting Tube GL-860 

H-5178595 4-2-36 

Tube Mounting Position 
Vertical: Base down 
Horizontal: No 

ANODE LEAD 

~~-12~1 

1·_,~r=/i1 ~ 2"MAX, 

r----t----t-3f!f'- -+--4,F' !f' 

f',,()T USE SCR EEN GRID TERMI NAL 

FILAMENT 
TERMINAL 

AXIS OF AN ODE ARM 

Outline Transmitting Tube GL- 860 
K-_5344872 4-5-44 



www.SteamPoweredRadio.Com

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 

(Key-down conditions per tube without modulationh 

Typical Max 
Operation Rat -

ings 

D- c Plate Voltage 1500 2000 2500 3000 3000 volts 

D-c Grid Voltage -150 -150 -150 -150 -800 volts 
D-c Screen Voltaget 300 300 300 300 500 volts 
D-c Plate Current 0.090 0 . 090 0 . 090 0 . 085 0 .150 amp 
D-c Grid Curr ent, approx 0 . 015 0.015 0.015 0.015 0.040 amp 
Plate Input 135 180 225 255 300 watts 
Plate Dissipation 75 80 90 90 100 watts 
Screen Grid Input 10 watts 
Drivin e Power, approx 7 7 7 7 watts 
Plate Power Output 60 100 135 165 watts 

The n ormal value of grid leak when the tube is used as an oscillator or r-f 

power amplifier (Class C) is in the neighborhood of 10,000 ohms, although this 

may be replaced by a fixed bias. I f self-bias is used the cathode resistor 
should be approximate ly 2000 ohms. 

The maximum ratings apply only at f r equ e ncies below 30 megacycles. For op­

eretion at higher fre quencies adequate ventilation and n ormal ambient tempera­

tures must be maintain ed, and the plate voltage must be reduced as indicated. 

Frequency Megacycles 

Percentage of Maximum 
Ra ted Plate Voltage 
and Plate Input 

Class B 
Cl ass C 

30 

100 
100 

60 

85 
75 

120 

70 
50 

The resonant frequency of the grid-plate circuit is approximately 195 mega­

cyc l es. 

tUs e of series r esistor n ot recommended 
*Modulation, essentially negative, may be used if the positive peak of the 

audio-frequency envelope does n o t exceed 115 pe r cent of the carrier condit ions. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 

l-44 (SM ) 

Filing ~o. 8850 S11p1rud,s GET-j00D 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-861--DescriptiQ.n and Rating . 

The 861 is a four-electrode screen-grid tube designed for use as a Class Band C 

amplifier in high-frequency circuits. 

Technical Information 

These data are for reference only. 
tions. 

For design information see the specifics-

GENERAL CHARACTERISTICS 

ELECTRICAL 

Number of Electrodes 
Filament Voltage 
Filament Current 
Amplification Factor 
Grid-plate Transconductance, Ib • 130 ma 
Direct Interelectrode Capacitance· 

Grid-plate, with external shielding 
Input 
Output 

MECHANICAL 

Base 
Cap 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B R-F POWER AMPLIFIF.R 

Typical 
Operation 

4 
11 Volts 
10 Amperes 

300 
2400 Micromhos 

0.10 uuf 
14.5 uuf 
10.5 uuf 

3503, 3909 
3910 

2 1/2 Pounds 
9 Pounds 

GEH-980 

Maximum 
Ratings* 

(Carrier conditions per tube f or us e wi th a maximum modulation factor of 1.0) 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 
D-c Screen Voltage* 
D-c Plate Current 
Plate Input 
Screen Grid Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 
Driving Powert, approx 
Plate Power Output 

* Use of series resistor not recommended. 
t At crest of audio-frequency cycle. 

2500 3000 
- 60 -60 
500 500 
190 175 

250 245 
20 15 

140 160 

11 Volts 
3500 3500 Volts 

-60 Volts 
500 750 Volts 
150 250 Milliamperes 

600 Watts 
35 Watts 

400 Watts 
215 Volts 

15 Watts 
175 Watts 

ET-T5 
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Typical Maximum 
Operation Ratings* 

CI.ASS C R-F POWER AMPLIFIER AND OSCILIATOR, PIATE-MODUIATED 
(Carrier conditions per tube for use with a maximum modulation factor of 1.0) 

Filament Voltage 11 Volts 
D-c Plate Voltage 2000 2500 3000 3000 Volts 

D-c Grid Voltage -250 -225 -200 -800 Volts 
D-c Screen Voltage 400 400 375 750 Volts 
D-c Plate Current 250 220 200 300 Milliamperes 

D-c Grid Current, approx 65 60 55 75 Milliamperes 

Plate Input 650 Watts 
Screen Grid Input 30 Watts 
Plate Dissipation 270 Watts 
Peak R-f Grid Input Voltage, approx 675 625 575 Volts 
Driving Power, approx Q.045 0.040 0.035 Watts 
Plate Power Output 285 340 400 Watts 

CI.ASS C R-F POWER AMPLIFIER AND OSCILIATOR 
(Key down conditions per tube without modulation) t:,_ 

Filament Voltage 11 Volts 
D-c Plate Voltage 2000 3000 3500 3500 Volts 

D-c Grid Voltage -250 -250 -250 -800 Volts 

D-c Screen Voltage 500 500 500 750 Volts 

D-c Plate Current 300 300 300 350 Milliamperes 

D-c Grid Current 40 40 40 75 Milliamperes 
Plate Input 1200 Watts 
Plate Dissipation 400 Watts 
Screen Grid Input 35 Watts 
Peak R-f Grid Input Voltage, approx 725 725 725 Volts 

Driving Power, approx 30 30 30 Watts 
Plate Power Output 400 600 700 Watts 

t:,_ 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. 

APPLICATION NOTES 

*The GL-861 can be operated at frequencies as high as 20 megacycles. The tube 

may be operated at higher frequencies provided the maximum values of plate voltage 

and power input are reduced as the frequency is raised. (Other maximum ratings are 

the same as shown above.) The tabulation below shows the highest percentage of maxi­

mum plate voltage and power input that can be used up to 60 megacycles for the vari­
ous classes of service. Special attention should be given to adequate ventilation of 

the bulb at these frequencies. 

Frequency 

Max Permissible Percentage of Max 
Rated Plate Voltage and Plate Input 

Class B, R-f 
Class C, Plate-modulated 

Telegraphy 

20 30 

100 90 
100 82 
100 82 

60 

75 
53 
53 

Megacycles 

The resonant frequency of the grid-plate circuit is a.pproximately 100 megacycles. 

The normal value of grid leak, when the tube is used as an oscillator or r-f 

power amplifier (Class C), is in the neighborhood of 5000 ohms, although this may be 

replaced by a suitable fixed bias. If self-bias is used the cathode resistor should 

be approximately 500 ohms. 

-

• 

-
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ET-T50 

ELECTRONICS DEPARTMENT 

GENERAL. ELECTRI~ 
Transmitting Tube GL-862-A--Description and Rating 

The 862-A is a three-electrode power tube designed for use as a radio-frequency 
amplifier, oscillator, or Class B modulator. The plate is water-cooled and is capable 
of dissipating 50 to 100 kilowatts, depending upon the class of service in which the 
tube is used. 

TECHNICAL INFORMATION 

These data are for reference only. For design information see the specifi­
cations. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Filament Voltage 
Filament Current 
Amplification Factor 
Grid-plate Transconductance 
Direct Interelectrode Capacitances, mu mu f . 

Grid-plate 
Input 
Output 

Frequency for Maximum Ratings 

MECHANICAL 

Base 
Gasket 
Type of Cooling 

Water Flow, Max Outlet Temperature 70 C 
Air Flow, cubic feet per minute 

To Bulb 
To Stem 

Net Weight, approx 
Shipping Weight, approx 
Installation and Operation Instructions 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) 

D-c Plate Voltage 
Maximum Signal Plate Current, per tubet 
D-c Maximum Signal Plate Input, per tubet 
Plate Dissipationt, per tube 
D-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Maximum Signal Plate Current 
Maximum Signal Plate Inputt 
Maximum Signal Driving Power, approx 
Effective Load, plate-to-plate 
Maximum Signal Plate Power Outp~t 

33 Volts 
207 Amperes 

45 
17200 Micromhos 

69 . 5 
53 

4.5 
1.6 Megacycles 

6628 
Cat. No. 5182028p1 

Water and Forced Air 

Typical 
Operation 

12000 

0 
2000 

3 
13 

156 
450 

1800 
90 

15-25 Gallons/min 

15 
3 

30 Pounds 
175 Pounds 

GEH-1152 

Maximum 
Ratings 

15000 
7.5 
100 

50 

Volts 
Amperes 
Kilowatts 
Kilowatts 
Volts 
Volts 
Amperes 
Amperes 
Kilowatts 
Watts 
Ohms 
Kilowatts 

wigfi
Stolen 2 Line Transparent
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CLASS B R-F POWER AMPLIFIER 

Typica l 
Oper ati on 

Ma ximum 
Rat i ngs 

(Carrier conditions per tube f or us e with a max modul ation ~actor of 1 . 0 ) 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Volt~ge 
D- c Plate Current 
Plate Inpu t 
Pla t e Di s sipati on 
Pea k R-f Grid Input Vo l t a ge 
Dri vi ng Power;, a ppr ox 
Pla te Power Ou tpu t 

12000 15000 18000 
-100 -150 - 200 

2 . 8 3 . 5 4 . 2 

500 625 750 
0 . 5 0 . 75 1.1 

11 17 . 5 25 

CLASS C R-F ?OWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 

20000 

5 
100 

75 

(Carri er c onditions per t ube f or use with a max modulat i on facto r o~ 1. 0 ) 

D-c Pla te Vol t a ge 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current , a pprox 
Plate Inpu t 
Pla t e Dissipation 
Pea k R-f Grid Inpu t V_ol t a ge , a ppr ox 
Driving Power, approx 
Plate Power Output 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key-down conditi ons per tube wi t h out modulati on§ 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approx 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, 
Driving Power, approx 
Plate Power Output 

APPLICATION NOTES 

approx 

8000 10000 12000 
- 700 - 750 -800 

4 4 . 5 5 
1 1 1 

1700 1850 2000 
1. 7 1.85 2 

24 34 45 

12000 
-800 
6 . 25 
o.8 

2050 
1.6 

50 

15000 
- 900 

7 . 5 
0 .85 

2300 
2 

75 

18000 
-1000 
8 .33 

0 . 9 

2550 
2.4 
100 

12000 
- 3000 

5 
1.25 

60 
50 

20000 
- 3000 

10 
1 

200 
100 

Volt s 
Vol ts 
Ampe r e s 
Kilowat t s 
Ki l owat t s 
Vol ts 
Ki-lowatts 
Ki lowatts 

Vo l t s 
Vol ts 
Amperes 
Ampe r es 
Ki l owat t s 
Kilowatts 
Volt s 
Kil owa tt s 
Kil owa t ts 

Volts 
Vol ts 
Amper es 
Amper e 
Kil owatt s 
Ki l owatts 
Volt s 
Kil owa tt s 
Kilowat ts 

Plate Series Protective Resistors (see para graph describing plate circuit under 
Installation in the Ins t ructi ons) 

Seri e s Resis tor, ohms 

Maximum Power Outpu t of 
Rectifi er, kilowatts 

10 

100 

t Averaged over any audio - frequency cycle 
* At crest of audio- frequenc y cycle 

20 40 50 

250 640 1600 

§ Modulation, essentially negative , may be used if the positive peak. of t he audio­
frequency envelope does not exceed 115 per cent of the carrier conditions. 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-866-A/866--Description and Rating 

GL-866-A/866 is a half-wave, mercury-vapor rectifier, designed to withstand 
high peak inverse voltages and to conduct at relatively low applied voltages~ 
The construction minimizes the danger of bulb cracks caused by corona discharge. 
An edgewise-wound ribbon filament provides a large emission reserve and improved 
life. 

Two 866-A/866•s operating in a full-wave rectifier are capable of deliver­
ing to the input of a choke-input filter a rectified voltage of 3180 volts at 
0.5 ampere with good regulation. 

TECHNICAL INFORMATION 

These data are for reference only . For design information see the specifi­
cations. 

GENERAL CHARACTERISTICS 

Number of Electrodes 

Electrical 

Cathode - Filamentary 

Filament Voltage 
Filament Current, approximate 
Heating Time, typical 

Peak Voltage Drop, typical 

Mechanical 

Type of Cooling - Convection 
Net Weight, approximate 
Shipping Weight, approximate 
Installation and Operation - GEH-1196 

MAXIMUM RATINGS 

Maximum Peak I nverse Anode Vo ltage 

150 Cyc l es pe r Se cond or Less 
Con den sed-Mercury Temper ature 

1000 Cyc l es pe r Se cond or Les s 
Con densed - Me r cury Temperature 

Maximum Anode Current 

Instantaneous 
Average 

Recommended Temperature, Condensed-Mercury 

2000 
25 to 70 

2.0 
0.5 

C 

2 

2 .5 Volts 
5 Amperes 

30 Seconds 

15 Volts 

3 Ounces 
3 Pounds 

1-0,000 Volts 
25 to 60 C 

5,000 Volts 
25 to 70 C 

1.0 Amperes 
0.25 Amperes 

40 :!:. 5 C 

ET-T103 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-869-B--Description and Rating 

The GL-869-B is a half-wave, mercury-vapor rectifier tube for use in broadcast 
transmitters and other applications where high d-c voltages are required. Economy of op­
eration and high over-all efficiency result from several unique design features incorpo­
rated in this tube, The design of cathode used allows the further advantage of operation 
with both in-phase and quadrature filament excitation. In quadrature operation the fila­
ment and anode vol.tages are approximately ninety degrees out of phase with each other. 
Such an arrangement, allowing uniform utilization of the cathode, results in greater uni­
formity of characteristic than is possible with other methods, and in long tube life. 

TECHNICAL INFORMATION 

These data are for reference use only. 
cations. 

For design information see the specifi-

GENERAL DESIGN 

Number of Electrodes 

Electrical 

Cathode - Filamentary 
Voltage 
Current, approx 
Heating Time, typical 

Peak Voltage Drop, Typical 

Mechanical 
Type of Cooling - See Under Maximum Ratings 
Net Weight, . approx 
Shipping Weight, approx 
Installation and Operation - GEH-977 

MAXIMUM RATINGS 

2 

5.0 Volts 
18 . O Amperes 

1 Minute 

15 Volts 

1 1/2 Pounds 
6 Pounds 

In-phase Filament Excitation 
Maximum Peak Inverse Anode 

Voltage, 150 cycles or less 

Condensed Mercury Temperature C, Type of Cooling 
+30 to +40 Forced Ventilation 20,000 Volts 

Maximum Anode Current 
Instaritaneous, 25 to 150 cycles 
Average 

Quadrature Filament Excitation 
Maximum Peak Inverse Anode 

Voltage, 150 cycles or less 

Maximum Anode Current 
Instantaneous, 25 to 150 cycles 
Average 

+30 to +60 

+30 to +40 

Maximum Surge Anode Current for design only 
Duration of Surge Current 
Maximum Time of Averaging Current 
Recommended Tempeature, Condensed Mercury C 

Natural Ventilation 10,000 Volts 

10 Amperes 
2 .5 Amperes 

Fqrced Ventilation 15,000 Volts 

15.0 Amperes 
5,0 Amperes 

100 Amperes 
O.l Seconds 

30 Seconds 
35"!5 

ET-T130 

wigfi
Stolen 2 Line Transparent
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BASE 3905 

1" DIA. 
5is MAX. 

•DIA. 
2f APPROX. 

CONTROLLING MER CU RY 
TEMPERATURE LEVEL _L_ 

ANODE 
TERMINAL 

.!'.' __Jj>----1-----C 
4 

BASE 3502 

FILAMENT AND FILAMENT 
SHIELD TERMINAL 

FILAMENT 
TERMINAL 

Outline GL-869 B 
K-4909011 9-23-44 

Tube Mounting Position 

Vertical: Base down 

GENER AL E L ECT RI C CO MP ANY , SCH ENE CT A D Y, N. Y. 
l2-44 (8M) 
Filing No. 8850 

Supersedes GE T -9641J 

• 

• 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube GL-870-A--Description and Rating 

The GL-870-A is a half-wave, mercury-vapor rectifier tube containing a heater­
cathode of the equipotential type. The cathode consists of a coated cylinder he~ted 
by means of an enclosed tungsten filament (beater). The cathode is connected to one 
side of the heater within the tube. 

TECHNICAL INFORMATION 

These data are for reference only. 
tions. 

For design information see the specifics-

GENERAL DESIGN 

Number of Electrodes 
Cathode, Type 

Voltage, volts 
Current, amperes approx 
Transformer Watts, for design purposes 
Heating Time, typical, min 

Tube Voltage Drop, volts 

Maximum 
Minimum 

Net Weight, pounds approx 
Shipping Weight, pounds approx 
Installation and Operation 

MAXIMUM RATINGS 

Maximum Peak Inverse Anode Voltage, volts 

150 cycles or less 
Condensed-Mercury temperature 35 - 40 C 
Condensed-Mercury temperature 35 - 50 C 
Type of Cooling 

Maximum Anode Current, amperes 

Instantaneous, 25 cycles and above 
Average 
Surge, for design only 

Maximum Time of Averaging Current, seconds 
Maximum Time of Surge Anode Current, seconds 
Recommended Temperature, Condensed Mercury, C 

2 
Coated Unipotential Cathode 

5.0 
65.0 

400 
30 

20 
5 

25 
40 

GEH-977 

16000 
7500 

Forced Air 

450 
75 

4500 

60 
0 .2 

35 - 40 

ET-T17 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 

Transmitting Tube GL-872-A /872- Description and Rating 

The 872- A/872 i s a half - wa ve, mercury-vapor rectifier t ube designed t o withs t and 
' high peak invers e voltages, and to conduct at relative l y low applied voltag_,e s . 

TECHNICAL INFORMATION 

These data are for reference only, 
tions . 

For design information s ee the specifica -

GENERAL DESIGN 

Electrical 

Number of Electrodes 
Cathode Type 

Voltage 
Current, approx 
Transformer Watts, for design purposes 
Heating Time, Typical 

Approximate Tube Voltage Drop 

Mechanical 

Type of Cooling 
Recommended Temperature , Condensed Mercury 
Mounting Position 
Base 
Cap 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

MAXIMUM RATHfGS 

Maximum Peak Inverse Anode Voltage 

150 cycles or less 

Corresponding r.ondens e d-Mer cury Temperature Limits 

Maximum Peak Inverse Anode Voltage 

150 cycles or less 
Corresponding Con dens ed-Me r cury Tempera ture Limits 

Maximum Anode Current 

Instantaneous 
25 cycles and above 

Average 
Surge, for de s ign only 

Maximum Time of Averaging Current 
Maximum Time of Surge Anode Current 

2 
Filamentary 

5,0 Volts 
7,5 Ampe r es 

50 
30 Seconds 

10 Volts 

Convection 
40 :f: 5 C 

Vertical, Base Down 
Jumbo 4-pin, 1839 

Medium Metal, RMA MS-126 
1/2 Pound 
3 Pounds 

GEH-977 

5,000 
20 - 70 

Volts 
C 

10,000 
20 - 60 

Volts 
C 

5.0 Amperes 
1.25 Ampe r e s 

50 Amperes 

15 Seconds 
0 . 2 Second 

ET-T12 
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ELECTRONICS. DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-880--Description and Rating 

TECHNICAL INFORMATION 

The 880 is a three-electrode power tube designed for use as a radio-frequency 
amplifier, oscillator, or Class B modulator. The plate is water-cooled and is capabl e 
of dissipating 12 to 20 kw, depending upon the class of service. The design of the 
terminal mount connections and the introverted anode minimize l ead inductance and 
make the tube particularly suitable for high-frequency applications. 

These data are for reference only. For design information see the specifi­
cations. 

GENERAL CHARACTERISTICS: 

ELECTRICAL 
Filament Voltage 
Filament Current 
Amplification Factor 
Grid-plate Transconductance, Ib = 2 .0 
Direct Interelectrode Capacitances, mu 

Grid-plate 
Grid-filament 
Plate-filament 

MECHANICAL 
Gasket 
Type of Cooling 

Water Flow 

Air Flow 
To Bulb, from a 3-inch Diam Noz zl e 

Net Weight 
Shipping Weight, approx 
Installation and Operation - ET-Hl 

mu f 

12. 6 Volts 
320 Amperes 

20 
21000 Micr omhos 

24 
35 

2 

Cat . No . P5182028Pl 
Wate r and Forced Air 

12-2 0 Gallons per 
minute 

20 Cubic feet 
per minute 

7 Pounds 
21 Pounds 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER ('I"WO TUBES): 

Typical Maximum* 
Operation Ratings 

D-c Plate Voltage 7500 10000 10500 Volts 
Max Signal Plate Current (per tube)t 5 Amperes 
D-c Max Signal Plate Input (per tube )t i+o Kilowatts 
Plate Dissipation (per tube )t 15 Kilowatts 
D-c Grid Voltage -300 - 430 Volts 
Peak A-f Grid Input Voltage 1450 1690 Volts 
Zer o Signal Plate Current 1.0 1. 0 Amperes 
Max Signal Plate Current 7 . 0 7 . 0 Amperes 
Max Signal Plat e Inputt 52 70 Kilowatts 
Max Signal Driving Power, approx 250 225 Watts 
Effective Load (plate-to- plate) 2200 3200 Ohms 
Max Signal Plate Power Output 30 45 Kilowat ts 

ET-T128 

wigfi
Stolen 2 Line Transparent
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CLA~,S B R- F POWER AMPLIFIER : 

Typical 
Operation 

Maximum* 
Ratings 

Carrier conditions per tube f or use with a max modulation facto r of 1. 0 

D- c Plate Voltage 
D- c Grid Voltage 
D- c Plate Current 
Plate Input 
P l ate Dissipation 
Peak R-f Grid Input Voltage 
Driving Power*, approx 
Plat e Power Output 

7500 
- 310 

3 . 5 

1+50 
500 

8 

10000 
- 430 

3 

550 
500 

10 

CLASS C R-F POWER AMPLIFIER AND OSC ILLATOR - PLATE- MODULATED: 

10500 

4 
32 
20 

Carrie r condit ions per tube f o r us e with a ma;[ modulation factor of L O 

D- c P l ate Voltage 
D- c Grid Voltage 
D- c Plate Current 
D- c Gri d Curr en t , approx 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage , approx 
Driving Power , appr ox 
P l ate Power Output 

CLASS C R- F POWER AMPLIFIER AND OSCILLATOR : 
Key - down cond i tions per tube without modulation§ 

D- c Plate Voltage 
D- c Grid Vo ltage 
D- c Plate Curre nt 
D-c Grid Curr ent , approx 
Plate Input 
Plate Dissipati on 
Peak R- f Grid Input Voltae;e , e.pprox 
Driving Power, approx 
P l ate Power Output 

t Averaged over any a-.ictio - fr e quency cycle . 

* At crest of audio - frequency cyc l e . 

7500 
- 600 

5 
o. 45 

1250 
560 

27 

7500 
- 1000 

3 . 0 
0 . 3 

1550 
460 

16 

10000 
- 800 

4 . 5 
0 . 4 

1400 
550 

34 

1 0000 
- 1200 

3 . 6 
0 . 5 

1770 
880 

28 

10000 
- 800 

6 
0 . 5 

1500 
750 

45 

10500 
-1200 

3. 6 
o. 8 

36 
12 

10500 
-1200 

6 
0 . 8 

60 
20 

Volts 
Volts 
Amperes 
Ki lowatts 
Kilowatts 
Volts 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Amperes 
Watts 
Ki l owatts 
Volts 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Amperes 
Ki lowatts 
Kilowatts 
Vo lt s 
Watts 
Kilowatts 

§ Modulation , essentially negative , may be used if the positive peak of the audio ­

fr equency enve lope does not exceed 115 per cent of the carrier cond itions . 

APPLICATION NOTES 

* The GL-8[0 can be operated at maximum r a tings in al l classes of service at frequell ­

cies as high as 25 megacycles . The tube may be operated at higher fr e quencies pro­

vided the maximum value s of plate voltage and power input are r educed as the fr e ­

quency is raised . (Other max imum ratings are the same as shown above .) The 

tabulation below shows the highest percentage of maAimum p lat e voltage and power 

input that can be used u p to 100 meeacycles for the various classes ·o f service . 

Spec i al attention shou l d be g iven to adequate ventilation of th2 bulb at these 

frequenci es . 

Fre quency - !'Jc 

Class B R- f 

Pe r Cent Max Plate Voltage 
Pe r Cent Max. Plate Input 

25 

100 
l OC 

50 

80 
94 

75 

68 
25 

100 

60 
75 
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Class C Plate - modulated 

Per Cent Max Plate Voltage and Plate Input 

Class C 

Per Cent Max Plate Voltage and Plate Input 

100 

100 

72 56 45 

75 62 50 

Plate Series Protec tive Resistors (See paragraph describing plate circuit under 
Installation in the Instructions) 

Series Resistor , ohms 
Maximum Power Output of Rectifier , kilcwatts 

10 
40 

15 
100 

20 
250 

FILAMENT 
TERMINAL: 

GRID TERMll'tAL 

GRID 
TE RMI NXA•L- -----\,...___,j_~~ 

3"t J:' -e 

1-.6----------~-_ 5,. MAX . DIA . 

__ _,_ __________ _.._ _ _.__
7 

.. MAX. 
DIA. 

I 11 I 11 

11 fl.-3.170"! .035''....-..,,!J I 
11 II DIA. 11 :, 
11 11 

- 11 11 
!LL._4 6 "± 4 "~1 !' - 1' .0 2 .0 5D1A.11 l'. 

- ---<"---5.750"±.032"- _..._~ .. 
DIA. 

, ANODE 
/4 

Outline Trans mittini_'. Tube 
GL- ocO 

K- 5965320 9 -2 3- 44 
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GL-88088009 
-CHARACTERISTICS 

800t----+-f'tt't-::l~~-'"--+--;"'~--=,.--+---,.----.---..--......--+----I E f • 12. 6 V A-C 

PLATE CURRENT 

~ 200t-#;;~:........::,t;,c'1:::--f"'-ia;;;;;;;::~=~1:"9c=f"~ls;;;:::f:=:=,~;.::!:~1'-~~~=-t----:~-IN AMPERES 

g 
z 
~ O~d..c:,,,--+--:2-t-d=-~:-=T"'"-..q:=--+-F=-t....:::+-P~~-+---=~~b--+~ 
C) 

~ g 
-200t--t--t--+-+---+-+-;::,,,,..~::--.:iP-~::,,,,..k:-=F'--.1:::----=F:,,.,...""==--f- +=~i---.:::::-+--+...=::::.+--~-l 

0 
~ 
C) 

-soo,.....___.___....___.__-=2-........ ___. _ _,___4~__.__....._ ......... _""""s_...,_____.._...1....--.1e_-1-_1...-_.___1-'-o--'--.....J 

PLATE VOLTAGE IN KILOVOLTS 

Char ac t e r i st ic Curve 
K- 8074621 9- 26- 44 

GENE R AL ELECT RI C COM P ANY, SC H E NEC TA D Y , N . Y. 

4t 

12-44 , ( BM) 
Filing No. 8850 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-889--Description and Rating 

The GL-889 is a power tube designed for use as a radio-frequency, amplifier, 
oscillator, o r Class B modulator. The plate is wate r- cooled and is capabl e of dis­
sipating 3 to 5 kilowatts, depending upon the class of servi c e . The desi gn of the 
mount and terminal connections minimizes lead inductance and makes t he tube particu­
larly suitable for high-frequency radi o broadcast and industrial hea t ing applications. 

TECHNICAL INFORMATION 

These data are for refe rence only. 
cations. 

F or design information see t he specifi-

GENERAL Co/lRACTERISTICS 

Number of Elec t rodes 

ELECTRICAL 

Cathode-Filamentary 
Filament Voltage 
Filament Current 

Amplification Factor, Eb= 5 kv, lb 
Ee= 7 5 v, Er 

Grid-pl ate Transconductance 

1.0 amp 
11 v a-c 

Direct Interelectrode Ca pacitances, 
Grid-plate 
Grid-filament 
Plate-filament 

Frequency for Maximum Ratings 

MECHANICAL 

Type of Cooling - Water and F orced Ai r 
Water Flow 

Air Flow 
To Bulb , from a 3-inch diam nozzle 

Gasket 
Net Weight, approx 
Shipping Weight, approx 
Instructions 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B AUDIO-FREQUENCY POWER AMPLIFIER ( TWO TUBES ): 

D-c Plate Vo l tage 
Maximum Signal Plate Current, per tubet 
D-c Maximum Signal Plate Input, per tubet 
Plate Dissipation, per tubet 
D-c Grid Voltage 

Typi ca l 
Ope r a t ion 

5000 6000 7500 

-18 0 -230 -300 

3 

11 Vol t s 
125 Ampere s 

21 
9 000 Micromhos 

17.5 
23 . 3 

2 . 7 

50 Megacycl e s 

3 - 6 Gallons per 
Minute 

15 Cubi c Fee t 
per Minute 

Cat. No . 518 2028p8 
2 Pounds 
9 Pounds 

ET-Hl 

Maximum* 
Ra tings 

8 500 
2 . () 

12 
5 .0 

Volts 
Amperes 
Kil owatts 
Kilowatts 
Volts 

ET-T18A 
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CLASS B AUDIO-FREQUENCY POWER AMPLIFIER (TWO TUBES): {CONT'D) 

Typical 
Operation 

Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Maximum Signal Plate Current 
Maximum Signal Plate Inputt 
Maximum Signal Driving Power, approx 
Effective Load, plate-to-plate 
Maximum Signal Plate Power Output 

CLASS B RADIO-FREQUENCY POWER AMPLIFIER 

1460 
o.4 
3.2 

16 
170 

2520 
8.8 

1680 
0.4 
3.6 

21.6 
180 

3680 
12 

1700 
o.4 
3.2 

24 
150 

5000 
15 

Maximum* 
Ratings 

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

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 
Driving Power, approx* 
Plate Power Output 

6000 
-250 
0.9 

920 
95 

1.5 

7500 
-300 
0.9 

1000 
80 

2 

8500 

1.0 
7.5 
5.0 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLA.TOR - PLATE-MODULATED 
Carrier conditions per tube for use with a max modulation factor of 1.0. 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approx 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

5000 
-800 
0.9 

0.12 

1300 
155 

2.75 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Key-down conditions per tube without modulation-rr. 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approx 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

t Averaged over any· audio-frequency cycle. 
* At crest of audio-frequency cycle. 

5000 
-500 
1.5 

0.19 

1200 
220 

5 

6000 
-600 
1.8 

0.21 

1460 
290 

7 

6000 
-900 
1.0 
0.1 

1420 
140 
4.o 

7500 
-800 
2.0 

0.24 

1830 
400 

10 

6000 
-1000 

1.0 
0.25 
6.o 
3.0 

8500 
-1000 

2.0 
0.25 

16 
5 

Vol ts 
Amperes 
Amperes 
Kilowatts 
Watts 
Ohms 
Kilowatts 

Volts 
Volts 
Amperes 
Kilowatts 
Kilowatts 
Volts 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Amperes 
Kilowatts 
Kilowatts 
Volts 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Amperes 
Kilowatts 
Kilowatts 
Volts 
Watts 
Kilowatts 

-rr 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. 

APPLICATION NOTES 

* GL-889 can be operated at maximum ratings in all classes of service at frequencies 
as high as 50 megacycles. The tube may be operated at higher frequencies provided 
the maximum values of plate voltage and power input are reduced as the frequency is 
raised. {Other maximum ratings are the same as shown under TECHNICAL INFORMATION.) 
The tabulation below shows the highest percentage of maximum plate voltage and 
power input that can be used up to 150 megacycles for the various classes of serv­
ice. Special attention should be given to adequate ventilation of the bulb at 
these frequencies. 
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Frequency - Mc 50 75 100 150 
Class B R-f 

Per Cent Max Plate Voltage and Plate Input 100 90 83 72 
Class C Plate-modulated 

Per Cent Max Plate Voltage and Plate Input 100 85 75 60 
Class C 

Per Cent Max Plate Voltage 100 87 78 65 
Per Cent Max Plate Input 100 85 70 50 

Plate Series Protective Resistors (See paragraph describing plate circuit under In-
stallation in the Instructions) 

Series Resistor, ohms 

Maximum Power Output of Rectifier, kilowatts 

----;:::,...-c---Fi lament 
terminal 
(short post) 
Base No.3950 

,,,..__,.-Fi lament 
terminal 

( short post) 
ease No.3950 

Grid terminal Base No.1869 
Straight side 

ll 

25 

16 

50 

40 

100 

100 

I 
I 

Dimensions in Inches 
max 

-Ediam- A A 6 3/16 
B 3 1/4 
C 2 7/8 
D 4.44 
E 3 5/8 
F 
G 
H 
J .442 
K 2.702 
L 2.052 
M 

Ldiam 
N .322 
p 2 5/32 

Outline Transmitting Tube GL-889 
K-5344713 5-15-39 

min 

5 13/16 

4.31 

3/4 
.650 
.465 
. 432 

2.672 
1.992 
1 5/8 

.302 
2 3/32 

150 

250 

wigfi
Stolen 2 Line Transparent
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ELECTR_ONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube CL-889-R--Description and Rating 

The 889-R is a three-electrode power tube designed for use as a radio-frequency 
amplifier, oscillator, or Class B modulator. The plate is fitted with a special 
radiator and cooling is obtained by forced air. The design of the mount and terminal 
connections minimizes lead inductance and makes the tube particularly suitable for 
high-frequency applications. 

TECHNICAL INFORMATION 

These data are for reference only. For design information see the specifications. 

GENERAL CHARACTERISTICS 

Number of Electrodes 

Electrical 

Cathode - filamentary 
Filament Voltage 
Filament Current 

Average Characteristics, Eb 

Grid Voltage 
Amplification Factor 

5 kv 1 . 0 amp 
11 volts a-c 

3 

11 Volts 
125 Amperes 

75 Volts 
21 

Grid-plate Transconductance, Ib = 1.0 amp 9000 Micromhos 

Direct Interelectrode Capacitances 
Grid-plate 
Grid-filament 
Plate-filament 

Frequency for Maximum Ratings 

Mechanical 

Type of Cooling - Forced-air 
Maximum Incoming Air Temperature 50 C 
Flow 

To Radiator 
To Bulb, from a 3-inch diameter nozzle 

Net Weight, approximate 
Shipping Weight, approximate 
InstallBtion and Operation - ET-Hl3 

18 .5~uf 
23.3,uu f 
3.0,uuf 

25 Megacycles 

500 Cubic feet per minute 
15 Cubic feet per minute 
35 Pounds 
52 Pounds 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER (TWO TUBES): 

D-c Plate Voltage 
Maximum Signal Plate Current, per tubet 
D-c Maximum Signal Plate Input, per tubet 
Plate Dissipation, per tubet 

Typical 
Operation 

5000 6000 7500 

Maximum* 
Ra tings 

3 500 
2 . 0 

12 
5 . 0 

Volts 
Amperes 
Kilowatts 
Kilowatts 

ET-T120 
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CLASS B A-F POWER AMPLIFIER (TWO TUBES): (Cont'd) 

Radiator Temperature* 
D-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Maximum Signal Plate Current 
Maximum Signal Plate Inputt 
Maximum Signal Driving Power, approx 
Effective Load, plate-to-plate 
Maximum Signal Plate Power Output 

CLASS B R-F POWER AMPLIFIER 

Typical 
Operation 

-180 
1460 
o.4 
3.2 

16 
170 

2520 
8 .8 

-230 
1680 
o.4 
3.6 

21.6 
180 

3680 
12 

-300 
1700 
o.4 
3.2 

24 
150 

5000 
15 

Maximum* 
Ratings 

180 

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

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
Plate Input 
Plate Dissipation 
Radiator Temperature* 
Peak R-f Grid Input Voltage 
D-c Grid Current 
Driving Power, approx§ 
Plate Power output, approximate 

6000 
-250 
0.9 

920 

95 
1.5 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE-MODULATED 

7500 
-300 
0.9 

1000 

80 
2 

8500 

1.0 
7 .5 
5.0 
180 

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

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D- c Grid Current, approx 
Plate Input 
Plate Dissipation 
Radiator Temperature* (modulation factor m 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

1.0) 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key-down conditions per tube without modulationrr 

D-c Plate Voltage 
D-c Gri d Voltage 
D-c Plate Current 
D-c Grid Current, approx 
Plate Input 
Plate Dissipation 
Radiator Temperature* 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output, approximate 

t Averaged over any audio-frequency cyc l e . 

5000 
-500 
1.5 

0.19 

1200 
220 

5 

5000 
-800 
0.9 

0.12 

1300 
155 

2.75 

6000 
-600 
1.8 

0.21 

1460 
290 

7 

6000 
-900 
1.0 
0.1 

1420 
140 
4.o 

7500 
-800 
2.0 

0.24 

1830 
400 

10 

6000 
-1000 

1.0 
0.25 
6.o 
3.0 
180 

8500 
-1000 

2.0 
0.25 

16 
5 

180 

C 
Volts 
Volts 
Amperes 
Amperes 
Kilowatts 
Watts 
Ohms 
Kilowatts 

Volts 
Volts 
Amperes 
Kilowatts 
Kilowatts 
C 
Volts 

Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Amperes 
Kilowatts 
Kilowatts 
C 
Volts 
Watts 
Kil owatts 

Vol ts 
Volts 
Amperes 
Amperes 
Kilowatts 
Kilowatts 
C 
Volts 
Watts 
Kilowatts 

* This temperature corresponds to the maximum ratings when the air flow is 500 cubic 

feet per minute and the temperature of the incoming air does not exceed 45 C. The 

glass temperature must not be a llowed to exceed 150 C. 

§ At crest of audio-frequency cycle. 
rr Modulation , essentially negative, may be used if the positive peak of the audio­

frequency envel ope does not exceed 115 per cent of the carrier conditions . 
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APPLICATION NOTES 

* GL-88 9-R can be operated a t maximum ratings in all classes of service at frequencies 
as high as 25 megacycles. The tube may be operated at higher frequencies provided 
the maximwn values of plate voltage and power input are reduced as the frequency is 
raised. (Other maximwn rating s are the same as shown under TECHNICAL INFORMATION.) 
The tabulation below shows -che highest percentage of maximum plate voltage and 
power input that can be used up to 100 megacycles for the various classes of 
service. Special attention should be given to adequate ventilation of the bulb at 
these frequencies. 

Frequency - Mc 25 50 75 100 

Class B R-f 
Per Cent Max Plate V-:i l tage and Pla te Input 100 8 7 ,3o 74 

Class C Plate-modulated 
Per Cent Max Plate Voltage and Plate Input 100 3o 63 60 

Class C 
Per Cent Max Plate Voltage 100 85 76 70 
Per Cent Max Plate Input 100 75 60 50 

Plate Series Protective Resistors ( See paragraph describing plate circuit under 
s talla tion in 

Series Resistor, ohms 
Maximum Power Output of Rectifier, kilowatts 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
T~ansmitting Tube GL-891--Description and Rating 

The 891 is a three-electrode transmitting tube of the double-filament type for 
use as a radio-frequency power amplifier, oscillator, Class A modulator and Class B 
modulator. The construction of the filament permits operation from two-phase or . 
single-phase alternating current as well as from direct current, for all classes of 
service. The plate is water-cooled and is capable of dissipating 4 to 7.5 kilowatts, 
depending on the service in which the tube is used. 

TECHNICAL INFORMATION 

These data are for reference only. For design information see the specifi­
ca t ions. 

GENERAL CHARACTERISTICS 

Electrical 

Filament 
Excitation 
Voltage per Unit 
Current per Unit 

Amplification Factor 
Direct Interelectrode Capacitances, approx: 

Grid-plate 
Grid-filament 
Plate-filament 

Mechanical 

Tungsten, Two-unit Type 
1¢ a-c, 2¢ a-c, or d-c 

11 Vol ts 
60 Amperes 
8 

Cooling: Water flow of 3 to 8 gallons per minute must start before application of 
any voltages and continue for at leas t 5 min~tes after removal of volt­
ages. Water temperature must not excee~ 70 C under any conditions of 
operation. 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS A A-F POWER AMPLIFIER AND MODULATOR 

D-c Plate Voltage 
Plate Input 
Plate Dissipation 
D-c Voltage 
D-c Grid Voltage* 
Peak A-f Grid Voltage 
D-c Plate Current 
Load Resistance 
U.F".o. (5% second harmonic) 

CLASS B A-F POWER AMPLIFIER AND MODULATOR 

D-c Plate Voltage 
Max Signal D-c Plate Current t 
Max Signal Plate Inputt 
Plate Dissipationt 
D-c Pla te Voltage 
D-c Grid Voltage* 
Peak A-f Grid-to-grid Vol tage 
Zero Signal D-c Plate Current 
Max ~ignal D-c Plate Current 
Load Resistance (per tube) 

6000 
-600 
2200 

0 .5 
2.3 

1250 

Typical 
Operation 

8000 
-630 
700 
0 .9 

5200 
2 

10000 
-1100 
3400 

0 . 5 
3,2 

1600 

12500 
-1450 
3960 

o .4 
2 . 8 

2500 

Maximum 
Ratings 

12 000 
7,5 
7.5 

15000 
2.0 

20 
5 

Volts 
Kilowatts 
Kilowatts 
Volts 
Vol t s 
Volts 
Ampere 
Ohms 
Kilowatts 

Vol ts 
Amperes 
Kilowatts 
Kilowatts 
Volts 
Volts 
Volts 
Amperes 
Amperes 
Ohms 

ET-T9 

wigfi
Stolen 2 Line Transparent
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CLASS B A-F POWER AMPLIFIER AND MODULATOR (CONT'D) 

Effective Load Resistance(plate-to-plate) 
Max Signal Driving Power, approx 
Max Signal Power Output, approx 

5000 
260 

8 

Typical 
02eration 

6400 
324 

20 

Unless otherwise specified, values are for two tubes. 

CLASS B R-F POWER AMPLIFIER - TELEPHONY 

10000 
350 

22 

Maximum 
Ratings 

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

D-c Plate Voltage 15000 
D-c Plate Current 1.0 
Plate Input 10 
Plate Dissipat i on 6 
D-c Plate Voltage 6000 10000 14000 
D-c Grid Voltage** -600 -1130 -1600 
Peak R-f Grid Voltage 600 830 1000 
D-c Plate Current 0.7 o.8 0.56 
Driving Power, approx# 82 0 0 
Power Output , approx 1 2 2.275 

CLASS C PLATE-MODULATED R-F POWER AMPLIFIER - TELEPHONY 
Carrier conditions per tube for use wi th a max modulation factor of 1. 0 

D-c Pla t e Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current 
Plate Input 
Plate Dissipation 
D- c Plate Voltage 6000 
D- c Grid Voltage -2000 
Peak R-f Grid Voltage 2650 
D-c Plate Current 0.75 
D-c Grid Current, approx 0.1 
Driving Power, approx 260 
Power Output , approx 3.5 

CLASS C R-F POWER AMPLIFIER - 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 
D- c Plate Voltage 
D-c Grid Voltage 
Peak R-f Grid Voltage 
D-c Plate Current 
D-c Grid Current, appr ox 
Driving Power, appr ox 
Power Output , approx 

t Averaged over any audio-frequency cycle. 
* Wi th a-c filament supply. 

** With d-c filament supply. 

8000 
-1800 
2500 
1.1 

0.06 
150 
6 . 5 

8000 
-2400 
3100 
0.78 
0.08 

260 
5 

10000 
-2000 
2900 
1. 45 

0.105 
310 

10 

# At c r est of a-f cycle wi t h modulation factor of 1.0 

8000 
-3000 

1.0 
0 .15 

8 
4 

12000 
-3000 

2.0 
0.15 

18 
6 

Ohms 
Watts 
Xilowatts 

Volts 
Amperes 
Kilowatts 
Kilowatts 
Volts 
Volts 
Volts 
Ampere 
Watts 
Kilowatts 

Volts 
Volts 
Ampere 
Ampere 
Kilowatts 
Kilowatts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Ampere 
Kilowatts 
Kilowatts 
Volts 
Volts 
Volts 
Amperes 
Ampere 
Watts 
Kilowatts 

## Modulation essentially negative may be used if the positive peak of the audio­
frequency envelope does not exceed 115 per cent of the carrier condi t ions. 

GL-891 can be operated at maximum ratings in all classes of service at frequen­
cies as high as 1.6 megacycles. The tube may be operated at higher frequencies pro­
vided the maximum values of plate vo l tage and power input are reduced as t he fre­
quency is raised. (Other maximum ratings are the same as shown under MAXIMUM RATINGS 
and TYPICAL OPERATING CONDITIONS.) The tabulation shows the highest percentage of 

-
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maximum plate voltage and power input that can be used up to 20 me for the various 
classes of service. Special attention should be given to adequate ventilation of the 
bulb at these frequencies. 

FREQUENCY 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class B telephony 
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( telegraphy 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-891-R--Description and Rating 

The 891-R is a three-electrode transmitting tube for u se as a r a di o-frequency 

power amplifier, oscillator, Class A modulato r a n d Class B modulator . The construc ­

tion of the filament permits ope r a tion from two-phase or s i n g le-phase alternating 

current, as well a s from direc t current, for all c l a sses of service . The plate of the 

891-R i s air-cooled by means of a special radiator whi ch is f i tted to the tube by the 

manufac turer. The plate is capabl e of dissipating 2 to 5 kilowatts of power, depen d­

ing on the s ervice in whi ch the tube is used. 

Technical Information 

These data are for r efe r ence only. F or de sign info rmation see the s pec if ications. 

GENERAL CHARACTERISTICS 

Electrical 

Filamen t 
Voltage pe r unit 
Curr ent pe r unit 

Amplification Factor 
Direct Interelectrode Capacitances, appr ox 

Grid-Plate 
Grid-Filament 
Plate -F i lament 

Frequen cy for Max imum Rat i n g s 

Mechan ical 

Two-unit Type 
11 Volts 
60 Amperes 

8 

30 uuf 
18 uuf 

2 uuf 
1. 6 Megacyc l es 

Coolin g - Air flow of 450 cfm n o rmal must be started be for e applicati on of a ny volt­

ages e.nd continue for at least 10 minutes after r emova l of voltages . See 

table on Page 3 . 
Base Description - See Outline 
Mounting Positi on - Vertical 
Maximum Over - al l Dimension s - See Outline 

Le n g th 
Diameter 

Net Weight , approx 
Shipp ing Wei ght 
Insta llat ion a n d Ope r ation 

MAXIMUM RATINGS AND TYP I CAL OPERATING CONDITI ONS 

CLASS A A-F POWER AMPLIFIER AND MODULATOR 

D-c Plate Voltage . 

Plate Dissipation 
Radiator Temperaturet 
D-c Grid Voltage * 
Peak A-f Grid Voltage 
D- c Plate Current 
Plate Resistance 
Lead Resistan ce 
Undistorted Power Out put 

Typical 
Ope r a ti on 

6000 

160 
- 560 

660 
0 . 58 
2150 
8600 
. 9 25 

22 Inches 
4 1/16 Inches 

GEH-1122 

Maximum 
Ratings 

10000 
3 . 5 
180 

Volts 
Kil owatts 
C 
Volts 
Volts 
Ampe r es 
Ohms 
Ohms 
Kilowatts 

ET-.T40 
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CLASS B A-F POWER AMPLIFIER AND MOD~LATOR 

Typical§ Maximum 
Operation Ra~ine;s 

D-c Plate Voltage 6000 8000 10000 Volts 
Max Signal D-c Plate Current 
Max Signal Plate Input6 
Plate Dissipation6 

2.3 2.1 2. 0 6 Amperes 

Radiator Temperaturet 
D-c Grid Voltage* 
Pea~ A-f Grid-to-grid Voltage 
Zero Signal D-c Plate Current 
Load Resistance, per tube 
Effective Load Resistance, plate-to 
Max Signal Driving Power, approx 
f'.tax Signal Power Output, approx 

§ Unless otherwise specified, values 

plate 

are 

CLASS B R-F POWER AMPLIFIER-TELEPHONY 

for two 

10.5 
3.5 

140 155 180 
-600 -800 
2200 2400 
0.5 0.5 

1250 1850 
5000 7400 

260 100 
8 10 

tubes. 

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

D-c Plate Voltage 
D-c Plate Current 
Plate Input 
Plate Dissipation 
Radiator Temperaturet 
D-c Grid Voltage 'f 
Peak R-f Grid Voltage 
Driving Power, approxrr 
Power Output, approx 

6000 
0.7 

140 
-600 

600 
82 

1 

CLASS C PLATE-MODULATED R-F POWER AMPLIFIER-TELEPHONY 

8000 
o.6 

160 
-820 
700 

0 

1.3 

10000 
1.0 
5.5 
3.5 
180 

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

D-c Plate. Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current 
Plate Input 
Plate Dissipation 
Radiator Temperaturet 
Peak R-f Grid Voltage 
Driving Power, approx 
Power Output, approx 

6000 
-2000 
0.75 
0.1 

90 
2650 

260 
3.5 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - 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 
Peak R-f Grid Voltage 
Radiator Temperaturet 
Driving Power, approx 
Power Output, approx 

MAXIMUM PLATE DISSIPATION VS AIR FLOW RATE 

Air Flow Rate, cfm: 

Max Plate Dissipation, Watts: 

Class A 

8000 
-1800 

1.1 
0.06 

400 

3250 

2500 
120 
150 
6.5 

10000 
-2000 

1.4 
0.11 

2900 
160 
310 

10 

450 

3500 

500 

3750 

8500 
-3000 

1.0 
0.15 

8 
2.5 
180 

10000 
-3000 

2.0 
0.15 

15 
4 

180 

600 

4250 

Kilowatts 
Kilowatts 
C 
Volts 
Volts 
Amperes 
Ohms 
Ohms 
Watts 
Kilowatts 

Volts 
Amperes 
Kilowatts 
Kilowatts 
C 
Volts 
Volts 
Watts 
Kilowatts 

Volts 
Volts 
Ampere 
Ampere 
Kilowatts 
Kilowatts 
C 
Volts 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Ampere 
Kilowatts 
Kilowatts 
Volts 
C 
Watts 
Kilowatts 

700 

4650 

-

wigfi
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MAXIMUM PLATE DISSIPATION VS AIR FLOW RATE (C ONT'D) 

Max Pla te Dissipation, Watts (Cont'd): 

Class B, A-f 3250 
Class B, R-f 3250 
Class C, Telephony 2300 
Class C, Telegraphy 3700 

t Measured in thermometer well. 
* With a-c filament supply. 

3500 
3500 
2500 
4000 

~ Averaged over any audio-frequency cycle of sine-wave form. 
~ With d-c filament supply. 
~ At crest of a-f cycle with modulation factor of 1.0 

3750 4250 4650 
3750 4250 4650 
2700 3000 3300 
4300 4850 5300 

* 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. 

GL-891-R can be operated at maximum ratings in all classes of service at fre­
quencies as high as 1.6 megacycles. The tube may be operated at higher frequencies 
provided the maximum values of plate voltage and power input are reduced as the fre­
quency is raised (other maximum ratings are the same as shown under MAXIMUM RATINGS 
and TYPICAL OPERATING CONDITIONS). The tabulation below shows the highest percentage 
of maximum plate voltage and power input that can be used up to 10 me for the various 
classes of service. Special attention should be given to adequate ventilation of the 
bulb at these frequencies. 

FREQUENCY 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE -AND 
PLATE INPUT : 

Class B telephony 
Class C telephony, plate modulation) 

telegraphy ) 

7 

1.6 

100 

100 

7.5 

83 

75 

Er •22 VOLTS .C. 

~41--++-+--lt------i'-+---,\-f-'----V--l--t----+---+---+---+-----t---1 
a: 
w 
"­
~ 31---ff+-l'+--+-+-+--++--l----'--ll-~-+--+---+---+-----t---1 
<l 
w ,_ 
<l2 Hh'--+-t+-+---H-A--f---t--r-H-~-+---+---+-----t---1 
...J 
"-

0 

PLATE VOLTS 

Average Plate Characteristics 
for Transmitting Tube GL-891-R 
K-8639620 3-15-44 

25000 

20 

74 

50 

Mc 

Per Cent 

Per Cent 
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IF> 
u.J 
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u.J 
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~ + 100 
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........... ~300 
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0 l000 2000 3000 4000 5000 6000 7000 
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Grid Current Characteristics 
for Transmitting Tube GL-891-R 
K-8639621 3-15-44 
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A 
H 
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Er =22 VOLTS A.C. 

•800 
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...J 
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WITH 0 -C 
(XCITATION 

v : 22\/0LT S 
A = 60 AMPERES 

+400 

0 

-800 

8000 16000 24000 

PLATE VOLTAGE 

Constant Current Plate and Grid 
Characteristics for Transmitting 

Tube GL-891-R 
K- 8639622 3-15-44 

Outline 
GL-891-R Transmitt i ng Tube 
K-6966980 3-15-44 

flLAMENT CONNECTIONS 

WITH SINC.L(-PHAS[ WITH T'NQ- PHAS[ 
A -C EXCITATION A-C EXCITATION 

V = 22 VOLTS 
A = 60 AMPERES 

V = II VOLTS 
A = 60 AMPERES 

GENERAL E LE CT RI C COMP AN Y, SC H ENECTA DY, N . Y. 

4-44 (SM) 
Fi ling No. 8850 Supmedu GET·914 
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GENERAL. ELECTRIC 

Transmitting Tube GL-892-Description and Rating 

The 892 is a three-electrode transmitting tube of the double-filament type for 
use as a radio-frequency power amplifier, oscillator, and Clas s B modulator . The 
construction of the filament permits operation from two-phase or single-phase alter­
nating curr_ent as well as from direct current, for all classes of service. The plate 
is water-cooled and is capable of dissipating 6.6 to 10 kilowatts, depending on the 
service in which the tube is used . 

These data are for reference only. For design information, see the specifica­
tions. 

Filament 
Excitation 
Voltage, per unit 
Current, per unit 

Amplification Factor 

Direct Interelectrode Capacitances: 
Grid to Plate 
Grid to Filament 
Plate to Filament 

Tungsten, Two-unit Type 
1¢ A-c , 2¢ A-c or D-c 

11 
60 

50 

27 
18 

2 

Volts 
Amp 

µti f 
IJ ~f 
µt,' f 

GET-916A 

Maximum Over-all Length 20 - 5/8 in . 
Maximum Radius 6-1/2 in. 
Cap No. 3950 
Base No. 3232 
Water Jacket UT-12 8 5A 
Cooling - Water flow of 3 to 8 gallons per minute must start before application of 

any voltages and continue for at least 5 minutes after removal of volt­
ages. Water temperature must not exceed 70 C under any conditions of 
operation·. 

MAXIMUM RATINGS AND TYPICAL OPERATION CONDITIONS 

A-F POWER AMPLIFIER AND MODULATOR - CLASS B 

D- c Plate Voltage 
Max~signal D-c Plate Current* 
Max-signal Plate Input* 
Plate Dissipation 
Typical Operation: 

Unless otherwise specified, values are for 2 tubes. 
D-c Plate Voltage 6000 
D-c Grid Voltage t 
Peak A-f Grid-to-Grid Voltage 
Zero-signal D-c Plate CW'rent 
Max-signal D-c Plate Current 
Load Resistance (per tube) 
Effective Load Resistance (plate-to-plate) 
Max-signal Driving Power 
Max-signal Power Output 

R-F POWER AMPLIFIER - CLASS B TELEPHONY 

0 
1200 
0.5 
2.5 

1050 
4200 

415 
8 

10000 
-90 

1620 
0.5 
3 , 2 

1600 
6400 

525 
20 

15000 max 
2.0 max 

20 max 
7.5 max 

12500 
-170 
1530 
o.4 
2.8 

2500 
10000 

420 
22 

Volts 
Amp 
Kw 
Kw 

Volts 
Volts 
Volts 
Amp 
Amp 
Ohms 
Ohms 
Approx watts 
Approx kw 

Carrier conditions per tube for use with a maximum modulation factor of 1 . 0 

D-c Plate Voltage 
D-c Plate Current 
R-f Grid Current 

15000 max 
1.0 max 

24 max 

Volts 
Amp 
Amp 
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Plate Input 15 max Kw 
Plate Dissipation 10 max Kw 

Typical Operation: 
Filament Voltage - See Filament Connections under Type 891. 
D-c Plate Voltage 6000 10000 14000 Volts 
D-c Grid Voltage t 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 65 50 30 Approx watts 
Power Output 1 2.5 4 Approx kw 

PLATE-MODULA TED R-F POWER AMPLIFIER - CLASS C TELEPHONY 
Carrier conditions per tube for use with a maximum modulation fact or 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 
R-f Grid Current 24 max Amp 
Plate Input 10 max Kw 
Plate Dissipation 6.6 max Kw 
Typical Operation: 

Filament Voltage - See Filament Connections under Type 891. 
D-c Plate Voltage 6000 8000 10000 Volts 
D-c Grid Voltage -1000 -1300 -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 0.185 0.175 0.115 Approx amp 
Driving Power 310 350 260 Approx watts 
Power Output 3.5 5 6 Approx kw 

R-F POWER AMPLIFIER AND OSCILLATOR - CLASS C TELEGRAPHY 
Key-down conditions per tube without modulation tt 

D-c Plate Voltage 15000 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 
R-f Grid Current 30 max Amp 
Plate Input 30 max Kw 
Plate Dissipation 10 max Kw 
Typical Operation: 

Filament Voltage - See Filament Connections under Type 891. 
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 

* Averaged over any audio-frequency cycle of sine-wave form. 
t With d-c filament supply. 
0 At crest of a-f cycle with modulation factor of 1.0. 

tt Modulation essentially negative may be used if t he positive peak of the audio-
frequency envelope does not exceed 115 per cent of the carrier cond.1tions. 

GL-892 can be operated at max.imum ratings in all classes of serv.ice at fre­
quencies as high as 1.6 megacycles. The tube may be operated at h.igher frequencies 
provided the maximum values of plate voltage and power .input are reduced as the fre­
quency ls ra.ised (other maximum rat.1ngs are the same as shown under MAXIMUM RATING). 

-

-
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The tabulation below shows the highest percentage of maximum plate voltage and power 

input that can be us ed up to 20 me for the various classes of service. Special at­
tention should be given to adequate ventilation of t he bulb at these frequencies. 

FREQUENCY 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class B telephony 
Class C Plate-modulated 

Unmodulated 

+1200 

+800 

\ '{r~0.6 Grid amp<Zres 

I~ ~ , o.~0~0.2 

LIS: x.: ,... r _,__ ,.._ __ 
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-

15000 
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100 
100 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-892-R--Description and Rating 

The 892 -R is a three-electrode transmitting tube for use as a radio-frequency 

power amplifier, osc1.llator, and Class B modulator. The construction of the filament 

permits operation from two - phase or .single -pha se alternating current, as well as from 

direct current, for all classes of service. The plate of the 892-R is air-cooled by 

means of a special radiator which is fitted to the tube by the manufacturer. The 

plate is capable of di ss ipating 2 to 5 kilowatts or power , depending on the service 

in which the tube is used. 
TECHNICAL INFORMATION 

These data are for reference only. For design information see the specifications. 

GENERAL CHARACTERISTICS 

Electrical 

Filament 
Voltage per unit 
Current per unit 

Amplification Factor 
Direct Interelectrode Capacitances, approx 

Grid - Plate 
Grid - Filament 
Plate - Filament 

Mechanical 

Two-unit Type 
11 Volts 
60 Amperes 
50 

30 uuf 
18 uuf 

2 uuf 

Cooling - Air flow of 450 cfm normal must be started before application of any 
voltages and continue for at least 10 minutes after removal of voltages. 
See table on page 2. 

Base Description - See Outline 
Mounting Position - Vertical 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER AND MODULATOR 

D-c Plate Voltage 
Max Signal D-c Plate Current◊ 
Max Signal Plate Input◊ 
Plate Dissipation◊ 
Rad iator Temperatur e* 
D-c Grid Voltaget 
Peak A-f Grid - to-grid Vol tage 
Zero Signal D-c Plate Current 
Radia tor Temperature* 
Load Resis tanc e (per tube) 
Effective Load Resistance (plate-t o - pl ate) 
Max Signal Driving Power, approx 
Max Signal Power Output, approx 

Typical Maximum 
OperatlQ..11 Rat in.gs 

6000 8000 1'2500 
2 . 5 2.3 2 . 0 

12 
4 

180 C 
0 -60 

1200 1000 
0 . 5 0 . 5 
140 C 158 C 

1050 1700 
4200 6800 

415 400 
8 10.5 

Unless otherwise specified, values are for two tubes. 

Vo lts 
Amperes 
Kilowatts 
Kilowatts 

Volts 
Volts 
Amperes 

Ohms 
Ohms 
Watts 
Kilowatts 

ET-T36 
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CLASS B R-F AMPLIFIER - TELEPHONY 
Ca rrier conditions per tube fo r us e with a max modul a tion f ac t or of 1. 0 

Typica l Max i mmn 
Operation Ra ti!]g S 

D- c Pl ate Vo l tage 6000 8 000 12500 
D- c Pl a t e Current 0 . 67 o. 71 1. 0 
Pla t e I nput 6 
Pl ate Diss i pat i on 4 
Radia t or Tempe r a t ur e* 140 C 1 60 C 180 
D- c Gr id Vo l tage* 0 - 40 
Peak R- f Grid Voltage6 300 350 
Drivi ng Power, appr ox6 65 25 
Power Out put , approx 1 1. 7 

CLASS C PLATE - MODULATED R-F POWE R AMPLIFIER - TELEPHONY 
Ca rr ier conditions pe r tube fo r use wi th max modu l at i on f actor of 1. 0 

D- c Pl ate Voltage 
L- c Gr i d Voltage 
D- c Pl ate Cur rent 
D- c Grid Cur rent 
Pla t e I nput 
Plate Di ssipat i on 
Radia t or Tempe r atu re* · 
Peak R- f Grid Voltage 
D- c Grid Current, a ppr ox 
Dr iv i ng Power , appr ox 
Power Ou t put , appr ox 

6000 8000 
-1 000 - 1300 

0 . 77 0 .7 5 

90 C 90 
1 6 75 2000 
0 .19 0 .18 

31 0 350 
3 . 5 5 

CLASS C R-F POWER AMPLIFIER AND OSC ILLATOR - TELEGRA PHY 
Key - down cond itions pe r t ub e without mod ula tion§ 

~ - c Pl ate Volt age 
D- c Grid Vo ltage 
D- c Pla t e Cur rent 
D- c Grid Current 
Pl a t e I nput 

8000 1 0000 
-1000 -1300 

1.1 1. 4 

C 

Pl ate Di ss i pa tion 
Rad i a t or Tempe r a ture* 
Peak R-f Grid Vol tage 
D- c Grid Current , appr ox 
Driv i :,p: Power, appr ox 
Powe r Out put, appr ox 

120 C 1 60 C 
1800 2300 
0 .18 0 .18 

320 400 
6 . 5 1 0 

MAXIMUM PLATE DI SS IPATION VS AIR FLOW RATE 

Air Flow Ra t~: 

Max Pl ate Dissioat iQIL... Wa tt s: 

Class B, A- f 
Class B, R- f 
Class C, Te l ephony 
Cl as s C, Te l egr aphy 

◊ Ave raged over any aud i o - f r equency cyc l e . 
t With a - c f ilament exc ita tion. 
* Measured in the r momet e r we ll. 
* With d - c f ilament exc i tat i on . 

400 

3700 
3700 
2300 
3700 

6 At cres t of A- f cyc l e wi th modul a tion f acto r of 1 . 0 . 

450 

4000 
4000 
2500 
4000 

10000 
- 3000 

1. 0 
0 . 25 

10 
2 . 5 
180 

12500 
- 3000 

2 . 0 
0 . 25 

500 

4300 
4300 
2 700 
4300 

18 
4 

180 

Volt s 
Ampe r es 
Kil owatt s 
Kil owa t ts 

C 
Volt s 
Volt s 
Wat t s 
Kil owa tt s 

Volt s 
Volt s 
Ampe r es 
Ampe r e 
Kilowat t s 
Kil owa t ts 

C 
Volt s 
Ampe r e 
Wa tt s 
Kilowa tt s 

Volt s 
Volt s 
Amperes 
Ampe r e 
Kil owa tt s 
Kil owa tt s 

C 
Volt s 
Ampe r e 
Watt s 
Kilowa tt s 

600 700 

4850 
48 50 
3000 
48 50 

5300 
5300 
3300 
5300 

§ Modul at i on essent i a lly negat i ve may be used i f t he pos itive pea k of the aud io­
f r equency envel ope does no t exceed 115 pe r cent of t he carrie r condition . 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

GL-892-R can be operated at maximum ratings in all classes of service at fre­
quencies as high as 1.6 megacycles. The tube may be operated at higher frequencies 
provided the max:1mum -values of plate voltage and power inout are reduced as the fre­
quency is raised. (Other maximum ratings are the same as shovn under MAXIMUM RATINGS 
and TY PICAL OPERATING CONDITIONS .) The tabulation below shows the highest percentage 
of maximum pla te voltage and power input that can be used up to 10 me for the various 
classes of service. Special attention should ne g iven to adequate ventilation of the 
bulb at these frequencies. 

FREQUENCY 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PLATE VOLTAGE AND 
PLATE IN PUT : 

Cla s s B t e l ephony 
{telephony, pla t e modulated 

Class C { teleg r a phy 

M-D1c1.:---l l=I t--L-DIO.., 
ci===Kt:::----r 

Anode 

--~ 

B 
r1-----1,---- Mon09r<1.m 

C 

E. 

A 

1. 6 

100 

100 

7.5 

85 

75 

Outline Transmitting Tube GL-892 -R 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-893-A--Description and Rating 

The GL-893-A is a three-electrode, water-cooled vacuum t ube designed for use as a 
radio-frequency amplifier, oscillator, or Class B modulator. A particular advantage 
of this tube is the unique construction of the filament which permits operation from 
single-phase, three-phase, or six-phase alternating current, or from direct current, 
for all classes of service. 

TECHNICAL INFORMATION 

CHARACTERISTICS AND RATINGS 

ELECTRICAL 

Filament Voltage, per strand 
Filament Current, per terminal 
Amplification Factor Eb 
Grid-plate Transconductance Ee 
Direct Interelectrode Capacitances: 

Grid-plate 
Input 
Output 

Frequency for Maximum Ratings 

MECHANICAL 

Gasket, Cat. No. 5182028P2 
Type of Cooling 

Water Flow, gallons per minute 
Air Flow, cubic feet per minute 

To Stem 
Net Weight, approx 
Shipping Weight, approx 
Installation and Operation 

15 kv, Ib = 1.0 amp 
-300, Er= 20 a-c 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CIASS B A-F POWER AMPLIFIER (TWO TUBES) 

D-c Plate Voltage 12000 15000 18000 
Max Signal Plate Current, per tube* 
D-c Max Signal Plate Input, 

per tube* 
Plate Dissipation, per ·tube* 
D-c Grid Voltage -260 -350 -450 
Peak A-f Grid Input Voltage 1480 1560 1720 
Zero Signal Plate Current o.8 o.8 o.8 
Max Signal Plate Current 7.0 6.o 5.5 
Max Signal Plate Input* 84.o 90.0 99.0 
Max Signal Driving Power, approx 220 190 140 
Effective Load Resistance, 

Plate-to-plate 4000 6000 8000 
Max Signal Plate Power Output 52.0 60.0 70.0 

10 
61 
36 

16000 

33 
48 

3.2 
5 

Volts 
Amperes 

Micromhos 

fJfJf 
µµf 
j-lµf 
Megacycles 

Water and Forced Air 
8-15 

20000 max 
4.o max 

60 max 
20 max 

Volts 

2 
12 lb 
2 7 lb 
ET -Hl 

Amperes 

Kilowatts 
Kilowatts 
Volts 
Volts 
Ampere 
Amperes 
Kilowatts 
Watts 

Ohms 
Kilowatts 
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CIASS B R-F POWER AMPLIFIER 

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

D-c Plate Voltage 12000 15000 15000 20000 max 
D-c Grid Voltage -250 -340 -340 
D-c Plate Current 1.5 1.5 2.0 2.0 max 
Plate Input 32 max 
Plate Dissipation 20 max 
Peak R-f Grid Input Voltage 700 790 900 
Driving Power, approx** 130 150 200 
Plate Power Output 6 7-5 10 

CIASS C R-F POWER AMPLIFIER AND OSCILIATOR - PIATE-MODUIATED 
Carrier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 10000 10000 12000 12000 max 
D-c Grid Voltage -Boo - 800 -1000 -3000 max 
D-c Plate Current 1.5 2. 0 2.0 2.0 max 
D-c Grid Current, approx 0 .10 0 .16 0.14 o.4 max 
Plate Input 24 max 
Plate Dissipation 12 
Peak R-f Grid Input Voltag.e, approxl200 1280 1500 
Driving Power, approx 120 210 210 
Plate Power Output 11 15 18 

CIASS C R-F POWER AMPLIFIER AND OSCILIATOR 
Key-down conditions per tube without modulation 

D-c Plate Voltage 12000 
D-c Grid Voltage - 800 
D-c Plate Current 3.5 
D-c Grid Current, approx 0.26 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage,approx 1430 
Driving Power, approx 360 
Plate Power Output 30 

* Averaged over any audio-frequency cycle. 
** At crest of audio-frequency cycle. 

15000 18000 200 00 max 
-900 ·-1000 -3000 max 
3.6 3.6 4. 0 max 

0.25 0.21 o .4 max 
70 max 
20 max 

1520 1630 
370 340 

40 50 

Volts 
Volts 
Amperes 
Kilowatts 
Kilowatts 
Volts 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Amperes 
Kilowatts 
' Kilowatts 

Volts 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Amperes 
Kilowatts 
Kilowatts 
Volts 
Watts 
Kilowatts 

# 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. 

GL- 893 can be operated at maximum ratings in all classes of service at frequen­
cies as high as 5 megacycles. The tube may be operated at higher frequencies pro­
vided the maximum values of plate voltage and power input are reduced as the frequency 
is raised (Other maximum ratings are the same as shown under CHARACTERISTICS and 
RATINGS.) The tabulation below shows the highest percentage of maximum p late voltage 
and power input that can be used up to 40 me for the various classes of service. 
Special attention should be given to adequate ventilation of the bulb at these fre­
quencies. 

-

-

-
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. 
FREQUENCY 5 

MAXIMUM PERMISSIBLE PERCENTAGE OF 
MAXIMUM RATED PIATE VOLTAGE AND 
PIATE INPUT: 

Class B R-f 
Percentage Plate Voltage 100 
Percentage Plate Input 100 

Class C Plate Modulated 
Percentage Plate Voltage 100 
Percentage Plate Input 100 

Class C 
Percentage Plate Voltage 100 
Percentage Plate Input 100 

APPLICATION NOTES 

Plate Series Protective Resistors (see paragraph 
Installation in the Instructions). 

Series Resistor, ohms 

Maximum Power Output of 

.J 6 

" z 
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0:: 
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::J 4 

~ 
:IE 

" ~ .., 
:IE 

" .J 
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ii: 2 ., 

0 
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/ 
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/ COLD RESIS ANCE 

ANY ERMINA TO NEU 

/ 0,01' OHM 

5 . 10 
FILAMENT VOLTAGE IN VOLTS 
EACH TERMINAL TO NEUTRAL 

RAL 

15 

FILAMENT BASE 
TERMINALS 

FILAMENT 
TRANSFORMERS 

Average Filament Characteristic 
K-8074643 5-5-44 

10 

40 

20 40 

85 65 
82 73 

80 64 
75 64 

80 60 
66 50 

describing plate 

20 40 

100 250 

,.IL.A.t'1CNT 
,-CRMN~L~ 

ITO~ 

Mc 

circuit under 

80 100 

640 1600 
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,, 1 .... , • .571 
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GET-959A 

GENERAL.ELECTRIC 
Transmlttlnc Tube GL-893-R - Description and Ratlnc 

Dncrlptlon 

~e GL-893-R is a three-electrode, forced air-cooled vacuum tube designed for 
use as a radio-frequency amplifier, oscillator, or Class B modulator. A particular 
advantage of this tube is the unique construction of the filament which permits op­
eration from single-phase, three-phase, or six-phase alternating current, or from 
direct current, for all classes of service. 

Tecllnlcal Information 

These data are for reference only. For design information see the specifications. 

GENERAL CHARACTERISTICS 

ELECTRICAL 
Filament Voltage (per strand) 
Filament Current (per terminal) 
Amplification Factor, Eb = 15 kv, Ib 

Ee = -300, Er 
Grid-plate Transconductance 
Direct Interelectrode Capacitances, µµr 

Grid-plate 
Grid-filament 
Plate-filament 

MECHANICAL 
Type of Cooling 

Air Flow 
To radiator 

To stem 

Net Weight (approx) 
Shipping Weight (approx) 
Installation and Operation 

1. 0 a.mp, 
20 a-c 

10 
61 

36 
16000 

33 
48 

3.2 

Forced Air 

Volts 
Amperes 

Micromhos 

1800 Cu ft per 
minute 

2 Cu ft per 
minute 

230 Pounds 
290 Pounds 

GEH-1198 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typical Maxinn.uwt 
0Eeration Rati!!e;js 

CLASS B A-F POWER AMPLIFIER ( TWO TUBES) 

D-c Plate Voltage 12000 15000 18000 20000 Volts 
Max Signal Plate Current (per tube)t 4.0 Amperes 
D-c Max Signal Plate Input (per tube)t 60 Kilowatts 
Plate Dissipation (per tube)t 20 Kilowatts 
Radiator Temperature:i: 180 C 
D-c Grid Voltage -260 -350 -450 Volts 
Peak A-f Grid Input Voltage 1480 1560 1720 Volts 
Zero Signal Plate Current o.8 o.8 o.8 Amperes 
Max Signal Plate Current 7.0 6.o 5.5 Amperes 
Max Signal Plate Inputt 84 90 99 Kilowatts 
Max ·signal Driving Power (approx) 220 190 140 Watts 
Effective Load Resistance (plate-to-plate) 4000 6000 8000 Ohms 
Max Signal Plate Power Output 52 60 70 Kilowatts 

CLASS B R-F POWER AMPLIFIER 
Carrier conditions per tube for use with a max modulation factor of LO 

D-c Plate Voltage 12000 15000 15000 20000 Volts 
D-c Grid Voltage -250 -340 -340 Volts 
D-c Plate Current 1.5 1.5 2.0 2.0 Amperes 

wigfi
New Stamp
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Typical Maxinn.untt 
012eration RatiQSs 

Plate Input 32 Kilowatts 
Plate Dissipation 20 Kilowatts 
Radiator Temperature* 180 C 
Peak R-f Gri~ Input Voltage§ 700 790 900 Volts 
Driving Power (approx)§ 130 150 200 Watts 
Plate Power Output 6 7.5 10 Kilowatts 
CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE-MODULATED 
Carrier conditions per tube for use with a max modulation factor of 1.0 

D-c Plate Voltage 10000 10000 12000 12000 Volts 
D-c Grid Voltage -800 -800 -1000 -3000 Volts 
D-c Plate Current 1.5 2.0 2.0 2.0 Amperes 
D-c Grid Current (approx) 0.10 0.16 0.14 0.4 Ampere 
Plate Input 24 Kilowatts 
Plate Dissipation 12 Kilowatts 
Radiator Temperature* 180 C 

(Modulation Factor = 1.0} 
Peak R~f Grid Input Voltage (approx) 1200 1280 1500 Volts 
Driving Power (approx) 120 210 210 Watts 
Plate Power Output 11 15 18 Kilowatts 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key-down conditions per tube without modulation'lf 

D-c Plate Voltage 12000 15000 18000 20000 Volts 
D-c Grid Voltage -800 -900 -1000 -3000 Volts 
D-c Plate Current 3.5 3.6 3.6 4.0 Amperes 
D-c Grid Current (approx) 0.26 0.25 0.21 o.4 Ampere 
Plate Input 70 Kilowatts 
Plate Dissipation 20 Kilowatts 
Radiator Temperature* 180 C 
Peak R-f Grid Input Voltage (approx) 1430 1520 1630 Volts 
Driving Power (approx) 360 370 340 Watts 
Plate Power Output 30 40 50 Kilowatts 

t Averaged over any audio-frequency cycle. 
* MeasP.red in the thermometer well. This temperature corresponds to the maximum rat­

ings when the air-flow is 1800 cubic feet per minute and the temperature of the in­
coming air does not exceed 45 C. The glass temperature must not be allowed to ex­
ceed 150 C. 

§ At crest of audio-frequency cycle. 
~ 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. 

APPLICATION NOTES 

* The GL-893-R can be operated at frequencies as high as 5 megacycles. The tube may 
be operated at higher frequencies provided the maximum values of plate voltage and 
power input are reduced as the frequency is raised (other maximum ratings are the 
same as shown above). The tabulation below shows the highest percentage of maximum 
plate voltage and power input that can be used up to 25 megacycles for the various 
classes of service. Special attention should be given to adequate ventilation of 
the bulb at these frequencies. 

2 

-

-

-
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-
Frequency - Mc 5 12 25 
Class B R-f 

Per Cent Max Plate Voltage and Plate Input 100 86 74 
Class C Plate-modulated 

Per Cent Max Plate Voltage and Plate Input 100 81 65 
Class C 

Per Cent Max Plate Voltage 100 81 65 
Per Cent Max Plate Input 100 75 50 

Plate Series Protective Resistors (see paragraph describing plate circuit under 
Installation in the Instructions). 

Series Resistor, ohms 10 20 40 80 100 
Maxilllllm Power Output of Rectifier, kw 40 100 250 640 1600 
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1-42 (2500) 

Fi ling No. 8850 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube CL-898A--Description and Rating 

The 898A is a thr~e-electrode power tube designed for use as a radio-frequency 
amplifier, oscillator, or Class B modulator . The filament consists of three sections 
and can be operated on d-c, single-phase, or three-phase filament excitation. 

TECHNICAL INFORMATION 

These data 
cations. 

are for 

GENERAL CHARACTERISTICS 

Number of Electrodes 

Electrical 

Cathode - Filamentary 

reference only. 

Filament Voltage, per section 
Filament Current, per section 

Average Characteristics, Eb= c0.5 KV 

For design information 

3.0 ampere s 
33 volts 

see the specifi-

3 

33 Volts 
70 Amperes 

Grid Voltage 
Amplification Factor 

-lCO V .)1 ts 
45 

Grid-plate Transconductance, Ib = 3 . 0 amperes 17500 Micromhos 

Direct Interelectrode Capacitances 
Grid-plate 
Grid-filament 
Plate-filament 

Frequency for Maximum Ratings 

Mechanical 

Type of Cooling - Water and Forced-air 
Maximum Outlet Temperature 70 C 
Water Flow - 15 - 25 gallons per minute 
Jacket Type - 7651927 
Maximum Incoming Air Temperature 50 C 

Flow - 15 Cubic feet per minute to bulb 
3 Cubic feet per minute t o stem 

Gasket - Cat. No. 518202B Pl 

Net Weight, approximate 
Shipping Weight, approximate 
Installation and Operation - -ET-Hl 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typical 
Operation 

CLASS B A-F POWER AMPLIFIER ( TWO TUBES) 

D-c Plate Voltage 
Maximum Signal Plate Currentt, per tube 
D-c Maximum Signal Plate Inputt, per tube 

12000 

62 Micromicrofarad 
52 Micromicrofarad 

4.2 Micromicrofarad 

1. 6 Megacycles 

30 Pounds 
175 Pounds 

Maximum 
Ra tings 

15000 
7.5 
100-

Volts 
Amperes 
Kilowatts 

ET-T109 
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Plate Dissipationt, per tube 
D-c Grid Voltage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Maximum Signal Plate Current 
Maximum Signal Driving Power, approximate 
Effective Load, plate-to-plate 

Typical 
Operation 

Maximum Signal Plate Power Output, approximate 

-100 
2200 

2 
13 

6 
2000 

90 

CLASS B R-F POWER AMPLIFIER 
Carrier conditions per tube for use with a max modulation factor of 

D-c Plate Voltage 12000 15000 18 000 
D-c Grid Voltage -100 -175 -250 
D-c Plate Current 218 3.5 4.2 

Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 525 650 775 

Driving Power*, approximate 0 . 5 0 . 75 1.1 
Plate Power Output, approximate 11 17.5 25 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 
Carrier conditions per tube for use with a max modulation factor of 

D-c Plate Voltage 12000 

' D-c Grid Voltage -800 

D-c Plate Current 5 
D-c Grid Current, approximate 1 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 2000 

Driving Power 2 

Plate Power Output 45 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key-down conditions per tube without modulation§ 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approximate 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approximate 
Driving Power, approximate 
Plate Power Output, approximate 

APPLICATION NOTES 

Plate Series Protective Resistors (see 
Installation in the Instructions) 

Series Resistor, ohms 10 

Maximum Power Output of 
Rectifier, kilowatts 100 

t Averaged over any audio -frequency cyc~e 
* At crest of audio-frequency cycle 

12000 15000 18 000 
-8 00 -900 -1000 
6 . 25 7 .5 8.33 

o . 8 0.85 0.9 

2050 2300 255u 
1.6 2 2 .4 

50 75 100 

paragraph describing plate 

20 40 

250 640 

Maximum 
Ratings 

50 Kilowatts 
Volts 
Volts 
Amperes 
Amperes 
Kilowatts 
Ohms 
Kilowatts 

1.0 

20000 Volts 
Volts 

5 Amperes 
100 Kilowatts 

75 Kilowatts 
Volts 

Kilowatts 
Kilowatts 

1.0 

12000 Volts 
-3000 Volts 

5 Amperes 
1.25 Amperes 

60 Kilowatts 
50 Kilowatts 

Vol ti-
Kilowatts 
Kilowatts 

20000 Volts 
-3000 Volts 

10 Amperes 
1 Ampere 

200 Kilowatts 
100 Kilowatts 

Volts 
Kilowatts 
Kilowatts 

circuit under 

50 

1600 

§ Modulation, essentially negative, may be used if the positive peak of the audio­

frequency envelope does not exceed 115 per ~ent of the carrier conditions. 

-
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
T ransmitting Tube GL-1613 - - Description and Rating 

TECHNICAL INFORMATION 

These data are for reference only . For design information see the specifications • 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Filament - Indirectly heated 
Voltage, a-c or d-c 
Current 

Grid-plate Transconductance, Ib= -31 ma 

Direct Interelectrode Capacitances* 
Grid-plate 
Input 
Output 

Frequency for Maximum Ratings 

MECHANICAL 

6.3 Volts 
O. 7 Amperes 

2500 Micromhos 

0.26 }1]-lf 
6.5 }1]-lf 

13.5 rrf 

45 Megacycles 

- Base Description - Small Wafer Octal 7-pin 

Maximum Over-all Dimens ions 

-

Length 
Diameter 

Net Weight, approximate 
Shipping Weight, approximate 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

3 1/4 Inche'S 
1 4/16 Inches 

CLASS C RADIJ-FREQUENCY POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED 
(Carrier Conditions Per Tube for Use With a Maximum Modulation Factor of 1.0) 

Typical Maximum 
Operation Ratings 

D-c Plate Voltage 275 275 Volts 
D-c Grid Voltage (Grid 1):f: -35 -100 Volts 

12500 Ohms 
D-c Grid Voltage (Grid 2 )t 200 275 Volts 

7500 Ohms 
D-c Plate Current 42 50 Milliamperes 
D-c Grid Current, approximately 2 . 8 5 Milliamperes 
D-c Screen Current 10 Milliamperes 
Plate Input 11. 5 Watts 
Screen Input 2 Watts 
Plate Dissipation 7 Watts 
Peak R-F Grid Input Voltage 65 Volts 

ET-T70 
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4-44 (7M) 
Fi ling No. 8850 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED (CONT 1D) 

Driving Power 
Plate Power Output 
D-c Heater-Cathode Potential 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
(Key down conditions per tube without modulation)§ 

D-c Plate Voltage 
D-c Grid Voltage (Grid 1) 6 

D-c Grid Voltage (Grid 2)1 

D-c Plate Current 
D-c Grid Current, approximate 
D-c Screen Current 
Plate Input 
Screen Input 
Plate Dissipation 
Peak R-F Grid Input Voltage, approx 
Driving Power, approximately 
Plate Power Output, approximately 
D-c Heater-Cathode Potential 

* With shell connected to cathode. 

Typical 
Operation 

0.16 
6 

Typical 
Operation 

350 
-35 

10000 
200 

15000 
50 

3. 5 
10 

70 
0.22 
9 

* Obtained by grid leak or by partial self-bias methods. 

Max1.i71Um 
Ratings 

Watts 
Watts 

100 Volts 

Maximum 
Ratings 

350 
-100 

275 

50 
5 

17 .5 
2. 5 

10 

100 

Volts 

Ohms 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Volts 
Watts 
Watts 
Volts 

t From modulated fixed supply or modulated plate-voltage supply through r e sistor of 
value shown. 

§ Modulation essentially negative, may be used if the positive peak of the Audio- A 
frequency envelope does not exceed 115 per cent of the carrier conditions. W 

6 From separate source, or from the plate -voltage supply with a voltage divider, or 
through a series resistor of the value shown. 

~ Obtained by grid resistor or other self- or fixed-bias method. 

The 1613 can be operated at frequencies as high as 45 megacycles. The tube may 
be operated at higher frequencies provided the maximum values of plate vo ltage and 
power input are reduced as the frequency is raised (other maximum ratings are the 
sarre as snown above). The tabulation below shows the highest percentage of maximum 
plate volt.age and power input that can be used up to 90 me gacycles for the various 
classes of service. Special attention should be g iven to adequate ventilation of the 
bulb at these frequencies. 

FREQUENCY 

PERCENTAGE OF MAXIMUM RATED J'!LATE 
VOLTAGE AND PLATE INPUT 

Class C Plate Modulate d 
Class C Unmodulated 

Tube Mounting Position 
Vertical or Horizontal 

Small Wafer 
Octal 7-pin Base 

45 

100 
100 

Bottom View of 
Gz 

60 90 Megacycles 

90 85 pe r cent 
90 85 per cent 

Connections 

H 

GENER AL ELECTRIC C OMPANY, S C H EN EC TAD Y, N. Y. 
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GENERAL. ELECTRIC 
Transmitting Tube GL-1614 - - Description and Ratlnc 

The GL-1614 is a beam power transmitting tube of the metal type capable of 
delivering an output of 21 watts in Class C radio-frequency telegraph service with 
only 0.1 watt of driving power. 

TECHNICAL Il'IFORMAT ION 

These data are for reference only. 
tions. 

For design information see the specifica-

GENERAL CHARACTERISTICS 

ELECTRICAL 

Number of Electrodes 
Heater Voltage* 
Heater Current 
Grid-plate Transconductance , Ib = 72 ma 
Direct Interelectrode Capacitancest, mmfd 

Grid-plate 
Input 
Output 

MECHANICAL 

4 
6.3 
0.9 

6050 

o.4 
10 
12 

Volts 
Ampere 
Micromhos 

Base Description 
Net Weight (approx) 
Shipping Weight (approx) 

Small Wafer Octal, 7-pin 
3 Ounces 

MAXHIDM RATINGS AND TYPICAL OPERATING CONDITIONS 

Typical 
Operation 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 
(Carrier conditions per tube for use with a max modulation factor 

With Triode Connection, Grid No. 2 Tied to Anode 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 

From a fixed supply of 
From a grid resistor of 

D-c Plate Current 
D-c Grid Current (approx) 
Plate Input 
Plate Dissipation 
Peal{ R-f Grid Input Voltage (approx) 
Driving Power (approx) 
Plate Power Output 

325 

-85 
21000 

65 
4 

102 
0.4 

11.5 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 

6 . 3 

1 Pound 

Maxinrum.6 
Ratings 

of 1.0) 

Volts 
325 Volts 

-125 Volts 
Volts 
Ohms 

70 Milliamperes 
10 Milliamperes 
23 Watts 
14 Watts 

Volts 
Watts 
Watts 

(Carrier conditions per tube for use with a max modulation factor of 1.0) 
With Tetrode Connection 

Filament Voltage 6 .3 Volts 
D-c Plate Voltaee 325 325 Volts 
D-c Grid Voitage -125 Volts 

From a fixed supply of -40 Volts 
From a grid resistor of 20000 Ohms 

D-c Screen Voltage* 300 Volts 
From a fixed supply of 245 Volts 
From a series resistor of 10000 Ohms 

D-c Plate Current 70 70 Milliamperes 
D-c Grid Current (appr ox) 2 5 Milliamperes 
Plate Input 23 Watts 
Screen Input 2.5 Watts 
Plate Dissipation 14 Watts 
Peak R-f Grid Input Voltage (approx) 51 Volts 
Driving Power (approx) 0.1 Watt 
Plate Power Output 15 Watts 

GET-769A 
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CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
(Key down conditions per tube without modulation)§ 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage 

From a fixed supply of 
From a cathode resistor of 
From a grid resistor of 

D-c Screen Voltage 
From a fixed supply of 
From a series resistor of 

D-c Plate Current 
D-c Grid Current (approx) 
Plate Input 
Plate Dissipation 
Screen Input 
Peak R-f Grid Input Voltage (approx) 
Driving Power (approx) 
Plate Power Output 

Typical 
Operation 

6.3 
375 

-40 
435 

20000 

250 
12500 

80 
2 

51 
0.1 

21 

37 5 
-125 

300 

llO 
5 

35 
21 

3,5 

Ma.xint1.lln6 
Ratings 

Volts 
Volts 
Volts 
Volts 
Ohms 
Ohms 
Volts 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 
Volts 
Watt 
Watts 

• In circuits where the cathode is not directly c onnected to the heater, the 
potential difference b etween heater and cathode should be kept as low as possible. 

t With shell connected to cathode. 
* Screen voltage preferably obtained from fixed suppl y, modulated s!multaneously 

with plate voltage. Series voltage-dropping resistor connected to modulated 
plate-voltage suppl y may also be used. 

§ 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. 

APPLICATION NOTES 

6 The GL-1614 can be operated at frequencies as high as 80 megacycles. The tube may 
be operated at higher frequencies provided the maximum values of plate voltage and 
power input are reduced as the frequency is raised (other maximum ratings are the 
same as shown above). The tabulation below shows the highest percentage of maximum 
plate voltage and power input that can be used up to 12 0 megac ycle s f or the various 
classes of service. Special attention should be give n to adequate ventilation of 
the bulb at these frequencies. 

. 

. 

. 

Frequency, megacycles 

Max Permissible Percentage of Max Rated Plat e 
Voltage and Plate Input 

Class C, plate modulated, 
plate modulated, 

Class C, te~egraphy 

triode ) 
tetrode) 

) 

A\'tRAGC P'LATC CHARACT[RISTICS 
Wlf" l:t1 AS ¥AlltlA ■ LI[ 

~P1 
_l:t•••> VOLTS 

~:,!!- ~ltCll:N VOLTS •110 

' L-_:. a!- _I ,_ ... --~ 
I ..:!.!!-- - .. -- -UllO ~TS Cc ■ O 

c.ot<ITll 

~ -• 
ICTAL SHCU. 

, .. t - -,o 
,... _,. 

I c.-,•-ao 

I . -
0 ,_ ... . ·- ·-

80 

100 

120 

75 

TUI[ SYMBOL 6 IOTTOM Yl[W 
Of 

SOCl[T CONNECTIONS 

KEY 
Pl I 1 - SHELL 
PII 2 - HEATER 
PII J-PLUE 
PII • - SCREU 
PII 5-GRID 
Pl I 1 - NEATER 
Pl I I - CATNOD[ 

TUil NOUNTING POSITIOM 

V[RTICAL OR NOIIZONTAl 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
1-42 (3M) 
Filing No. 8850 ··::;:· 

-

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

GET-976A 

GENERALf/jELECTRIC 
Transmittins Tube GL-1616 - - Description and Rating 

Description 

The GL-1616 is a high-vacuum, half-wave rectifier. Since the tube is 
quick-heating, it is particularly useful in high-voltage devices where 
plate and filament voltages are applied simultaneously under full load 
conditions. 

Technical Information 

These data are for reference only. 
specifications. 

For design information see the 

GENERAL CHARACTERISTICS 

Electrical 

Filament-Filamentary 
Voltage 
Current 

Tube Voltage Drop (See Curve) 

Mechanical 

Type of cooling, Convection (Maximum Ambient 60 C) 

2.5 Volts 
5.0 Amperes 

75 Volts 

Base Description Medium, 4-pin Bayonet, No. 4102 

Maximum Over-all Dimensions (See Outline) 
Length 
Diameter 

Mounting Position Vertical, Base down 

Net Weight, approximate 

Shipping Weight, approximate 

Installation and Operation publication number 

MAXIMUM RATINGS 

Rectifier Operation 

Peak Inverse Voltage 
Peak Plate Current 
Average Plate Current 
Surge Current, Maximum* 

6-13/16" Max 
2-1/16" Max 

3 oz 

3 lb 

GEH-1213 

5500 Volts 
0.8 Amperes 

0.13 Amperes 
2.5 Amperes 

* Equipment should be designed so that this value is not exceeded during 
switching operations. 

wigfi
Stolen 2 Line Transparent
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GET-904 

GENERAL. ELECTRIC 

Transmitting Tube GL-1619 - - Description and Rating 

The GL-1619 is a beam power transmltting tube of the metal type utilizing a 
coated filament to provide fast heating. The high power sensitivity and the quick­
heating feature of this tube make it especially suited for use as an a-for r-f am­
plifier, modulator, frequency multiplier, or oscillator in equipment where quick off­
on operation is essential. 

Operation of the 1619 with maximum ratings is practical at frequencies as high 
as 45 megacycles. Neutralization of the tube is generally unnecessary in adequately 
shielded circuits. In push-pull class AB2 amplifier service, the 1619 will deliver 
over 35 watts of audio power with low distortion. Its maximum plate dissipation is 
15 watts. 

TENTATIVE CHARACTERISTICS AND RATINGS 

Filament Voltage (a-c or d-c) 
Filament Current 
Trans conductance, For plate current of 50 ma 
Direct Interelectrode Capacitances: 

Grid-plate 
Input 
Output 

Base 

2.5 Volts 
2 Amperes 

4500 approx Micromhos 

0.35 
10,.5 
12.5 

Small 

1-JIJf 
µµf 
IJflf 

Wafer Octal 7-pin 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

AS SINGLE-TUBE CLASS A1t AMPLIFIER 

D-c Plate Voltage 
D-c Screen Voltage (Grid No.2) 
Screen Input 
Plate Dissipation 
Typical Operation with Fixed Bias: 

D-c Plate Voltage 
D-c Screen Voltage 
D-c Grid Voltage (Grid No.1) tt o 
Peak A-f Grid Voltage 
Beam-forming Plate Voltage** 
Zero-signal D-c Plate Current 
Max-signal D-c Plate Current 
Zero-signal D-c Screen Current 
Max-signal D-c Screen Current 
Load Resistance 
Total Harmonic Distortion 
Max-signal Power Output (approx) 

AS PUSH-PULL CLASS AB1 t AMPLIFIER 

D-c Plate Voltage 
D-c Screen Voltage (Grid No.2) 
Screen Input* 
Plate Dissipation* 
Typical Operation with Fixed Bias: 

Unless otherwise specified, values are for 2 tubes. 
D-c Plate Voltage 
D-c Screen Voltage 
D-c Grid Voltage (Grid No.1) + o 
Peak A-f Grid-to-Grid Voltage 
Beam-forming Plate Voltage** 
Zero-signal D-c Plate Current 

400 max 
300 max 
3.5 max 

15 max 

300 
250 
-10 
10 

0 
44 
46 

4 
6 

8800 
7 
3 

400 max 
300 max 
3.5 max 
15 max 

400 
300 
-20 
40 

0 
52 

Volts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Milliamperes 
Ohms 
Per Cent 
Watts 

Volts 
Volts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Volts 
Milliamperes 
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t:, Modu lation essentially negative may be used J_f the positive peak of the audio­
frequency envelope does not exceed 1 15 per cent of the carrier conditi on. 

'i'he maximum ratings apply only at freq uenc i es below 45 megacycles. For opera­
tion at higher frequencies adequate ventilation and normal ambient temperatures must 
be maintained, and the plate voltage must be reduced as indicated. 

Frequency, Megacycles 

Percentage of Maximum) 
Rated Plate Voltage ) 
8.!ld Plate Input ) 

45 

100 

90 

75 

The resonant frequency of the grid-plate circuit is approximately 200 megacycles. 

AVERAGE PLATE CHARACTERISTICS 
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GET-748A 

GENERAL. ELECTRIC 
Transmitting Tube GL-1623 - - Description and Rating 

The GL-1623 is a three-electrode transmitting tube for use as an oscillator, 

radio-frequency amplifier, and Class B modulator. This tube is particularly use­

ful as a self-excited oscillator in circuits which are subject to unusual con­

ditions of wide plate-load variations because it is uot critical to changes in 

grid excitation voltage. 

TECHNICAL INFORMATION 

These data are for reference only. For design information see the Specifi­

cations. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Filament Voltage, volts 
Filament Current, amperes 
Amplification Factor 
Direct Interelectrode Capacitances, µµf 

Grid-plate 
Grid-cathode 
Plate-cathode 

MECHANICAL 

Base or Terminal Descriptlon 
Net Weight, oz approv 
Shipping Weight, lb approx 

6 .3 
2.5 

20 

6.7 
5.7 
0. 9 

Medium 4-pin Ceramic, Bayonet 
3 
7 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER (TWO TUBES) Typical Maximum* 
012eration Ratings 

Filament Voltage, volts 6.3 
ccs IC and AS ccs IC and AS 

D-c Plate Voltage, volts 750 1000 750 1000 

Max Signal Plate Current ( per tube )t, ma 100 100 

D-c Max Signal Plate Input ( per tube )t, watts 75 100 

Plate Dissipationt (per tube), watts 25 30 
D-c Grid Voltage, volts -25 -40 
Peak A-f Grid Input Voltage, volts 200 230 
Zero Signal Plate Current, ma 35 30 
Maximum Signal Plate Current, ma 200 200 
Max Signal Driving Power, approx watts 4 4.2 
Effective Load (plate-to-plate), ohms 8400 12000 
Max Signal Plate Power Output, watts 100 145 

CLASS B R-F POWER AMPLIFIER 
Carrier conditions per tube for use with a max modulation factor of 1.0 

Filament Voltage, volts 6.3 
ccs IC and AS ccs IC AND AS 

D-c Plate Voltage, volts 750 1000 750 1000 

D-c Grid Voltage, volts -40 -50 
D-c Plate Current, ma 50 45 50 50 
Plate Input, watts 37. 5 45 
Plate Dissipation, watts 25 30 

Peak R-f Grid Input Voltage, volts 60 62 
Driving Power i, approx watts 1.4 1.7 
Plate Power Output, watts 12 . 5 16 
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CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 

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

Filament Voltage, volts 

D-c Plate Voltage, volts 
D-c Grid Voltage, volts 
D-c Plate Current, ma 
D-c Grid Current, approx ma 
Plate Input, watts 
Plate Dissipation, watts 
Peak R-f Grid Input Voltage, 
Driving Power, approx watts 
Plate Power Output, watts 

approx volts 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
Key down conditions per tube without modulation§ 

Filament Voltage, volts 

D-c Plate Voltage, volts 
D-c Grid Voltage, volts 
D-c Plate Current, ma 
D-c Grid Current, approx ma 
Plate Input, watts 
Plate Dissipation, watts 
Peak R-f Grid Input Voltage, approx volts 
Driving Power, approx watts 
Plate Power Output, watts 

t Averaged over any audio-frequency cycle. 
* At crest of audio-frequency cycle. 

ccs 
600 

-125 
83 
25 

200 
5 

38 

ccs 
750 
-85 
100 

17 

200 
2.5 

55 

Typical 
O;eeration 

IC and AS 
750 

-125 
100 

20 

215 
4 

55 

IC and AS 
1000 

-90 
100 

20 

215 
3.1 
75 

Maximum* 
Ratings 

6.3 
ccs IC and AS, 
600 750 

-200 -200 
83 100 
25 25 
50 75 

17 .5 25 

6.3 
ccs IC and AS 
750 1000 

-200 -200 
100 100 

25 25 
75 100 
25 30 

§ 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. 

APPLICATION NOTES 

* The GL-1623 can be operated at frequencies as high as 60 megacycles. The 

tube may be operated at higher frequencies provided the maximum values of 

plate voltage and power input are reduced as the frequency is raised (other · 

maximum ratings are the same as shown above). The tabulation below shows 

the _highest percentage of maximum plate voltage and power input that can be 

used up to 100 megacycles for the various classes of service. Special atten­

tion should be given to adequate ventilation of the bulb at these frequencies. 

Frequency, megacycles 

Maximum Permissible Percentage of Maximum 
Rated Plate Voltage and Plate Input 

Class B, R-f 
Class. C, plate modulated) 

unmodulated ) 

60 

100 

100 

70 

93 

So 

100 

88 

60 

-
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Filing No . 8850 

GENERAL. ELECTRIC 
SCHENECTADY. N.Y. 
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GET-987 

GENERAL.ELECTRIC 
Transmitting Tube GL-1641 - - Description and Rating 

The 1641 is a high-vacuum, full-wave rectifier for use in high-voltage 

d-c power supply devices operating from the alternating-current supply line. 

Filament Voltage 
Filament Current 

CHARACTERISTICS AND RATINGS 

Average Tube Voltage Drop, output current 
Base Description 

250 ma 

Net Weight, approx 
Shipping Weight 

MAXIMUM RATINGS 

Condenser or Choke Input Filter 

A-c Voltage per Plate, rms 
Peak Inverse Voltage 
Output Current, d-c 

A 

. 

ANODE 
T E.RMIN.6.L5 

I MAX. MIN. 

A 5+· 
B c, 
C 5. 
D ~ 
E .1ze· u· 
F .159' 153' 
6 .:%9\.3¼' 

E.RMIN..._LS. 

4 00 

~ 300 

~ z 
"" rt 
rt 
::, 
u 
""coo 

~ 
0. 

100 

I, 

/ 

I 

I 

I/ 

V 
/ 

V 
V 

/ 

/ ____ ,.,., 

I 

®
LAM!NT 

0 10 lO .30 40 50 60 70 ~O 
Pl.ATE VOLTA6E - VOLT5 

5 Volts 
3 Amperes 

61 Volts 
Medium 4-prong 

7 Ounces 
3 Pounds 

750 
2120 Volts 

250 Milliamperes 

Outline Transmitting 
Tube GL-1641 

K- 8074609 2-3-42 

Average Plate Characteristic 
K- 8074610 2-3-42 

EACH PLATE 
E f = 5. OV. A-C 

G E N E R A L E L E C T R I C C .0 M P A N Y , S C H E N E C T A D Y ,N. Y . 

2-42 (3M) 
Filing No. 8850 ·:·~::, 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-8002--Description and Rating 

The GL-8002 is a three-electrode transmitting tube designed for use as a radio­
frequency power amplifier at high freque ncies . Multiple leads for both the filament 
and grid connectors minimize the inductance to these electrodes. Maximum ratings may 
be used up to a fre quency of 150 megacycles and reduced ratings up to 300 megacycle s. 

TECHNICAL INFORMATION 

These data are for reference only . 
cations. 

For design information see the specifi-

General Design 

Number of Electrodes 
Filament Voltage 
Filament Current 
Direct Interelectrode Capacitances, approximate 

Plate to Grid 
Grid to Filament 
Plate to Filament 

3 
16 Volts 
38 Amperes 

8.7 uuf 
10.2 uuf 
0.90 uuf 

Type of Cooling - Water and Forced Air 
Installation and Operation GEH-1152 

- Maximum Ratings 

CLASS B RADIO-FREQUENCY POWER AMPLIFIER 
Carrier conditions per tube for use with maximum modulation factor of 1.0 

Plate Voltage, d-c 
Plate Current, d-c 
Plate Input 
Plate Dissipation 

CLASS C · R-F POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED 

3500 Volts 
o.6 Amperes 

1800 Watts 
1200 Watts 

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

Plate Voltage, d-c 
Grid Voltage, d-c 
Plate Current, d-c 
Grid Current, d-c 
Plate Input 
Plate Dissipation 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR, TELEGRAPHY 

2500 Volts 
-500 Volts 

0 . 5 Amperes 
0.1 Amperes 

1250 Watts 
750 Watts 

Key down conditions per tube without modulation. Essentially negative modulation may 
be used if the positive peak of the a-f envelope does not exceed 115 per cent of the 
carrier conditions . 

Plate Voltage, d-c 
Grid Voltage, d-c 
Plate Current, d-c 
Grid Current, d-c 
Plate Input 
Plate Dissipation 

3500 
-500 
1.0 
0 . 1 

3000 
1200 

Volts 
Volts 
Amperes 
Amperes 
Watts 
Watts 

ET-T15 
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3-44(\M) 
Filin~ No. 8850 

CE NTER FILAMENT 
TERMINAL 

INDEX BOSS (.:!:020 
DIA 

, 5 .. MAX. 
1
T6 DIA .--~ ~~=± ====:! 

MAX. 
if DIA 

FILAMENT TERMINAL 

GR ID TERMINAL 

FILAMENT TERMINAL 

6 TERMINALS 
EQUALLY SPACED 

s" MIN 
8 

2 1" 1" 
232 ! a 

Outline Transmitting Tube GL- 8002 
K- 6912329 Mar. 16, 1944 

GENEKAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube G L-8002- R -- Description and Rating 

The GL-8002-R is a three-electrode transmitting tube designed for use as a 
radio-frequency power amplifier at high frequencies. Multiple leads for both the 
filament and grid connectors minimize the inductance to these electrodes. The anode 
is fitted with a special hub and cooling is obtained by forced air. Maximum ratings 
may be used up to a frequency of 120 megacycles and reduced ratings up to 200 mega­
cycles. 

TECHNICAL INFORMATION 

These data are for reference only. 
cations . 

For design information see the specifi -

General Design 

Number of Electrodes 
Filament Voltage 
Filament Current 
Direct Interelectrode Capacitances, approximate 

Plate to Grid 
Grid to Filament 
Plate to Filament 

3 
16 Volts 
38 Amperes 

8 .9 uuf 
10.2 uuf 
1.0 uuf 

Type of Cooling - Forced Air 
Installation and Operation GEH-1198 

Maximum Ratings 

CLASS B RADIO-FREQUENCY POWER AMPLIFIER 
Carrier conditions per tube for use with maximum modulation factor of 1.0 

Plate Voltage, d -c 
Plate Current, d-c 
Plate Input 
Plate Dissipation 

CLAS~ C R-F POWER AMPLIFIER AND OSCILLATOR, PLATE MODULATED 

3500 Volts 
0.6 Amperes 

HlOO Watts 
1200 Watts 

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

Plate Voltage, d - c 
Grid Voltage, d-c 
Plate Current, d-c 
Grid Current, d-c 
Plate Inp:.it 
Plate Dissipation 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR, TELEGRAPHY 

2500 
-500 
0.5 
0 . 1 

1250 
750 

Volts 
Volts 
Amperes 
Amperes 
Watts 
Watts 

Key down CCJditions per tube without modul~tion. Essentially negative modulation may 
be used if the positive peak of the a-f envelope does not exceed 115 per cent of the 
carrier conditions. 

Plate Voltage, d-c 
Grid Voltage, d-c 
Plate Current, d-c 
Grid Current, d-c 
Plate In:v1t 
Plate Dissipation 

3500 
-500 
1.0 
0 . 1 

3000 
1200 

Volts 
Volts 
Amperes 
Amperes 
Watts 
Watts 

The air flow should be LlO cubic feet per minute and the temperature of the in­
coming air should not exceed 45 C. The glass temperature m:.ist not be allowed to ex­
ceed 150 C. Ordinarily, deflecting vanes diverting the outgoing air toward the ter­
minal seals provide sufficient cooling . 

ET-T16 

wigfi
Stolen 2 Line Transparent
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3·44 (5M) 
Filing No. 8850 

INDEX 8055 

6 TERMINALS 
EQUALLY SPACED 

125 11
±,002" 

DIA. 

CENTER FILAMENT 
TERMINAL 

FILAMENT TERMINAL 

" ., ____ ~! _____ ~ 
.344:':,025"_ 

STRAIGHT 
SIDE 

IT.la'!--+!+----~~ MIN. 
16 

MAX. 
I f'D_IA_. ___ L_ 

NAME PLATE 

Outline Transmitting Tube GL- 8002-R 
K-69123 85 Mar. 16, 1944 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube GL-8009--Description and Rating 

The GL-8009 is a three-electrode power tube designed for use as a radio-fre­
quency amplifier, oscillator , or Class B modulator. The plate is water-cooled and is 
capable of dissipating 12 to 20 kw, depending upon the class of service. The design 
of the terminal mount connections and the introverted anode minimize lead inductance. 
This tube is particularly suitable for high-frequency applications. 

TECHNICAL INFORMATION 

These data are for reference only. 
tions. 

For design informe.tion see the specifica-

GENERAL DESIGN 

Electrical 

Filament Voltage 
Filament Current 
Amplification Fae tor 
Grid-plate Transconductance, Ib = 2.0 
Direct Interelectrode Capacitances, mu mu f 

Grid-plate 
Grid-filament 
Plate-filament 

Installation and Operation 

Mechanical 
•rype of Cooling 

Water Flow 

Air Flow to Bulb, from a 3-in . Diam Nozzle 

Net Weight 
Shipping Weight, approx 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

CLASS B A-F POWER AMPLIFIER (TWO 'I'UBES) 

D-c Plate Voltage 
Max Signal Plate Current, per tubet 
D-c Max Signal Plate Input, per tubet 
Plate Dissipation, per tubet 
D-c Grid VoJ. tage 
Peak A-f Grid Input Voltage 
Zero Signal Plate Current 
Mex Signal Plate Current 
Max Signal Plate Inputt 
Max Signal Driving Power , approx 
Effective Load, plate-to-plate 
Max Signal Plate Power Output 

Typica 1 
Operation 

7500 10000 

-300 -430 
1450 1690 
1.0 1.0 
7,0 7 . 0 

52 70 
250 225 

2200 3200 
30 45 

12. 6 Volts 
320 Amperes 

20 
21000 Micromhos 

26 
29 

2 . 6 
GEH-1152 

Water and Forced Air• 
12-20 Gallons per 

Minute 
20 Cubic Feet 

per Minute 
7 Pounds 

21 Pounds 

Maximum* 
Ratings 

10500 Volts 
5 Amperes 

40 Kilowatts 
15 Kilowatts 

Volts 
Volts 
Ampere 
Amperes 
Kilowatts 
Watts 
Ohms 
Kilowatts 

ET-T14 
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CI.ASS B R-F POWER AMPLIFIER 
Carrier conditions per tube for use with a max modulation factor of 1.0. 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage 
Driving Power*, approx 
Plate Power Output 

Typical 
Operation 

7500 
-310 
3.5 

450 
500 

8 

10000 
-430 

3 

550 
500 

10 

CI.ASS C R-F POWER AMPLIFIER AND OSCILI.ATOR - PI.ATE-MODUI.ATED 

Maximum* 
Ratings 

10500 

4 
32 
20 

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

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid Current, approx 
Plate Input 
Pla~e Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

CI.ASS C R-F POWER AMPLIFIER AND OSCILI.ATOR 
Key-down conditions per tube without modulation§ 

D-c Plate Voltage 
D-c Grid Voltage 
D-c Plate Current 
D-c Grid CurrenL, approx 
Plate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power, approx 
Plate Power Output 

t Averaged over any audio-frequency cycle. 
* At crest of audio-frequency cycle. 

7500 
-600 

5 
0.45 

1250 
560 

27 

7500 
-1000 

3.0 
0.3 

1550 
460 

16 

10000 
-800 
4.5 
0.4 

1400 
550 
34 

10000 
-1200 

3.6 
0.3 

1770 
880 

28 

10000 
-300 

6 
0.5 

1500 
750 

45 

10500 
-1200 

3.6 
0.6 
36 
12 

10500 
-1200 

6 
o.6 

60 
20 

Volts 
Volts 
Amperes 
Kilowatts 
Kil owe tts 
Volts 
Watts 
Kil owe t ts 

Volts 
Volts 
Amperes 
Ampere 
Kilowatts 
Kilowatts 
Volts 
Watts 
Kilowatts 

Volts 
Volts 
Amperes 
Ampere 
Kilowatts 
Kilowatts 
Vo:ts 
Wa vt.s 
Kilowatts 

§ 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. 

APPLICATION 

* The GL-8009 can be operated at maximum ratings in all classes of service at fre­
quencies as high as 25 megacycles. The tube may be operated at higher frequencies 
provided the maximum values of plate voltage and power input are reduced as the 
frequency is raised. (Other maximum ratings are the same as shown above.) The 
tabulation below shows the highest percentage of maximum plate voltage and power 
input that can be used up to 100 megacycles for the various classes of service. 
Special attention should be given to adequate ventilation of the bulb at these fre­
quencies. 

Frequency - Mc 

Class B R-f 
Per Cent Max Plate Voltage 
Per Cent Max Plate Input 

25 

100 
100 

50 

80 
94 

75 

68 
85 

100 

60 
75 
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Class C Plate-modulated 
Per Cent Max Plate Voltage and Plate Input 100 72 56 45 

Class C 
Per Cent Max Plate Voltage and Plate Input 100 75 62 50 

Pla t e Series Protective Resistors (see paragraph describing plate circuit under In­
s t allation in the Instructions) 

Series Resistor~ ohms 
Max Power Output of Rectifier, kilowatts 

M~x. 

A 5:182 
B s.1:d 
C 4.2'.1'3 

R 
\:," 

~ ·-s 

E. 4.107 
F 3.Z0S 
G 6.f 
H 

,. 
I 4 

J -
K G,30 
L .44Z: 

M 4f 
N -
p z 
R B" 
s ~· 7-;a: 
T 3*' 
u 2. ~ 
V -
w .52.0 

X .l'' 35 

10 
40 

t--f,n. 
5.118. 

:>.II~,· 

14 .IS5 

&. 
4.0i7 
3.135 
-
-

.':l30 
J;,c..6 
.4:;C.:' 
3~" 

·"50 
-

7 

7 
3t 
z." 

I ·· 
4 
.480 
2_-/r;" 

15 
100 

20 
250 

30 
640 
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GENERAL ELECTRIC COMPANY 

3·44 (4M) 
Filing No. 8850 

SCHENECTADY, N. Y. 

Supersedes 
GET-765B 
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GENERAL. ELECTRIC 
Transmittina Tube GL-8010A-R - - Description and Rating 

PRELIMINARY TECHNICAL INFORMATION 

GET-9808 

The GL-8010A-R is a three-electrode transmitting tube with an oxide­
coated, indirectly heated cathode. The anode is fitted with a cooler for 
forced-air cooling. The close spacing of the parallel plane electrodes 
minimizes transit time, yet the interelectrode capacitances are sufficiently 
low to prevent excessive feedback within the tube. These features, together 
with the low lead inductance provided by the disk type terminals, result in 
a tube especially suitable for use as an ultra-high-frequency oscill~tor or 
power amplifier. 

GENERAL DESIGN 

EIBCTRICAL 
Cathode - Indirectly heated 

Heater Voltage 
Heater Current 
Heating Time 

Amplification Factor 
Transconductance at 0 .040 Ampere 
Direct Interelectrode Capacitances 

Grid-plate 
Grid-cathode 
Plate-cathode 

MECHANICAL 
Over-all Dimensions 

Maximum Length 
Maximum Diameter 

Cooling 
A small blower is required for forced-air cooling. 
Air flow must be sufficient to limit the glass 

temperature to 100 Cat the hottest point. 
Mounting 

Plug and flexible leads to heater pins. Spring 
fingers on disks. 

MAXIMUM RATINGS 

- Class C R-f Power Amplifier or Oscillator 
Maximum D-c Plate Voltage 
Maximum D-c Plate Current 
Maximum D-c Plate Dissipation 
Maximum D~c Grid Voltage 
Maximum D-c Grid Current 
Maximum Frequency for Full Ratings 

5.2 - 6.3 Voltst 
1. 75 - 2. 25 Amperes 

1 Minute 
30 

2000 umhos 

1.8 µµf 
2.3 µµf 
0.2 µµf 

4 3/4 Inches 
1 1/2 Inches 

llOO Volts 
100 Ma 

50 Watts 
-500 Volts 

20 Ma 
350 Mc 

tThe heater should be operated as near the lower voltage as is consistent 
with satisfactory tube operation. 

- *This supersedes Tube Type GL-8010-R 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-8012--Description and Rating 

The GL-8012 is a high-perveance transmi tting tube des i gned especial ly f ·or use as 
an oscillator, r-f power amplifier, and frequency multipl ier at the ultrahigh fre ~ 
quenc i es. 

The tube has high plate efficiency at the h i gher frequencies because the tanta­
lum plate and grid are closely spaced, thereby decreasing electron transit time be­
tween filament and plate. Lead inductance and resi s tance are minimized and neutra.1-
ization is facilitated by the sh ort, heavy, doub l e grid and plate l eads. 

TECHNICAL INFORMATION 

These data are f or reference only. For design i nformati on see t he speci fic at ion& 

GENERAL CHARACTERISTICS 

El ectrical 

Number of Electrodes 
Filament Voltage§ 
Filament Current 
Amplification Factor 
Direct Interelectrode Capacitances 

Grid-plate 
Grid-cathode 
Plate-cathode 

Mechanical 

Type of cooling 
Net Weight, approx 
Shipping Weight, approx 
Installati on and Operation 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Class C R-F POWER AMPLIFIER - GRID-MODULATED 

Typica l 
Operation 

3 
6 .3 

1. 92 
18 

_2. 8 
2.7 

0 .35 

Forced Air 
3 
1 

GEH-1258 

Maximumt 
Ratings 

vol ts 
amperes 

uuf 
uuf 
uuf 

ounces 
pound 

(Carrier condi tions per tube for use with a max modu l ation fect or of 1. 0 ) 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage** 
D-c Plate Current 
D-c Gr id Current*, approx 
Plate Input 
Plate Dissipation 
Peak A-f Grid Voltage 
Peak R-f Grid Input Voltage 
Driving Power*~, app~ox 
Plate Power Output 

1000 
-135 

50 
4 

65 
15~ 
3.5 

20 

6 .3 volts 
1000 volts 
-2 00 volts , 

65 mil liamperes 
mill j amperes 

50 watts 
40 watts 

volts 
volts 
watts 
watts 

ET-Tll7 
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Typical Ma.ximumt 
0Eeration Ratin15s 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR - PLATE MODULATED 
(Carrier conditions per tube f or use with a max modulation factor of 1.0) 

Filament Voltage 6.3 
D-c Plate Voltage 800 800 
D-c Grid Voltage~ -105 -200 

From a grid resistor of 10000 
D-c PJate Current 40 65 
D-c Grid Current*, approx 10.5 20 
Plate Input 33 
Plate Dissipation 27 
Peak R-f'Grid Input Voltage, approx 145 
Driving Power*, approx 1..4 
Plate Power Output 22 

CLASS C R-F POWER AMPLIFIER AND OSCILLATOR 
(Key down conditions per tube without modulation)* 

Filament Voltage 
D-c Plate Voltage 
D-c Grid Voltage◊ 

From a fixed supply of 
From a grid resistor of 
From a cathode resistor of 

D- c PJate Current 
D-c Grid Current*, approx 
Pl ate Input 
Plate Dissipation 
Peak R-f Grid Input Voltage, approx 
Driving Power*, a.pprox 
Plate Fower Output 

1000 

-90 
6400 
1400 

50 
14 

130 
1.6 
35 

1000 
-200 

80 
20 
50 
40 

volts 
volts 
volts 
ohms 
milliamperes 
milliamperes 
watts 
wa.tts 
volts 
watts 
watts 

volts 
volts 
volts 
volts 
ohms 
ohms 
milliamperes 
milliamperes 
watts 
watts 
volts 
watts 
watts 

§ The filament i s center-tapped and the center lead is brought out of the tube. With 
this design, it is possible to minimize the effect of filament-Jead inductance by 
c onnecting all three filament leads in parallel through r-f by-pass condensers. 
The center l ead 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. 

** Under typical operating conditi ons the grid voltage may be obtained from a fixed 
suppl y or by a cathode resist0r of 2500 ohms. 

* Subject to wide variations depending on the impedance of tne load circuit. High­
impedance load circuits require more grid current and driving power to obtain the 
desired output. Low-impedance circuits need less grid current and driving power, 
but plate circuit efficiency is sacrificed. The driving stage should be capable 
of delivering considerab l y more than the required driving power and should have a 
tank circuit of good regu l ati on. 

~ At crest of audio-frequency cyc l e with modulation factor of 1. 

~ Obtained preferably from grid leak of value shown, or combination of grid leak 
with either fixed supply or suitably by-passed cathode resistor 

* Modulation, essentially negat i ve, may be used if the positive peak of the audio­
frequency envelope does not exceed 115 per cent of the carrier conditions. 

◊ Obtained from fixed supply, or grid resistor (6400), or by cathode resistor (1400). 
When the 8012 is used in the final amplifier or a preceding stage of a transmitter 
designed f or break-in operation and oscillator keying, a small amount of fixed 

- · 

-
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bias must be used to maintain the plate current at a safe value. With plate volt­
age of 1000 volts, a fixed bias of at least -4 0 volts should be used. 

APPLICATION NOTES 

t The GL-8012 can be operated at frequencies as high as 5 00 megacycles. A~ the fre­
quency is raised, the efficiency and p ower output fal l off. At 6 00 me, an effi­
ciency of about 35 per cent can be expected. Since the efficiency at 6 00 me is 
relatively low, the plate of the tube has been designed to have an unusually high 
dissipation rating. The tube may be operated at higher frequencies provided the 
maximum values of plate voltage and power input are reduced as the frequency is 
raised (other maximum ratings are the same as shown above). The tabulation below 
shows the highest percentage of maximum plate voltage and power input that can be 
used up to 600 me for the various classes of ~ervic e . Speci a l att enti on should be 
given t o adequate ventilation of the bul b of these frequ encies. In ceses where 
free circulation of air around the tube cannot be provided, f orced air-coo l i ng is 
recommended. 

Frequency, megacycles 
Max Permissibl e Percentage of Max Rated Plate 

Voltage 

Class C, grid-modulated 
plate-modulated 
te l egraphy 

zoo 
\ 

I\ 

\ 

I\ 
100 

\ 

\ 

•o 

' 

0 

\ 

\ 

I'-

r, L- 8( 1c 
I IY 1clA1 •A b C E RI ,,. "-~\ 0 :,t, 

\ 

!\ 
\ 

\ I\ 

\ 

I\. 
r-.. r-.. 

1, i---. l"<lv, 

1'- 1---.. 
..__~ 

100 C:.00 
PLAT~ V O LT~ 

TC 

,.,~ 
r--......, 1!,. 

.. 
-- L- L-

Typical Characteristics GL- 8 012 
K- 8074671 4-18 -42 

400 
/ •IOC V 

I Ep• ~~ 

I V. 0 G-1 - BC le 
V /v iA,\ E Rt C:i"" PLA rE CH ~R.o.C 

I / E-1 =G .3f/C L.: s 
I / / ,_ 
I / / / 

/ V 
V V ,o 

I 
/ / 

/ I/ 
/ I/ Rl1·~ \.., 15 I I<' ' 

/ 
V 

/ 

I/ I/ 
V I/ V 2C 

100 ,,v ,v / 

500 

100 
100 
100 

rTIR 

V I/ I/ V- Ln 
V 

........ ~ 
0 100 

/ ✓" ,,v 
v 1.....--" L----y 

L...-- J..- _ J..-.- ,_.. ,_.. 
<ooo ~o 
P~AT~ VOLT~ 

Average Characteristics GL-8 012 
K- 8074670 4-18 -42 

- p 

l.t!OO 
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63 
63 
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ELECTRONICS DEPARTMENT 

GE~ERAL. ELECTR C 
Transmitting Tube CL=-8020--Des«:~iption and ft.ating 

TECHNICAL INF'ORMATiON 

The GL-8020 is a half-wave, high-vacuum rectifier tube. These data are for refe~ 
ence only. For design information see the specifications. 

GENERAL CHARACTERISTICS 

Number of Electrodes 

Electrical 

Cathode - filamentary,thoriated tungsten 

Voltage 
Current 
Heating Time (Before applying plate voltage) 

Tube Voltage Drop, lb= 100 milliamperes 
Capacitance, filament 

Mechanical 

Type of Cooling - Convection 

Maximum Ambient Temperature 60 C 

Net Weight, appr oximate 

Shipping Weight, approximate 

Installation and Operation - ET-JJ5 

MAXIMUM RATINGS AND TYPICAL UPERATING CONDITIONS 

Rectifier Operation 

Peak Inverse Voltage 

Peak Plate Current • 

Average Plate Current 

Surge Limiting Diode Operation 

Maximum Filament Voltage 

Peak Forwar d Voltage 

Peak Plate Curr ent, maximum 

Peak Plate Cu r rent, minimum available 

Average Plate Dis sipation 

Typica~ 
Operation 

5.5 

100,000 

2 

2 

5 Volts 
5.5-6.5 Ampere s 

200 Volts 
1.4 Micromicrofards 

3 Ounces 

3 Pounds 

Maximum 
Ratings 

40,000 Vo l t s 

750 Millia mpere s 

100 Milli~mperes 

5 .8 Volts 

12,500 Volt s 

Amperes 

Ampe r e s 

Wat ts 
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INDEX TO INSTRUCTIONS FOR RADIO TRANSMITTING TUBES 

Tube T ype 

GL-1L21, GL-1L33, GL-1L36, 
GL-1L38 . . ........... .. .... . ... . 

GL-1L22, GL-1L23, GL-1L25 . . .... . 
GL-1S21 .. . ..... . ..... . . . ...... .. . 
GL-3C23 . .... .. . . ... . . . . . .. ...... . 

GL-146 ........ . ......... . ... . . .. . 
GL-152 ... . . . . . .... ... .. . .. . . .. .. . 
GL-159 .. ..................... . .. . 
GL-169 . . .. . . .................... . 
GL-203A ... .. ... . .. . . . ......... . . . 

GL-204A .... . ....... ... ....... .. . . 
GL-207 . ..... .. ........ . ... .. . .. . . 
GL-211 . . ......... . ... . ..... .. ... . 
GL-217C . . . .. . .............. . .... . 
GL-242C . . .. . .......... .. ........ . 

GL-266B .. .. .. . .. . .. . . . . . .. .. . ... . 
GL-276A . . . ......... . .. . . .. ... . .. . 
GL-502 ... ... . .. . . .. ... . . . .... . .. . 
GL-800 .. .............. . ....... . . . 
GL-801 ... . . . .......... . . . ... ... . . 

GL-802 ..... . . . .... .... ... . . .. . .. . 
GL-803 ........... . .. . . . .. . ... . . . . 
GL-805 . .. . ......... . .. . ..... .... . 
GL-806 .. .. .. .. ...... . . .. .... . ... . 
GL-807 . ...... -..... .. ....... . .... . 

GL-809 .. . ..... . ... . ... .. ...... . . . 
GL-810 ........................ .. . 
GL-811 . .. ... .. . . . . . .. . ..... . .. .. . . 
GL-812 . . ... ...... . .... .. . . .. . . . . . 
GL-813 . ...... . ... . ... .. . ...... .. . 

• GL-814 ... . .... . ................ . . 
GL-815 . . ...... ... .............. . . 
GL-816 ..... . .................. .. . 
G L-828 . . . . . ........ .. ... . ....... . 
GL-829 . ... . ...... . . . ... . . . .. .. .. . 

GL-830B ... . .. ... ... . . . ...... . . . . . 
GL-833A ......... . ............ . .. . 
GL-835 . . . ......... . ..... . ....... . 
GL-~6 ... . .. .... .... . . . . .. .. . ... . 
GL-837 ...... . .. .. .......... .... . . 

Instructions 

GEH-980H 
GEH-980H 
GEH-980H 
GEH-980H 
GEH-980H 

GEH-980H 
ET-Hl 
GEH-980H 
GEH-1066B 
GEH-980H 

GEH-977E 
GEH-980H 
GEH-1287 
ET-H8 
GEH-980H 

GEH-1116 
GEH-1115A 
GEH-980H 
GEH-1113A 
ET-H3 

GEH-1114 
GEH-llllB 
GEH-lll0B 
GEH-1108A 
ET-H12 

GEH-1127B 
GEH-1205A 
ET-H2 

GEH-1189A 

GEH-1190A 
GEH-980H 
GEH-1204A 
ET-H6 

Tube Type 

G L-838 .... · ..... . . . . . ..... . ...... . 
GL-842 .......... . ..... . . . . . . .. .. . 
GL-843 . ... . ...... . .............. . 
GL-845 . .. . . .... . .. . .. . . . ........ . 
G L-846 . . .... ... . .... . . .. ... . . .. . . 

G L-849 . . .... . . .. . . .... . ..... . . . . . 
GL-851 ... .... ....... . .. .. . ... .. . . 
GL-857B ............. . . .. .. . . . ... . 
G L-858 . . ... . .... . .... . ... . . . .... . 
G L-860 . . . . . . ..... . . ............. . 

GL-861 ........ . . . ... . .......... . . 
GL-862A ... . ..... . ............... . 
GL-866A/ 866 . . .... . ......... . ... . . 
G L-869 B . ........................ . 
GL-870A ... .... .. ..... . ... . . . . ... . 

G L-872 .. ........ . .... . .......... . 
GL-872A . .... .. . ... . . ... . ........ . 
GL-872A/ 872 ... . . . ... . ..... .. . . .. . 
G L-880 . . . . . . . . . . . . . . . . . .. ....... . 
G L-889 . . ........................ . 

GL-889R ................... . ..... . 
G L-891. . . . . . . . . . . . . . . . .. . .. . .... . 
GL-891R ... . . .. . . . ... . . .. ........ . 
GL-~2 . ....... . . . ..... . . . . .. .. . . . 
GL-892R ........... . . . ..... . ..... . 

GL-893A . . . . . . . ... ... ... . . . . .. .. . . 
GL-893R .......... . ... . ....... . .. . 
GL-898A ....... . ..... . ......... . . . 
GL-1613 . .. . . . . . .. . . ..... . ... . ... . 
GL-1614 .. .. .. . .. . . . ... ... .. .. . . . . 

GL-1616 .... . . . .. . . . . . . . . . . . . . . .. . 
GL-1619 .. . ......... . ... . ..... . . . . 
GL-1623 .............. . ..... .. ... . 
GL-1641 . ... . . . .. ... . . . . .. . . .... . . 
G L-8002 ....... . .. . .. . ......... . . . 

GL-8002R . . . ..... .. .... . .. . ..... . . 
G L-8009 . . . . . . . . . . . . . ..... . ...... . 
GL-8010AR .............. . .... . . . . 
GL-8012 ..... . .......... . ..... . .. . 
GL-8020 ... .. . ... . .. ....... . ..... . 

June 15, 1944 

Instructions 

GEH-980H 
ET-H4 
ET-Hll 
GEH-980H 
ET-Hl 

GEH-980H 
GEH-980H 
GEH-977E 
ET-Hl 
GEH-980H 

GEH-980H 
ET-Hl 
GEH-1196 
GEH-977E 

GEH-977E 
GEH-977E 
GEH-977E 
ET-Hl 
ET-Hl 

GEH-1198 
GEH-1123A 
GEH-1122A 
ET-Hl 
GEH:1120A 

ET-Hl 
GEH-1198 
ET-Hl 

GEH-1213 
GEH-1117 
GEH-1104 

ET-Hl 

GEH-1198 
ET-Hl 
GEH-1239B 
GEH-1258 
GEH-1255 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Water-cooled Transmitting Tubes -- Installation and Operation 

INSTALLATION 

MECHANICAL 

The handling of a transmitting tube 
requires care since a tube may be damaged 
if subjected to shock or vibration. 

The tu.be should be tested upon re­
ceipt in the equipment in which it is to 
be used. The glass bulb, and particularly 
the glass area around the terminals, 
should be free from foreign matter. The 
leads become hot during operation so that 
any foreign material may become charred 
and cause puncture of the bulb. 

The standard jacket supports the tube 
in the correct vertical position with the 
filament end up. The tube must not be 
subjected to vibration or ehock. 

The tube should be placed in its 
water jacket carefully, centered accurate­
ly, and then firmly fastened. Secure the 
tube in its jacket before making the elec­
trical connections. When the jacket­
clamping device is tightened, the contacts 
must seat properly on the tube flange. 
Proper seating in the jacket will be ob­
tained by use of the standard ge.sket­
vh1ch is supplied with each tube. A new 
gasket must be used whenever a tube is 
placed in the jacket. It is recommended 
that the gasket be coated with a thin film 
of prodag to prevent sticking. The clamp­
ing device should first be tightened gent­
ly to prevent possible strain at the anode 
seal caused by improper seating of the 
flange. When this preliminary adjustment 
indicates the tube is seated properly, the 
jacket can be tightened securely. Do not 
tigh_ten more than required to seat the 
anode flange properly on the gasket. If 
these precautions are not taken, the tube 
may be ruined by a glass crack caused by 
the uneven pressure on the flange. The 
grid and filament leads should not be taut, 
but should allow for some movement without 
placing a strain on the glass bulb. When 
electrical connections are me.de to the 
tube, care should be taken to exert as 
little bending movement as ~ossible to the 
terminal pins. Before e. readjustment of 
either the tube or its jacket is made, the 
leads should be disconnected. The retain­
ing lugs, threads, and moving parts of the 
jacket may be kept free from rusting and 
sticking by coating them with a thin film 
of 011 or oildag. Do not use an adhesive 
to seal the jacket against leaks because 
any sticking of the anode in the jacket 
may cause the tube to be damaged during 
its removal. 

COOLING 

The water-cooling system for the 
anode consists, in general, of a source of 
cooling water, a water je.cket1 and a feed­
pipe system which carries the water to and 
from the jacket. When the anode is at a 
high potential above ground, the feed-pipe 
system should have good insulation quali­
ties and proper design to reduce the leak­
age current to a negligible value. 

An outlet water thermometer and a 
water flowmeter are advisable since water 
flow and temperature are important. The 
water must not be allowed to boil and the 
flow must be great enough to prevent steam 
bubbles forming on the plate surface. The 
temperature of the water at the outlet 
must not exceed 70 C. Proper functioning­
of the water-cooling system is of the ut­
most importance. Even a momentary failure 
of the water now will · dame.ge the tube. It 
is, therefore, necessary to provide a 
method for preventing operation of the 
tube during such e. condition. This may be 
accomplished by the use of water-flow cir­
cuit breakers, or interlocks, which open 
the filament and plate power supplies 
whenever the flow is insufficient or 
ceases. 

The cooling water should flow upward 
along the anode and the piping must bear­
ranged -to avoid air traps in the jacket. 
Excessive water hammer may develop peak 
water pressures sufficient to deform the 
anode. Therefore, the piping system must 
be installed and operated properly so that 
water hammer does not occur. The pressure 
in the jacket must not exceed 80 pounds 
per square inch. If necessary, relief 
valves should be installed to prevent ex­
cessive pressure. The rate of water flov 
given on the Description and Re.ting Sheet 
is usually sufficient for all types of 
service. Under abnormal conditions an in­
creased rate of flow may be necessary to 
prevent overheating the formation of 
steam may be detected by the use of an im­
provised stethoscope which may consist of 
six feet of insulating tubing with proper 
safety precautions. The stethoscope is 
pressed against the jacket at various 
points while suitable listening observa­
tions are made. 

,Distilled water is recommended for 
cooling because it greatly reduces the 
probability of scale formation on the 
anode during life. Scale hinders proper 
transfer of heat from the anode to the 
water. The mineral content, flow, heat 
dissipation, temperature, etc., of undis-

ET-H1 
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tilled vater are so varied that no spe­
c1tic reco111111endations to prevent scale can 
bo made. A sample of the cooling water 
should be analyzed before plans are made 
tor the water system. In general, water 
which shows a hardness greater than 10 
grains per gallon should not be used. Re­
gardless of the kind of water used, the 
system should be kept free from accumula­
tion of foreign material. A 10 per cent 
solution of hydrochloric acid will ordi­
narily dissolve scale in emergency cases. 
Arter such treatment, the anode should be 
rinsed carefully. The tube must be removed 
from its jacket for this treatment and, 
since frequent removals are objectionable 
because of danger from accidental breakage, 
it is desirable t~ prevent the formation 
of scale. 

When forced-air cooling is called for 
on the Description and Rating Sheet, a 
system should be used which consists of a 
blower with air ducts of proper cross-sec­
tional area which supply air to suitable 
air nozzles. In certain of the larger 
tubes (such a~ the 862 and the 898) both 
the bulb and the stem must be air cooled. 
In these tubes the nozzle which supplies 
air to the filament stem is incorporated 
in the base, and the nozzle which supplies 
air to the bulb is part of the water jack­
et and acts as a combination air nozzle 
and electrostatic shield. 

Tubes which requi.re forced air cool­
ing on the stem only have an air nozzle 
incorporated in the cathode base. 

'Where the air nozzle is not part of 
the base or water jacket and the grid and 
filament terminals and the bulb requi.re 
air cooling,a nozzle should be provided as 
part of the air-cooling system to direct 
the cooling air toward the top portion of 
the bulb. 

The system should be arranged so that 
the temperature of the glass is not more 
than 150 Cat the hottest point. Even when 
forced air cooling is not called for on 
the Description and Rating Sheet, free 
circulation of air must be provided to 
limit the temperature of the glass to this 
value . 'When there is inadequate ventila­
tion or where a tube is used at the higher 
frequencies. forced air cooling may be re­
quired. In such cases a small blower may 
be used with suitable nozzles directing 
the air to the areas where cooling is nec­
essary. 

The cooling air must not contain any 
foreign matter. The air-cooling system 
should be electrically interconnected with 
the filament and plate supplies to prevent 
the application of voltage to the tube 
without suitable cooling. Precautions 
should be taken to insulate the air-cool­
ing system from the anode and grid. 

Air and water cooling of the GL-862 
and -898 must be continued tor ten minutes 
after power has been removed. For all 
other types water cooling only must be 
continued for two minutes after shutdown. 

ELECTRICAL 

Suitable meters should be provided 
for reading filament voltage, plate volt­
age, and current, and d-c grid current. A 
tube life recording meter (to read hours 
of operation) should also be provided. 

The installation of all wires and 
connections must be made so that they do 
not lie on or close to the glass of the 
tube. Otherwise, severe trouble may arise 
from corona discharge or increased dielec­
tric loss whi~h will result in almost cer­
tain puncture. 

The filament circuit carries a high 
current at low voltage. Therefore, the 
usual precautions should be taken against 
loss of voltage and heating due to poor 
connections. The filament connectors par­
ticularly should be large and make good 
contR.ct. 

In the case of the 8002 tube, three 
filament leads are brought out to termi­
nals. These may be paralleled by capaci­
tor.a to reduce the inductance of the fila­
ment circuit for the r-f returns. The 
filament sections must be operated in 
series from the filament supply. The cen­
ter tap is to be used only for r-f or 
power supply returns. 

The high 1n1 tial rush of current 
through the filament when the switch is 
first closed should be limited by the use 
of some form of filament starter. This 
may be a system of time-delay relays cut­
ting resistance out of the circuit or 
high-reactance filament transformer or a 
manual control. .In any case, the starting 
current must never, even momentarily, ex­
ceed 1 1/2 times the normal value. Provi­
sion must be made also for accurate ad­
justment and maintenance of the filament 
voltage. The filament voltmeter should be 
connected to indicate the voltage at the 
filament terminals. The filament base 
should not be connected to ground or to 
any part of the circuit. Filament power 
may be alternating cur~ent or direct cur­
rent, 'When alternating current is used, 
the plate and grid circuit returns should 
be made to the center point of the fila­
ment supply. When direct current is used, 
these returns should be made to the nega­
tive terminal . 

For multiphase filament tubes it is 
essential that the connections for each 
type of filament voltage supply be made 
according to the circuit diagram to pre­
vent distortion and possible failure of 
the filament. 
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The plate circuit should be provided 

with a time-delay relay to delay the ap­
plication of plate voltage until the fila­
ment has reached at least 80 per cent of 
the normal voltage, It must be provided 
also with protective devices to prevent 
the tube from drawing a heavy overloan. 

The coil of an instantaneous overload re­
lay (set for slightly higher than normal 
plate current) placed in the ground lead 

of the plate return and operating to re­
move the plate voltage may be used for 
this purpose. The total time required for 
the operation of the relay and breaker 

should be in the order of one-tenth second 
and not more than one-sixth second, Plate 
series protective resistors should also be 
provided to protect the tube from exces­
sive energy dissipation during instanta­
neous failure of insulation, within the 
tube or within the transmitter, The mini­
mum value of this resistor which will give 
adequate protection with minimum power 
loss is given on the Description and Rat­
ing Sheet. Precautions must be taken so 
that no high capacitance is connected di­
rectly across the tube in such a manner 
that a disturbance within the tube will 
discharge appreciable energy from the ca­
pacitor. 

The grid circuit should be provided 
with heavy conductors, carefully connected, 
in order to prevent overheating of the 
grin terminal due to r-f currents. 

In the 8002 tube three grid leads are 
brought out to terminals. These may be 
used in parallel to reduce the inductance 
of the grirl circuit. If desired, to re­
duce coupling, one lead may be used for 
the neutralizing circuit and the other two 
tor the grid-excitation circuit, 'When the 
tube is used in an oscillator circuit at 
the higher frequencies, it may be neces­
sary parti~lly to neutralize the feedback 
in order to prevent excess grid excitation 

caused by the normal grid-plate capaci­
tance. 

If two or more tubes are used in the 
circuit, controls should be provided so 
that adjustment may be made to balance 
properly the plate current taken by each 
tube. 

In Class B service, grid bias of ex­
cellent regulation is usually required. 

In Class C service, the bias voltage 
may be supplied by a grid leak, or by a 
combination of grid leak and generator, 
grid leak and rectifier, or grid leak and 
cathode-bias resistor suitably by-passed. 
The combination method is particularly 
suitable to reduce distortion, especially 
in plate-modulated operation. Since the 
grid-bias voltage for Class C service is 
not particularly critical, correct circuit 
adjuatment may be obtained with values 

differing widely from those indicated f'or 
this service. 

I 
The circuits should be arranged to 

prevent parasitic oscillations so that the 
tube will not be subjected to excessive 

voltages and currents. 

OPERATION 

When a new tube is first placed in 
operation, it should be operated without 

plate voltage fo-r fii'teen minutes at rated 
filament voltage. After this initial pre­
heating schedule, plate voltage can be ap­
plied, Operate for fifteen minutes at ap­
proximately one-half the usual plate volt­
age. Full voltage may then be applied and 
the tube operated under the normal load 
conditions for a period of one hour or 
more. Every three months spare tubes 
should be given the preheating and initial 
operation schedule discussed above. 

The filament should be operated at 

constant voltage rather than constant cur­
rent and must be allowed to reach at least 
80 per cent normal voltage before plate. 
voltage is applied. Intermittent power 

supply interruptions may be allowed pro­
vided the time" off does not exceed one 

second. If the tube is to be used at rel­
atively low output, the plate current will 
be less than normal, requiring less than 
normal emission of the ti.lament. The fil­
ament, therefore, may be operated at a 
voltage slightly lower than rated voltage, 
giving longer life, The permissible re­
duction in filament voltage may be checked 
by reducing the· filament voltage with the 
transmitter under normal operation to a 
value where reduction in output or in­
crease in distortion can just be detected. 
The filament voltage must then be in­
creased by an amount equivalent to the 
maximum percentage regulation of the fila­
ment supply voltage. Care must be taken 
that sufficient emission is provided. 
Otherwise, instability of operation or ex­
cessive distortion may be experienced, or 
the rated plate dissipation of the tube 
may be exceeded. From the viewpoint of 
tube life, it is usually economically ad­
vantageous to provide. good regulation of 
the filament voltage. For example, if the 
filament is operated continuously at 6 per 

cent above normal voltage, the evaporation 
life will be reduced to approximately one­
half. 

'When a three-phase or six-phase a-c 
filament-supply voltage is used, the phase 
voltages must all balance within 15 per 
cent during the filament starting period. 
During normal operation the phase voltages 
must never, even momentarily, exceed 10 
per cent unbalance. 

If the apparatus in which the tube le 
used is to be idle for periods not exceed-
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ing tvo hours, voltage should be main­
tained on the filament. However, if de­
sired, provision may be made to reduce the 
filament voltage to approximately 80 per 
cent of the rated value during the stand­
by. Where stand-by periods exceed two 
hours the filament voltage may be removed. 

When direct-current filament excita­
tion is used, the filament leads should be 
reversed every 500 hours of operation. 

Maximum ratings and typical operating 
conditions for each recommended class of 
service are given on the . Description and 
Rating Sheet. The amplifier classifica­
tions used are those given in the Report 
of the Standards Committee of the Insti­
tute of Radio Engineers. 

The output values given in the tabu­
lation on the Description and Rating Sheet 
are approximate tube outputs under certain 
typical operating conditions. These must 
not be used as ou~put ratings; circuit 
losses must be subtracted from the tube 
output in calculating the useful output. 

The approximate anode dissipation may 
be calculated from the following expres­
sion: 

(T2 - Tl) 

p(kilowatts) = n( 4 ) 

in which (T1) is the known initial temper­
ature of the gooling water in degrees cen­
tigrade, (T2) the temperature of the water 
at the water jacket outlet in degrees cen­
tigrade, and (n) the water flow in gallons 
per minute. 

In determining the value of plate 
voltage for normal operation, t.he line 
voltage fluctuation, load variation, and 
manufacturing variations must be estimated 

/ See Description and Rating Sheet 

so that the maximum rated values will not 
be exceeded. 

When a new circuit is tried or when 
adjustments are made, the plate voltage 
should be reduced to approximately one­
half the rated value to prevent damage to 
the tube or associated apparatus. After 
correct adjustment has been made with the 
tube operating smoothly and without exces­
sive heating of the cooling water or the 
glass bulb, the plate voltage may be 
raised in several steps to the desired 
value. Adjustments should be made at each 
step for optimum operati9n. 

In case of overload and resultant 
overheating of the tube, the vacuum may be 
impaired. When the quantity of gas is not 
too great, the tube may be operated to 
bring about an electrical cleanup of the 
gas. The first step in the process should 
be a short period of operation at a plate 
voltage of one-half the normal value. The 
plate voltage should then be increased to 
the normal value and the tube allowed to 
operate for a period of one hour or more. 
In severe cases it may be possible to age 
the tube by operating with a series resis­
tor in the plate supply. Short periods of 
operation may be conducted at each step as 
the resistor is reduced until stable oper­
ation at the normal plate voltage is ob­
tained. 

Before turning off the water prepara­
tory to removing the tube, be sure that 
the inner electrodes are below red heat. 
Do not force the tube when removing it 
from the jacket. Release the securing de­
vice so that it will not stick, then ma­
nipulate the tube carefully to avoid put­
ting strains on the glass. If sticking 
does occur, rotate the tube gently back 
and forth, at the same time raising it 
carefully. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 

Transmitting Tube GL-816--lnstallation and Operation 

INSTALLATION 

The BASE of the 8 16 fits the standard 4-contact socket which should be installed 
to hold the tube ' in a vertical position with the base down. The plate connection is 
made to the cap at the top of the bulb. 

The CONDENSED -MERCURY temperature of the 8 16 should be maintained between 20 C 
(68 F) and 60 C (140 F). This temperature can be measured with a thermocouple or a 
small thermometer attached with a minimum amount of putty at a point near the base 
end of the bulb. Lower than recommended condensed-mercury temperature raises the 
potential at which the tube starts and is unfavorable for long filament life. Higher 
than recommended condensed-mercury temperature decreases the potential at which the 
tube starts and is favorable for long filament life but reduces the peak inverse 
voltage which the tube can stand . . 

The COATED FI LAMENT should be operated at the rated value of 2.5 volts under 
average operating conditions . The filamen t voltage, measured at the tube terminals, 
should _no t vary more than ± 5 per cent from the rated value. This tolerance should 
include the effects of regulation caused by transmitter-modulation load as well as 
the normal power-supply regulation. Less than t he recommended filament voltage may 
cause a high voltage drop wi t h consequent bombardment of the filament and eventual 
loss of emission. Greater than the rated voltage will also shorten the life of t he 
filamer. t . 

CAUTION SHOULD BE OBSERVED WHEN THE FILAMENT VOLTAGE IS MEASURED BECAUSE THE 
FILAMENT CIRCUIT I S AT HIGH D-C POTENTIAL. 

The filament of the 8 16 should be allowed to come up to operating temperature 
before the plate voltage is applied. For ·average conditions, the delay should be 
approximately 10 seconds. If there is evidence of arc-back ir. the tube, the delay 
should be increased. In radio transmitters during "standby" periods, the filament 
should be kep t at its rated voltage to avoid delay in "coming back". A protective 
relay is desirable in the plate circuit to preven t automatically t he application of 
plate voltage until the filament has reached operating temperature. 

When an 816 is first placed in service; the filament should be operated at nor­
mal voltage for approximately five minutes without plate voltage in order to distrib­
ute t he mercury properly. This procedure need not be repeated unless, during subse­
quent handling, the mercury is spattered on che filamen t and plate. 

The 816 should be isola ted from the transmi t ter as much as possible in order to 
avoid the detrimental effects of electromagnetic and electrostatic fields . These 
fields tend to produce breakdown in the mercury vapor, are detrimenta l to tube life 
and make filtering difficult. External shielding should be used when the tubes are 
in proximity to these external fields. R-f filtering should be used when the tubes 
are affected by r-f voltages. When shields are us ed , special attention must be given 
to adequate ventilation and to the maintenance of normal condensed -mercury tempera­
ture. 

OPERATION 

Filter circuits of either the c ondenser-input or the choke-input type may be 
used. If the condenser-input type of filter is used, special attention must be given 

ET-H2 
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to the instantaneous peak value of the a-c input voltage which is about 1 . 4 times the 
rms value as measured with an a-c voltmeter. It is important, therefore, that the 
filter condensers (especially the input condenser) have a sufficiently high breakdown 
rating to withstand this instantaneous peak value. With the condenser-input type of 
filter, the peak plate current of the tube is considerably higher than the load cur­
rent . 'When choke-input to the filter is used, the peak plate current is substantial­
ly reduced. This type of filter is preferable from the standpoint of obtaining the 
maximum continuous d-c output current from the 816 w1der the most favorable condi­
tions. 

Two or more 816 1 s may be connected in parallel to give a corresponding increase 
in output current over a single tube. In this service, a stabilizing resistor of 
approximately 50 ohms should be connected in series with each plate in order that a 
proportionate share of the total load current will be carried by each tube. In spe­
cial cases where i t is desirable to minimize the small power loss caused by ·the volt­
age drop through the stabilizing resistor, an inductance of approximately one-third 
henry may be connected in series with the plate lead of each ~ube in place of Lhe 
stabilizing resistor. The inductance has the added adva~tage of limiting Lh e peak 
current to each tube, which is especially desirable when a condenser-input type of 
filter is used. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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ET-H3 

GENERAL.ELECTRIC 
Transmitting Tube GL-807 • • Installation and Operation 

Installation 

The base of the 807 fits a standard 
five-contact socket which may be installed 
to hold the tube in any position. 

The heater voltage, under the maximum 
screen and plate dissipation conditions, 
should never fluctuate so that it exceeds 
7.0 volts. 

The heater should be operated at nor­
mal filament voltage during stand-by peri­
ods. If the stand-by periods exceed two 
hours the filament current may be shut off 

The cathode circuit of the 807 should 
be connected to the electrical midpoint . of 
the heater circuit when the heater is op­
erated from an a-c supply. When the heater 
is operated from a d-c source, the cathode 
circuit should be connected to the nega­
tive heater-supply lead. In circuits where 
the cathode is not directly connected to 
the heater, the potential difference be­
tween them should not exceed 100 volts. If 
the use of a large resistor is necessary 
between heater and cathode in some circuit 
designs, it should be by-passed by a suit­
able filter network to avoid the possibil­
ity of hum. 

The plate of the 807 shows no color 
when the tube is operated at its maximum 
plate-dissipation rating for each class of 
service. 

The screen voltage may be obtained 
from a separate source, from a potenti­
ometer, or from the plate supply through a 
series resistor, depending on the service 
in which the tube is used (see OPERATION). 
When the screen voltage is obtained fr.om a 
separate source, or from a potentiometer, 
plate voltage should be applied before or 
with the screen voltage. Otherwise, with 
voltage on the screen only, the screen 
current may rise high enough to cause ex­
cessive screen dissipation. When screen­
voltage regulation is not an important 
factor, the series-resistance method for 
obtaining screen voltage is desirable be­
cause of its simplicity and because it 
limits the d-c power input to the screen. 
The screen should not be allowed to attain 
a temperature corresponding to more than a 
barely perceptible red color. This temper-

ature corresponds to the screen input 
values shown under CHARACTERISTICS. 

It is, perhaps, not too well known 
that the screen current is a very sensi­
tive indication of plate-circuit loading 
and that screen current rises excessively 
(often to the point of damaging the tube) 
when the amplifier is operated without a 
load. Therefore, care should be taken 
when tuning an 807 under no-load condi­
tions in order to prevent exceeding the 
screen-input rating of the tube. 

A protective device, such as a high­
voltage fuse, should be used to protect 
both the screen and plate against over­
loads. When a potentiometer of poor regu­
lation or a series resistor is used for 
obtaining the screen voltage, the protec­
tive device should be placed in the common 
positive high-voltage supply lead. It 
should remove the high-voltage supply 
when the d-c plate current reaches a value 
50 per cent greater than normal. When the 
screen voltage is obtained from a separate 
source or from a potentiometer of good 
regulation, a protective device should 
also be placed in the screen-supply lead. 
It should remove the screen voltage when 
the d-c screen current reaches a value of 
50 p e r cent greater than normal. 

Shielding and isolation of the input 
and output circuit are necessary for 
stable operation. In some cases where the 
tube is used as an r-f amplifier, neutral­
ization may be necessary to prevent feed­
back. The r-f impedance between the_ screen 
and cathode must be kept low, usually by 
means of a suitable by-pass condenser. The 
capacitance of this condenser may be in 
the order of 0.01 to 0.1 microfarad. In 
telephone service when the screen is modu­
lated, a smaller capacitance may be re­
quired in order to avoid excessive a-f 
by-passing. However, if the capacitance 
is too small, r-f feedback may occur be­
tween plate and control grid, depending on 
the circuit . layout, operating frequency, 
and power gain of the stage. A-f by-pass­
ing difficulties can usually be eliminated 
if the screen by-pass condenser is re­
placed by a series-tuned circuit to reso­
nate at the operating frequency. The 
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series-tuned circuit presents a high im­
pedance to audio frequencies but a very 
low impedance to its resonant frequency. 

When a new circuit is tried or when 
adjustments are made, it is advisable to 
reduce the plate and screen voltage. This 
may be done by means of a protective re­
sistance of about 3000 ohms in series with 
the positive high-voltage supply lead. 
When a fixed screen supply is used, a pro­
tective resistor of about 10,000 ohms 
should also be employed_ in the screen lead. 

Operation 

In push-pull Class AB2 audio service, 
the 807 may be operated as shown under 
CHARACTERISTICS. The values cover opera­
tion with fixed bias and have been deter­
mined on the basis that some grid current 
flows during the most positive swing of 
the input signal. 

In Class B r-f service, the 807 may 
be supplied with screen voltage from a 
separate source or from a potentiometer 
connected across the plate supply. Con­
trol-grid bias may be obtained from a bat­
tery, from a rectifier of good regulation, 
or from a cathode resistor, suitably by­
passed for both audio and radio frequen­
cies. 

In plate-modulated Class C r-f serv­
ice, GL-807 can be modulated 100 per cent. 
The screen voltage $hou~d preferably be 
obtained through a voltage-dropping resis­
tor connected in series with the modulated 
plate-voitage supply. The screen voltage 
may also be obtained from a separate 
source, or from- a potentiometer across the 
plate-voltage supply. In this case, modu-

lation of the screen voltage can be accom­
plished either by connecting the screen to 
a separate winding on the modulation 
transformer, or by connecting it through a 
blocking condenser to a tap on the modu­
lation transformer or choke. With the 
latter method, an a-f choke of suitable 
impedance should be connected in series 
with the screen-supply lead. Control-grid 
bias should be obtained from a grid leak 
or from a combination of either a grid 
leak and cathode resistor or grid leak and 
fixed supply. 

In Class C r-f telegraph service, the 
GL-807 may be operated with screen voltage 
by any of the methods shown under INSTAL­
LATION. Grid bias may be obtained by any 
convenient method. 

When more radio-frequency power out­
put is required than can be obtained from 
a single 807, the push-pull or the paral­
lel connection may be used. Two tubes 
connected in push-pull or parallel will 
give approximately twice the power output 
of one tube. The parallel connection re­
quires no increase in exciting voltage 
necessary to drive a single tube. With 
either connection, the driving power re­
quired is approximately twice that for 
single-tube operation while the grid bias 
is the same as that for a single tube. The 
push-pull arrangement has the advantage of 
cancelling even-order harmonics from the 
output and of simplifying the balancing of 
high-frequency circuits. The circuits 
should be arranged to prevent parasitic 
oscillations so that the tube will not be 
subjected to excessive voltages and cur­
rents. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-842 -- Installation and Operation 

INSTALLATION 

The base pins of the 842 fit the standard 4-contact socket. The socket should 
be installed to hold the tube in a vertical position with the base down. If it is 
necessary to place the tube in a horizontal position, the socket should be mounted 
with the filament-pin openings one vertically above the other so that the plate will 
be in a vertical plane {on edge). 

The bulb of this tube becomes very hot during continuous operation. For this 
reason it should not come in contact with any metallic body nor be subjected to drops 
or spra.y of liquid. Free circulation of air should be provided. 

The filament of the 842 is of the thoriated-tungsten type. It may be operated 
either from an a-c or a d-c source. An a-c supply is generally used because of its 
convenience. The grid voltages shown under MAXIMUM RATINGS and 1~PICAL OPERATING 
CONDITIONS are based on a-c filament operation. When direct current is used on the 
filament, the circuit returns should be connected to the negative filament terminal. 
A suitable voltmeter should be connec t ed permanently across the tube filament termi­
nals to provide a ready check of the filament voltage. This voltage should not vary 
more than plus or minus 5 per cent from the rated value, otherwise, a loss of fila­
ment emission may result. When the apparatus in which the tube is used is idle for 
periods not exceeding two hours, the filament should be maintained at its rated volt­
age during the "standbys". 

The plate of the 842 shows no color at the maximum plate-dissipation rating of 
12 watts for class A service. 

Overheating of the GL-842 by severe overload may decrease filament emission. 
The activity of the filament can sometimes be restored by operating it at rated volt­
age for ten minutes or more with .no voltage on the plate or grid. The process may be 
acce~erated by raising the filament voltage to 9.0 volts {not higher) for a few min­
utes. In order to prevent overheating due to improper circuit adjustments, to over­
loadin~, or to loss of grid bias, the plate circuit should be provided with a protec­
tive device such as a fuse. This device should instantly remove the plate voltage 
when the d-c plate current reaches a value 50 per cent greater• than normal. 

In order that the maximum ratings given under MAXIMUM RATINGS and ITPICAL OPER­
ATING CONDITIONS will not be exceeded, changes in plate and filament voltages due to 
line-volta.ge fluctuation, load variation, and manufacturing veriation of the associ­
ated apparatus must be determined. An average value of plate and filamen t voltage 
should then be chosen so that under the usual voltage variation, the maximum rated 
voltages will not be exceeded. 

When a new circuit is tried, or when adjustments are made, the plate voltage 
should be reduced in order to prevent damage to the tube or associated apparatus in 
case the circuit adjustments are incorrect. 

OPERATION 

As a class A audio-frequency amplifier or modulator, the GL-842 is capable of 
delivering 3 watts of audio power with not more than 5 per cent second-harmonic 
distortion. Typical operating conditions for single-tube operation are shown under 
MAXIMUM RATINGS and ITPICAL OPERATING CONDI'l'IONS. Grid bias may be obtained from a 
separate sour•ce or from a cathode-bi a s r·esistor. This resistor may be by-passed 
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d..epending on design requirements. The use of an unby-passed resistor wi.11 reduce dis­
tortion but at the same ti.me decrease power sensitivity. If by-passing is use~, it 
is important that the by-pass condenser be suffi.ciently large . to have negligi.ble re­
actance at the lowest frequency to be amplified. 

In cases wher·e 
the d-c resistance 
value of 1.0 megohm 
With fixed bias,the 

the input ci.rcuit to the 842 is resistance- or impedance-coupled, 
in the grid circuit should not be made too high. A resistance 
for one 842 is the recommended maximum when cathode bias is used. 
d-c resistance in the gr•id circui. t should not exc eed 0. 25 megohm. 

If more audio power output is desired than can be obtained from a single tube, 
two or mo1•e tubes can be operated in parallel or in push pull. The parallel connection 
provides twice the output of a single tube with the same input-signal voltage. The 
push-pu~l connection requires twice the input-signal voltage, but has in addi.tion to 
the increase in power, a number of impor;ant advantages over single-tube operation. 
Distortion due to even-order harmoni.cs and hum due to plate-supply r•ipple voltages 
are either eliminated or decidedly reduced through cancellati.on in the output cir­
cuit. Because harmonic di.stortion is reduced, appreciably more than twice single­
tube output can be obtained by usi.ng a plate-to-plate load. resistance only slightly 
larger than the value for single-tube operati.on. 

If the bi.as for the tubes 1.n push pull is suppli.ed by a single cathode resistor, 
a large by-pass condenser should be used across the resistor to minimize distorti.on. 
With either the parallel or the push-pull ci.rcuit, the d-c grid bias is the same as 
for a single tube. When a number of tubes are operated in parallel or in push pull, 
it may be necessary to provi.de individual adjustment of grid bias to insure that the 
plate dissipation of each tube does not exceed the maximum rated value. This can be 
accomplished by means of a tapped C-supply, or by means of a variable cathode-bias 
resistor for each tube. A separate filament-supply winding is necessary for each tube 
that is individually biased wi.th a cathode resistor. When tubes are operated in par­
allel, a noninductive resistance of 10 to 100 ohms should be placed in series with 
each grid lead, at the tube socket, to prevent parasitic oscillations. 

GENERAL ELECTRIC COMPANY 
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ELECTRONICS DEPARTMJ;NT 

GENERAL. ELECTRIC 
Transmitting Tube GL".'837--lnstallation and Operation 

·1n1tallat1on 

The 12.6-volt heater of the 837 may 
be operated from either an a-c or a d-c 
supply. It is designed to operate under 
normal conditions of line-voltage or 
battery-voltage variation. In radio 
transmitters during "stand-by" periods, 
the heater should be maintained at its 
rated voltage for convenience in prompt­
ly resuming transmission. If the stand­
by periods exceed two hours, the fila­
ment current may be shut off. In cir­
cuits where the heater and cathode are 
not direc~ly connected together, the po­
tential difference between th~m should 
not _exceed 100 volts. If the use of a 
large resistor is necessary between 
heater and cathode in some circuit de­
signs, it should be by-passed by a suit­
able filter network to avoid the possi­
bility of hum. 

Other installation requirements are 
similar to those for the 802. (See 
publication GEH-1116). 

Operation 

In Class B r-f pentode service, the 
837 is supplied with unmodulated d-c 
plate voltage. The grid is excited by 
r-f voltage modulated at audio frequency 
in one of the preceding stages. Under 
these conditions, the plate dissipation 
is greatest when the carrier is unmodu­
lated. The screen voltage should be ob­
tained from a separate source or from a 
potentiometer connected across the plate 
supply. The suppressor voltage may be 
obtained from any fixed d-c supply. In 
cases where the suppressor draws current, 
the supply should be a battery or other 
d- c source of good regulation. Control­
grid bias may be obtained fr om a battery, 
from a rectifier of good voltage regula­
ti on, or from a cathode resistor, suita­
bly by-passed for audi o and radio fre-

· quencies. 

In suppressor-modulated Class C r-f 
service, the 83 7 is supplied with unmod­
ulated d-c plate voltage. The control 
grid is supplied with unmodulated r-f 
v oltage, and the suppressor with nega-

tive d-c voltage modulated at audio fre­
quency. The screen voltage should be 
obtained through a resistor in series 
with the plate supply (see INSTALLATION). 
The d-c suppressor voltage may be ob­
tained from any fixed supply. Control­
grid bias for this service may be ob­
tained from a grid leak, from a cathode 
resistor, or from a fixed supply. The 
cathode resistor should be by-passed for 
audio and radio frequencies. The grid­
leak method has the advantage of sim­
plicity and of automatically biasing the 
grid in proportion to the excitation 
voltage available. Special care must be 
observed with the use of this system be­
cause the accidental removal of the ex­
citation will cause the plate current to 
rise to an excessive value. The use of 
a protective device designed to remove 
the screen and plate voltages on exces­
sive rises of plate current will mini­
mize the danger of overload (see INSTAL­
LATION). Control-grid bias is not crit­
ical so that correct adjustment may be 
obtained with widely different values. 

In ' grid-modulated Class C r-f pen­
tode service, the 837 is · supplied with 
an unmodulated r-f grid voltage and with 
a d-c grid bias that is modulated at 
audio frequencies. Grid bias should be 
obtained from a fixed supply. The plate 
is supplied with unmodulated d-c voltage. 
The audio power required in this service 
must be sufficient only to meet the peak 
power requirement of the grid of the 
Class C amplifier on the positive crest 
of the input signal. The screen voltage 
should be obtained from a separate 
source or from a potentiometer ·connected 
across the plate supply. The suppressor 
voltage may be obtained from a 9attery 
or fr om a fixed supply of good regula­
tion. 

In plate-modulated Class C r-f pe n­
tode service, the 837 can be modulated 
100 . per cent. The s cree n voltage ma y be 
obtained fr om a fixed supply, or thr ough 
a voltage-dropping resist or in series 
with the modulated p late supp l y. The 
screen voltage mus·t be modu lated with 
the plate v oltage s o t hat the rati o of 
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screen voltage to plate voltage remains 
constant. Modulation of a fixed screen­
voltage supply can be accomplished 
either by connecting the screen to a 
separate winding on the moduiation 
transformer or by connecting it through 
a blocking condenser to a tap on the 
modulation transformer or choke. With 
the latter method, an a-f choke of suit­
able impedance for low audio frequencies 
should be c onnected in series with the 
screen-supply lead. The suppressor 
voltage may be obtai~ed from any · fixed 
supply. Control-grid bias may be ob­
tained from a grid leak, or from a com­
bination of either grid leak and fixed 
supply or grid leak and cathode resistor 
The cathode resistor should be by-passed 
for audio frequ~ncy and radio frequency. 
The combination method of grid leak and 
fixed supply has the advantage of not 
only protecting the tube from damage 
through loss of excitation but also of 
minimizing distortion effects by bias­
supply compensation. Grid bias voltage 
for this service is not particularly 
critical. 

In plate-modulated Class C r-f tet­
rode service, the 837 is capable of 
being modulated 100 per cent. Grids 
No. 2 and 3 are connected together as 
the screen. The screen voltage may be 
obtained through a voltage-dropping re­
sistor in series with the unmodulated 
plate-voltage supply. In this case, the 
series resistor develops its own modu­
lating voltage. The screen voltage may 
also be obtained from a separate source, 
or from a potentiometer across the 
plate-voltage supply, provided the 
screen voltage is modulated as discussed 
under plate-modulated Class C r-f ampli­
fier service (pentode connection) for a 
fixed screen supply. Control-grid bias 
considerations are the same as those for 
plate-modulated Class C pentode service. 

In Class C r-f telegraph service 
with the pentode connection, the 837 may 
be supplied with suppressor and screen 
voltage by any of the methods shown un­
der INSTALLATION. Control-grid bias may 
be obtained by any convenient method. 

In Class C r-f telegraph service 
with the tetrode connection, the 837 is 
operated with grids No. 2 and 3 con­
nected together as the screen. The 
screen voltage may be obtained by any of 
the methods shown under INSTALIATION. 
Control-grid bias may be obtained by any 
convenient method. 

As a pentode or tetrode oscillator 
(crystal or self-excited), the 837 may 
be operated under the conditions shown 
for Class C telegraph services. Because 
the internal shielding in this tube is 
unusually effective, it is generally 
necessary to introduce external feed­
back in those circuits which depend on 
the control-grid-to-plate capacity for 
oscillation. This may be done by the 
use of a small condenser not larger than 
2 to 3 H~f connected between control 
grid and plate. 

If more radio-frequency power out­
put is required than can be obtained 
from a single 837, the p~sh-pull or the 
parallel connection may be used. For 
example, two tubes connected in push­
pull or in parallel will give approxi­
mately twice the power output of one 
tube. The parallel connection requires 
no increase in exciting voltage; the 
push-pull connection requires twice the 
r-f excitation voltage necessary to 
drive a single tube. With e'ither con­
nection, the driving power required is 
approximately twice that for single-tube 
operation while the grid bias is the 
same as for a single tube. 

The push-pull arrangement has the 
advantage of balancing high-frequency 
circuits to ground and of canceling the 
even-order harmonics from the output. 
If parasitic oscillations occur in the 
parallel or push-pull circuits, a non­
inductive resistor of 10 to 100 ohms and 
a choke coil or other suitable network 
connected in series with the grid lead 
of each tube, as close to the socket 
connection as possible, will often pre­
vent the oscillations. 

GENE RA L E L ECT RI C C O M P AN Y , SC H ENECTA DY , N . Y. 
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ELECTRONICS DEPARTMENT 
ET-HB 

GENERAL.ELECTRIC 
Transmitting Tube GL-800-lnstallation and Opera~ion 

lnstallation 

The base of the 800 fits the stand­
ard 4-contact socket, such as the Type 
UR-542A. The socket should be installed 
to hold the tube in a vertical position 
with the base either up or down. The 
filament terminals are connected to the 
two large base pins; the grid and plate 
leads are brought out to separate metal 
caps at the top of' the bulb ( for connec­
tions, see Description and Rating Sheet). 

The filament of the 800 is of the 
thoriated-tungsten type. The filament 
voltage should not vary more than plus 
or minus 5 per cent from the rated 
value; otherwise, a loss of filament 
emission may result. It is recommended 
that, in intermittent service when the 
average number of daily transmissions is 
greater than 100, the filament be main­
tained at 80 per cent of normal voltage 
during stand-by periods, If the number 
of transmissions is less than 100 per 
jay, the filament power should be re­
moved during stand-by periods. 

The plate of the 800 shows no color 
at the maximum plate-dissipation rating 
for each class of service. 

Overheating of the 800 by severe 
overload may decrease filament emission. 
Filament activity can sometimes be re­
stored by operating the filament at 
rated voltage for ten minutes or more 
with no voltage on the plate or grid. 
This process may be accelerated by rais­
ing the filament voltage to 9 volts (n9t 
higher) for a few minutes. The positive 
high-voltage supply lead of the 800 
should be provided with a protective de­
vice, such as a high-voltage fuse, to 
prevent the tube from drawing excessive 
plate current .• This device should re­
move the high-voltage supply when the 
d-c plate current reaches a value 50 per 
cent greater than normal. 

In order that the maximum ratings 
given under CHARACTERISTICS will not be 
exceeded, changes in plate and filament 
voltages due to line-voltage fluctuation, 
load variation, and manufacturing vari­
ation of the associated apparatus, must 
oe determined, An average value of plate 
and filament voltage should then be 

chosen so that under the usual voltage 
variations the maximum rated voltages 
will not be exceeded. 

When a new circuit is tried or·when 
adjustments are made, it is advisable to 
reduce the plate voitage. This may be 
done conveniently by means of a resist­
ance of about 8000 ohms in series with 
the high-voltage plate lead. The rated 
plate voltage of this tube is high 
enough to be dangerous to the user. Care 
should be taken during the adjustment of 
circuits, especially those in which the 
exposed circuit parts are at the high 
d-c plate potential. 

Operation 

In Class B modulator or a-f ampli­
fier service, two 800 's are used in a 
balanced circuit, each tube amplifying 
half the time. The input transformer 
should be designed to give good fre­
quency response when operated into an 
open circuit, such as that represented 
by the grid circuit of the Class B stage 
when the signal amplitude is small. ·rt 
should also be designed to handle the 
required input power for a strong signal. 
The output transformer should be de­
signed so that the resistance load pre­
sented by the modulated Class C ampli­
fier. is reflected as the recommended 
plate-to-plate load in the Class B a-f 
stage. Grid bias may be obtained from a 
b~ttery or other d-c source of good reg­
ulation. It should not be obtained from 
a high-resistance supply such as a grid 
leak, nor from a rectifier, unless the 
latter has exceptionally good voltage 
regulation. 

In Class B r-f service, the 800 is 
supplied with unmodulated d-c plate 
voltage. The grid is excited by r-f 
voltage modulated at audio frequency in 
one of the preceding stages. Under these 
conditions, the plate dissipation is 
greatest when the carrier is unmodulated. 
Grid bias may be obtained from a battery, 
from a rectifier of good regulation, or 
from a catho~e-bias resistor, suitably 
by-passed for audio and radio frequen­
cies. 

The maximum plate voltage values 
shown under CHARACTERISTICS for Class B 
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services may be used provided the plate 
current for each service is limited so 
that the respective maximum plate-input 
rating is not exceeded. In like manner, 
the maximum plate-current values may be 
used provided the plate voltage for each 
service is limited so that the respec­
tive maximum plate-input rating is not 
exceeded. 

In plate-modulated Class C r-f 
service, the 800 may be supplied with 
grid bias from a grid leak, or from a 
suitable combination of either grid leak 
and fixed supply, or from a grid leak 
and cathode-bias resistor. The cathode 
resistor should be suitatly by-passed 
for audio and radio frequencies. The 
combination methods are particularly de­
sirable because distortion effects are 
minimized by bias-supply compensation. 
Grid-bias voltage is not particularly 
critical so that correct adjustment may 
be obtained with values differing widely 
fr om those indicated for this service. 

In Class C r-f telegraoh service, 
the 800 may be supplied with grid bias 
by any convenient method, 

The 800 may be operated at maximum 
ratings in all classes of service at 
frequencies as high as 60 megacycles. 
The tube may be operated at higher fre­
quencies provided the maximum values of 
plate voltage and power input are re-

* See Description and Rating Sheet. 

duced as the frequency is raised, (Other 
maximum ratings are the same as shown 
under CHARACTERISTICS.) The tabulation* 
shows the highest percentage of maximum 
plate voltage and power input that can 
be used at 60, 75, and 120 me for any 
class of service. 

If more radio-frequency power out­
put is required than can be obtained 
from a single 800 , the push-pull or the 
parallel connection may be used. For 
example, two tubes connected in push­
pull or in parallel will give approxi­
mately twice the power output of one 
tube. The parallel connection requires 
no increase in exciting voltage; the 
push-pull connection requires twice the 
r-f excitation voltage necessary to 
drive a single tube, With either con­
nection, the driving power required is 
approximately twice that for single-tube 
operation while the grid bias is the 
same as for a single tube, The push- pul l 
arrangement has the advantage of bal­
ancing high-frequency circuits to ground 
and of cancelling the even-order har­
monics from the output. If parasitic 
oscillations occur in the parallel or 
push-pull circuits, a noninductive re­
sistor of 10 to 100 ohms and a choke 
coil or other suitable network connected 
in series with the grid lead of each 
tube, as close to the grid terminal as 
possible, will often prevent the oscil­
lations. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
ET-H 11 

Transmitting Tube GL-843-lnstallation and Operation 

Installation 

The base pins of the 843 fit the 
standard five-contact socket which may 
be installed to operate the tube in any 
position. However, operation of the tube 
in the base-up position is least prefer­
able. 

The bulb of this tube becomes very 
hot during continuous operation. Free 
circulation of air, therefore, should be 
provided. Care should be taken that the 
bulb does not come in contact with any 
metallic object nor be subjected to the 
drops or spray of liquid. 

The heater of the 843 is designed 
to operate at 2.5 volts. The heater 
supply may be either alternating current 
or direct current; alternating current 
is usually more convenient.. The volt­
age across the heater terminals should 
be checked periodically. In radio 
transmitters during "stand-by" periods, 
the heater should be maintained at its 
rated voltage for the convenience of 
the operator in promptly resuming trans­
mission. 

The cathode should preferably be 
connected directly to a midtap on the 
heater winding or to a center-tapped re­
sistor across the heater supply. If 
this is not done, the potential differ­
ence between cathode and heater should 
be limited to 45 volts. 

The plate dissipation of the 843 
(the difference between input and out­
put) should never exceed the maximum 
value given under MAXIMUM RATINGS and 
TYPICAL OPERATING CONDITIONS. The plate 
should not show color under any con­
dition of operation. 

A d-c milliammeter should be used 
in the plate circuit in order that the 
plate current can always be known. 
Under no conditions should the d-c plate 
current exceed the maximum values given 
under MAXIMUM RATINGS and TYPICAL OPER­
ATING CONDITIONS. 

Heavy leads and conductors together 
with suitable insulation should be used 
in all parts of the r-f plate tank cir­
cuit in order that the losses, due to 
the r-f voltages and currents, can be 
kept at a minimum. These losses are 
especi~lly noticeable at the higher fre­
quencies. 

When a new circuit is tried .or when 
adjustments are made, the plate voltage 
should be reduced in order to prevent 
damage to the tube or associated appara­
tus in case the circuit adjustments are 
incorrect. It is advisable to use a pro­
tective resistance of about 3000 ohms in 
series with the plate lead during such 
adjustments. 

Operation 

As a Class A audio-frequency ampli­
fier, the 843 is capable of delivering 
1.6 watt of audio-frequency power with 
very low distortion. Typical operating 
conditions are shown under MAXIMUM RAT­
INGS and TYPICAL OPERATING CONDITIONS, 

Grid bias for Class A service may 
be obtained from a separate voltage 
source or by means of a self-bias re­
sistor. The proper value of this resistor 
for use with a single tube is 1000 ohms 
at a plate voltage of 350 volts, and 
1400 ohms at a plate voltage of 425 volts. 
The cathode resistor should be shunted 
by a condenser which is large enough to 
minimize degenerative effects at low 
audio frequencies. 

If more audio output is desired 
than can be obtained from a single 843, 
two 843 1 s may be operated in parallel or 
in push-pull. The parallel connection 
provides twice the output of a single 
tube without an increase in grid-signal 
voltage. The push-pull connection will 
give slightly more than twice the out­
put at the same grid bias but requires 
twice the input signal. 

When a group of 843 1 s is operated 
in Class A parallel, it may be necessary 
to provide individual adjustment of grid 
bias to insure that the plate dissipa­
tion of each tube does not exceed the 
maximum value of 12 watts. This may be 
accomplished by means of a tapped "C" 
supply or by means of a variable self­
bias resistor for each tube. If self­
bias is used, each cathode resistor 
should be shunted by a condenser large 
enough to minimize degenerative effects 
at low audio frequencies. Furthermore, 
when the tubes are operated in parallel, 
a noninductive resistance of 10 to 100 
ohms should be placed in series with each 
grid lead, next to the tube socket, to 
prevent parasitic oscillations. 
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When two 843 1 s are operated under 
Class A push-pull conditions, it is 
usual practice to obtain the grid-bias 
voltage from a common biasing resistor. 
In such cases, the value of the resistor 
is equal to one-half of the value. recom­
mended for single tube operation, and the 
condenser filter is not necessary. If 
the plate dissipation rating is exceeded 
under these conditions, the size of the 
biasing resistor should be increased 
sufficiently to prevent overloading 
either tube. 

In cases where the input circuit to 
the 843 is resistance-coupled or imped­
ance-coupled, the resistance in the grid 
circuit should not be made too high. A 
resistance value of 0.5 megohm for one 
843 is the recommended maximum when self­
bias is used. Without self-bias, the 
grid resistance should not exceed 100,000 
ohms. 

An output device should be used to 
transfer audio power efficiently from 
the 843 to the voice coil of the repro­
ducing unit or to the next audio stage. 

As a Class B or Class C radio-fre­
quency amplifier, the 843 may be used 
as shown under MAXIMUM RATINGS and TYPI­
CAL OPERATING CONDITIONS. 

In Class B radio-frequency -service, 
the plate is supplied with wunodulated 
d-c voltage and the grid is excited by 
r-f voltage modulated at audio frequency 
in one of the preceding stages. The 
plate dissipation should not exceed 15 
watts for unmodulated carrier conditions. 

Grid bias for the 843 as a Class B 
r-f amplifier should be obtained from a 
battery or other d-c source of good regu­
lation. It should not be obtained from 
a high-resistance supply such as a grid­
leak, nor from a rectifier, unless the 
latter has exceptionally good voltage 
regulation. For Class C (telegraph) 
service, grid bias may be obtained from 
a grid leak of about 25,000 ohms, from 
a battery, from a rectifier of good 
regulation, or from a cathode-bias re~ 
sistor (preferably variable) by-passed 
with a suitable condenser. The cath­
ode-bias method is especially ·desirable 
.due t o the fact that the grid bias is 
automatically regulated and that there 
is little chance of the plate current 
becoming dangerously high either with 

or without r-f grid excitation. When 
the grid-leak method of obtaining grid 
bias is used, bias is on the tube only 
when r-f grid excitation is applied. 
Since grid-bias values are not partic­
ularly critical, correct circuit ad­
justment may be .obtained with widely 
different values. For Class C (tele­
phone) service, fixed bias is recom­
mended because it eliminates the prob­
lems of degeneration caused by a-f 
voltages developed across the biasing 
system. 

The d-c grid current will vary 
with individual tubes. Under any con­
dition of operation the maximum value 
should not exceed 7,5 milliamperes. 

The 843 can be used at full rat­
ings at frequencies up to 6 megacycles, 
and at reduced ratings up to 30 mega­
cycles. For operation at the higher 
frequencies, the plate voltage must be 
reduced as the frequency is raised so 
that at 30 megacycles, the plate voltage, 
plate current, plate dissipation, and 
d-c grid current will not exceed 50 per 
cent of the maximum ratings. The r-f 
grid current, under any conditions should 
never exceed the maximum rated value. 
Special attention should be given to 
adequate ventilation and the maintenance 
of normal ambient temperatures. 

If more r-f power output is required 
than can be obta"ined from a single 843, 
two of these tubes may be used either 
in parallel or in push-pull. The paral­
lel connection provides approximately 
twice the power output of a single tube 
without an increase in exciting voltage, 
while the push-pull connection gives 
twice the output but requires twice the 
r-f excitation voltage; with either 
connection the grid bias is the same as 
for a single tube. The push-pull ar­
rangement is advantageous in reducing 
the shunting effect of the interelectrode 
capacities, inasmuch as these capacities 
are in series. This reduction is es­
pecially desirable when the tubes are 
operated at higher frequencies. 

When two or more 843 1 s are operated 
in parallel, a noninductive resistance 
of 10 to 100 ohms should 'be placed in 
series with the grid lead of each tube, 
close to the socket terminal, to prevent 
parasitic oscillations. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube GL-813-lnstallation and Operation 

Installation 

The base of the 813 fits a special 
7-contact transmitting socket which should 
be mounted to hold the tube in a vertical 
position with its base either up or down. 
If it is necessary to place the tube in a 
horizontal position, the filament-base 
pins should be placed one vertically above 
the other so that the plate will be in a 
vertical plane (on edge). 

The bulb becomes very hot during con­
tinuous operation of the tube so that free 
circulation' of air around the tube should 
be provided, The installation of all wires 
and connections should be made so that 
they will not be close to or touch the 
bulb in order to avoid puncture of the 
glass. 

The beam-forming plates of the 813 
are connected to a separate base pin, They 
should always be operated at zero poten­
tial with respect to the filament; never 
positive. When the filament is operated 
from an a-c supply, the beam-forming 
plates should be connected to the midpoint 
of the filament circuit. When the fila­
ment is operated from a d-c supply, they 
should be connected to the negative end of 
the filament . 

The filament of the 813 is of the 
thoriated-tungsten type. The filament 
voltage should not vary more than plus or 
minus 5 per cent from the rated value; 
otherwise, loss of filament emission may 
result. It is recommended that if the 
average number of daily interruptions of 
the transmitter is greater than 100 per 
day, the filament ~oltage should be main­
tained at 80 per cent of normal during the 
stand-by periods. If the number of inter­
ruptions is less than 100 per day, the 
filamefit power may be removed during 
stand-by periods. 

The screen voltage should preferably 
be obtained from a separate source or from 
a potentiometer, although it may also be 
obtained from the plate supply through a 
series resistor. When the screen voltage 
is obtained from a separate source, or 
from a potentiometer, plate voltage should 
be applied before the screen voltage, · or 
simultaneously with it; otherwise, with 
voltage on the screen only, the screen 
current may be large enough to cause ex­
cessive screen dissipation. When the 
screen-resistor method is used, the re­
sistor should have a value sufficient to 
drop the high voltage to a value which is 
within the maximum screen-volt age rating 
given under CHARACTERISTICS. When the 

series screen resistor is used, it is im­
portant lhat the high-voltage supply 
switch be opened before the f~lament cir­
cuit is opened and before the r-f excita­
tion is removed; otherwise, full supply 
voltage will be placed·on the screen, 

A protective device, such as a high­
voltage fuse, should be used to protect 
both the screen and plate against over• 
loads. When a bleeder resistor of poor 
regulation or a series resistor is used 
for obtaining the screen voltage, the pro~ 
tective device should be placed in the 
common positive high-voltage supply lead. 
It should remove the high-voltage supply 
when the d-c plate current reaches a value 
50 per cent greater than normal. When the 
screen voltage is obtained from a separate 
source or from a bleeder of good regula­
tion, a protective device should also be 
placed in the scree1J.-supply lead. It 
should remove the screen voltage when the 
d-c screen current reaches a value of 50 
per cent greater than normal. 

Shielding and isolation of the input 
and the output circuits are necessary for 
stable operation. If an external shield 
is used with the 813, it should be de­
signed to enclose the base end of the tube 
and extend up to a position level with the 
internal circular shield disk located be­
low the plate. Clearance between the 
glass bulb and external shield should be 
at least 1/16 in. The impedance between 
the screen and filament must be kept low; 
usu.ally by means of . a suitable by-pass 
condenser. The capacitance of this con­
denser may be in the order of 0.01 to 0.1 
~f. In telephony service when the screen 
is modulated, a smaller capacitance may be 
required .in order to avoid excessive a-f 
by-passing. However, if the capacitance 
is too small, r-f feedback may occur be­
tween plate and control grid, depending on 
the circuit layout, operating frequency, 
and power gain of the stage. A-f by-pass­
ing difficulties can usually be eliminated 
if the screen by-pass condenser is re­
placed by a series-tuned circuit to reso­
nate at the operating frequency. The 
series-tuned circuit presents a high im­
pedance to audio frequencies but a very 
low impedance to its resonant frequency. 

The plate of the 813 shows no color 
at the maximum plate-diseipation rating 
for each class of service. 

In order that the maximum ratings 
given under CHARACTERISTICS are not ex­
ceeded, changes in electrode voltages due 
to line-voltage fluctuation, load vari-
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ation, and manufacturing variation of the 
associated apparatus must be determined. 
An average value of voltage for each elec­
trode should then be chosen so that under 
the usual voltage variations the maximum 
rated voltages will not be exceeded. 

"When a new circuit is tried or when 
adjustments are made, it is advisable to 
reduce the plate and screen voltage. This 
may be done conveniently by means of a 
protective resistance of about 1000 ohms 
in series with the high-voltage supply 
lead, and a protective resistance of about 
2000 ohms in series with the screen lead 
when a fixed screen-voltage supply is used, 

THE RATED PLATE VOLTAGE OF THIS TUBE 
IS HIGH ENOUGH TO BE DANGEROUS TO THE USER. 
CARE SHOULD BE TAKEN DURING THE ADJUSTMENT 
OF CIRCUITS, ESPECIALLY WHEN EXPOSED CIR­
CUIT PARTS ARE AT HIGH D-C PLATE POTENTIAL. 

Operation 

In Class B r-f amplifier service, the 
813 is supplied with unmodulated d-c plate 
voltage and the grid is excited by r-f 
voltage modulated at audio frequency in 
Qne of the preceding stages. Under these 
conditions, the plate dissipation is 
greatest when the carrier is unmodulated. 
The screen voltage should be obtained from 
a separate source or from a potentiometer 
connected across the plate supply. Driving 
power is usually negligible and never more 
than 2 watts. Grid bias may be obtained 
from a rectifier of good regulation, or 
from a cathode resistor, suitably by­
passed for audio and radio frequencies. 

In grid-modulated Class C telephone 
service, the 813 is supplied with unmodu­
lated r-f grid excitation voltage and with 
a d-c grid bias which is modulated at 
audio frequencies. Grid bias should be 
obtained from an un-by-passed cathode re­
sistor or from a fixed supply. The plate 
is supplied with unmodulated d-c voltage. 
The r-f driving power is usually negli­
gible and never more than 2 watts. The 
audio power required in this service is 
very small, being sufficient only to meet 
the peak grid power requirement of the 
Class C amplifier on the positive crest of 
the input signal, The actual value is 
generally never more than 1 watt, depend­
~nt on circuit adjustments. The screen 
voltage should be obtained from a separate 
source or from a potentiometer connected 
across the plate supply. 

The maximum plate-voltage ratings 
shown under CHARACTERISTICS for Class B 
r-f and Class C grid-modulated services 
may be used provided the plate current for 
each service is limited so that the re­
spective maximum plate-input rating is not 
exceeded. Likewise, the maximum plate­
current values may be used provided the 

plate voltage is reduced so that the re­
spective maximum plate-input rating is not 
exceeded, 

In plate-modulated Class C r-f ampli­
fier service, the 813 can be modulated 
100 per cent. The screen voltage should 
preferably be obtained from a fixed supply. 
The screen voltage must be modulated 
simultaneously with the plate voltage so 
that the ratio of screen voltage to 'plate 
voltage remains constant. Modulation of a 
fixed screen-voltage supply can be accom­
plished either by connecting the screen 
lead t ·o a separate winding on the modula­
tion transformer or by connecting it 
through a blocking condenser to a tap on 
the modulation transformer or choke, "When 
the latter method is used, an a-f choke of 
suitable impedance for low audio frequen­
cies should be connected in series with 
the screen-supply lead, Grid bias may be 
obtained from a grid leak or from a com­
bination of either grid leak and fixed 
supply, or grid leale and cathode resistor. 
The combination method is particularly 
desirable because distortion effects are 
minimized by bias-supply compensation. 
Grid bias for Class C service is not par­
ticularly critical so that correct adjust­
ment may be obtained with values differing 
widely from those indicated for this serv­
ice. 

In Class C r-f telegraph service, the 
813 may be supplied with screen voltage by 
any of the methods shown under INSTALLA­
TION. Grid bias may be obtained by any 
convenient method. 

"When more radio-frequency power out­
put is required than can be obtained from 
a single 813; the push-pull or the paral­
lel connection may be used. For example, 
two tubes connected in push-pull or paral­
lel will give approximately twice the 
power output •of one tube. The parallel 
connection requires no increase in excit­
ing voltage; the push-pull connection re­
quires twice the r-f excitation voltage 
necessary to drive a single tube. With 
either connection, the driving power re­
quired is approximately twice that for 
single-tube operation while the grid bias 
is the same as that for a single tube. The 
push-pull arrangement has the advantage of 
cancelling the even-order harmonics from 
the output and of simplifying the ba l­
ancing of high-frequency circuits. If 
parasitic oscillations occur in the paral­
lel or push-pull circuits, a noninductive 
resistance of 10 to 100 ohms connected in 
series with each grid lead as close to the 
socket terminal as possible, will often 
prevent the oscillations. With either 
connection, it is preferable to provide 
for a separate grid-bias or grid-excita­
tion adjustment in order to balance the 
grid and plate current. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N . Y . 
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GENERAL. ELECTRIC 
General Installation and Operation of Phanotron Tubes 

Description and Notes 

These tubes contain a partial atmos­
phere, usually the vapor pressure of a 
quantity of mercury, although it may 
sometimes be an inert gas, or a combina­
tion of gas and mercury. 

Electrons emitted by the cathode 
collide with the gas or mercury atoms 
and produce ionization. Positive ions 
are attracted toward the cathode and 
neutralize the normally negative space­
charge around the cathode. This action 
results in a relatively low voltage drop 
between the anode and the cathode with 
consequent low loss in the tube. 

Installation 

MECHANICAL 

Phanotrons should be mounted in 
sockets or supports of good quality with 
connections of sufficient current-carry­
ing capacity, and should be operated 
only 'in a vertical position, as indi­
cated by the outline drawing. A shock­
absorbing mounting must be used if the 
tube is to be subjected to excessive vi­
bration or shock. Since the tube be­
comes hot during continuous operation, 
any glass parts, including the seals, 
should not come in contact with any me­
tallic body; nor be subjected to the 
drops or spray of any liquid. 

ELECTRICAL 

The cathode information is given in 
terms of the normal heating voltage and 
the approximate current. The cathode 
should be operated preferably from an 
a-c source. If alternating current is 
not available, a d-c source may be used. 
With each installation it is good prac­
tice, where economically justified, to 
provide a voltmeter connected directly 
across the filament terminals of the 
socket. 

The cathode must assume operating 
temperature before electron current is 

drawn. The delay may be accomplished 
either by manual or automatic control 
of the anode circuit. The automatic 
method is recommend~d where economi­
cal~y justified, because of the greater 
protection. The time required for the 
cathode to come up to normal operating 
temperature under conditions of good 
filament circuit regulation is included 
under ¢Te0hnical Information. In the 
case of mercury-filled tubes, it is also 
necessary to bring the condensed-mercury 
temperature to the minimum operating 
value. Where the ambient temperature is 
low and/or where the cathode is quick­
heating, this may require a longer time 
than to bring the 'cathode to proper tem­
perature. 

When tubes with the mid tapped fila­
mentary type of cathode are used, the 
return leads from the anode circuit 
should be connected to the midtap. If 
the filament is not midtapped, these 
leads should be connected to the midtap 
of the filament transformer winding in 
the case of alternating current, or to 
the negative filament terminal in the 
case of a d-c supply. When an a-c sup­
ply is used, it is desirable both with 
the midtapped filamentary type of cath­
ode and with the type where the filament 
is not midtapped, to use a filament 
winding with the filament voltage ap­
proximately 90 degrees out of phase with 
the anode voltage. However, the midtap 
of the filament transformer must not be 
used with tubes employing the indirectly 
heated type of cathode. In tubes of 
this type, the cathode is connected to 
one side of the filament, and ·only cor­
responding filament prongs should be 
connected when operating the filaments 
of two or more tubes in parallel. 

An appreciable glow in the tube, 
when plate voltage is not applied, is an 
indication that the tube is exposed to 
radio frequency. Such a condition 
should be corrected; otherwise the tube 
life and performance will be adversely 
affected. 

¢ Note: The ratings and characteristics of a particular tube are given under 
Techni.cal Information on the Description and Rating Sheet for that tube. 

GEH-977E 
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THERMAL 

When a mercury-vapor phanotron tube 
is first placed in operation, it is nee~ 
essary to distribute the mercury pro~­
erly before anode voltage is applied. 
This is usually accomplished by applying 
filament voltage for a period of time 
sufficient to distill the mercury into 
the cooling chamber of the tube. The 
location of the cooling chamber is indi­
cated on the outline drawing by the 
words "controlling mercury temperature." 

This time is generally less than 
one hour. This procedure need not be 
repeated unless, during subsequent han­
dling or treatment the mercury is spat­
tered or distilled on the elements .or 
upper portion of the tube. 

The design of equipment in which a 
mercury-vapor tube is used, should be 
such as to ensure the tube's operating 

vi.thin the condensed-mercury temperature 
limits over the range of ambient temper­
atures to be encountered. 

When mercury-vapor tubes are sub­
jected to low ambient temperatures or 
when it is desired to reduce the mercury­
heating time (the time required t o raise 
the mercury temperature to operating 
range), some form of heat-conserving en­
closure should be used. This may be 
provid ed with thermostatically con­
trolled shutters ana/or neaters to bring 
the condensed-mercury temperature up 
within the operating range. When heat­
ers are used, they should be located in 
such a position that the normal con­
densed-mercury region always remains the 
coolest portion of the tube enclosure. 

When high ambient temperatures are 
encountered, it may be possible to uti­
lize "chimneylike 11 enclosures to in­

trease the natural convection cooling. 
In some cases the use of forced air may 
be necessary. 

Operation 

Careful handling and conservative 
operation will be amply repaid by l onger 
and more uniform tube life. Three of 
the fundamental limits on the operation 
of phanotron tubes are the maximum peak 

inverse anode voltage, maximum instanta­
neous anode current, and the maxim4m 
average anode current. 

CATHODE CIRCUIT 

The cathode volt&ge, as indicated 
·by the voltmeter, should not deviate 
from the rated¢ value by more than five 
per cent. Filament voltage should be 
set so that voltage fluctuations give an 
average value equal to the rated fila­
ment voltage. Too low filament voltage 
may result in very short life or perhaps 
immediate failure due to loss of emis­
sion. Too high voltage will shorten the 
life of the cathode somewhat. 

During stand-by periods the fila­
ment should be operated at normal volt­
age. 

ANODE CIRCUIT 

The peak inverse voltage applied to 
the anode should never exceed the rated¢ 
value. In the usual single-phase cir­
cuits, the peak inverse voltage, f or 
sine-wave conditions may be taken as the 
total anode-transformer secondary v olt­
age (rms value) multiplied by 1.4. 'I'he 
method for calculating the peak inverse 
voltage for some of the circuits more 
commonly used with phanotron tubes is 
shown Ln drawing "Circuits for h ot-cath­
ode mercury-vapor rectifier tubes." The 
relations between the peak inverse vol~­
age, the direct voltage, end the rms 
value of alternating voltage depend 
largely upon the individual characteris­
tics of the rectifier circuit and the 
power supply. Line surges, keying surges 
or any other transient or wave-form dis­
tortion may raise the actual pealc volt­
age to a value which is higher than that 
calculated from the sine-wave voltages 

in the transformer. It should, there­
fore, be emphasized that the maximum 
rating of the tube refers to the actual 
inverse voltage and not to the calcu­
lated values. A cathode-ray oscill o­
scope or a spark gap connected across 
the tube is useful in determining the 
actual peak inverse voltage. 

The instantaneous anode current ex­
perienced is affected largely by the 
characteristics of the output circuit, 

¢ Note: The ratings and characteristics of a particular tube are given under 

Technical Information on the Description and Rating Sheet for tpat tube. 

2 
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including a filter if one is used. In 
the case of a circuit giving full-wave 
rectification, if the output circuit is 
highly inductive with respect to the 
tube, the instantaneous current may ap­
proach the d-c reading in the load cir­
cuit. If the output circuit is hig0ly 
capacitive with respect to the tube, the 
instantaneous current in the tube may be 
many times the load current. Analysis 
of the individual circuit is necessary. 

The average anode current must not 
exceed the rated¢ value. With a steady 
load this may be read directly on a d-c 
meter. In the case of fluctuating loads, 
however, the reading should be averaged 
over a period not exceeding the time 
shown under ¢Technical Information. 

The maximum surge current is the 
maximum instantaneous cuJ?rent that can 
pass through the tube under the most ad­
verse conditions. This rating is in­
tended to form a basis for set design, 
as it not only limits the currents which 
might flow during abnormal conditions, 
but also assures more reliable tube per­
formance than would be obtained :with 
cir.cuits having too low a value of im­
pedance. It does not mean that the 
tubes can be subjected to short circuit 
without the probability of a correspond­
ing reduction in life and the possibil­
ity of failure. The duration of the 

3 

surge current shall not be greater than 
the time shown on the Technical Infor­
mation. 

The voltage drop from anode to 
cathode is so low that it has little ef­
fect on the complete circuit except when 
the anode voltage used is low. Th.is 
drop varies with the cathode voltage, 
with individual tubes, with life. and 
(in the case of mercury tubes) with the 
ambient temperature. The range given¢ 
covers the maximum variations caused by 
all these factors as long as the tube is 
operated under the allowable conditions. 
Rapid changes are rarely encountered. 

In installations where uninterrupt­
ed service is desired, the tube voltage 
drop should be checked at regular inter­
vals. Since the tube drop is one crite­
rion of tube condition, failure of tubes 
may be determined and even anticipated. 
The end of life will usually be preceded 
by an acceleration in the rate of in­
crease at the test intervals. Tubes 
should be withdrawn from use at the be­
ginning of this stage for maximum relia­
bility of the installation. 

NOTICE: GAS- OR VAPOR-FILLED TUBES, BE­
CAUSE OF THEIR CONSTANT DROP PROPERTIES, 
REQUIRE SUFFICIENT PROTECTIVE RESISTANCE 
IN THE ANODE CIRCUIT TO LIMIT THE CUR­
RENT TO THE RATED VALUE. 
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Service Information 
Complete instructions are packed 

with each shipment of tubes. Additional 
copies can be secured from the nearest 
office of the General Electric Company. 

General Electric tubes are war­
ranted t o be of the kind and quality 
d escribed in the manufacturers' speci­
fic a t ions. Before leaving the factory, 
each tube is subjected t o rigid tests 
and_inspecti ons, Performance will de­
pend, t o a large extent, upon the appli­
cation, and upon the care with which the 
tubes are handled, In case of doubt as 
tc, proper, operating conditions, infor­
mati on should be secured from the Gen­
eral Electric Office through which the 
purchase was made, 

INTRODUCTION 

This service sheet is furnished 
for the convenience of the customer in 
applying for adjustment if the quality 
of the tube does not meet the specifi­
cati on and warranty under which the tube 
was s old, In order that pr ompt acti on 
can be taken the information required in 
the service rep ort form should be sup­
plied in complete detail. 

INITIAL TEST 

To assure satisfactory operation, 
it i s rec ommended that each tube be 
tested upon receip t by the cust omer, 
preferably i n equipment of the same type 
and rating as that in which it is to be 
used, Such a procedure will assure that 
tubes damaged in transportation are not 
carried in stock, If spare tubes are 
stocked for long p eriods, a check test 
sh oul d be made at least every three 
months. The conditi ons of test and op­
eration shall not be more severe than 
the conditions described in the manufac­
turers' specifications and instructi ons. 

7 

TRANSPORTATION CLAIMS 

Should the package be received in a 
damaged condition, observance of the 
procedure described on the tag affixed 
to the container will enable the General 
Electric Company to assist the customer 
in filing a claim for tubes damaged in 
transit, 

RRI'URN PROCEDURE 

If any failure of the tube to c om­
ply with the specifications or warran­
ties under which the tube was purchased 
occurs, tbe purchaser shall 

1, Notify the nearest sales office of 
the General Electric Company. The 
manufacturer's office will advise 
the purchaser regarding the cor­
rect packing instructions and 
ship~ing procedure for returning 
tubes believed to be defective. 

2. Tubes returned for credit adjust­
ment should be packed as carefully 
as when originally received, f or 
damage sustained in return ship­
ment will make a thor ough e~amina­
tion impossible, 

If more than one tube is involved, 
tbe tubes shoul d be i oentified by some 
p ermanent marking , such as a securely 
tied tag, which will enable them to be 
ass oci ated wi t h t h i s service rep ort. 

PERMISSION FOR DISMANTLING 

In returning a vacuum tube f or test 
and examination, the custooer gives per­
mis_si on t o the General Electric Company 
t o break the glass bulb and t o d issec t 
the structure of the tube in ca se such 
pr ocedur e is c onsidered necessary f or 
c omplet e examinati on , 
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'I'ube Type No. 

Date Received 

Service Report Form - NEMA Standard 

Serial No. 

Date First Tested 

Date Inoperative Date Placed in Service 

Hours of Cathode Operation Hours of Anode Operation 

If Stand-by Operation is Used Show Filament Voltage for Stand -by Condition 

Nature of Defect 

Describe any unusual phenomena which took place just previous to or at time of failure 

Code ~o. and maker of equipment in which tube was used 

Was tube used in experimental equipment or experimental adjustment 

Were all other circuit elements operating properly at time of tube failure 

\ 

PURCHASER 

ADDRESS 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 

10-4'2 ( 25M) 
Filing No. 8850 

Supersedes GEH-977D 

• 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Ceneral Installation and Operation of Transmitting Tubes 

Installation 

MECHANICAL 

Mountings must be of good quality and 
should be so installed as to minimize dan­
ger from impact. If the set is subject to 
vibration, a shock-absorbing suspension 
must be employed. 

COOLING 

All apparatus should 
allow free circulation of 
pliotron. The bulb becomes 
operation and, therefore, 
come in contact with any 
nor be subjected to drops 
liquid. 

be arranged to 
air around the 
very hot during 

should ne i thP-r 
metallic object 

or spray of 

Sets using more than one tube should 
provide adequate spacing between tubes so 
that adjacent portions of the bulbs do not 
operate appreciably hotter than the other 
sections. 

ELECTRICAL 

To avoid danger of corona discharge, 
all wires and connections should be made 
to allow several inches of free space 
around the pliotron. For tubes using a 
metal base, the metal shell must not be 
connected to any part of the_ circuit. 

The filament should be operated pref­
erably from an a-c source, although a d-c 
supply may be used. The filament volt­
meter should be connected to indicate the 
voltage at the filament terminals. The 
filament supply should be designed to 
allow operation at rated filament voltage. 
The filament transformer shall have good 
regulation and should be designed for at 
least thirty per cent above rated filament 
wattage. 

Thoriated-tungsten filaments should 
be _operated at eighty per cent of normal 
filament voltage during stand-by periods 
of less than two hours ~nd shut down en­
tirely for longer periods. However, for 
small tubes of less t~an 250 watts plate 
dissipation rating the filament voltage 
may be removed for stand-by periods 
greater than 15 minutes. There should be 

no reduction of filament volt~ge for peri­
ods of less than five minutes. The fila­
ment voltage may be reduced to eighty per 
cent during periods greater than five min­
utes if desired. 

Oxide-coated filaments or cathode 
heaters should be operated at normal fila­
ment voltage during stand-by periods. If 
the stand-by periods exceed two hours the 
filament current may be shut off. 

Overheating by severe overload may 
decrease filament emission. Unless the 
overload has liberated a large amount of 
gas, the activity of the filament usually 
can be restored by operating the filament 
at rated voltage for ten minutes or more 
with no voltage on the plate or grid, This 
process may be accelerated by increasing 
the filament voltage to 20 per cent above 
the tnormal value (not higher) for a few 
minutes. 

The grid-circuit and plate-circuit 
return leads should be connected . to the 
center tap of the filament-transformer 
secondary. When d-c filament excitation 
is used, the return leads from the grid 
and plate circuits should be connected to 
the negative ftlarnent terminal. 

The circuits should be arranged to 
prevent parasitic oscillations so that the 
tube will not be subjected to excessive 
voltages and current. 

An ammeter in the plate 
each tube should be connected ~o 

circuit of 
that the 

direct-plate current may be checked regu­
larly. 

The plate circuit should be provided 
with a protective device such as a fuse or 
relay tn order to prevent overheating 
caused by improper circuit adjustments or 
overloading. This device should remove 
the plate voltage instantly if the d irect­
plate current reaches a value 50 per cent 
above tnormal . 

In rating pliotrons, certain values 
are given as maximum; that is, the values 

tNote: The ratings and characteristics of a particular pliotron are given on 
the Description and Rating Sheet for that tube. 
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beyond which it is unsafe to go from the 
viewpoint of life and performance. In or­
der not to exceed the tmaximum ratings, 
changes in plate and filament voltage 
caused by line-voltage fluctuation, load 
variation, and manufacturing variation of 
the associated apparatus must be deter­
mined. Then, an average value of plate 
voltage should be chosen so that under the 
usual operating conditions the maximum 
ratings will not be exceeded. 

IN TRYING OUT A NEW CIRCUIT OR WHEN 
ADJUSTMENTS ARE BEING MADE, THE PU.TE 
VOLTAGE SHOULD BE REDUCED IN ORDER TO PRE­
VENT DAMAGE TO THE PLIOTRON OR ASSOCIATED 
APPARATUS IN CASE THE ADJUSTMENTS ARE IN­
CORRECT. 

Operation 

GENERAL 

Maximum ratings and typical operating 
conditions for each recommended class of 
service are given on the Description and 
Rating Sheet covering the individual type 
of pliotron. The typical values given 
must not be considered .as ratings, because 
the tube may be used at any suitable con­
ditions within the maximum ratings. 

CUSS A AUDIO-FREQUENCY AMPLIFIER OR MOD­
UUTOR. 

Grid bias for this type of service 
may be obtained from a separate voltage 
source or by means of a self-biasing re­
sistor shunted by a filter network to 
avoid degenerative effects at the low 
audio-frequencies. When several tubes ~re 
operated in parallel, it is necessary to 
make provision for individual adjustment 
of grid bias to insure that the plate dis­
sipation of any tube does not exceed the 
tmaximum value. Thi~ may be accomplished 
by means of a tapped ·•c·• battery or, if 
self bias is used, by means of a variable 
cathode resistor for each tube. When the 
self-biasing method is used, separate fil­
ament supplies ar.e necessary for each 
tube. 

An output device sucq as a choke or 
transformer should be used to transfer 
power efficiently from the pliotron to the 
l oad. 

CLASS B AUDIO-FREQUENCY POWER AMPLIFIER OR 
MODULATOR 

In this type of service two tubes are 
used in a "balanced'' circuit, each tube 

conducting only half the time. The plate 
loss becomes maximum at a signal slightly 
less than 1, depending on the circuit con­
ditions, and therefore the plate dissipa-

. . tion must be limited so that at this value 
of sustained signal, the plate loss will, 
not exceed the maximum rating. 

The input transformer should be de­
signed to give good frequency response 
when operated into an open circuit, such 
as that represented by the grid ci~cuit of 
the Class B stage when the signal ampli­
tude is small. It should be designed also 
to handle the required input power for 
maximum signal conditions. 

The output transformer should be de­
signed so that the resistance presented by 
the load is reflected as the proper plate­
to-plate loading in the Class B stage. ror 
example, if the load is a modulated 
Class C amplifier operating at 2000 volts 
and 500 milliamperes, the ratio of the 
output transformer to provide a plate-to­
plate loading of 10,000 ohms would be 

10000 ~ 4000, or 1.58 to l,step-down. The 
transformer should be designed with a core 
large eno~gh to avoid saturation effects, 
which would impair the quality of the out­
put. If the secondary is to carry the 
direct plate current of the modulated 
amplifier, the core should be made larger 
and should include an air gap. 

CUSS B RADIO-FREqUENCY AMPLIFIER 

In Class B radio-frequency service, 
the plate is supplied with unmodulated di­
rect voltage, and the grid is excited by 
modulated r-f voltage. It is important 
to note that in this service the plate 
dissipation is greatest when the carrier 
is unmodulated. Therefore, the circuit 
should be adjusted so that, without modu­
lation, the plate loss will not exceed the 
tmaximum rating. 

Grid bias for Class B a-f or r-f 
service should be obtained from a battery 
or other d-c source of good regulation. It 
should not be obtained ' from a high-resist­
ance supply such as a grid leak. 

CUSS C RADIO-FREqUENCY P(l\lER AMPLIFIER -­
PU.TE MODUUTED 

In this type of service, the plate 
supply voltage is modulated so that the 
tube output is modulated radio frequency. 
Assuming a value, P, of plate input to be 
modulated, the amount of audio-frequency 

tN ote : The ratings and characteristics of a particular pliotron are given on 
the Description and Rating Sheet for that tube. 
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power to be supplied is equal to 
where mis the modulation factor; 

The maximum ratings and typical op­
erating conditions given in the tTechnical 
Information are such that a modulation 
factor up to 1.0 may be used. When al~­
er value of modulation is used, the plate 
dissipation allowed may be increased, but 
should be limited so that with the modula­
tion sustained at its peak value, m, the 
plate loss will not exceed a value_J__ 
times the plate dissipation 2+m2 
rating. 

Grid bias for this service may be ob­
tained from a grid leak or from a combina­
tion of grid leak and generator, recti­
fier, or cathode-bias resistor, suitably 
by-passed for audio and radio frequencies. 
The combination method is desirable be­
cause distortion effects may be minimized. 

CLASS C RADIO-FREQUENC'Y POWER 
AND OSCILLATOR 

AMPLIFIER 

In telegraph service, the plate input 
power is keyed, i.e., is on and off alter-

nately in accordance with the characters 
of some code. During the '' key-dow n'' peri ­
ods, the tube functions as an unmodulated 
radio-frequency power amplifier. The tube 
may be used also as an amplifier or oscil ­
lator without keying. In both t ypes of 
service, the ratings given are f or "key­
down" conditions. 

Certain meth odq of mod u l ation may be 
applied to this class of service pro vided 
the modulation is essentially negati ve and 
the positive peak of the audio-freq uency 
envelope does not exceed 115 pe r cent of 
the carrier conditions. 

Grid bias for Class C service may be 
obtained from a grid leak, from a battery, 
from a rectifier of good regulation, or 
from a self--biasing resistor by-passed 
with a suitable capacitor. With the grid­
leak method, the grid excitation must not 
be removed without also removi ng t h e p late 
voltage. Grid-bias values are not par­
ticularly critical, and correct c ircuit 
adjustment may be obtained with widely 
different values. 

tNote: . The ratings and characteristics of a particular pli otron are given on 
the Description and Rating Sheet for·that tube. 
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GENERAL. ELECTRIC 
GEH-1088B 

General Installation and Operation of Kenotron Tubes 

lnnellnion 

MECHANICAL 

The handling of a kenotron in trans­
portation and storage requires great care 
since the tube may be permanently damaged 
if subjected to shock. Each tube is sus­
pended within its shipping carton so that 
it will not come in contact with the sides 
of the carton during shipment. The tube 
should be stored in the carton and should 
be protected from moisture and extreme 
temperature changes. Furthermore, while 
the tube is being handled it should be 
kept in a vertical position with the cath­
ode end down. Under no circumstances 
should c-rated tubes be piled on top of one 
another. 

The kenotron should be installed in a 
vertical position with the cathode base 
down. 

In installations where a nonrigid 
anode connection is used, reasonable flex­
ibility must be provided to prevent plac­
ing a strain on the cathode base. Since 
the bulb becomes hot during continuous op­
eration, it should not come in contact 
with any metallic body, nor be subjected 
to the drops or spray of any liquid. 

The accumulation of dust and metallic 
particles on the outer surface of the 
glass walls will increase the leakage over 
th;is surface. As this may result in tube 
failure from arc-over, periodic cleaning 
of these surfaces should be maintained. 

'When a kenotroq is operated at volt­
ages above 75 kv peak inverse, harmful 
x-rays may be generated. Adequate protec­
tion against these x-rays should be pro­
vided. 

COOLING 

Free circulation of cool air around 
the glass bulb should be maintained. High­
temperature air from other apparatus 
should be prevented from circulating 
around the tubes. If desired the tubes 
may be immersed in a tank of oil with the 
transformers. 

*Note: The ratings and characteristics 
of a particular tube are given under Tech­
nical Information · on the Description and 
Rating Sheet for that tube. 

ELECTRICAL 

Filament power should be supplied 
from a filament lighting transformer insu­
lated for the proper voltage. This . trans­
former should be provided with a secondary 
midtap for the plate circuit return lead •. 
The filament excitation supply must be 
provided with suitable resistors or other 
regulating devices to apply the power to 
the filament gradually and to adjust it 
accurately during operation. The filament 
voltage should be measured directly at the 
filament terminals. 

The high initial rush of current 
through the filament when the switch is 
first closed should be limited by the use 
of some form of filament starter. The 
proper use of the filament regulating de­
vices will prevent this' initial rush of 
current from destroying the filament. In 
any case, the current through the filament 
should never, even instantaneously, exceed 
twice the *rated value. 

'When the apparatus in which the tube 
is used is to be idle for periods not ex­
ceeding two hours, voltage should be main­
tained on the filament. However, if de­
sired, provision may be made to reduce the 
filament voltage to approximately 80 per 
cent of the *rated value during"standbys." 
'Where stand-by periods exceed two hours 
the filament voltage may be removed. 

The plate circuit should be provided 
with a time-delay relay which will prevent 
application of plate voltage until the 
filament bas reached normal operating 
temperature. 

Automatic protective devices should 
be installed to prevent over-plate-volt­
age, over-plate-current, or under-fila­
ment-v~ltage conditions. 

In the case of multi-Phase installa­
tions, the plate transformer is usually 
designed f -or rectifier use. In the case 
of a double Y rectifier, the use of an in­
ter-phase transformer is recommended. The 
cathode base should not be connected to 
ground or to any other part of the cir-
cuit. • 

The installation of all wires and 
connections should be made so that they 
do not lie on or close to the glass of the 
kenotron. An air space of approximately 
the length of the tube should be main-
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Fig Circuit E average E inverse I average 

1 Single-phase, Full-wave 0.318 Emax 0.450 Erms Emax 3.14 Eavg 0.636lrmax 

2 Single"Cphase, Full-wave 0. 636 Emax 0.900 Erms Emax 1.57 Eavg 0.636 Imax 

3 Three-phase, Half-wave 0.827 Emax 1.170 Erms -y5' Emax 2. 09 Eavg 0.827 Illl8.X 

4 Three-phase, 0.827 Emax 1.170 Erms 1.732 Emax 2.09 Eavg 1.91 Imax 
Double-Y Parallel 

5 Three-phase, Full-wave l.65 Emax 2.34 Erms h'3 Emax 1. 05 Eavg 0.955 Imax 

6 Vo-ltage Doubler 2.83 Erms Eavg 
No Load Conditions No Load Conditions 

Note for Fig 6: 

Output voltage depends on load and circuit regulation. The circuit must be designed 

so that the tube ratings are not exceeded. Particularly, values of C a.nd R must be 

chosen to limit charging current so that peak current rating of tube will not be ex­

ceeded. 

tained between the bulb and any metallic 
body during operation. Otherwise, corona 
discharge may develop and result in punc­
ture of the glass bulb. 

Operation 

Ordinary care in handling and provi­
sion for the necessary operating condi­
tions peculiar to the kenotron will mini­
mize accidental damage to the tube, 

The maximum values given in the *rat­
ing of kenotrons are the values beyond 
which it is unsafe to operate, if the 
maximum life and performance are desired. 
For example, the maximum operating plate 

voltage can be obtained from the Technical 
Information and the a.mount of voltage 
fluctuation, due to line, load, and manu­
facturing variation in the apparatus must 
be determined or estimated. An average 
value of plate voltage must be used which, 
under normal operating variations, does 
not exceed the maximum rated value. 

With regard to power, the ratings 
given on the Technical Information pre­
scribe two limiting operating conditions. 
The first is a maximum peak inverse volt­
age which should not exceed a certain safe 
value determined by the insulation between 
electrodes of the tube. The maximum peak 

-
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inverse voltage is the highest voltage 
that the tube will insulate on the half 
cycle when no current is passing through 
the tube. As any and all of the following 
factors - l~ne surges, circuit capacitance, 
wave form distortion, and the maximum peak 
voltage of the applied alternating volt­
age - may increase this inverse voltage 
to a value higher than , the rated maximum 
peak voltage, the kenotron should never be 
used at tne maximum rated voltages unless 
measurements, either by oscillograph or 
sphere gap, have indicated that at no time 
does the peak voltage across the tube ex­
ceed this value. 

The second limiting value is the pow­
er dissipation of the plate which is de­
termined by the d-c load current almost 
regardless of the voltage across the load. 
The maximum peak plate current is the 
greatest instantaneous current that may be 

. drawn from a kenotron on the half cycle 
during which the plate of the tube is pos­
itive. As the design of the circuit, es­
pecially the amount of capacitance in the 
circuit, 1s a major factor in determining 
the amount of current available in a given 
rectifier, oscillograph measurements of 
this current should be made if any doubt 
exists as to the magnitude. If the keno­
tron is to be operated at full *peak cur­
rent rating, it will be necessary to main­
tain exactly the rated filament voltage. 
If the peak current to be drawn is less 
than the full rated value, the allowable 
filament voltage regulation increases as 
the value of the peak current decreases. 

1 
The following tabulation shows the 

reduction of the maximum peak current with 
reduced filament voltage: 

Filament 
Voltage 

'/, of Rated 

100 
95 
90 
85 
80 

Maximum 
Peak Current 

'/, of Rated 

100 
65 
40 
25 
10 

Excessive anode temperature ts an in­
dication of abnormal voltage drop in the 
tube and is usually caused by low filament 
temperature. Filament voltage greater 
than the rated value, while increasing the 

• 

maximum peak current available, will re­
~ult in decreased tube life. 

The regulation of the filament supply 
voltage should be such that the minimum 
filament voltage will not be less than 
that recommended in the tabulation for the 
peak current demand. 

The filament should be operated at 
constant voltage rather than at constant 
current and should always be allowed to 
reach normal operating temperature before 
the plate voltage is applied. 

S.ix basic circuits in which the keno­
tron may be used are shown schematically 
on Fig. 1. The values given are ideal 
conditions which usually cannot be ob­
tained in actual installations because 
of poor regulation and other abnormal sup­
ply line conditions. Therefore, these 
factors must be considered and subtracted 
from the supply voltage to the tubes in 
order that the maximum voltage rating is 
not exceeded. 

In parallel operation the filaments 
of all tubes must be supplied from a com­
mon source and the voltage of this source 
must be adjusted to the rated value of the 
individual tube when all tubes are lighte~ 

In series circuits, separate filament 
transformers must be provided. Also pro­
vision must be made for equalizing the 
voltage drop of each tube in the series. 

When any kenotron, except the FP-85, 
is first placed in operation the following 
procedure should be observed. The tub~ 
should be operated without plate voltage 
for five minutes at rated filament volt­
agA. After this initial preheating sched­
ul~, the plate voltage can be applied. 
Start with not more than one-half the 
usual operating voltage and then carefully 
increase it in steps over a period of ap­
proximately 15 minutes to the desired 
value. The tube should then be operated 
under the normal load conditions for a 
period of approximately 15 minutes or 
more. If the plate voltage is varied by 
taps on the primary, the plate-circuit re­
lay should b.e open when the taps are 
changed in order to avoid dangerous surges. 
It is recommended that every three months 
spare tubes be given the preheating and 
i nitial operation schedule as discussed 
above. This will insure that only good 
tubes are carried in stock • 
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GEH-1104 

GENERAL.ELECTRIC 
Transmitting Tube GL-1623 - - Installation and Operation 

lNSTALIATION 

The base of the 1623 fits the stand­
ard 4-contact socket such as the Type 
UR-542A. The socket should be installed 
to hold the tube in a vertical position 
with the base down. If it is necessary 
to place the tube in a horizontal posi­
tion, the filament base pins should be 
placed one vertically above the other so 
that the filament will be in a vertical 
plane (on edge). The plate lead is 
brought out to a cap at the top of the 
tube. 

The bulb becomes very hot during 
continuous operation of the tube. Care 
should be taken, therefore, that the 
bulb is not subjected to the drops or 
spray of liquid. 

The filament of the 1623 is of the 
thoriated-tungsten type. The filament 
voltage should not vary more than plus 
or minus 5 per cent from the rated value; 
otherwise, a loss of filament emission 
may result. When the apparatus in which 
the tube is used is idle for short peri­
ods of time, the filament should be main­
tained at its rated voltage during the 
" stand-bys." 

The plate shows no color at the 
maximum plate-dissipation rating for 
each class of service. 

Overheating of the 1623 by severe 
overload may decrease filament emission. 
Filament activity can sometimes be re­
stored by operating the filament at 
rated voltage for ten minutes or more 
with no voltage on the plate or grid. 
The process may be accelerated by rais­
ing the filament voltage to 7.5 volts 
(not higher) for a few minutes. The 
positive high-voltage supply lead of the 
1623 should be provided with a pr otective 
device, such as a high-voltage fuse, to 
prevent the tube from drawing excessive 
plate current. This device should re­
move the high-voltage supply when the 
d-c plate current reaches a value 50 per 
cent greater than normal. 

In order that the maximum ratings 
given under CHARACTERI STICS will not be 
exceeded, changes in plate and filament 

voltages due to line-voltage fluctuatjon, 
load variation, and manufacturing varia­
tion of the associated apparatus, must 
be determined. An average value of plat,e 
and filament voltage should then be 
chosen so that under the usual voltage 
variations the maximum rated voltages 
will not be exceeded. 

When a new circuit is tried or when 
adjustments are made, it is advisable to 
reduce the plate voltage. This may be 
done conveniently by means of a resist­
ance of about 4000 ohms in series with 
the high-voltage plate lead. The rated 
plate voltage of this tube is high enough 
to be dangerous to the user. Care should 
be taken during the adjustment of cir­
cuits, especially when the exposed circuit 
parts are at high d-c plate potential. 

OPERATION 

In Class B modulator or a-f ampli­
fier service, two 1623 1 s are used in a 
balanced circuit, each tube amplifying 
half the time. The input transformer 
should be designed to give good frequency 
response when ope~ated into an open cir­
cuit, such as that represented by the 
grid circuit of the Class B stage when 
the signal amplitude is small. It should 
also be designed to handle the required 
input power for a strong signal. The 
output transformer should be designed so 
that the resistance load presented by 
the ~odulated Class C amplifier is re­
flected as the recotnmended plate-to-plate 
load in the Class B a-f stage. Grid 
bias may be obtained from a battery or 
other d-c source of good regulation. 
It should not be obtained from a high­
resistance supply such as a gria leak, 
nor from a rectifier, unless the latter 
has exceptionally good voltage regula­
tion. 

In Class B r-f service, the 1623 
is supplied with unmodulated d-c plate 
voltage. The grid is excited by r-f 
voltage modulated at audio frequency in 
one of the preceding stages. The plate 
dissipation is greatest when the carrier 
is unmodulated. Grid bias may be ob­
tained from a battery, from a rectifier 

wigfi
Stolen 2 Line Transparent
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of good regulation, or from a cathode 
resistor, suitably by-passed for audio 
and radio frequencies. The maximum 
plate voltage values may be used pro­
vided the plate current is limited so 
that the maximum plate-input rating is 
not exceeded. Likewise, the maximum 
plate-current values may be use4 pro­
vided the plate voltage is limited so 
that the maximum plate-input rating is 
not exceeded. 

In plate-modulated Class C r-f 
service, the 1623 may be supplied with 
grid bias from a grid leak, or from a 
suitable combination of either grid leak 
and fixed supply, or from a grid leak 
and cathode-bias resistor. The cathode 
resistor should be suitably by-passed 
for audio and radio frequencies. The 
combination method of grid leak and 
fixed supply has the advantage of not 
only protecting the tube from damage 
through loss of excitation but also of 
minimizing distortion effects by bias­
supply compensation. Grid-bias voltage 
is not particularly critical so that 
correct adjustment may be obtained with 
values differing widely from those in­
dicated for this service. 

In Class C r-f telegraph service, 
the 1623 may be supplied with grid bias 
by any convenient method. 

The 1623 can be operated at maxi­
mum ratings in all classes of service at 
frequencies as high as 60 megacycles. 

* See Description and Rating Sheet. 

The tube may be operated at higher fre­
quencies provided the maximum values 
of plate voltage and power input are 
reduced as the frequency is raised 
(other maximum ratings are the same as 
Ehown under CHARACTERISTICS). The tab­
ulation* shows the highest percentage of 
maximum plate voltag~ and power input 
that can be used up to 115 me for the 
various classes of service. 

When more radio-frequency power 
output is required than can be obtained 
from a single 1623, the push-pull or the 
parallel connection may be used. For 
example, two tubes connected in push-pull 
or parallel will give approximately twice 
the power output of one tube. The paral­
lel connection requires no increase in 
exciting voltage; the push-pull connec­
tion requires twice the r-f excitation 
voltage necessary to drive a single tube. 
With e.ither connection, th6 driving 
power required is approximately twice 
that for single-tube operation while the 
grid bias is the same as that for a single 
tube. The push-pull arrangement has the 
advantage of cancelling the even-order 
harmonics from the output and of sim­
plifying the balancing of high-frequency 
circuits. If parasitic oscillations 
occur in the parallel or push-pull cir­
cuits, a noninductive resistance of 10 
to 100 ohms connected in series with 
each grid lead as close to the socket 
terminal as possible, will often prevent 
the oscillations. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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GEH- 1 108A 

GENERAL. ELECTRIC 
Transmitting Tube GL-812 

Installat ion 

The base of the 812 fits the stand­
ard 4-contact socket such as the Type 
UR-542A. The socket should be installed 
to hold the tube in a vertical position 
with the base down. If it is necessary 
to place the tube in a horizontal posi­
tion, the socket should be mounted with 
the filament-pin openings one vertically 
above the other so that the plate will 
be in a vertical plane (on edge). The 
plate lead of the tube is connected to 
a metal cap at the top of the bulb. 

The bulb becomes very hot during 
continuous operation. Therefore, free 
circulation of air around the tube 
should be provided. 

The filament of the 8 12 is of the 
thoriated-tungsten type. The filament 
voltage should not vary more than ±5 per 
cent from the rated value. 

When the tube is used in intermit­
tent service, the filament voltage may 
be removed for stand-by periods greater 
than fifteen minutes. There should be 
no reduction of filament voltage for 
periods of less than five minutes. The 
filament voltage may be reduced to 
eighty per cent during periods greater 
than five minutes if desired. 

The plate of the 8 12 shows a dull 
red color at its maximum plate-dissipa­
tion ratings of 50 to 55 wat t s; it shows 
no color at a plate dissipation rating 
of 40 watts. 

Overheating of the 812 by severe 
overload may decrease its filament emis­
sion. The filament activity can some­
times be restored by operating the fila­
ment at rated voltage for ten minutes or 
more with no voltage on the plate or 
grid. This process may be accelerated 
by raising the filament voltage to 
7.5 volts (not h ightr) for a few minutes. 
The positive high-voltage supply lead 
should be provided wi th a protective de­
vice, such as a high- voltage fuse. Th is 
device should instantly remove the plate 
voltage when the d-c plate current 
reaches a value 50 per cent greater than 
normal. 

Installation and Operation 

In order that the maximum ratings 
given under CHARACTERISTICS will not be 
exceeded, changes in plate and filament 
voltages due to line-voltage fluctuation, 
l oad variation, and manufacturing varia­
tion of the associated apparatus must be 
determined. An average value of plate 
and filament voltage should then be 
chosen so that under the usual voltage 
variations the maximum rated voltage 
will not be exceeded. 

When a new circuit is tried or when 
adjustments are made, the plate voltage 
should be reduced in order to prevent 
damage to the tube or associated appara­
tus in case the circuit adjustments are 
incorrect . It is advisable to use a 
protective res i stance of about 10 , 000 
ohms in series with the plate lead dur­
ing such adjustments. The rated plate 
voltage of this tube is high enough to 
be dangerous to the user. Care should 
be taken during the adjustment of cir­
cuits, especially when the exposed cir­
cuit parts are at the high d-c plate 
potential. 

Operation 

In Class B modulator or audio-fre­
quency service, two 812 1 s are used in a 
balanced circuit, each tube amplifying 
half the time. The input transformer 
should be designed to give good fre­
quency response when operated into an 
open circuit, s uch a s that represented 
by the grid circuit of the Class B stage 
when the signal amplitude is small. It 
should also be designed to handle the 
required input power for a strong sig­
nal. The output transformer should be 
designed so that the resistance load 
presented by the modulated Class Cam­
plifier i s reflected as the recommended 
plate - to-plate load in the Class B a-f 
stage. Grid bias should be obtained 
from a battery or other d-c source of 
good regulat ion . 

In Class B r-f service, the 812 may 
be supplied with bias from a battery, 
from a rectifier of good regulation, or 
from a cathode resistor, suitably by-
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passed for both audio and radio frequen­
cies. 

In plate-modulated Class C r-f 
service, the 812 may be supplied with 
grid bias from a grid leak, or from a 
combination of grid leak and fixed sup­
ply, or grid leak and cathode resistor. 
The cathode resistor should be suitably 
by-passed for both audio frequency and 
radio frequency. The combination method 
of grid leak and fixed supply has the 
advantage of not only protecting the 
tube from damage through loss of excita­
tion but also of minimizing distortion 
by bias-supply compensation. 

In Class C r-f telegraph service, 
the 812 may be supplied with grid bias 
by any convenient method. When the tube 

is used in the final amplifier or a pre­
ceding 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 cur­
rent at a safe value. For example, if 
the 812 is operated at the maximum rated 
plate voltage of 1500 volts (ICAS), a 
fixed bias of at least -45 volts should 
be used. 

In self-rectifying oscillator serv­
ice, the 812 is supplied with a-c plate 
voltage. Grid bias may be obtained by 
any convenient method; a grid resistor 
is commonly used because of its conven­
ience and because the bias is automati­
cally adjusted as the load on the cir­
cuit varies. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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GEH-11108 

GENERAL. ELECTRIC 
Transmitting Tube GL-811 

Installation 

The base of the 811 fits a standard 
four-contact socket such as the Type UR-
542A. The socket should be installed to 
hold the tube in a vertical position 
with the base down. If it is necessary 
to place the tube in a horizontal posi­
tion, the tube should be mounted with 
the plate in a vertical plane (on edge) . 
The plate lead of the tube is connected 
to a cap at the top of the bulb. 

The bulb becomes very hot during 
continuous operation so that free cir­
culation of ,'3.ir around the tube should 
be provided. 

The filament of the 811 is of the 
thoriated-tungsten type. The filament 
voltage should not vary more than plus 
or minus 5 per cent from the rated value; 
otherwise, a loss of filament emission 
may result. The filament voltage may be 
removed for stand-by .periods greater 
than fifteen minutes. There should be 
no reduction of filament voltage for 
periods of less than five minutes. Fila­
ment voltage may ·be reduced to eighty 
per cent during periods greater than 
five minutes if desired. The filament 
of the Bll should be operated at constant 
voltage rather than constant current and 
should be allowed to reach normal oper­
ating temperature before other voltages 
are applied . 

The plate of the 811 shows a dull 
red color at its maximum plate-dissipa­
tion ratings of 50 to 55 watts; it shows 
no color at a plate dissipation of 
40 watts. 

Overheating of the 811 by severe 
overload may decrease its filament emis­
sion. The filament activity can some­
times be restored by operating the fila­
ment at rated voltage for ten minutes or 
more with no voltage on the plate or 
grid. This process may be accelerated 
by raising the filament voltage to 
7,5 volts (not higher) for a few minutes. 
The plate circuit should be provided 
with a protective device, such as a 
high-voltage fuse. This device should 
instantly remove the plate voltage when 
the d-c plate current reaches a value of 
50 per cent greater than normal. 

Installation and Operation 

In order that the maximum ratings 
will not be exceeded, changes in plate 
and filament voltages due to line-volt­
age fluctuation load variation, and 
manufacturing variation of the associated 
apparatus must be determined. An average 
value of plate and filament voltage 
should then be chosen so that under the 
usual voltage variations the maximum 
rated voltages will not be exceeded. 

When a new circuit is tried or when 
adjustments are made, the plate voltage 
should be reduced in order to prevent 
damage to the tube or associated appara­
tus in case the circuit adjustments are 
incorrect. It is advisable to use a 
protective resistance of about 1000 ohms 
in series with the plate lead during 
such adjustments. The rated plate volt­
age of this tube is high enough to be 
dangerous to the user. Care should be 
taken during the adjustment of circuits, 
especially when the exposed circuit 
parts are at high d-c plate potential. 

Operation 

In Class B modulator or audio-fre­
quency service, two 8ll's are used in a 
balanced circuit, each tube amplifying 
half the time. The input transformer 
should be designed to give good fre­
quency response when operated into an 
open circuit, such as that represented 
by the grid circuit of ~he Class B stage 
when the signal amplitude is small. It 
should also be designed to handle the 
required input power for a strong signal. 
The output transformer should be de­
signed so that the resistance load pre­
sented by the modulated Class C ampli­
fier is reflected as the recommended 
plate-to-plate load in the Class B a-f 
stage. Grid bias should be obtained 
from a battery or other d-c source of 
good regulation. 

In Class B r-f service, the 811 may 
be supplied with bias from a battery, 
from a rect~fier of good regulation, or 
from a cathode resistor, suitably by­
passed for both audio and radio frequen­
cies. 

In plate-modulated Class C r-f 
service, the 811 may be supplied with 
grid bias from a grid leak, or from a 
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combination of grid leak and fixed sup­
ply, or grid leak and cathode resistor'. 
The cathode resistor should be suitably 
by-passed for both audio-frequency and 
radio-frequency. The combination method 
of grid leak and fixed supply has the 
advantage of not only protecting the 
tube from damage through loss of excita­
tion but also of minimizing distortion 
by bias-supply compensation. 

In Class C r-f telegraph service, 
the 811 may be supplied with grid bias 
by any convenient method, Grid-leak 
bias, however, is particularly suitable 
for this tube. Even when the grid exci­
tation is removed under maximum plate 
voltage conditions, the zero-bias plate 
current remains at a safe value. There-

fore, it is ' practical to use the &11 
with grid-leak bias alone in the final 
amplifier or in a preceding stage of a 
transmitter designed for break-in opera­
tion and oscillator keying. 

The 811 can be operated at maximum 
ratings in all classes of service at 
frequencies as high as 60 megacycles. 
The tube may be operated at higher fre­
quencies provided the maximum values of 
plate voltage and power input are re­
duced as the frequency is r ~ised (other 
maximum ratings are the same as shown 
under Technical Information). The tabu­
lation* shows the highest percentage of 
maximum pla t e voltage a n d power input 
that can be used up to 100 me for the 
various services, 

* See Description and Rating Sheet 

GENER AL ELECTRIC COMPANY, SCH ENE CT ADY, N. Y. 
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GEH-1111B 

GENERAL.ELECTRIC , 
Transmitting Tube GL-810 - - Installation and Operation 

Installation 

The base of the 810 fits the stand­
ard transmitting, 4-contact 30cket such 
as the Type UT-541A, The socket should 
be installed so that the tube will op­
erate in a vertical position with the 
base down. If it is necessary to place 
the tube in a horizontal position, the 
tube should be mounted with the plate in 
a vertical plane (on edge), 

The bulb becomes very hot during 
continuous operation of the tube so that 
free circulation of air around the tube 
should be provided, 

The filament of the 810 is of the 
thoriated-tungsten type. The filament 
voltage should not vary more than± five 
per cent from the rated value; other­
wiss, loss of filament emission may re­
sult. It is recommended that, in inter­
mittent service where the average number 
of daily transmissions is greater than 
100, the filament be maintained at 80 
per cent of normal voltage during stand­
by periods, If the number of transmis­
sions is less than 100 per day, the fil­
ament power should be removed during 
stand-by periods. 

Overheating of the 810 by severe 
overload may decrease its filament emis­
sion. Filament activity can sometimes 
be restored by operating the filament at 
rated. voltage for ten minutes or more 
without voltage on the plate or grid. 
The process may be accelerated by rais­
ing the voltage to 12 volts (not higher) 
for a few minutes. Tne plate circuit 
should be provided with a protective de­
vice such as a high-voltage fuse. This 
device should instantly remove the plate 
voltage when the d-c plate current 
reaches a value 50 per cent greater than 
normal. 

The plate of the 810 shows only a 
barely perceptible red color at the max­
imum plate-dissipation rating for each 
service. 

In order that the maxiwum ratings 
given under CHARACTERISTICS will not be 
exceeded, changes in plate and filament 
voltages due to line-vol t ·age fluctuation, 
load variation, and manufacturing varia­
tion of the associated apparatus, must 

be determined, An average value of 
plate and filament voltage should then 
be chosen so that under the usual volt­
age variations the maximum rated volt­
ages will not be exceeded. 

When a new circuit is tried or when 
adjustments are made, it is advisable to 
reduce the plate voltag t . This may be 
done conveniently by means of a resist­
ance of about 4000 ohms connected in se­
ries with the high-voltage plate lead. 
The rated plate voltage of this tube is 
high enough to be dangerous to the user. 
Great care should be taken during the 
adjustment of circuits, especially when 
the exposed circuit parts are at high 
d-c plate potential. 

Operation 

In Class B modulator or a-f service, 
the 810 input transformer should be de­
signed to give good frequency response 
when operated into an open circuit, such 
as that represented by the grid cir­
cuit of the Class B stage when the sig­
nal amplitude is small. It should also 
be designed to handle the required input 
power for a strong signal. The output 
transformer should be designed so that 
the resistance load presented by the 
modulated Class C amplifier is reflected 
as the recommended plate-to-plate load 
in the Class B stage. Grid bias should 
be obtained from a battery or other d-c 
source of good regulation. 

In Class B r-f service, the 810 may 
be supplied with bias from a battery, 
from a rectifier of good regulation, or 
from a cathode resistor, suitably by­
passed for audio and radio frequencies. 

In plate-modulated Class C r-f ser­
vice, the 810 may be supplied with grid 
bias from a grid leak, or from a combi­
nation of grid leak and fixed supply, or 
grid leak and cathode resistor. The 
cathode resistor should be suitably by­
passed for both audio and radio frequen­
cies. The combination method of grid 
leak and fixed supply has the advantage 
of not only protecting the tube from 
damage through loss of excitation but 
also of minimizing distortion by bias­
supply compensation. 
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In Class C r-r telegraph service, 
the 810 may be supplied with grid bias 
by any convenient method. When the 810 
is used in the rinal amplirier or a pre­
ceding stage or a transmitter designed 
ror ·break-in operation and oscillator 
keying, a small amount or rixed bias 
must be used to maintain the plate cur­
rent at a sare value. With plate volt-

age or 2250 volts, a rixed bias or at 
least -?0 volts should be used. 

rr parasitic oscillations occur in 
the parallel or push-pull circuits, a 
noninductive r~sistance or 10 to 100 
ohms connected in series with each gr.id 
lead as close to the grid terminal as 
possible, will orten prevent oscilla­
tions. 

• 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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GEH-1113A 

GENERAL. ELECTRIC 
Transmitting Tube GL-806 - - Installation and Operation 

Installation 

The base pins of the 806 fit the 
standard transmitting four-contact socket, 
such es the Type UT-541. The socket should 
be installed so that the tube will operate 
in a vertical position with the base down. 
If the tube is subjected to vibration or 
shock, a shock-absorbing suspension must 
be employed. Because of the relatively 
heavy filament current taken by this tube, 
the socket should make firm, large-surface 
contact with the filament-base pins. Heavy, 
well-soldered leads should be used for the 
filament-circuit wiring. 

The bulb becomes very hot during con­
tinuous operation so that free circulation 
of air should be provided. Forced cooling 
is required for continuous key-down condi-­
tions in Cle,ss C telegraph service and is 
reco=ended for all classes of service at 
frequencies of 30 me or higher. Forced 
cooling may be accomplished by means of an 
electric fan which directs air against the 
middle and upper sections of the bulb. 
Care should be taken that the bulb does 
not come in contact with any metallic ob­
ject nor be subjected to the drops or 
spray of liquid. The installation of all 
wires end connections should be made so 
that they will not be close to or touch the 
bulb. This precaution is necessary in 
order to avoid puncture of the glass due 
to peak voltage effects. 

The filament of the 806 is of the 
thoriated-tungsten type. It may be oper-­
ated either from an a-c or a d-c source. 
Exce~t where a d-c source is necessary to 
avoid hum, an a-c filament supply is gener­
ally used because of its convenience. The 
characteristics shown under Technical 
Information are based on the filament 
operated on alternating current. When di­
rect current is used on the filament, the 
circuit returns should be connected to the 
negative filament terminal. A voltmeter 
should be connected permanently across the 
filament terminals to provide a ready 
check of the filament voltage. This volt­
age should not vary more than plus or 
minus 5 per cent from the rated value; 
otherwise, a loss of filament emission may 
result. The filament voltage may be re­
moved for stand-by periods greater than 
fifteen minutes. There should be no re-

duction of filament voltage for periods of 
less than five minutes. Filament voltage 
may be reduced to eighty per cent during 
periods greater than five minutes if de­
sired. 

The plate dissipation of the 806 (the 
difference between plate input and power 
output) should never exceed the values 
given under Technical Information. The 
maximum plate-dissipation values are indi­
cated by an orange-red color on the plate. 
It is normal for the plate to show some 
color, even at low loads. 

Overheating of the 806 by severe 
overload may decrease filament emission. 
Unless the overload has liberated a large 
amount of gas, the activity of the fila­
ment can sometimes be restored by operating 
the filament at rated voltage for ten 
minutes or more with no voltage on the 
plate or grid. This process may be ac­
celerated by raising the filament voltage 
to 6 volts (not higher) for a few minutes. 
In order to prevent overheating due to im­
proper circuit adjustments, or to over­
loading, the positive plate supply lead 
should be provided with a protective de­
vice such as a fuse. This device should 
instantly remove the plate voltage when 
the d-c plate current reaches a value 
50 per cent greater than normal. 

Heavy leads and conductors together 
with suitable insulation should be used in 
all parts of the r-f plate tank circuit so 
that the losses, due to the r-f voltages 
and currents, may be kept at a minimum. 
Since proper circuit design becomes very 
important at the higher frequencies, it is 
essential that short, heavy leads a.nd 
circuit returns be used in order to min­
imize lead inductance and losses. 

In order that the maximum ratings 
given under Technical Information will not 
be exceeded, changes in plate and filament 
voltages due to line-voltage fluctuation, 
load variation, and manufacturing variation 
of the associated appara.tus, must be 
determined. An average value of plate and 
filament voltage should then be chosen so 
that under the u3ual voltage variations 
the maximum rated voltages will not be 
exceeded. 
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When a new circuit is tried or when 

adjustments are made, the plate voltage 

should be reduced in order to prevent 

damage to the tube or associated apparatus 

in case the circuit adjustments are in­

correct. It is advisable to use a protec­

tive resistance of about 10,000 ohms in 

series with the high-voltage plate lead 

during such adjustments. Suitable meters 

should be provided for measuring tube 

voltages and currents as well as for making 

transmitter adjustments. In modulated 

service, the use of a. cs.thode-ray oscil­

lograph also is recommended in the making 

of final adjustments for optimum perfor­

mance. Under no conditions should the 

maximum values given under Technical 

Information be exceeded. 

The rated plate voltage of this tube 

is high enough to be dangerous to the 

user. Great care should be taken during 

the adjustment of circuits, especially 

those in which the exposed circuit parts 

are at the high d-c plate potential. 

Operation 

As a Class B modulator or audio-fre­

quency amplifier, two 806 1 s are used in a 

balanced circuit, each tube amplifying 

only half the time. The d-c plate current 

should never exceed 200 milliamperes per 

tube, The input transformer should be 

designed to give good frequency response 

when operated into an open circuit, such 

as that represented by the grid circuit of 

the Class B stage when the signal ampli­

tude is small. It should also be designed 

to handle the required input power for a 

strong signal. The output transformer 

should be designed so that the resistance 

load presented by the modulated Class C 

amplifier is reflected as a plate-to-plate 

load of 21,500 ohms in the Class B a-f 

stage for the 3000-volt condition. If an 

output transformer efficiency of 90 per 

c ent is assumed, t wo 806 1 s operated under 

conditions shown for a 3000-Volt plate 

supply, are capable of modulating 100 per 

cent an input of a pproximately 1185 watts 

to a Class C r-f p ower amplifier. Since 

two 806 1 s will modulate 1185 wat ts, a con­

venient Class C amplifier would be one 

operating at 2500 volts and 475 milli­

amperes. These conditions represent a 

resistance of approximately 5275 ohms. The 

ratio of the output transformer is then 

21,500 ~ 5275, or 2 to 1, step-down. The 

transformer should be designed with a core 

sufficiently large to avoid saturation ef­

fects which would impair the quality of 

the output. If the secondary is to carry 

the d-c plate current of the modulated 

amplifier, the core should be made larger 

and include an air gap to prevent satura­

tion caused by the d-c plate current. Grid 

bias for Class B service should be obtained 

from a battery or other d-c source of good 

regulation. It should not be obtained 

from a high-resistance supply such as a 

grid leak, nor from a rectifier, unless 

the latter has exceptionally go~d voltage 

regulation. 

As a Class B radio-frequency ampli­

fier, the plate of the 806 is supplied 

with unmodulated d-c voltage and the grid 

is excited by r-f voltage modulated at 

audio frequency in one of the preceding 

stages. In this service the plat·e d.is­

sipation is greatest when the carrier is 

unmodulated. Under these conditions, the 

plate dissipation should not exceed 150 

watts for unmodulated carrier conditions. 

Grid bias for Class B r-f service should 

be obtained in the same manner as for 

Class B a-f service. 

As a plate-modulated Class C radio­

frequency amplifier, the 806 should be 

used as shown under Technical Information, 

Grid bias for this service may be obtained 

from a grid leak of about 15,000 ohms 

(50-watt size), or from a suitable combi­

nation of either grid leak and fixed sup­

ply, or grid leak and cathode-bias resis­

tor. The cathode-bias resistor should be 

suitably by-passed for audio and radio 

frequencies. The combination-bias methods 

are particularly desirable because dis­

tortion effects are minimized by bias­

supply compensation. Grid-bias voltage 

for Class C service is not particularly 

critical so that correct adjustment may be 

obtained with values differing widely from 

those indicated for this service. 

As a Class C radio-frequency ampli­

fier and oscillator for telegraph service, 

the 806 may be used as shown under Techni­

cal Information. Grid bias for this serv­

ice may be obtained from a grid leak of 

approximately 20,000 ohms, from a battery, 

from a rectifier, or from a cathode-bias 

resistor (preferably variable) suitably 

by-passed for radio frequencies. The 

cathode-bias method is advantageous due to 

the fact that the grid bias is automati­

cally regulated in direct proportion to 

the sum of the plate and grid current and 

that there is little chance of the plate 

curr•ent becoming dangerously high, even if 

the r-f grid excitation is removed. The 

grid-leak-bias method has the advantage of 

simplicity and of automatically biasing 

the grid in proportion to the excitation 

voltage available. Special care must be 

e. 
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observed with the use of the latter system 
because the accidental removal of the 
excitation will cause the grid bias to 
fall to zero and the plate current to rise 
to an excessive value. The use of a 
protective device designed to open the 
plate circuit on excessive rises of plate 
current will minimize the danger of over­
load ( see INSTALLATION) • Since the grid­
bias voltage for Class C service is not 
particularly critical, correct adjustment 
may be obtained with widely different 
values. 

The maximum plate voltage values 
shown under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITIONS for Class B services 
may be used provided the plate current for 
each service is limited so that the re­
spective maximum plate input rating is not 
exceeded. In like manner, the maximum 
plate current values may be used provided 
the plate voltage for each service is 
limited so that the respective maximum 
plate input rating is not exceeded. 

The d-c grid current will vary with 
individual tubes. Under no condition of 
operation should the maximum values under 
MAXIMUM RATINGS be exceeded. 

The 806 may be operated at maximum 
ratings in all classes of service at fre­
quencies as high as 30 megacycles. The 
tube may be operated at higher frequencies 
provided the maximum values of plate volt­
age and power input are reduced as the 
frequency is raised (other maximum ratings 
remain the same as shown under TECHNICAL 

INFORMATION). The tabulation* shows the 
highest percentage of maximum plate volt­
age - and power input that can be used at 
30, 50, and 100 me for any class of serv­
ice. At these frequencies it is recom­
mended that forced cooling be used to pro­
vide adequate ventilation (see INSTAL­
LATION). 

With the grid connected to the plate 
through the shortest possible e onnection, 
the resonant frequency of the grid-plate 
circuit is approximately 197 megacycles. 

If more radio-frequency power output 
is required than can be obtained from a 
single 806, the push-pull or the parallel 
connection may be used. For example, two 
tubes connected in push-pull or in parallel 
will give approximately twice the power 
output of one tube. The parallel connec­
tion requires no increase in exciting 
voltage; the push-pull connection requires 
twice the r-f excitation voltage necessary 
to drive a single tube. With either con­
nection, the driving power required is ap­
proximately twice that for single-tube 
operation while the grid bias is the same 
as that for a single tube. The push-pull 
arrangement has the advantage of balancing 
high-frequency circuits to ground and of 
cancelling the even-order harmonics from 
the output. When two or more 806 1 s are 
operated in parallel, a noninductive re­
sistance of 10 to 100 ohms should be 
placed in series with the grid lead of 
each tube, as close to the tube as pos­
sible, to prevent parasitic oscillations. 

GENER AL ELECTRIC COMPANY, SCH ENE CT ADY, N. Y. 

S-43 (4M) 
Filing No B88~0 

S1tpasedes GEH -111 3 
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GEH-1114 

GENERAL.ELECT&IC 
Transmitting Tube GL-809 - - Installation and Operation 

INSTALIATION 

The base of the 809 fits the stand­
ard 4-contact socket such as the Type 
UR-542A. The socket should be installed 
to hold the tube 1n a vertical position 
with the base down. If it is necessary 
to place the tube in a horizontal posi­
tion, the socket should be mounted with 
the filament-pin openings one vertically 
above the other so that the plate will be 
in a vertical plane (on edge}. The plate 
lead of the tube is connected to a metal 
cap at the top of the bulb. 

The bulb becomes very hot during 
continuous operation. Free circulation of 
air, therefore, should be provided. The 
installation of all wires and connections 
should be made so that they will not be 
close to or touch the bulb 1n order to 
avoid puncture of the glass. 

The filament voltage should not vary 
more than plus or minus 5 per cent from 
the rated value; otherwise, a loss of 
filament emission may result. When the 
apparatus in which the tube is used is 
idle for short periods, the filament 
should be maintained at its rated voltage 
during the "stand-bys." 

The plate of the 809 shows no color 
at the maximum plate-dissipation rating 
for each service. 

Overheating of the 809 by severe 
overload may decrease its filament emis­
sion. The filament activity can some­
times be restored by operating the fila­
ment at rated voltage for ten minutes or 
more with no voltage on the plate or grid . 
This process may be accelerated by rais­
ing the filament voltage to 7.5 volts 
(not higher) for a few minutes. The 
positive high-voltage supply lead should 
be provided with a protective device, 
such as a high-voltage fuse. This de­
vice should instantly remove the plate 
voltage when the d-c plate current 
reachea a value of 50 per cent greater 
than normal. 

In oz•der that the maximum z,atings 
given under MAXIMUM RATINGS and TYPICAL 

OPERATING CONDITIONS will .not be exceeded, 
changes in plate and filament voltages 
due to line-voltage fluctuation, load 
variation, and manufacturir 6 variation 
of the associated apparatus, must be de­
termined. An average value of plate and 
filament voltage should then be chosen 
so that under the usual voltage varia­
tions the maximum rated voltage will not 
be exceeded. 

When a new circuit is tried or when 
adjustments are made, the plate voltage 
should be reduced in order to prevent 
damage to the tube or associated appara­
tus in case the circuit adjustments are 
incorrect. It is advisable to use a 
protective resistance of about 3000 ohms 
in series with the plate lead. during 
such adjustments. 

The rated plate voltage of this 
~ube is high enough to be dangerous to 
the user. Care should be taken during 
the adjustment of circuits, especially 
when the exposed circuit parts are at 
high d-c plate potential. 

OPERATION 
In Class B modulator or audio-fre­

guency service, two 809's are used in a 
balanced circuit, each tube amplifying 
half the time. The input transformer 
should be designed to give good frequency 
response when operated into an open cir­
cuit, such as that represented by the 
grid circuit of the Class B stage when 
the signal amplitude is small. It should 
also be designed to handle the required 
input power for a strong signal. The 
output transformer should be designed so 
that the resistance load presented by 
the modulated Class C amplifier is re­
flected as the recommended plate-to-plate 
load 1n the Class B a-f stage. Grid 
bias should be obtained from a battery 
or other d-c source of good regulation. 
It should not be obtained from a high­
resistance supply such as a grid leak 
or a cathode-bias resistor. When the 
809 is operated at a plate voltage of 
500 volts or less, the tube may be oper­
ated with zero bias. 

wigfi
Stolen 2 Line Transparent
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In Class B r-f service, the 809 
~ay be used as shown under CHARACTERIS­
TICS. The plate is supplied with un­
modulated d-c voltage and the grid is 
excited by r-f voltage modulated at 
audio frequency in one of the preceding 
stages. The plate dissipation is great­
est when the carrier is unmodulated . 
Grid bias for Class B r-f service may be 
obtained from a battery, from a recti­
fier of good regulation, or from a cath­
ode resistor, suitably by-passed for 
audio and radio frequencies. 

In plate-modulated Class C r-f 
service, the 809 may be supplied with 
grid bias from a grid leak, or from a 
suitable combination of either grid leak 
and fixed supply, or a grid leak and 
cathode resistor. The cathode resistor 
should be suitably by-passed for audio 
and radio frequencies. The combination­
bias method of grid leak and fixed sup­
ply has the advantage of not only pro­
tecting the tube from damage through 
loss of excitation but also minimizes 
distortion effects by bias-supply com­
pensation. Grid-bias voltage for 
Class C service is not particularly crit­
ical so that correct adjustment may be 
obtained with values differing widely 
from those indicated for this service. 

In Class C r-f telegraph service, 
the 809 may be supplied with grid bias 
by any convenient method. 

The 809 may be operated at maximum 
ratings in all classes of service at 
frequencies as high as 60 megacycles. 

The tube may be operated at higher fre­
quencies provided the maxlmum values of 
plate voltage and power input are reduced 
as the frequency is raised- (other max­
imum ratings are the same as shown under 
CHARACTERISTICS) . The tabulation* shows 
the highest percentage of 118.ximum plate 
voltage and power input that can be used 
up to 100 me. 

When more r - f power output is re­
quired than can be obtained from a single 
809, the push-pull or the parallel con­
nection may be used. For example, two 
tubes connected in push-pull or in paral­
lel will give approximately twice the 
power output of one tube. The paraliel 
connection requires no increase in ex­
citing voltage; the push-pull connection 
requires twice the r-f excitation volt 
age necessary to drive a single tube. 
With either connection, the driving power 
required is approximately twice that for 
single-tube operation while the grid 
bias is the same as that for a single 
tube. The push-pull arrangement has the 
advantage of simplifying the balancing 
of high-frequency circuits and of can­
celling the even-order harmonics from the 
output. 

If parasitic oscillations occur in 
the parallel or the push-pull circuits, 
they can often be eliminated by connect­
ing a noninductive resistor of 10 to 100 
ohms in series with each grid lead, as 
close to the socket terminal as possible. 

* See Description and Rating Sheet. 

GENERAL ELECTRIC COMPANY, SCHENECTADY , N. Y . 
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ET-HIO 

ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Transmitting Tube GL-803-lnstallation and Operation 

Installation 

The b a 3e of the 803 fits a special 
5 -c ontnct transmitting s oc ket, such as 
the Ty pe UT-1 0?A, which may be installed 
t o ho l d the tube ln a vertic a l position 
with the fi l ament bAse either up o r down, 
If lt ls n e cessa ry t o pl a ce the tube in 
A h ori zontal positi on, the tube should 
te mount ed with the plat e in A vertical 
plane (on ed ge) . If the tube ls sub­
jected t o vibra tion or sho c k , a shock­
Absorb ing sus penslon must be e mployed, 

The bulb bec ome s very hot durlng 
c ontinuous o pera ti on. Free clrculatlon 
o f a ir, t he r e f o r e, shou ld b e provlded. 
Care s hould be t aken tha t the tub e doe s 
not c ome in c ont act with an t metallic 
ob j ect n or be sub jected t o the spray of 
liquid , The inst a lla tl on o f a ll wires 
and c onnec tlons should b e mad e so that 
they wlll n o t be clo s e t o o r touch the 
bulb in order t o P. Vo ld puncture of the 
gl a ss d ue t o pea k-v olt a ge ef f e cts . 

The filament vo lt a ge should not 
vary mor e than plus o r mlnus 5 per cent 
fr om the r a ted va lue ; othe rwlse , a l oss 
o f fi la ment emlssl on may r e sult. The 
fll ament voltage ma y be remov ed f o r 
stand -by perlods gr ea ter than fifteen 
minut e s. There should be no r eduction 
of fil ament v olta g e for period s of less 
than f ive minute s. The fi la ment volta ge 
ma y be reduced t o eighty pe r c ent during 
pe rlod s grea ter tha n five min ut e s if de ­
slred . 

The screen v oltage ma y be obt a ined 
f rom n s epa r a t e s o urc e , from a vo ltage 
d l v i der ,or fr om t he pl a t e su pply thro ugh 
a s eri e s r e sl s t or. The cho i ce o f me t hod 
d epcm d s on t he s e r v le e in whlch t h e tube 
ls us ed (s ee Oper a t ion). When the screen 
vol t a ge is ob t a i ned fr om a s epa r a t e 
s o urce , o r f r om a vol t age div i de r, pla t e 
v oltaee should be applied b e f o r e o r with 
the scre en vo ltage . Othe rwis e , wi th 
v o ltaee on the sc reen only, the screen 
current may r lse hi gh eno ugh t o c a us e 
ex ces siv e sc r ccm d lss l pa t i on . Fh en the 
seri e s-s c r ee~-res istor method Le us ed, 
the resistor sho ul d h a v e a v a l ue su ff i ­
cl ent t o dro; the hl gh vo ltage t o a 

.. 
v a lue within the maximum screen-voltage 
r a ting given under TECHNICAL INFORMA­
TION, When the screen resistor method 
ts used, tt ts important that the high­
voltage switch be opened before the fil­
ament or the cathode circuit ts opened 
a nd before the r-f grid excitation ts 
r emoved. Unless this precaution ls ob­
served, the screen voltage will rise to 
a n exces sive value. A a-c mllllamn~ter 
s h ould b e used in the screen circuit so 
tha t the screen current ,::an be measured 
a n d the d-c power input to the screen 
ctetermlned. The screen should not be al­
l owed to a c~aLn a temperature corre­
spond ing to more than a barely percepti­
ble red color . This temperature corre ­
sponds to the screen input values shown 
under TECHNICAL INFORMATION, 

The screen current ts a very sensi­
tive indica tion of plate-clrcuit loading 
a n d rises ex·cessl:vely, often to the point 
o f damaging the tube, when the amplifier 
ls ope ra ted without load. Fo r thls r e a­
s on c a re should be taken when tuning 
the 803 under no-load conditions t o pre­
v ent exceed ing the screen-input ratlng 
o f the tube, 

Suppressor voltage may be obtained 
from any fixed-vo ltage d-c supply. In 
ca s e s where the suppressor draws current, 
the sup ply should be a battery or other 
s ourc e h £vlng good regulation, 

Ov e rheating of the 8:J3 by severe 
overl oad ma y decrea se filament emission. 
F i l amen t ac tivity can s ometimes be re­
s t or3d by operating the filament a t ra­
t e d vo ltage for t en minutes o r mor e 
wi t h o ut vo ltage on the other electrodes, 
This proc e ss may be a cceler a ted by rais­
ing the fllemen t volta6e t o 1 2 v o lts 
(no t hi gher) for a f ew mi nut es . 

h pr o t e c tlv e devic e, suc h as a h igh ­
v olt e ce fu s e, sho ul d be used t o pro t e c t 
bo th the s creen an d plate aga i n st over­
lo8d 0 Wh en e vo ltage d i v i d e r o f poo r 
regula tl on o r a seri es res istor is used 
f or J b t a ining t he s c reen v oltage, t he 
~ro t ec tivG d evic e s hould be pl a c ed l n 
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the common posl.tl.ve hl.gh-voltege s·upply 
lead- It should remove the hl.gh-voltege 
supply when the d-c plate current 
reaches a value 50 per cent greater than 
normel. When a screen voltage ts ob­
tal.ned from a separate source or from~ 
voltage dl.vl.der of good regulatl.on, a 
protectl.ve devl.ce should also be pluced 
l.n the screen-supply lead- It should 
remove the screen voltage when the d-c 
screen current reaches a value of 50 per 
cent greater than normal. 

Shl.eldl.ng and I.solatl.on of the l.n­
put and the output cl.rcul.ts are neces­
sary for stable operatl.on. If an ex­
ternal shl.eld l.s used wl.th the 803, I.t 
should be desl.gned to enclose the base 
end of the tube and extend up to a posl.­
tton level wl.th the l.nternal ctrcular 
dtsk located below the plate. Clearance 
between the glass bulb and externai 
shteld should be at least 1/16 tn. The 
r-f tmpedance between the screen and 
fl.lament must be kept low, us~ally by 
means of a sul.table by-pass condenser. 
The capacttance of thts condenser mat be 
l.n the order of 0.001 to 0.01 uf. In 
tele_phonJ serv tee when the screen ts 
modulated, a smaller capacl.tance may be 
requtred l.n order to avotd excesstve a-f 
by-passtng. However, l.f the capacl.tence 
1.s too small, r-f feedback may occur be­
tween plate and control gr.I.rt, dependtng 
on the ctrcutt layout, operatl.ng fre­
quency, and power gal.n of the stage. 

In order that the maxi.mum rattngs 
gl.ven under TECHNICAL INFORMATION are 
not exceeded, changes tn electrode volt­
ages due to 11.ne-voltaee fluctuatl.on, 
load vartatl.on, and manufacturtng varl.a­
tton of the assoctated apparatus must be 
determtned. An average value of voltage 
for each electrode should then be chosen 
so that under the usual voltage varl.a­
tl.ons the maxi.mum rated voltages wl.11 
not be exceeded, 

When a new cl.rcul.t l.s trted or when 
adjustments are made, l.t l.s advl.sable to 
reduce the plate and screen voltage. 
Thl.s _ may be done conventently by means 
of a protecttve real.stance of ~bout 5000 
ohms l.h serl.es wtth the htgh-voltage 
supply lead and, when a ftxed screen­
voltage supply l.s used, a protecttve re­
ststance of about 5000 ohms l.n serl.es 
wtth the screen lead-

2 

Operation 

In Class B r-f pentode servtce, the 
803 l.s suppll.ed wl.th unmodulated d-c 
plate voltage. The grl.d ts excl.ted by 
r-f voltage modulated at audto frequency 
tn one of the precedl.ng stagls. Under 
these condl.tl.ons, the plate dtssl.patton 
I.s greatest when the carrl.er ts unmodu­
lated. The screen voitage should be ob­
tatned from a separate source or from a 
potentl.ometer connected across the plate 
supply. The suppressor voltage may be 
obtal.ned from any fl.xed d-c supplj, In 
cases where the suppressor draws curren~ 
the supply should be a battery or other 
d-c source of good regulatl.on, Control­
grl.d bl.as may be obtal.ned ·from a batter~ 
from a rectl.fl.er of good voltage regula­
tton, or from a cathode reststor, sutt­
ably by-passed for audl.o and radl.o fre­
quenctes. 

In suppressor-modulated Class C r-f 
servtce, the 803 ts suppll.ed wl.th unmod­
ulated d-c plate voltage. The eontrol 
grl.d I.s suppll.ed wl.th unmodulated r-f 
voltage and the suppressor wl.th negatl.ve 
d-c voltage modu.lated at audl.o frequenc~ 
The screen voltage should be obtatned 
through a r eststor l.n serl.es wl.th the 
plate supply (see INSTALLATION). The d-c 
suppressor voltage may be obtatned from 
any ftxed supply. Control-grl.d bias may 
be obtal.ned from a grid leak, from a 
cathode reststo~ or from a fixed supply. 
The cathode resl.stor should be by-passed 
for audio and radl.o frequencies. The 
grid~leak-bias method has the advantage 
of simpll.city and of automatl.cally bl.as­
ing the grl.d l.n proportl.on to the excl.­
tatl.on voltage ave 1.lable. 

In grtd-modulated Class C r-f pen­
tode servtce, the 303 ts supplted wl.th 
unmodulated d-c plate voltage. The con­
trol-grl.d bl.as is modulated pt audl.v 
frequency. The suppressor voltage may be 
obtal.ned from a battery or from a fl.xed 
supply of good regulatton. The audto 
power requl.red tn thl.s servtce ts very 
small, betng suffl.cl.ent only to meet the 
pe·ak grl.d-power requtrement of the Class 
C amplifl.er on the postttve crest of the 
input sl.gnal. The actual value ts gen­
erally never more than 2 watts depend-
1.ng on cl.rcul.t adjustments. ' 

In plate-modulated Class C r-f pen­
tode servl.ce, the screen voltage may be 
obtal.ned from a fl.xed supply, or through 
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a voltage-dropping resistor ln series 
wlth the modulated plate supply. The 
screen voltage must be modulated wlth 
the plP.te voltage so that the ratlo of 
screen voltage to plate voltage remains 
constant. Modulation of a flxed screen­
voltage supply can be accomplished ei­
ther by connecting the screen to a sepa­
rate wlndlng on the modulation trans­
former or by connecting it through a 
blocking condenser to a tap on the modu­
lation transformer or choke. With the 
latter method , an a-f choke of suitable 
impedance for low audio frequencies 
should be connected in series with the 
screen-supply lead. The suppressor volt­
age may be obtained from any flxed sup­
ply. Control-grid blas may be obtained 
from a grid leak, or from a combination 
of either grld leak and fixed supply or 
grid leak and cathode resistor. The com­
blnatlon method of grid leak and fixed 
supply has the advantage of not only 
protecting the tube from damage through 
loss of excitation but also of minimiz­
ing dlstortion by bias-supply compensa­
tion. 

In plate-modulated Class C r-f tet­
rode service, grlds No . 2 and No. 3 are 
connected together as the screen. The 
screen voltage may be obtained th~ough a 
voltage-dropping resistor connected in 
series wlth the unmodulated plate-volt­
age supply. In thls case, the series re­
sistor develops lts own modulating volt­
age. The screen vol t age ma y al s o be ob­
tained from a sepa r a t e s o urce , o r from a 
voltage divider across the plate-voltage 
supply , provided the screen voltage ls 
modulated a s discussed under pl a te-modu­
lated Class C r-f ampllfler s e rvice 
(pentode c onnection) f o r a flxed screen 
supply . Contro l-grid b las conslderations 

* See Descrlptlon and Ratlng Sheet. 

are the same es those for plate-modu­
lated Class C pentode service. 

In Cl11ss C teler;raph service wtth 
the pentode connectLon, the 803 should 
be supplied wlth screen voltage from a 
flxed supply, such as a voltage divider 
or a separate source. The regulation of 
the supply need only be good enough to 
prevent the screen voltage from rising 
higher than twice the maximum screen­
voltage rating under l~ey-up c ond 1 t tons. 
The screen voltage should not be ob­
tained from a serles screen resistor. 
The suppressor voltage may be obtained 
by any of the methods shown under IN­
STALLATION. Control-grid blas may be 
obtained by any convenient method . 

In Class C telegraph service with 
the tetrode connection, grids No. 2 and 
No. 3 are connected together to comprise 
the screen. Screen voltage and control 
grld-blas considerations are the same as 
for pentode Class C telegraph service. 

The 803 may be operated at maximum 
ratings ln ell classes of service at fre­
quencies as hlgh es 20 mega cycles. The 
tube may be operated at hlgher frequen­
cies provided the maximum values of 
plate voltage and power lnput ere re­
duced as the frequency ls raised (other 
maximum ratings are the same a s shown 
under TECHNICAL INFORMATION. The tabula­
tion* shows the highe st percenta ge o f 
max lmu,11 plete volta ge Dnd power lnput that 
c an be used up to 70 me f or any cla ss cf 
service . Special attention should be 
g iven t o shieldlng and to r-f by-passing 
a t these frequencies . When shielding ls 
us ed , c a re sho uld be taken t o insure 
a d equate tube ventllatlon and the main­
tenance of normal ambient temperature. 
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GEH-1116 

GENERAL. ELECTRIC 
Transmitting Tube GL-802 - - Installation and Operation 

INST AL LAT I ON 

The base of the GL-802 fits a 7-con­
tact (0.855-inch pin-circle diameter) 
socket which may be installed to hold the 
tube in any position. The plate lead of 
the tube is brought out at the top of the 
bulb to a metal cap. 

The heater is designed to operate at 
6.3 volts under normal conditions of 
line-voltage variation. 

The cathode circuit of the 802 
should be connected to the electrical 
midpoint of the heater circuit when the 
heater is operated from an a-c supply. 
When the heater is operated from a d-c 
source, the cathode circuit is tied to 
the negative heater-supply lead. In cir­
cuits where the cathode is not directly 
connected to the heater, the potential 
difference between them should not exceed 
100 volts. If the use of a large resis­
tor is necessary between heater and cath­
ode in some circuit designs, it should be 
by-passed by a suitable filter network to 
avoid the possibility of hum. 

The plate of the 802 shows no color 
at the maximum plate-dissipation rating 
for each class of service. 

The screen voltage may be obtained 
from a separate source, from a potentiom­
eter, or from the plate supply through 
a series resistor. The choice of method 
depends on the service in which the tube 
is used (see APPLICATION). When the 
screen voltage is obtained from a sepa­
rate source, or from a potentiometer, 
plate voltage should be applied before 
or with the screen voltage. Otherwise, 
with voltage on the screen only, the 
screen current may rise high enough to 
cause excessive screen dissipation. When 
screen-voltage regulation is not an im­
portant factor, the series-resistance 
method for obtaining screen voltage is 
desirable because of its simplicity and 
because it limits the d-c power input 
to the screen. A d-c milliammeter should 
be used in the screen circuit so that the 
screen current can be measured and the 
d-c power input to the screen determined. 

The screen should not be allowed to at­
tain a temperature corresponding to more 
than a barely perceptible red color. This 
temperature corresponds to the screen in­
put value shown under CHARACTERISTICS-

Suppressor voltage for the 802 ·may 
be obtained from any suitable d-c supply. 
In cases where the suppressor draws cur­
rent, the supply should be a battery or 
other d-c source of good regulation. 

The internal shield is brought out 
of the tube to its own separate base pin. 
The internal shield should be connected 
to a terminal operating at zero r-f 
and/or a-f potential. In most cases, 
this connection will be made to the cath­
ode or suppressor terminal. 

A protective device, such as a high­
voltage fuse, should be used to protect 
both the screen and plate against over­
load. When a bleeder resistor of poor 
regulation or a series resistor is used 
for obtaining the screen voltage, the 
protective device should be placed in the 
common positive high-voltage supply lead. 
It should remove the high-voltage supply 
when the d-c plate current reaches a 
value 50 per cent greater than normal. 
When a screen voltage is obtained from a 
separate source or from a bleeder of good 
regulation, a protective device should 
also be placed in the screen-supply lead. 
It should remove the screen voltage when 
the d-c screen current reaches a value of 
50 per cent greater than normal. 

Shielding and isolation of the input 
and the output circuits are necessary for 
stable operation. If an external shi~ld 
is used with the 802, it should be de­
signed to enclose the base end of the 
tube and extend up to a position level 
with the bottom of the internal shield. 
Clearance between the glass bulb and ex­
ternal shield should be at least 1/16 
inch. The r-f impedance between the 
screen and filament must be kept low, 
usually by means of a suitable by-pass 
condenser. The capacitance of this con­
denser may be in the order of 0.01 to 
0.1 µf in telephony service when the 
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screen is modulated; a smaller capaci­
tance may be required in order to avoid 
excessive a-f by-passing. However, if 
the capacitance is too small, r-f feed­
back may occur between plate and control 
grid, depending on the circuit layout, 
operating frequency, and power gain of 
the stage. A-f by-passing difficulties 
can usually be eliminated if the screen 
by-pass condenser is replaced by a se­
ries-tuned circuit to resonate at the 
operating frequency. The series-tuned 
circuit presents a high impedance to 
audio frequencies but a very low imped­
ance to its resonant frequency. 

In order that the maximum ratings 
given under CHARACTERISTICS are not ex­
ceeded, changes in electrode voltages 
due to line-voltage fluctuation, load 
variation, and manufacturing variation 
of the associated apparatus must be de­
termined. An average value of voltage 
for each electrode should then be chosen 
so that under the usual voltage varia­
tions the maximum rated voltages will not 
be exceeded. 

When a new circuit is tried or when 
adjustments are made, it is advisable to 
reduce the plate and screen voltage. 
This may be done conveniently by means 
of a protective resistance of about 
4000 ohms in series with the high-volt­
age supply lead and, when a fixed screen­
voltage supply is used, a protective re­
sistance of about 3000 ohms in series 
with the screen lead. 

The rated plate voltage of this tube 
is high enough to be dangerous to the 
user. Care should be taken during the 
adjustment of circuits, especially when 
exposed circuit parts are at high d-c 
plate potential. 

OPERATION 
In Class A power amplifier pentode, 

the 802 may be operated as shown under 
CHARACTERISTICS. In this service the 
screen voltage should be obtained from a 
separate source or from a potentiometer 
connected across the power supply. The 
suppressor should be connected to the 
cathode at the socket. Control-grid bias 
may be obtained from a fixed supply or 
from a cathode-bias resistor. The d-c 
resistance in the grid circuit should not 
exceed 10,000 ohms with fixed bias, or 
500,000 ohms with cathode bias. 

In Class B r-f pentocte service, the 
802 is supplied with unmodulated d-c 
plate voltage. The grid is excited by 
r-f voltage modulated at audio frequency 
in one of the preceding stages. Under 
these conditions, the plate dissipation 
is greatest when the carrier is unmodu­
lated. The screen voltage should be ob­
tained from a separate source or from a 
potentiometer connected across the plate 
supply. The suppressor voltage may be 
obtained from any fixed d-c supply. In 
cases where the suppressor draws current, 
the supply should be a battery or other 
d-c source of good regulation. Control­
grid bias may be obtained from a battery, 
from a rectifier of good voltage regula­
tion, or from a cathode resistor, suit­
ably by-passed for audio and radio fre­
quencies. 

In suppressor-modulated Class C r-f 
service, the 802 is supplied with unmod­
ulated d-c plate voltage. The control 
grid is supplied with unmodulated r-f 
voltage and the suppressor with negative 
d-c voltage modulated at audio frequency. 
The screen voltage should ~e obtained 
through a resistor in series with the 
plate supply (see INSTALLATION). The 
d-c suppressor voltage may be obtained 
from any fixed supply. Control-grid 
bias may be obtained from a grid leak, 
from a cathode resistor, or from a fixed 
supply. The cathode resistor should be 
by-passed for audio and radio frequen­
cies. The grid-leak-bias method has the 
advantage of simplicity and of automati­
cally biasing the grid in proportion to 
the excitation voltage available. Special 
care must be observed with the use of 
this system because the accidental re­
moval of the excitation will cause the 
grid bias to fall to zero and the plate 
current to rise to an excessive value. 
The use of a protective device designed 
to remove the screen and plate voltages 
on excessive rises of plate current will 
minimize the danger of overload (see IN­
STALLATION). Control-grid bias is not 
critical so that correct adjustment may 
be obtained with widely different values. 

In grid-modulated Class C r-f pen­
tode service, the 802 is supplied with 
unmodulated d-c plate voltage. The con­
trol-grid bias is modulated at audio 
frequency. The screen voltage should be 
obtained from a ·separate source or from 
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a potentiometer connected across the 
plate supply. The suppressor voltage may 
be obtained from a battery or from a 
fixed supply of good regulation. Control­
grid bias should be obtained from a bat­
tery or other d-c source of good regula­
tion. It should not be obtained from a 
high-resistance supply. ~he audio power 
required in this service is very small, 
being sufficient only to meet the peak, 
grid-power requirement of the Class C 
amplifier on the positive crest of the 
input signal. The actual value is gen­
erally never more than 0,5 watt, depend­
ing on circuit adjustments. 

In plate-modulated Class C r-f pen­
tode service, the 8 02 can be modulated 
100 per cent. The screen voltage may be 
obtained from a fixed supply, or through 
a voltage-dropping resistor in series 
with the modulated plate supply, The 
screen voltage must be modulated with the 
plate voltage so that the ratio of screen 
voltage to plate voltage remains constant. 
Modulation of a fixed screen-voltage sup­
ply can be accomplished either by con­
necting the screen to a separate winding 
on the modulation transformer or by con­
necting it through a blocking condenser 
to a tap on the modulation transformer or 
choke, With the latter method, an a-f 
choke of suitable impedance for low audio 
fr equencies should be connected in series 
with the screen-supply lead, The suppres­
sor voltage ma;, be obtained from any 
fixed supply, Control-grid bias may be 
obtained from a grid leak, or from a com­
bination of either grid leak and fixed 
supply or grid leak and cathode resistor, 
The combination method of grid leak and 
fixed supply has the advantage of not 
only protecting the tube from damage 
through loss of excitation but also of 
minimizing distortion by bias-supply com­
pensation. Grid-bias voltage for this 
service is not particularly critical so 
that correct adjustment may be obtained 
with values differing widely from those 
indicat ed for this service. 

In plate-modulated Class C r-f tet­
rode service, the 802 is capable of be­
ing modulated 100 per cent. Grids No, 2 
and No. 3 are connected together as the 
screen. The screen voltage may be ob­
tained through a voltage-dropping resis­
tor connected in series with the wunodu­
lated plate-voltage supply. In this 

case, the series resistor develops its 
own modulating voltage. The screen volt­
age may also be obtained from a separate 
source, or from a potentiometer across 
the plate-voltage supply, provided the 
screen voltage is modulated as discussed 
under plate-modulated Class C r-f ampli­
fier service (pentode connection) for a 
fixed screen supply. Control-grid bias 
considerations are the same as those for 
plate-modulated Class C pentode service. 

In Class C telegraph service with 
the pentode connection, the 802 may be 
operated with screen and suppressor volt­
age obtained in the manner discussed un­
der INSTALLATION. Grid bias may be ob­
tained by any convenient method, 

In Class C telegraph service with 
the tetrode connection, grids No, 2 and 
No, 3 are connected together to comprise 
the screen. The screen voltage may be 
obtained by any of the methods discussed 
under INSTALLATION. Grid bias may be 
obtained by any convenient method, 

As a pentode or tetrode oscillator 
(crystal or self excited), the 802 may 
be operated under the conditions shown 
for Class C telegraph services, Because 
the internal shielding in this tube is 
unusually effective, it generally is nec­
essary to introduce external feedback in 
those circuits which depend on the con­
trol-grid-to-plate capacity for oscilla­
tion, This may be done by the use of a 
small condenser not larger than 2 to 3 
Hµf connected between control grid and 
plate, 

The 8 02 may be operated at maximum 
ratings in all classes of service at fre­
quencies as high as 30 megacycles, The 
tube may be operated at higher frequen­
cies provided the maximum values of plate 
voltage and power input are reduced as 
the frequency is raised,(Other maximum 
ratings are the same as shown under CHAR­
ACTERISTICS .. ) The tabulation* shows the 
highest perc entage of maximum plate volt­
age and power input that can be used up 
to 110 me for any class of service. Spe­
cial attention should be given to shield­
ing and to r-f by-passing at these fre­
quencies. When shielding is used, care 
should be taken to insure adequate tube 
ventilation and the maintenance of normal 
ambient temperature, 

* See Description and Rating Sheet 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

If more r-f power output is required 
than can be obtained from one 802, the 
push-pull or the parallel circuit may be 
used. For example, two tubes connected 
in push-pull or in parallel will give ap­
proximately twice the power output of one 
tube. The parallel connection requires 
no increase in exciting voltage; the push­
pull connection requires twice the r-f 
excitation voltage necessary to drive one 
tube. With either connection the driving 
power required is approximately twice 

that for single-tube operation while the 
grid bias is the same as for a single 
tube. The push-pull arrangement has the 
advantage of balancing high-frequency 
circuits to ground and of cancelling the 
even-order harmonics from the output. If 
parasitic oscillations occur in the par­
allel or the push-pull circuits, a non­
inductive resistor of 10 to 100 ohm~ con­
nected in series with the grid leak of 
each tube, as close to the socket as pos­
sible, will often prevent the oscillations. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y . 

11-41 (}M) 
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GEH-1117 

GENERAL.ELECTRIC 
Transmlttlnc Tube GL-1619 - - Installation and Operation 

INSTALIATION 

The base pins of the 1619 fit the 
standard octal socket which should be 
installed to hold the tube in a vertical 
position with the base either up or down. 
If the tube is subjected to vibration or 
shock, a shock-absorbing suspension 
should be employed. 

The filament is designed to provide 
a minimum of delay in starting the tube. 
The filament is of the coated type and 
may be operated either from an a-c or 
d-c source. The characteristics shown 
under MAXIMUM RATINGS and TYPICAL OPERAT­
ING CONDITIONS are based on a-c filament 
operation. 

The beam-forming plates of the 1619 
are connected to a separate base pin. 
They should always be operated at zero 
potential with respect to the filament; 
never positive. When the filament is op­
erated from an a-c supply, the beam­
forming plates should be connected to 
the mid-point of the filament circuit. 
When the filament is operated from a d-c 
supply, they should be connected to the 
negative end of the filament. 

The screen voltage may be obtained 
from a separate source, from a potenti­
ometer, or from the plate supply through 
a series resistor. The choice of method 
depends on the service 1n which the tube 
is used (see OPERATION). When the screen 
voltage is obtained from a separate 
source, or .from a potentiometer, plate 
voltage should be applied before or with 
the screen voltage. Otherwise, with 
voltage on the screen only, the screen 
current may ~ise high enough to cause 
excessive screen dissipation. When 
screen-voltage regulation is not · an im­
portant factor, the series resistance 
method for obtaining screen voltage is 
desirable because of its simplicity and 
because it limits the d-c power input 
to the screen. A d-c m1111ammeter should 
be used in the screen circuit so that 
the screen current ca.n be measured and 
the d-c power input to the screen deter­
mined. 

In all s.ervices, precautions should 
be taken to insure that the plate and 
screen dissipation ratings are not ex­
ceeded with expected-supply-voltage 
variation, especially when fixed bias is 
used. In order that the maximum ratings 
given under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITIONS will not be ex­
ceeded, changes in plate and filament 
voltages due to line-volt.age fluctua­
t~on, load variation, and manufacturins 
variation of the associated apparatus, 
must be determined. An average value 
of plate and filament voltage should 
then be chosen so that under the usual 
voltage var~atiom, the maximum r•ated 
voltages will not be exceeded, 

A protective device, such as a 
high-voltage fuge, should be used to 
protect both the screen and plate 
against overloads. When a bleeder 
resistor of poor regulation or a series 
resistor is used for obtaining the 
screen voltage, this device should be 
placed in the common positive high­
voltage supply lead. It should remove 
the high-voltage supply when the d-c 
plate current reaches a value 50 per 
cent greater than normal. When the 
screen voltage is obtained from a sepa­
rate source or from a bleeder of good 
regulation, a protective device should 
also be placed in the screen-supply 
lead. It should remove the screen 
voltage when the d~c screen current 
reaches a value of 50 per cent greater 
than normal. 

Shielding and isolation of the in­
put and output circuits are required for 
stable operation. The impedance between 
the screen and cathode must be kept low, 
usually by means of a suitable by-pass 
condenser. When the screen voltage is 
obtained from the plate supply through 
a series resistor, the screen by-pass 
condenser should have a voltage rating 
at least equal to the d-c plate voltage 
applied to the tube, The capacitance 
value of this condenser may be in the 
order of 0.01 to 0,1 uf, In telephony 
service when the screen is modulated, a 
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smaller capacitance may be required in 
order to avoid excessive a-f by-passing. 
However, if the capacitance is too small, 
r-f feedback may occur between plate and 
control grid, depending on the circuit 
layout, operating frequency, and power 
gain of the stage. A-f by-passing dif­
ficulties can usually be eliminated if 
the screen by-pass condenser is replaced 
by a series-tuned circuit to resonate at 
the operating frequency. The series­
tuned circuit presents a high impedance 
to audio frequencies but a very low im­
pedance to its resonant frequency. 

When a new circuit is tried or when 
adjustments are made, it is advisable to 
reduce the plate and screen voltage. 
This may be done conveniently by means 
of a protective resistance of -about 
10000 ohms, total, in series with the 
screen lead and a protective resistance 
of about 3000 ohms in series with the 
high-voltage supply lead. 

OPERATION 

In class AJ power amplifier serv­
ice, the 1619 may be operated as shown 
under CHARACTERISTICS. The values are 
for fixed-bias operation and have been 
determined on the basis that no grid 
current flows during any part of the in­
put signal swing. The second harmonics 
can easily be eliminated by the use of 
push-pull circuits. In single-tube, 
resistance-coupled circuits, the second­
harmonics can be minimized by generating 
Qut-of-phase second harmonics in the 
pre-amplifier. 

In push-pull class ABz power am­
plifier service, the 1619 may be oper­
ated as shown under CHARACTERISTICS. The 
values are for fixed-bias operation and 
have been determined on the basis that 
no grid current flows during any part of 
the input signal swing. 

In push-pull Class AB2 amplifier 
service, the 1619 may be operated as 
shown under CHARACTERISTICS. The values 
cover operation with fixed bias and have 
been determined on the basis that some 
grid current flows during the most posi­
tive swing of the input signal. 

The type of input coupling used in -
audio-frequency services should not in­
troduce too much resistance in the grid­
circuit. The maximum values are shown 
under CHARACTERISTICS. Transformer- or 
impedance-coupling devices are recom­
mended, 

In grid-modulated class C telephone 
service, the 1619, is supplied with un­
modulated r-f grid excitation voltage 
and with a d-c grid bias which is modu­
lated at audio frequencies. Grid bias 
should preferably be obtained from an 
unby-passed cathode resistor, although 
it may also be obtained from a fixed 
supply or a grid leak. The plate is 
supplied with unmodulated d-c voltage. 
The audio power required in this serv­
ice is very small, being sufficient 
only to meet the peak grid power re­
quirement of the class C amplifier on 
the positive crest of the input signal. 
The screen voltage should be obtained 
from a separate source or from a po­
tentiometer connected across the plate 
supply. 

In plute-modulated class C r-f 
amplifier service, the GL-1619 can be 
modulated 100 per cent. The screen 
voltage may b~ obtained from a fixed 
supply or from a voltage-dropping 
resistor in series with the modulated 
plate supply. The screen voltage must 
be modulated simultaneously with the 
plate voltage so that the ratio of 
screen voltage to plate voltag~ re­
mains constant. Modulation of a fixed 
screen-voltage supply can be accom­
plished either by connecting the screen 
lead to a separate winding on the modu­
lation transformer or by connecting it 
through a blocking condenser to a tap 
on the modulation transformer or choke. 
When the latter method is used, an a-f 
choke of suitable impedance for low 
audio frequencies should be connected 
in series with the screen-supply lead, 
Control-grid bias may be obtained from 
a grid leak or from a combination of 
either grid leak and fixed supply, or 
grid leak and cathode-bias resistor. 
The combination method is particularly 
desirable because distortion effects 
are minimized by bias-supply compensa-
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tion. Grid-bias voltage for class C 
service is not particularly critical so 
that correct adjustment may be obtained 
w·ith values differing widely from those 
indicated for this service. 

In class C r-f telegraph service, 
the 1619 may be supplied with screen 
voltage by any of the methods shown 
under INSTALLATION. Grid bias may be 
obtained from a grid leak, from a bat­
tery, from a rectifier, or from a 
cathode-bias resistor (preferably vari­
able) suitably by-passed for radio fre­
quencies. Since grid-bias voltage for 
class C service is not critical, cor­
rect adjustment may be obtained with 

widely different values. 

The GL-1619 may be operated at 
maximum ratings in all classes of serv­
ice at frequencies as high as 45 mega­
cycles. The tube may be operated at 
higher frequencies provided the maximum 
values of plate voltage and power input 
are reduced as the frequency is raised. 
(other maximum ratings are the same as 
shown under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITION~) so that at 90 
megacycles the plate voltage and power 
input are only 75 per cent of the maxi­
mum ratings. Special attention should 
be given to shielding and to r-f by­
passing at the higher frequencies. 
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GEH-1120B 

GENERAL. ELECTRIC 
Transmitting Tube GL-892-R - - Installation and Operation 

I nstallat:ion 

The handling of the 892-R in trans­
portation and storage requires great 
care, since the tube may be permanently 
damaged if subjected to sudden jars. 
Each 892-R is suspended within its ship­
ping crate so that it will not come in 
contact with the sides of the crate dur­
ing shipment. The tube should be stored 
in the crate with the filament end up 
and should be protected from moisture 
and extreme temperature changes. Fur­
thermore, while the tube i s being han­
dled, it should be kept in a vertical 
position with the filament end up. Under 
no circumstances should crated tubes be 
piled on top of one another. The weight 
of the tube with the air-cooled radiator 
is 40 pounds uncrated and approximately 
90 pounds crated. 

It is recommended that the tube be 
tested upon receipt in the equipment in 
which it is to be used. Before the tube 
is placed in operation, care should be 
taken that the g lass bulb, and particu­
larly the entrant glass area around the 
filament leads, is free from foreign 
matter. These leads become so hot dur­
ing operation that any paper, shavings, 
or excelsior, not removed from the stem 
may become charred and cause puncture of 
the bulb. An air blast is recommended 
for removing such material. 

The mounting of the 892 -R requires 
the use of the permanently fitted air­
cooled radiator. Supplementary equip­
ment includes a g rid-terminal connector 
and several filament-terminal connectors. 
The connectors usually are part of the 
transmitter equipment. The tube should 
be supported in a vertical position with 
the g lass end up. If the 892-R is sub­
jected to appreciable vibration in serv­
ice, it is advisable to support the 
mounting frame, or the mounting itself, 
by springs. The installation of all 
wires and connectors must be made so 
that they will not be close to or touch 
the bulb. This precaution is necessary 
in order to avoid almost certain punc-

ture of the glass from corona discharge. 
Connections to the grid and filament 
connectors must have some degree of 
flexibility in order not to put a stress 
on the grid cap or filament-terminal 
posts. The leads should be fastened to 
the terminal clamps before they are 
placed in position. When the leads are 
soldered to the clamps, a hard type 
solder should be used. This solder 
should remain firm at temperatures of 
250 C, or more. When the Clamps are in 
place, carefully tighten the setscrews 
to insure good electrical contact. Con­
nections should never be soldered di­
rectly to the tube terminals as the heat 
of the soldering operation may result in 
the cracking of the seal. The grid ter­
minal cap should not be used to support 
coils, condensers, chokes, or other cir­
cuit parts. 

The cooling of the 892 -R is accom­
plished by means of an air-cooled fin 
radiator which is permanently fitted to 
the plate at the factory. This radiator 
must be cooled by means of a vertical 
air blast of 400 to 600 cubic feet per 
minute. The temperature of the cooling 
air should not exceed 45 C. The air­
cooling system should be properly in­
stalled to insure safe operation of the 
tube under all conditions and for this 
reason should be electrically ·inter­
connected with the filament and plate 
supply to prevent the application of 
voltages to the tube without suitable 
cooling. Air-pressure interlocks which 
open the circuit breakers of the fila­
ment- and plate-power transformers, are 
nece·ssar-y for protecting the tube when 
the air flow is insufficient or ceases. 
The radiator is equipped with two wells, 
one of which is for the insertion of a 
thermometer to indicate the radiator 
temperature. 

The tungsten filament of the 892-R 
is of the double-unit type. One end of 
each unit is brought out of the tube to 
a common terminal. The other two ends 
are brought out to separate terminals. 

wigfi
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The common terminal of the base is 
larger in diameter than the two end ter­
minals. By proper filament connection, 
this arrangement makes possible the op­
eration of the filament from two-phase 
and single-phase alternating current, as 
well as from direct current. See page 6. 
For normal operation, each filament unit 
requires a filament voltage of 11 volts 
at a current of 60 amperes. The grid 
and plate returns should be connected to 
one side of the filament supply when 
direct current is used, to the center 
tap of the filament transformer when a 
single-phase a-c supply is used, and 
through a balancing resistor to the mid­
point of each secondary coil of a two­
phase transformer when a two-phase a-c 
supply is used. When direct current is 
used, the polarity of the filament leads 
should be reversed every 500 hours of 
operation. The filament should be op­
erated at constant voltage rather than 
constant current and must be allowed to 
reach at least 80 per cent normal volt­
age before plate voltage is applied. In­
termittent power supply interruptions 
may be allowed provided the time off 
does not exceed one second. If the tube 
is to be used at relatively low output, 
the plate current will be less than nor~ 
mal, requiring less than normal emission 
of the filament. The filament, there­
fore, may be operated at a voltage 
slightly lower than rated voltage, giv­
ing longer life. The permissible re­
duction ~n filament voltage may be 
checked by reducing the filament voltage 
with the transmitter under normal opera­
tion to a value where reduction in out­
put or increase in distortion can just 
be detected. The filament voltage must 
then be increased by an amount equiva­
lent to the maximum percentage regula­
tion of the filament supply voltage. 
Care must be taken that sufficient emis­
sion is provided. Otherwise, instability 
of operation or excessive distortion may 
be experienced, or the rated plate dis­
sipation of the tube may be exceeded. 
From the viewpoint of tube life it is 
usually economically advantageous to 
provide good regulation of the filament 
voltage. For example, if the filament 
is operated continuously at 6 per cent 
above normal voltage, the evaporation 
life will be reduced to approximately 
one half. The filament voltmeter should 
be connected to indicate voltage at the 
filament terminals. Since the filament 
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current of the 892-R is very high, the 
filament connectors should be large and 
make good contact. The filament base of 
the 892-R should not be connected to 
ground or to any part of the circuit. 

A filament starter should be used 
to raise the filament voltage gradually 
and to limit the high initial rush of 
current through the filament when the 
circuit is first closed. The starter 
may be either a system of time-delay re­
lays cutting resistance out of the cir­
cuit, a high-reactance filament trans­
former, or a simple rheostat. Regardless 
of the method of control, it is impor­
tant that the filament current per unit 
never exceed, even momentarily, a value 
of 120 amperes. Whenever the filament 
voltage is turned off, it is advisable 
to reduce the voltage gradually in steps 
over a period of 2 to 3 minutes. This 
precaution is necessary to avoid undue 
mechanical tension and premature fila­
ment breakage caused by the difference 
in cooling rate of the heavy filament 
center post and the thin filament 
strands. 

The plate circuit should be pro­
vided with a time-delay relay which will 
prevent the application of plate voltage 
until the filament has reached normal 
operating temperature. 

When the apparatus in which the 
tube is used is to be idle for periods 
not exceeding 2 hours, voltage should be 
maintained on the filament. However, if 
desired, provision may be made to reduce 
the filament voltage to approximately 
80 per cent of the rated value during 
"stand-bys." Where stand-by periods ex­
ceed two hours the filament voltage may 
be removed. 

The maximum radiator temperature 
must not be exceeded under any condition. 
Air-pressure interlocks which prevent 
the application of plate and filament 
voltages under conditions of inadequate 
air supply should be provided. 

Overheating of the 892-R by severe 
overload may impair its vacuum. Unless 
the overload has liberated a large 
amount of gas, it is often possible to 
degasify the tube by operating it as an 
r-f power amplifier or oscillator at re­
duced plate voltage. The first step in 
the process should be a short period of 
operation at a plate voltage of 5000 
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volts or less. The voltage may then be 
raised in steps of about 2000 volts un­
til the normal operating voltage is at­
tained. At each new voltage, the tube 
should be operated long enough to insure 
the attainment of stable conditions. 

In order 
plate-current 
overheating, 
plate circuit 

to prevent excessive 
flow and the resultant 

the ground lead of the 
should be connected in 

series with the coil of an instantaneous 
overload relay. This relay should be 
adjusted to open the circuit breakers in 
the primary of the rectifier transformer 
at slightly higher than normal plate 
current. The total time required for 
the operation of the relay and circuit 
breakers should be about one-tenth sec­
ond and not more than one-sixth second. 
A voltage-dropping resistor should be 
connected permanently in series with the 
plate lead of each tube for protection 
of the tube during the time required for 
the protective relay and circuit breaker 
to act. The minimum value of this re­
sistor which will give adequate protec­
tion with minimum power loss is as fol­
lows: 

Series 
Resistor 25 50 200 250 275 300 Ohms 

Maximum 
Power Out­
put of 
Rectifier 

16 40 100 250 640 1600 Kw 

Precautions must be taken so 
high capacitance is connected 
across the tube in any manner 
a disturbance within the tube 

that no 
directly 

such that 
will dis-

charge appreciable energy from the ca­
pacitor. 

Suitable meters should be provided 
for the reading of filament voltage, d-c 
plate voltage, d-c grid voltage, d-c 
plate current, d-c grid current, and r-f 
grid current, as well as for the record­
ing of tube life (hours of operation). 
In addition t~ the use of meters for in­
dicating suitable operating conditions, 
their use is also of value in making 
transmitter adjustments. In modulated 
service, a cathode-ray oscillograph is 
recommended to assist in the making of' 
final adjustments for optimum perform­
ance. Under no conditions should the 
maximum values given under MAXIMUM RAT­
INGS and TYPICAL OPERATING CONDITIONS be 
exceeded. 
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GL-892R 

Heavy leads and conductors together 
with suitable insulation should be used 
in all parts of the r-f plate tank cir­
cuit so that the losses due to the r-f 
voltages and currents may be kept at a 
minimum. Because proper circuit design 
becomes very important at the higher 
frequencies, short, heavy leads and cir­
cuit returns are essential in order to 
minimize lead inductance and losses. 

When an 892-R is first placed in 
operation, care should be ·taken to see 
that the air-cooling system is function­
ing properly. The tube should then be 
operated without plate voltage for five 
minutes at rated filament voltage. After 
this initial preheating schedule, the 
plate voltage can be applied. Start 
with not more than one-half the usual 
operating voltage and then carefully in­
crease it in step_s of about 2000 volts 
over a period of approximately 15 min­
utes to the desired value. The tube 
should then be operated under the normal 
load conditions for a period of one hour 
or more. The plate voltage is usually 
varied by means of primary taps on the 
plate transformer. The plate-circuit 
relay should be open when the trans­
former primary taps are changed in order 
to avoid dangerous voltage surges. It 
is recommended that every three months 
spare tubes be given the preheating and 
initial operation schedule as discussed 
above. This will insure that only good 
tubes are carried in stock. 

In order that the maximum ratings 
given under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITIONS will not be ex­
ceeded, changes in plate and filament 
voltages due to line-voltage fluctuation 
load variation, and manufacturing vari­
ation of the associated apparatus, llUlst 
be determined. An averag e value of 
plate- and filament-supply voltag e 
should then be chosen so that under the 
usual voltage variations the maximum 
rated voltages will not be exceeded. 

When a new circuit is tried or when 
adjustme nts are made, the plate voitage 
should be reduced to one-half the rated 
value to prevent damage to the tube or 
associated apparatus. After correct ad­
justment has been made with the tube op­
erating smoothly and without excessive 
heating, the plate voltage may be raised 
in several steps to the desired value. 
Adjustments should be made at each step 
for optimum operation. 
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Protective devices are essential 
for the 892-R, as in the case of other 
power equipment of high capacity, and 
are summarized as follows. Air-pressure 
interlocks which open the circuit break­
ers in the primary circuits of the fila­
ment and plate power transformers are 
necessary for protecting the tube when 
the cooling system fails. A time-delay 
relay should be used in the plate cir­
cuit to prevent application of plate 
voltage until the filament has reached 
at least 80 per cent normal voltage. The 
ground lead of the plate circuit should 
be provided with an instantaneous over­
load relay to prevent excessive plate 
current and tube overheating. In addi­
tion to the latter precaution, a volt­
age-dropping resistor should be con­
nected permanently in series with the 
plate lead to protect the tube during 
the time required for the protective re­
lay and circuit breaker to act. 

The rated plate voltage of the 
892-R is extremely dangerous to the user. 
Great care should be taken during the 
adjustment of circuits. The tube and 
its associated apparatus, especially all 
parts which are at a high potent~al 
above ground, should be enclosed in a 
protective housing. This housing may be 
of fibre or similar insulating material. 
If metal housing is used, care should be 
taken that it does not absorb excessive 
power. The protective housing should be 
designed with automatic interlocks so 
that the operating personnel cannot 
possibly come in accidental contact with 
any high-voltage point in the electrical 
system. These interlock devices should 
function to break the primary circuit of 
the plate-voltage supply when any gate 
or door on the protective housing is 
opened, and should prevent the closing 
of this primary circuit until the door 
is a gain locked. 

Operation 

As a Class B modulator or audio­
frequency amplifier, two 892-R's are 
used in a balanced circuit, each tube 
amplifying only half the time. The in­
put transformer should be de sig ned to 
g ive g ood frequency response when oper­
ated into an open circuit, such as that 
represented by the g rid circuit of the 
Class C stage when the signal amplitude 
is small. It should also be desig ned to 
handle the required input ·power for a 
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strong signal. The output transformer 
should be designed so that the resist­
ance load presented by the modulated 
Class C amplifier is reflected as a 
plate-to-plate load of 8400 ohms in the 
Class B stage for the 10,000 -volt condi­
tions. It should have a core suffi­
ciently large to avoid saturation ef­
fects which would impair the quality of 
the output. Grid bias for the 892-R in 
Class B a-f service should be obtained 
from a generator or other d-c source of 
excellent regulation. It should not be 
obtained from a high-resistance supply 
such as a grid leak, nor from a recti­
fier, unless the latter has exception­
ally g ood voltage regulation. Each gird 
circuit should be provided with a sepa­
rate grid-bias adjustment in order to 
balance the grid and plate current. 

As a Class B radio-frequency ampli­
fier, the 892-R may be used as shown 
under MAXIMUM RATINGS and TYPICAL OPER­
ATING CONDITIONS. In Class B r-f serv­
ice, the plate is supplied with unmodu­
lated d-c voltage. The grid is excited 
by r-f voltage modulated at audio-fre­
quency in one of the preceding stages 
and the power output is proportional to 
the square of the grid-excitation volt­
a ge. Under these conditions, the plate 
dissipation is greatest when the carrier 
is unmodulated. Grid bias should be ob­
tained from a generator, from a recti­
fier of excellent regulation, or from a 
cathode-bias resistor, suitably by­
passed f or audio and radio frequencies. 

As a plate-modulated Class C radio­
frequency amplifier, the 892-R may be 
used as shown under MAXIMUM RATINGS and 
TYPICAL OPERATING CONDITIONS. Grid bias 
for this service may be obtained from a 
grid leak of approximately 5500 ohms, or 
from a suitable combination of either 
grid leak and fixed supply, or grid leak 
and cathode-bias resistor. The cathode­
bias resistor should be suitably by­
passe d f or audio and radio frequencies. 
The combination-bias methods are par­
ticularly desirable beca use distortion 
e ffects are minimized by bias-supply 
compensation. Grid-bias voltage for 
Class C service is not parti•cularly 
critical so that correct adjustment may 
be obtained with values differing widely 
from those indicated for this service 

As a Class C radio-frequency ampli­
fier and o scillator for telegraph serv-
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ice, the 892-R may be used as shown un­
der MAXIMUM RATINGS andTYPICAL OPERATING 
CONDITIONS. Grid bias for this service 
may be obtained from a grid leak of 5500 
to 7500 ohms, from a generator, from a 
rectifier, or from a cathode-bias re­
sistor (preferably variable) suitably 
by-passed for radio frequencies. The 
cathode-bias method is advantageous due 
to the fact that the grid bias is auto­
matically regulated in direct proportion 
to the sum of the plate and the grid 
current and that there is little chance 
of the plate current becoming dangerous­
ly high, even if the r-f grid excitation 
is removed. Grid-leak bias has the ad­
vantage of simplicity and of automati­
cally biasing the grid in proportion to 
the excitation voltage available. The 
use of protective devices (see INSTALLA­
TION) designed to open the plate circuit 
on excessive rises of plate current 
minimizes danger of overload. Since 
grid-bias voltage for Class C service is 
not particularly critical, correct cir­
cuit adjustment may be obtained with 
values differing widely from those indi­
cated for this service. 

The grid circuit must be soar­
ranged that it is impossible for high 
voltages to be established between the 
grid and filament at any frequency ex­
cept the fundamental in order to prevent 
parasitic oscillations. The grid voltage 
at the fundamental frequency should be 
sufficient to provide only the necessary 
grid excitation for the tube. Because 
of the high current carried by the grid 
l ead and its adjoining circuit, heavy 
conductors carefully connected should be 
us ed . 

The d-c grid current and the r-f 
grid current should never exceed the 
values given under MAXIMUM RATINGS and 
TYPICAL OPERATING CONDITIONS. Operating 
values will vary with individual tubes 
and circuits. 

The 892 -R may be operated at max­
imum ratings in all classes of service 
at frequencies up to l.5 megacycles. The 
tube may be operated at higher frequen­
cies provided the maximum values of 
plate voltage and power input are re-
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duced as the frequency is raised. (Other 
maximum ratings are the same as shown 
under MAXIMUM RATINGS and TYPICAL OPER­
ATING CONDITIONS.) The tabulation* shows 
the highest percentage of maximum plate 
voltage and power input that can be used 
at 1.5, 7.5, and 20 me for any class of 
service. Special a~tention should be 
given to adequate cooling and the main­
tenance of normal ambient temperatures 
at these frequencies. 

With the grid connected to the 
plate through the shortest possible con­
nection, the resonant frequency of the 
grid-plate circuit is approximately 60 
megacycles. 

If more radio-frequency power out­
put is required than can be obtained 
from a single 892-R , the push-pull or 
the parallel connection may be used. For 
example, two tubes connected in push­
pull or in parallel will give approxi­
mately twice the power output of one 
tube. The parallel connection requires 
no increase in exciting voltag e; the 
push-pull connection requires twice the 
r-f excitation voltage necessary to 
drive a single tube. With either con­
nection the driving power required is 
approximately twice that for single-tube 
operation while the grid bias is the 
same as for a single tube. The push-pull 
arrangement has the advantage of bal­
ancing the circuit with respect to 
ground and of cancelling the even-order 
harmonics from the output. When the 
parallel connection is used, a noninduc­
tive resistor of 10 to 100 ohms and a 
choke coil or other suitable network 
should be placed in series with the grid 
lead of each tube, as close to the tube 
as possible, in order to prevent para­
sitic oscillations. With either connec-
tion, it is preferable 
separate grid-bias or 
adjustment in order to 
and the plate current. 

to provide for a 
grid - excitation 

balance the grid 

Careful handling and conservative 
operation of the 892-R will result in 
longer life and more satisfactory per-
formance. 

* See Description and Rating Sheet 
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WITH 0-C 
EXCITATION 

V: 22 VOLTS 
A: 80 AMPERES 

f"ILAMENT CONNECTIONS 

WITH SINGLE - PHASE 
A-C EXCITATION 

BASE T[RMWAL-5 

V=22 VOLTS 
A= 60 AMPERES 

WITH TWO-PHASE (QUARTER PHASE) 
A-C EXCITATION 

FOR PLAT[ RETURN 

V = II VOLTS 
A = 60 AMPERES 
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GEH-1122B 

GENERAL. ELECTRIC 
Tra ... mittin& Tube GL-891-R - - Installation and Operation 

Installation 

The handling of the 891-R in trans­
portation and storage requires great 
care, since the tube may be permanently 
damaged if subjected to sudden jars. 
Each 891-R is suspended within its ship­
ping crate so that it will not come in 

contact with the sides of the crate dur­
ing shipment. The tube should be stored 
in the crate with the filament end up 
and should be protected from moisture 
and extreme temperature changes. Fur­
thermore, while the tube is being han­
dled, it should be kept in a vertical 
position with the filament end up. Under 
no circumstances should crated tubes be 
piled on top of one another. The wieght 
of the tube with the air-cooled radiator 
is 40 pounds uncrated and approximately 
90 pounds crated. 

It is recommended that the tube be 
tested upon receipt 1n the equipnent in 
which it is to be used. Before the tube 
is placed in operation, care should be 
taken that the glass bulb, and particu­
larly the entrant glass area around the 
filament leads, is free from foreign 
matter. These leads become so hot during 
operation that any paper, shavings, or 
excelsior, not removed from the stem, 
may become charred and cause puncture of 
the bulb. An air blast is recommended 
for removing such material. 

The mounting of the 891-R requires 
the use of the permanently fitted air­
cooled radiator. Supplementary equipment 
includes a grid-terminal connector and 
several filament-terminal connectors. 
The connectors usually are part of the 
transmitter equipment. The tube should 
be supported in a vertical position with 
the glass end up. If the 891-R is sub­
jected to appreciable vibration in serv­
ice, it is adv is able to support the 
mounting frame, or the mounting itself, 
by springs. The installation of all 
wires and connectors must be made so 
that they will not be close to or touch 
the bulb. This precaution is necessary 
in order to avoid almost certain punc-

ture of the glass from corona discharge. 
Connections to the grid and filament 
connectors must have some degree of 
flexibility in order not to put a stress 
on the grid-cap terminal clamps before 
they are placed 1n position. When the 
leads are soldered to the clamps, a hard 
type solder should be used. This solder 
should remain firm at temperatures of 
250 C, or more. When the clamps are in 
place, carefully tighten the setscrews 
to insure good electrical contact. Con­
nections should never be soldered di­
rectly to the tube terminal posts as the 
heat of the soldering operation may re­
sult in the cracking of the seal. The 
grid terminal cap should not be used to 
support coils, condensers, chokes, or 
other circuit parts. 

The cooling of the 891-R is accom­
plished by means of an air-cooled fin 
radiator which is permanently fitted to 
the plate at the factory. This radiator 
must be cooled by means of a vertical 
air blast of 400 to 600 cubic feet per. 
minute. The temperature of the cooling 
air should not exceed 45 C. The air­
cooling system should be properly in­
stalled to insure safe operation of the 
tube under all conditions and for this 
reason should be electrically inter­
connected with the filament and plate 
supply to prevent the application of 
voltages to the tube without suitable 
cooling. Air-pressure interlocks which 
open the circuit breakers of the fila­
ment- and plate-power transformers, are 
necessary for protecting the tube when 
the air flow is insufficient or ceases. 
The radiator is equipped with two wells, 
one of which is for the insertion of a 
thermometer to indicate the radiator 
temperature. 

The tungsten filament of the 891-R 
is of the double-unit type. One end of 
each unit is brought out of the tube to 
a common terminal. The other two ends 
are brought out to separate terminals. 
The common terminal of the base is 
larger in diameter than the two end ter-
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minals. By proper filament connection, 
this arrangement makes possible the op­
eration of the filament from two-phase 
and single-phase alternating current, as 
well as from direct current. See page 6. 
For normal operation, each filament unit 
requires a filament voltage of 11 volts 
at a current of 60 amperes. The grid 
and plate returns should be connected to 
one side of the filament supply when 
direct current is used, to the center 
tap of the filament transformer when a 
single-phase a-c supply is used, and 
through a balancing resistor to the mid­
point of each secondary coil of a two­
phase transformer when a two-phase a-c 
supply is used. 'When direct current is 
used, the polarity of the filament leads 
should be reversed every 500 hours of 
operation. The filament should be op­
erated at constant voltage rather than 
constant current and must be allowed to 
reach at least 80 per cent normal volt­
age before plate voltage is applied. In­
termittent power supply interruptions 
may be allowed provided the time off 
does not exceed one second. If the tube 
is to be used at relatively low output, 
the plate current will be less than nor­
mal, requiring less than normal emission 
of the filament. The filament, there­
fore, may be operated at a voltage 
slightly lower than rated voltage, giv­
ing longer life. The permissible reduc­
tion in filament voltage may be checked 
by reducing the filament voltage with 
the transmitter under normal operation 
to a value where reduction in output or 
increase in distortion can just be de­
tected. The filament voltage must then 
be increased by an amount equivalent to 
the maximum percentage regulation of the 
filament supply voltage. Care must be 
taken that sufficient emission is pro­
vided. Otherwise, instability of oper­
ation or excessive distortion may be 
experienced, or the rated plate dissipa­
tion of the tube may be exceeded. From 
the viewpoint of tube life it is usually 
economically advantageous to provide 
good regulation of the filament voltage. 
For example, if the filament is operated 
continuously at 6 per cent above normal 
voltage, the evaporation life will be 
reduced to approximately one half. The 
filament voltmeter should be connected 
to indicate voltage at the filament 
terminals. Since the filament current 
of the 8 91-R is very high, the filament 
connectors should be large and make good 

2 

contact. The filament base of the 891-R 
should not be connected to ground or to 
any part of the circuit. 

A filament starter should be used 
to raise the filament voltage. gradually 
and to limit the high initial rush of 
current through the filament when the 
circuit is first closed. The starter 
may be either a system of time-delay 
relays cutting resistance out of the 
circuit, a high-reactance filament 
transformer, or a simple rheostat. Re­
gardless of the method of control, it is 
important that the filament current per 
unit never exceed, even momentarily, a 
value of 120 amperes. 'Whenever the fila­
ment voltage is turned off, it is ad­
visable to reduce the voltage gradually 
in steps over a period of two to three 
minutes. This precaution is necessary 
to avoid undue mechanical tension and 
premature filament breakage caused by 
the difference in cooling rate of the 
heavy filament center post and the thin 
filament strands. 

The plate circuit should be pro­
vided with a time-delay relay which will 
prevent the application of plate voltage 
until the filament has reached normal 
operating temperature. 

'When the apparatus in which the 
tube is used is to be idle for periods 
not exceeding two hours, voltage should 
be maintained on the filament. However, 
if desired, provision may be made to re­
duce the filament voltage to approxi­
mately 80 per cent of the rated value 
during "stand-bys." 'Where stand-by per­
iods exceed two hours the filament volt­
age may be removed. 

The maximum radiator temperature 
must not be exceeded under any condition. 
Air-pressure interlocks which prevent 
the application of plate and filament 
voltages under conditions of inadequate 
air supply should be provided. 

Overheating of the 891-R by severe 
overload may impair its vacuum. Unless 
the overload has liberated a large 
amount of gas, it is often possible to 
degasify the tube by operating it as an 
r-f power amplifier or oscillator at re­
duced plate voltage. The first step in 
the process should be a short period of 
operation at a plate voltage of 5000 
volts or less. The voltage may then be 
raised in steps of about 2000 volts un-

wigfi
Stolen 2 Line Transparent
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til the normal operating voltage is at­
tained. At each new voltage, the tube 
should be operated long enough to insure 
the attainment of stable conditions. 

In order 
plate-current 
overheating, 
plate circuit 

to prevent excessive 
flow and the resultant 

the ground lead of the 
should be connected in 

series with the coil of an instantaneous 
overload relay. This relay should be 
adjusted to open the circuit breakers in 
the primary of the rectifier transformer 
at slightly higher than normal plate 
current. The total time required for 
the operation of the relay and circuit 
breakers should be about one-tenth sec­
ond and not more than one-sixth second. 
A voltage-dropping resistor should be 
connected permanently in series with the 
plate lead of each tube for protection 
of the tube during the time required for 
the protective relay and circuit breaker 
to act. The minimum value of this re­
sistor which will give adequate protec­
tion with minimum power loss is as fol­
lows: 

Series 
Resistor 25 50 200 250 Z75 300 Ohms 

Maximum 
Power Out­
put of 
Rectifier 

16 40 100 250 640 1600 Kw 

Precautions must be taken so 
high capacitance is connected 
across the tube in any manner 
a disturbance within the tube 

that no 
directly 

such that 
will dis -

charge appreciable energy fro~ the ca­
pacitor. 

Suitable meters should be provided 
for the reading of filament voltage, d-c 
plate voltage, d-c grid voltage, d-c 
plate current, d-c grid cur,rent, and r-f 
grid current, as well as for the record­
ing of tube life (hours of operation). 
In addition to the use of meters for in­
dicating suitable operating conditions, 
their use is also of value in making 
transmitter adjustments. In modulated 
service. a cathode-ray oscillograph is 
recommended to assist in the making of 
final adjustments for optimum perform­
~- Under no conditions should the 
maximum values given under MAXIMUM RAT­
INGS and TYPICAL OPERATING CONDITIONS be 
exceeded. 

Heavy leads and conductors together 
with suitable insulation should be use.d 
in all parts of the r-f plate tank cir-

3 

cult so that the losses due to the r-f 
voltages and currents may be kept at a 
minimum. Because proper circuit design 
becomes very important at the higher 
frequencies, short, heavy leads and cir­
cuit returns are essential in order to 
minimize lead inductance and losses. 

When an 891-R is first placed in 
operation, care should be taken to see 
that the air-cooling system is function­
ing properly. The tube should then be 
operated without plate voltage for five 
minutes at rated filament voltage. After 
this initial preheating schedule, the 
plate voltage can be applied. Start 
with not more than one-half the usual 
operating voltage and then carefully in­
crease it in steps of about 2000 volts 
over a period of approximately 15 min­
utes to the desired value. The tube 
should then be operated under the normal 
load conditions for a period of one hour 
or more. The plate voltage is usually 
varied by means of primary taps on the 
plate transformer. The plate-circuit 
relay should be open when the trans­
former primary taps are changed in order 
to avoid dangerous voltage surges. It 
is recommended that every three months 
spare tubes be given the preheating and 
initial operation schedule as discussed 
above. This will insure that only good 
tubes are carried in stock. 

In order that the maximum ratings 
given under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITIONS will not be ex­
ceeded, changes in plate and filament 
voltages due to line-voltage fluctuation, 
load variation, and manufacturing vari­
ation of the associated apparatus must 
be determined. An average value of 
plate- and filament-supply voltage 
should then be chosen so that under the 
usual voltage variations the maximum 
rated voltages will not be exceeded. 

When a new circuit is tried or when 
adjustments are made, the plate voltage 
should be reduced to one-half the rated 
value to prevent damage to the tube or 
associated apparatus. After correct ad­
justment has been made with the tube op­
erating smoothly and without excessive 
heating, the plate voltage may be raised 
in several steps to the desired value. 
Adjustments should be made at each step 
for optimum operation. 

Protective devices are essential 
for the 891-R, as in the case of other 
power equipment of high capacity, and 
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are Sllilllllarized as follows: Air-pressure 
interlocks which open the circuit break­
ers in the primary circuits of the fila­
ment- and plate-power transformers, are 
necessary for protecting the tube when 
the cooling system fails. A time-delay 
relay should be used in the plate cir­
cuit to prevent application of plate 
voltage until the filament has reached 
at least 80 per cent normal voltage. The 
ground lead of the plate circuit should 
be provided with an instantaneous over­
load relay to prevent excessive plate 
current and tube overheating. In add i -
t ion to the latter precaution, a volt­
age-dropping resistor should be con­
nected permanently in series with the 
plate lead to protect the tube during 
the time required for the protective re­
lay and circuit breaker to act. 

The rated plate voltage of the 
891-R is extremely dangerous to the user. 
Great care should be taken during the 
adjustment of circuits. The tube and 
its associated apparatus, especially all 
parts which are at a high potential 
above ground, should be enclosed in a 
protective housing. This housing may be 
of fibre or similar insulating material. 
If metal housing is used, care should be 
taken that it does not absorb excessive 
power. The protective housing should be 
designed with automatic interlocks so 
that the operating personnel cannot pos­

sibly come in accidental contact with 
any high-voltage point in the electrical 
system. These interlock devices should 
function to break the primary circuit of 
the plate-voltage supply 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. 

Operation 

As a Class A audio-frequency ampli­
fier or modulator. the 8 91-R is capable 
of delivering approximately 2000 watts 
of audio-frequency power with very low 
distortion. Typical operating conditions 
are shown under MAXIMUM RATINGS and 
TYPICAL OPERATING CONDITIONS. Grid bias 
for a single tube in Class A service may 
be obtained from a separate voltage 
source or by means of a cathode-bias re­
sistor shunted by a condenser large 
enough to minimize degenerative effects 
at low audio frequencies. 

4 

If more audio output is desired 
than can be obtained from a single 891-R, 
two or more 891-R 1 s may be operated in 
parallel or in push-pull. For example, 
two tubes in parallel provide twice the 
output of a single tube without an in­
crease in grid-signal voltage. The push­
pull connection will give slightly more 
than double the power output of a single 
tube that requires twice the grid-signal 
voltage. The push-pull arrangement has 
the advantage of balancing out the even­
order harmonics from the output. If the 
tubes are operated in parallel, a non­
inductive resistance of 10 to 100 ohms 
should be placed in series with each 
grid lead, as close to the tube as pos­
sible, in order to prevent parasitic 
oscillations. When the parallel or the 
push-pull connection is used, each grid 
circuit should be provided with a sepa­
rate grid-bias adjustment in order to 
balance the grid and plate current. 

In cases where the input circuit of 
the 891-R is resistance-coupled or im­
pedance-coupled, the resistance in the 
grid circuit should not be made too high. 
A resistance value of 100,000 ohms for 
one 891-R is the recommended maximum 
when cathode bias is used; without cath­
ode bias, the grid resistance should not 
exceed 50,000 ohms. 

As a Class B modulator or audio­
frequency amplifier, two 891-R's are 
used in a balanced circuit, each tube 
amplifying only half the time. The in­
put transformer should be designed to 
give good frequency response when oper­
ated into an open circuit, such as that 
represented by the grid circuit of the 
Class B stage when the signal amplitude 
is small. It should be designed to 
handle the required input power for a 
strong signal. The output transformer 
should be designed so that the resist­
ance load presented by the modulated 
Class C amplifier is reflected as a 
plate-to-plate load of 8400 ohms in the 
Class B stage for the 10,000-volt condi­
tions. It should have a core sufficient­
ly large to avoid saturation effects 
which would impair the quality of the 
output. Grid bias for the 891-R in 
Class B a-f service should be obtained 
from a generator or other d-c source of 
excellent regulation. It should not be 
obtained from a high-resistance supply 
such as a grid leak, nor from a recti­
fier, unless the latter has exception-
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ally good voltage regulation. Each grid 
circuit should be provided with a sepa­
rate grid-bias adjustment in order to 
balance the grid and plate current. 

As a Class B radio-frequency ampli­
f..m, the 891-R may be used as shown 
under MAXIMUM RATINGS and TYPICAL OPER­
ATING CONDITIONS. In Class B r-f serv­
ice, the plate is supplied with umodu­
lated d-c voltage. The grid is excited 
by r-f voltage modulated at audio fre­
quency in one of the preceding stages 
and the power output is proportional to 
the square of the grid-excitation volt­
age. Under these conditions, the plate 
dissipation is greatest when the carrier 
is unmodulated. Grid bias should be ob­
tained from a generator, from a recti­
fier of excellent regulation, or from a 
cathode-bias resistor, suitably by­
passed for audio and radio frequencies. 

As a plate-modulated Class C radio­
frequency amplifier, the 891-R may be 
used as shown under MAXIMUM RATINGS and . 
TYPICAL OPERATING CONDITIONS. Grid bias 
for this service may be obtained from a 
grid leak of 20,000 ohms, or from a 
suitable combination of either grid leak 
and fixed supply, or grid leak and cath­
ode-bias resistor. The cathode-bias re­
sistor should be suitably by-passed for 
audio and radio frequencies. The com­
bination-bias methods are particularly 
desirable because distortion effects are 
minimized by bias-supply compensation. 
Grid-bias voltage for Class C service is 
not particularly critical so that cor­
rect adjustment may be obtained with 
values differing widely from those indi­
cated for this service. 

As a Class C radio-frequency ampli­
fier and oscillator for telegraph serv­
ice, the 891-R may be used as shown un­
der MAXIMUM RR.'l'INGS am TYPICAL OPERATING 
CONDITIONS. Grid bias for this service 
may be obtained from a grid leak of 
20,000 to 30,000 ohms, from a generator, 
from a rectifier, or from a cathode-bias 
resistor (preferably variable) suitably 
by-passed for radio frequencies. The 
cathode-bias method is advantageous due 
to the fact that the grid bias is auto­
matically regulated in direct proportion 
to the sum of the plate and the grid 
current and that there is little chance 
of the plate current becoming dangerous­
ly high, even 1f the r-f grid excitation 
is removed. Grid-leak bias has the ad-
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vantage of simplicity and of automati­
cally biasing the grid in proportion to 
the excitation voltage available. The 
use of protective devices (see INSTALLA­
TION) designed to open the plate circuit 
on excessive rises of plate current 
minimizes danger of overload, Since 
grid-bias voltage for Class C service is 
not particularly critical, correct cir­
cuit adjustment may be obtained with 
values differing widely from those indi­
cated for this service. 

The grid circuit must be so ar­
ranged that it is impossible for high 
voltages to be established between the 
grid and filament at any frequency ex­
cept the fundamental in order to prevent 
parasitic oscillations. The grid volt­
age at the fundamental frequency should 
be sufficient to provide only the neces­
sary grid excitation for the tube. Be­
cause of the high current carried by the 
grid lead and its adjoining circuit, 
heavy conductors carefully connected 
should be used. 

The d-c grid current and the r-f 
grid current should never exceed the 
values given under MAXIMUM RATINGS and 
TYPICAL OPERATING CONDITIONS. Operating 
values will vary with individual tubes 
and circuits. 

The 891-R may be operated at maxi­
mum ratings in all classes of service at 
frequencies up to 1.5 megacycles. The 
tube may be operated at higher frequen­
cies provided the maximum values of 
plate voltage and power input are re­
duced as the frequency is raised. (Other 
maximum ratings are the same as shown 
under MAXIMUM RATINGS and TYPICAL OPER­
ATING CONDITIONS.) The tabulation* shows 
the highest percentage of maximum plate 
voltage and power input that can be used 
at 1.5, 7.5, and 20 me for any class of 
service. Special attention should be 
given to adequate cooling and the main­
tenance of normal ambient temperatures 
at these frequencies . 

If more radio-frequency power out­
put .,_ , re.quired than can be obtained 
from a single 891-R, the push-pull or 
t :1e parallel connection may be used. For 
example, two tubes connected in push­
pull or in parallel will give approxi­
mately twice the power output of one 
tube. The parallel connection requires 
no increase in exciting voltage; the 

*See Description and Rating Sheet 
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push-pull connection requires twice the 
r-f excitation voltage necessary to 
drive a single tube. With either con­
nection the driving power required is 
approximately twice that for single-tube 
operation while the grid bias is the 
same as for a single tube. The push­
pull arrangement has the advantage of 
balancing the circuit with respect to 
ground and of canceling the even-order 
harmonics from the output. When the 
parallel connection is used, a non­
inductive resistor of 10 to 100 ohms and 

6 

a choke coil or other suitable network 
should be placed in series with the grid 
lead of each tube, as close to the tube -
as possible, in order to prevent para­
sitic oscillations. With either connec­
tion, it is preferable to provide for a 
separate grid-bias or grid-excitation 
adjustment in order to balance the grid 
and the plate current. 

Careful handling and conservative 
operation of the 891-R will result in 
longer life and more satisfactory per­
formance. 
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AVERAGE flLAMENT EMISSION CHARACTERISTIC Average filament characteristic 
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ELECTRONICS DEPARTMENT 

GENERAL.ELECTRIC 
Transmitting Tube GL-891-lnstallation and Operation 

I nstallati"on 

The handling of the 891 in trans­
portation and storage requires great 
care, since the tube may be permanently 
damaged if subjected to sudden jars. 
Each 891 is suspended within its ship­
ping crate so that it will not come in 
contact with the sides of the crate dur­
ing shipment. The tube should be stored 
in the crate with the filament end up 
and should be protected from moisture 
and extreme temperature changes. Fur­
thermore, while the tube is being han­
dled, it should be .kept in a vertical 
position with the filament end up. Under 
no circumstances should crated tubes be 
piled on top of one another. The weight 
of an 891, crated for shipment, is ap­
proximately 10 pounds; uncrated, approx­
imately 3 pounds. 

It is recommended that the tube be 
tested upon receipt in the equipment in 
which it is to be used. Before the tube 
is placed in operation, care should be 
taken that the glass bulb, and particu­
larly the entrant glass area around the 
filament leads, is free from foreign 
matter. These leads become so hot dur­
ing operation that any paper, shavings, 
or excelsior, not removed from the stem, 
may become charred and cause puncture of 
the bulb. An air blast is recommended 
for removing such material. 

The mounting of the 891 requires 
the use of the water jacket, u•r-1285-A. 
The tube should be supported in a verti­
cal position with the glass end up. If 
the 891 is subjected to appreciable vi­
bration in service, it is advisable to 
support the water jacket by springs. 
When concrete basework is provided for 
the transmitter and when machines or 
other sources of vibration are not pres­
ent, it is unnecessary to use spring 
suspension. The installation of all 

.wires and connections must be made so 
that they will not be close to or touch 
the bulb. This precaution is necessary 
in order to avoid almost certain punc­
ture of the glass from corona discharge. 

The 891 should 
water jacket very 
firmly fastened. It 
cure the tube in its 

be placed in its 
carefully and then 
is advisable to se-

jacket before mak-

lng the electrical connections. When 
the jacket-clamping device is tightened, 
the clamping screws must seat properly 
on top of the tube• flange. Proper seat­
ing will be obtained by the use of the 
standard gasket, PX-1178, which is sup­
plied with each tube. The clamping 
screws should be tightened securely with 
the fingers. Do not tighten with a 
wrench, pliers or any other tool. Be 
sure that the ears of the clamping 
screws do not protrude above the top of 
the corona shield. The ears are mounted 
on pins so that they can be swung dcwn 
out of the way. If these precautions 
are not taken, the tube may be ruined by 
a glass crack caused by improper seating 
of the clamps, or by puncture of the 
bulb by corona discharge from the ears 
of the clamping screws. The grid and 
filament leads should not be taut, but 
should allow for some movement in order 
to avoid placing a strain on the glass 
bulb. Before a readjustment of either 
the tube or its jacket is made, the 
leads should be disconnected. The re­
taining lugs, threads, and moving parts 
of the jacket may be kept from rusting 
and sticking by coating them with a thin 
film of oil or oildag. Do not use an 
adhesive to seal the jacket against 
leaks because any sticking of the plate 
in the jacket may cause the tube to be 
damaged during its removal. 

When the 891 is removed from its 
water-cooling jacket, first be sure that 
the temperature of th"e grid and filament 
l':! below red heat. Then completely re­
lease the locking device and carefully 
remove the tube. Should sticking occur, 
twist the tube gently back and forth, at 
the same time raising it carefully. 
Never use force when the tube is remove~ 

The water-cooling system for the 
plate of the 891 consists, in general of 
a source · of cooling water, . a water 
jacket insulated from ground,and a feed­
pipe system which carries the water to 
and from the jacket. A pump is used to 
circulate the water through the system. 
Rubber hose of good insulating quality, 
or ceramic coil units, should be em­
ployed to carry the water from a 
grounded point in the pipe to and from 
the jacket. Installation requirements 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

for the rubber hose and ceramic co1.l 
units are the same. The length of the 
inlet and outlet sections of the hose or 
tubing should be not less than 15 feet 
each so that the water column contained 
therein has a resistance high enough to 
reduce the leakage current to _a negligi­
ble value. Proper functioning of the 
water-cooling system is of the utmost 
importance. Even a momentary failure of 
the water flow will damage the tube. In 
fact, without cooling water, the heat of 
the filament alone is sufficient to 
cause serious harm. It is necessary, 
therefore, to provide a method for pre­
venting operation of the tube during 
such an emergency. This may be accom­
plished by the use of water-flow circuit 
breakers, or interlocks, which open the 
circuit breakers in the primary circuits 
of the filament and plate power trans­
formers whenever the water flow i~ in­
sufficient or ceases. An outlet-water 
thermometer and a water-flow meter are 
necessary to determine the water temper­
ature and the water flow, respectively. 
A combination interlock and flow meter 
may be used if desired. With a properly 
designed and clean water jacket, a water 
flow of 3 to 8 gallons per minute,· de­
pending on operating conditions, is re­
quired to cool the plate. The cooling 
water should flow in at the bottom of 
the jacket and out at the top, in order 
to avoid air traps in the jacket. The 
temperature of the water at the jacket 
outlet must not exceed 70 C. The water 
must not be allowed to boil and the flow 
must be great enough to prevent the for­
mation of steam bubbles on the plate 
surface. The form~tion may occur even 
at a lower temperature due to the focus­
ing effect of the gr.id. It may be de­
tected by thP. use of an improvised 
stethoscope which may consist of six 
feet of high-grade insulating tubing. 
The stethoscope is pressed against the 
jacket at various points while suitable 
listening observations are made. The 
test for boiling water should be made 
each time the tube is adjusted. 

Distilled water is recommended for 
cooling because it greatly reduces the 
probability of scale formation. Scale 
is usually very hard and appears as a 
light-colored deposit on the plate dur­
ing life. Scale prevents adequatecool­
ing of the tube because it hinders 
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proper transfer of heat from the plate 
to the water. The mineral content, flew1, 
heat dissipation, temperature, etc., of 
undistilled water is so varied that no 
specific recommendations to prevent 
scale can be made. In any case, a 
sample of the coo.ling water should be 
analyzed before plans are made for the 
water system. In general, water which 
shows a hardness greater than 10 grains 
per gallon, or a resistivity of less 
than 4000 ohms per cubic centimeter, 
should not be used. Regardless of the 
kind of water used, the system should be 
kept free from accumulation of foreign 
material. A 10 per cent solution of hy­
drochloric acid will ordinarily dis­
solve scale in emergency cases. After 
such treatment, the plate should be 
carefully rinsed. Since the tube must 
be removed from its jacket for this 
treatment and since frequent removals 
are objectionable because of danger from 
accidental breakage, the best insurance 
against tube failure due to scale is the 
complete elimination of the cause of 
scale. 

The tungsten filament of the 891 is 
of the double-unit type. One end of 
each unit is brought out of the tube to 
a common terminal. The other two ends 
are brought out to separate terminals. 
The common terminal of the base is 
larger in diameter .than the two end ter­
minals. By proper filament connection, 
this arrangement makes possible the op­
eration of the filament from two-phase 
and single-phase alternating current, as 
well as from direct current. See page~ 7. 
For normal operation, each filament unit 
requires a filament voltage of 11 volts 
at a current of 60 amperes. The grid 
and plate returns should be connected to 
one side of the filament supply when 
direct current is used, to the center 
tap of the filament transformer when a 
single-phase a-c supply is used, and 
through a balancing resistor to the mid­
point of each secondary coil of a two­
phase transformer when a two-phase a-c 
supply is used. When direct current is 
used, the polarity of the filament leads 
should be reversed every . 500 hours of 
operation. The filament should be op­
erated at constant voltage rather than 
constant current and must be allowed to 
reach at least 80 per cent normal volt­
age before plate voltage is applied. 
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Intermittent power supply interruptions 
may be allowed provided the time off 
does not exceed one second. If the tube 
is to be used at relatively low output, 
the plate current will be less than nor­
mal, requiring less than normal emission 
of the filament. The filament, there­
fore, may be operated at a voltage 
slightly lower than rated voltage, giv­
ing longer life. The permissible reduc­
tion in filament voltage may be checked 
by reducing the filament voltage with 
the transmitter under normal operation 
to a value where reduction in output or 
increase in distortion can just be de­
tected. The filament voltage must then 
be increased by an amount equivalent to 
the maximum percentage regulation of the 
filament supply voltage. Care must be 
taken that sufficient emission is pro­
vided. Otherwise, instability of oper­
ation or excessive disto~tion may be 
experienced, or the rated pl~te dissipa­
tion of the tube may be exceeded. From 
the viewpoint of tube life it is usually 
economically advantageous to provide 
good regulation of the filament voltage. 
For example, if the filament is operated 
continuously at 6 per cent above normal 
voltage, the evaporation life will be 
reduced to approximately one half. The 
filament voltmeter should be connected 
to indicate voltage at the filament 
terminals. Since the filament current 
of the 891 is very high, the filament 
connectors should be large and make good 
contact. The filament base of the 891 
should not be connected to ground or to 
any part of the circuit . 

A filament starter should be used 
to raise the filament voltage gradually 
and to limit the high initial rush of 
current through the filament when the 
circuit is first closed. The starter 
may be either a system of time-delay re­
lays cutting resistance out of the cir­
cu1t, a h1gh-reactance filament trans­
former, or a simple rheostat. Regardless 
of the method of control, it is impor­
tant that the filament current per unit 
never exceed, even momentarily, a value 
of 120 amperes. Whenever the filament ~ 
voltage is turned off, it is advisable 
to reduce the voltage gradually in steps 
over a period of two to three minutes. 
This precaution is necessary to avoid 
undue mechanical tension and premature 
filament breakage caused by the differ­
ence in cooling rate of the heavy fila-
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ment center post and the thin filament 
strands. 

The plate circuit should be pro­
vided with a time-delay relay which will 
prevent the application of plate voltage 
until the filament has reached normal 
operating temperature. 

When the apparatus in which the 
tube is used is to be idle for periods 
not exceeding 2 hours, voltage should be 
maintained on the filament. However, if 
desired, provision may be made to reduce 
the filament voltage to approximately 
80 per cent of the rated value during 
"stand-bys." 

Overheating of the 891 by severe 
overload may impair its vacuum. Unless 
the overload has liberated a large 
amount of gas, it is often possible to 
degasify the tube by operating it as an 
r-f power amplifier or oscillator at re­
du~ed plate voltage. The first step in 
the process should be a short period of 
operation at a plate voltage of 5000 
volts or less. The voltage may then be 
raised in steps of about 2000 volts 
until the nor,mal operating voltage is 
attained. At each new voltage, the tube 
should be operated long enough to insure 
the attainment of stable conditions. 

The plate dissipation of the 891 
should never exceeq the values given un­
der MAXIMUM RATINGS and ·rYPICAL OPER­
ATING CONDITIONS. The approximate plate 
dissipation values may be calculated 
from the following expression: 

Pkilowatts • n (to - ti) 
4 

In which (ti) is the known initial tem­
perature of the cooling water in centi­
grade degrees (t

0
) the tem~erature of 

the water at the water jacket outlet in 
centigrade degrees, and (n) the number 
of gallons of water per minute of flow. 

In order to prevent excessive 
plate-current flow and the resultant 
overheating, the ground lead of the 
plate circuit should be connected in 
series with the coil of an instantaneous 
overload relay. This relay should be 
adjusted to open the circuit breakers in 
the primary of the rectifier transformer 
at slightly higher than normal plate 
current. The tota+ time required for 
the operation of the relay and circuit 
breakers should be about one-tenth sec-
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ond and not more than one-sixth second. 
A voltage-dropping reslstor · should be 
connected permanently in series with the 

plate lead of each tube for protection 
of the tube during the time required for 
the protective relay and circuit breaker 

to act. The minimum value of this re­
sistor which will give adequate protec­

tion with minimum power loss is as 

follows: 

SERIES RE­
SISTOR 

MAX POWER 

25 50 200 250 275 300 Ohms 

OUTPUT OF Kilo­
RECTIFIER 16 40 100 250 640 1600 watts 

Precautions must be taken so that no 
high capacitance is connected directly 

across the tube in any manner such that 

a disturbance within the tube will dis­
charge appreciable energy from the ca­

pacitor . 

When more than one 891 is used i~ a 
circuit, a minimum space allowance of at 

least 4 inches between tubes should be 
provided for adequate ventilation. Free 

circulation of cool air around the glass 

bulb should be maintained. High-temper­
ature air from other apparatus in the 
circuit should be prevented from circu­

lating arcund the tubes. The necessity 
for generous spacing between tubes and 
the free circulation of cool air becomes 

of greater importance when the 891 is 
used at the higher · frequencies. 

Suitable meters should be provided 

for the reading of filament voltage, d-c 

plate voltage, d-c grid voltage, d-c 
plate current, and d-c grid current, as 

well as for the recording of tube life 

(hours of operation) . When the 891 is 
operated at the higher radio frequencies, 

it is also necessary to employ a radio­

frequency ammeter in the grid circuit. 
In addition to the use of meters for in­

dicating suitable operating conditions, 

their use is also of value in making in­

itial transmitter adjustments. However 
to assist in the making of final adjust­

ments for optimum performance, it is 
recommended that a cathode-ray oscillo­
graph be used. Under no condit1ons 

should the maximum values given under 

MAXIMUM RATDlGS and TYPICAL OPERATING 
CONDITIONS ·be exceeded. 

Heavy leads and conductors together 
with suitable insulation should be used 
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in all parts of the r-f plate tank cir­
cuit so that the losses due to the r-f 

voltages and currents may be kept at a 
minimum. Since proper circuit design 
becomes very important at the higher 

frequencies, it is essential that short, 

heavy leads and circuit returns are used 
in order to minimize lead inductance and 

loss es. 

When an 891 is first placed in op­
eration, care should be taken to see 

that the water-cooling system is func­
tioning . properly. The tube should then 

be operated without plate voltage for 

5 minutes at rated filament voltage. 
After thi$ initial preheating schedule, 

the plate voltage can be applied. Start 

with not more than one-half the usual 
operating voltage and then carefully in­
crease it in steps of about 2000 volts 

over a period of approximate·ly 15 min­

utes to the desired value. The tube 
should then be operated under the normal 

load conditions for a period of not less 

than two hours. The plate voltage is 
usually varied by means of primary taps 

on the plate transformer. The plate­

circuit relay should be open when the 
transformer primary taps are changed in 

order to avoid dangerous voltage surges. 
It is recommended that every three 

months spare tubes be given the pre­

heating and initial operation schedule 
as discussed above. This will insure 
that only good tubes are carried in 

stock. 

In order that the maximum ratings 

given under MAXIMUM RATINGS and TYPICAL 

OPERATING CONDITIONS will not be ex­

ceeded, changes in plate and filament 

voltages due to line-voltage fluctuation, 
load variation, and manufacturing vari­
ation of the associated apparatus, must 

be determined. An average value of 

plate- and filament-supply voltage 

should then be chosen so that under the 
usual voltage variations the maximum 

rated voltages will not be exceeded. 

1.\fhen a · new circuit is tried or when 
adjustments are made, the plate voltage 

should be reduced to one-half the rated 
value to prevent damage to the tube or 
associated apparatus. After correct ad­

justment has been made with the tube op­
erating smoothly and without excessive 
heating, the plate voltage may be raised 

in several steps to the desired value. 
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Adjustments should be made at each step 
for optimum operation. 

Protective devices are essential 
for the 891, as in the case of other 
power equipment of high capacity, and 
are summari zed a s follows: Water-cir­
cuit breakers, or interlocks which open 
the circuit breakers in the primary cir­
cuits of the filament and plate power 
transformers, are necessary for protec­
ting the tube when the cooling system 
fails. A time-delay relay should be 
used in the plate circuit to prevent ap­
plication of plate voltage until the 
filame n t has reached normal operating 
temperature. The ground lead of the 
plate circuit should be provided with an 
instantaneous ove rload relay to prevent 
excessive plate current and tube over­
heating. In addition to the latter pre­
caution, a voltage-dropping resistor 
should be connected permanently in 
series with the plate lead to protect 
the tube during the time required for 
the protective relay and circuit breaker 
to act. 

The rated plate voltage of the 891 
is extremely dangerous to the user. 
Great care should be taken during.the 
adjustment of circuits. The tube and 
its associated apparatus, especially all 
parts which are at a high potential 
above ground, should be enclosed in a 
protective housing. This housing may b e 
of fibre or similar insulating material. 
If metal housing is used, care should be 
taken that it does not absorb excessive 
power. The protective housing should be 
designed with automatic interlocks so 
that the operating personnel cannot pos­
sibly c0me in accidental contact with 
any high-voltage noint in the electrical 
system. These interlock devices should 
function to break the primary circuit of 
the plate-voltage supply 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 . 

Operation 

As a Class A audio-frequency amnli­
fier or modulate~, the 891 is papable of 
delivering approximately 2000 watts of 
audio-frequency power w~th very low dis­
tortion. Typical operating conditions 
are shown under MAXIMUM RATINGS and TYP­
ICAL OPERATING CONDITIONS. Grid bias 
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for a single tube in Class A service may 
be obtained from a separate voltage 
sourc·e or by means of a cathode-bias re­
sistor shunted by a condenser large 
enough to minimize degenerative effects 
at low audio frequencies. 

If more audio output is desired 
than can be obtained from a single 891, 
two or more 891 1 s may be operated in 
parallel or in push-pull. For example, 
two tubes in parallel provide twice the 
output of a single tube without an in­
crease in grid-signal voltage. The 
push-pull connection will g ive slightly 
more than double the power output of a 
single tube but requires twice the grid­
signal voltage. The push-pull arrange­
ment has the advantage of balancing out 
the even-order harmonics from the output. 
If the tubes are operated in parallel, a 
noninductive resistance of 10 to 100 
ohms should be p laced in series with 
each grid lead, as close t o_ the tube as 
p ossible, in order to prevent parasitic 
oscillations. When the parallel or the 
push-pull connection is used, each grid 
circuit should be provided with a sepa­
rate grid-bias adjustment in ord-er to 
balance the grid and plate currents. 

In cases where the input circuit of 
the 891 is resis t ance-coup led or imped­
ance-coupled, the resistance in the grid 
circuit should n ot be made too high. A 
resistance value of 100,000 ohms for one 
891 is the recommended maximum when 
cathode bias is used. Without cathode 
bias, the grid resistance should not ex­
ceed 50 , 000 ohms. 

As a Class B modulator or audio­
frequency amplifier, two 891 1 s are used 
in a balanced circuit, each tube ampli­
fying only half the time. The input 
transformer should be designed to give 
good frequency response when operated 
into an open circuit, such as that rep­
resented by ·the grid circuit of the 
Class B stage when the signal amplitude 
is small. It should also b e designed t o 
handle the required input power for a 
strong signal. The out put transformer 
should be designed so that the resist­
ance load presented by the modulated 
Class C amplifier is reflected as a 
plate-to-plate load of 10 ,000 ohms in 
the Class B stage for the 12,500-volt 
conditions. It should have a core suf­
ficiently large to avoid saturation ef-
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fects which would impair the quality of 
the output. If the secondary is to 
carry the d-c plate current of the modu­
lated amplifier, the core should be made 
larger and include an air gap to com­
pensate for the d-c magnetization cur~ 
rent. Grid bias for the 891 in Class B 
a-f service should be obtained from a 
generator or other d-c source of excel­
lent regulation. It should not be ob­
tained from a high-resistance supply 
such as a grid leak, nor from a recti­
fier, unless the latter has exception­
ally .good voltage regulation. Each grid 
circuit should be provide~ with a sepa­
rate grid-bias adjustment in order to 
balance the grid and plate currents. 

As a Class B radio-frequency ampli­
fier, the 891 may be used as shown under 
MAXIMUM RATINGS and TYPICAL OPERATING 
CONDITIONS. In Class B r-f service, the 
plate is supplied with unmodulated d-c 
voltage. The grid is excited by r-f 
voltage modulated at audio-frequency in 
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one of the preceding stages and the 
power output is proportional to the 
square of the grid-excitation voltage. 
Thus, the plate dissipation is greatest 
when the carrier is unmodulated. Grid 
bias should be obtained the same as for 
Class B a-f service. 

As a plate-modulated Class C radio­
frequency amplifier, the- 891 may be used 
as shown under MAXIMUM RATINGS and TYPI­
CAL OPERATING CONDITIONS. Grid bias for 
this service may be obtained from a grid 
leak of 20,000 to 30,000 ohms, or from a 
suitable combination of either grid leak 
and fixed supply, or grid leak and cath­
ode bias resistor. The cathode-bias re­
sistor should be suitably by-passed for 
audio and radio frequencies. The combi­
nation-bias methods are particularly de­
sirable because distortion effects are 
minimized by bias-supply compensation. 
Grid-bias voltage for Class C service is 
not particularly critical so that cor­
rect adjustment may be obtained with 
values differing widely from those indi­
cated for this service. 

As a Class C radio-frequency ampli­
fier and oscillator for telegraph ser­
vice, the 891 may be used as shown under 
MAXIMUM RATINGS and TYPICAL OPERATING 
CONDITIONS. Grid bias for this service 
may be obtained from a grid leak of 
20,000 to 30,000 ohms, from a generator, 
from a rectifier, or from a cathode-bias 
resistor (preferably variable) suitably 
by-passed for radio frequencies. The 
cathode-bias method is advantangeous due 
to the fact that the grid-bias is auto­
matically regulated in direct proportion 
to the sum of the plate and the grid 
current and that there is little chance 
of the plate current becoming danger­
ously high, even if the r-f grid excita­
tion is removed. Grid-leak bias has the 
advantage of simplicity and of auto­
matically biasing the grid in proportion 
to the excitation voltage available. The 
use of protective devices (see INSTALIA­
rION) designed to open the plate circuit 
?n excessive . rises of plate current min­
lmizes danger of overload. Since grid­
oias voltage for Class C service is not 
particularly critical, correct circuit 
adjustment may be obtained with values 
differing widely from those indicated 
for this service. 

The grid circuit, in order that 
parasitic oscillations may be prevented, 
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must be so arranged that it is impossi­
ble for high voltages to be established 
between the grid and filament at any 
frequency except the fundamental. The 
grid voltage at the fundamental fre­
quency should be sufficient to provide 
only the necessary grid excitation for 
the tube. Because of the high current 
carried by the grid lead and its adjoin­
ing circuit, heavy conductors carefully 
connected, should be used. 

The d-c grid current and the r-f 
grid current should never exceed the 
values given under MAXIMUM RATINGS and 
TYPICAL OPERA'l'ING CONDITIONS. Operating 
values will vary with individual tubes 
and circuits. 

The 891 may be operated at maximum 
ratings in all classes of service at 
frequencies up to 1. 5 megacycles. The 
tube may be operated at higher frequen­
cies provided the maximum values of 
plate voltage and power input are re­
duced as the frequency is raised (other 
maximum ratings are the same as shown 
under MAXIMUM RATINGS and TYPICAL OPER­
ATING CONDITIONS). The tabulation* 
shows the highest percentage of maximum 
plate voltage and p ower input that can 
be used at 1.5, 7. 5 and 20 me for any 
class of service. Special attention 
should be given to adequate cooling and 
the maintenance of normal ambient tem­
peratures at these frequencies. 

With the grid connected to the 
plate through the shortest possible con-

* See Description and Rating Sheet 

nection, the resonant 
grid-plate circuit 
60 megacycles. 

frequency of the 
is approximately 

If more radio-frequency power out­
put is required than can be obtained 
from a single 891, the push-pull or the 
parallel connection may be used. For 
example, two tubes connected in push­
pull or in parallel will give approxi­
mately twice the power output of one 
tube. The parallel connection requires 
no increase in exciting voltage; the 
push-pull connection requires twice the 
r-f excitation voltage necessary to 
drive a single tube. With either con­
nection the driving power required is 
approximately twice that for single-tube 
operation while the grid bias is the 
same as for a single tube. The push­
pull arrangement has the advant-age of 
cancelling the even-order harmonics from 
the output and of simplifying the bal­
ancing of high-frequency circuits. When 
two or more 891 1 s are operated in paral­
lel, a noninductive resistance of 10 to 
100 ohms should be placed in series with 
the grid lead of each tube, as close to 
the tube as possible, in order to pre­
vent parasitic oscillations. With 
either connection, each grid circuit 
should be provided with a separate grid­
bias adjustment in order to balance the 
grid and plate current. 

Careful handling 
operation of the 891 
longer life and more 
formance. 

and conservative 
will result in 

satisfactory uer-

flLAMENT CONNECTIONS 

WITH 0-C 
EXCITATION 

BASE TERMINALS 

V = 22 VOLTS 
A= 60 AMPERES 

WITH SINGLE-PHASE 
A-C EXCITATION 

BASE TERMINALS 

V=22 VOLTS 
A= 60 AMPERES 

7 

WITH TWO-PHASE 
A-C EXCITATION 

BASE TERMINALS 

V = II VOLTS 
A= 60 AMPERES 
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Filing No. B8850 

GENERAL. ELECTRIC 
SCHENECTADY, N. Y. 

Supersedes GEH-11£3A 
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GEH-11278 

GENERAL. ELECTRIC 
TransmltUnc Tube GL-814 • - Installation and Operation 

Installation 

MECHANICAL 

Mountings must be of good quality and should be so installed a s to 
minimize danger from impact. If the set is subject to vibration a shock­
absorbing suspension must be employed. 

COOLING 

All apparatus should be arranged to allow free circulation of a ir 
around the pliotron. The bulb becomes very hot during operation and, 
therefore, should neither come in contact with any metallic object nor be 
subjected to drops or spray of liquid. 

Sets using more than one tube should provide adequate spacing between 
tubes so that adjacent portions of the bulbs do not operate appreciably 
hotter than the other sections. 

ELECTRICAL 

To avoid danger of corona discharge all wires and connections should 
be made t o allow se veral inches of free space around the pliotron. For 
tubes using a metal base the metal shell must not be connected to any part 
of the circuit. 

The filament should be operated preferably from an a-c source, 
although a d-c supply may be used. The filament voltmeter should be con­
nected to indicate the voltage at the filament terminals. The fila ment 
supply should be designed to allow operation at rated filament voltage. 
The filament voltage should not vary more than ±5% from the rated v~lue. 
The filament transformer shall have good regulation and should be designed 
for at least 30 per cent above rated filament wattage. 

When the tube is used in intermittent service the filament voltage may 
be removed for stand-by periods greater than 15 minutes. There should be 
no reduction of filament voltage for periods of less than five minutes. 
The filament voltage may be reduced to 80 per cent during periods greater 
than five minutes if desired. 

Overhe_ating by severe overload may decrease filament emission. Unless 
the overload has liberated a large amount of gas, the activity of the fila­
ment usually can be restored by operating the filament at rated voltage for 
10 minutes or more with no voltage on the plate or ~rid. This process may 
be accelerated by increasing the filament voltage to 20 per cent above the 
tnormal value (not higher) for a few minutes. 

pin. 
The oeam-forming plates of 

They should always be 
the 814 are connected to a separate base 

operated at zero potential with res pect to 

tNote: The ratings and characteristics of a particular pliotron are given 
on the Description and Rating Sheet for that tube. 
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the filament; never positive. When the filament is operated from an a-c 
supply the beam-forming plates should be connected to the midpoint of the 
filament circuit. :\lhen the filament is operated from a d-c supply they -
should be connected to the negative end of the filament. 

The grid-circuit and ulate-circuit return leads should be connected to 
the center tap of the filament-transformer secondary. When d-c filament 
excitation is used the return leads from the grid and plate circuits should 
be connected to the negative filament ter.minal. 

The screen volt&ge may be obtained from a separate source, from a 
voltage divider, or from the plate supply through a series resistor, de­
pending upon the service in which the tube is used (see OPERATION). When 
the screen voltage is obtained from a separate source, or from a voltage 
divider, plate voltage should be applied before or simultaneously with the -
screen voltage. Otherwise, with voltage on the screen only, the screen 
current may rise high enough to cause excessive screen dissipation. When 
screen-voltage regulation is not an important factor, the series-resistance 
method for obtaining screen voltage is desirable because of its simplicity 
and because it limits the d-c power input to the screen. The screen should 
never be allowed to attain a temperature at which it will show color. 

The screen current is a very sensitive indication of the plate-circuit 
loading and rises excessively (often to the point of damaging the tub~when 
the amplifier is operated without load. Therefore, care should be taken 
when tuning an 814 under no load conditions in order to prevent exceeding 
the screen-input rating of the tube. 

A protective device, such as a high-voltage fuse, should be used to 
protect both the plate and screen against overloads. When a voltage di­
vider or a resistor in series with the plate supply is used for obtaining 
the screen voltage, the protective device should be placed in the common 
positive high-voltage lead. It should remove the high-voltage supply when 
the plate current reaches a value 50 per cent greater than normal. When 
the screen voltage is obtained from a separate source or from a voltage di­
vider of good regulation, a protective device should be placed in the 
screen-supply lead . It should remove the screen voltage when the d-c 
screen current reaches a value 50 per cent greater than normal. 

An ammeter in the plate circuit of each tube should be connected so 
that the direct-plate current may be checked regularly. 

The circuits should be arranged to prevent parasitic oscillations so 
that the tube will not be subjected to excessive voltages and currents. 

Adequate shielding and isolation of the input circuit and output cir-
cuits are necessary if optimum results are to be obtained. In some cases 
neutralization may be necessary to prevent feedback . . The impedance between A 
screen and filament must be kept as low as possible by the use of a by-pass 9' 
capacitor. The capacitance should be approximately 0 . 01 uuf; large values 
may cause excessive a-f by-passing, while small values may cause excessive 
r-f feedback from plate to control grid, depending upon circuit layout, 
frequency, and gain . 

When a new circuit is tried or when adjustments are made, the screen 
and plate voltages should be reduced in order to prevent damage to the tube 
or associated apparatus in case the circuit adjustments are incorrect. It 
is advisable to use a protective resistance of about 10,000 ohms, total, in 
series with the screen lead and a protective resistance of 9000 ohms in 
series with the high-voltage plate lead during such adjustments. 
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In rating pliotrons certain values are given as maximum; that is, the 
values beyond which it is unsafe to go from the viewpoint of life and per­
formance. In order not to exceed the tmaximum ratings, changes in plate 
and filament voltage caused by line-voltage fluctuation, load variation, 
and manufacturing variation of the associated apparatus must be determined. 
Then an average value of plate voltage should be chosen so that under the 
usual operating conditions the maximum ratings will not be exceeded. 

IN TRYING OUT A NEW CIRCUIT OR -WHEN ADJUSTMENTS ARE BEING MADE THE 
PLATE VOLTAGE SHOULD BE REDUCED IN ORDER TO PREVENT DAMAGE TO THE PLIOTRON 
OR ASSOCIATED APPARATUS IN CASE THE ADJUSTMENTS ARE INCORRECT. 

Operation 

- GENERAL 

Maximum ratings and typical operating conditions for each recommended 
class of service are given on the Description and Rating Sheet covering the 
individual type of tube. The typical values given must not .be considered 
as ratings, because the tube may be used at any suitable conditions within 
the maximum ratings. 

CLASS B RADIO-FREQUENCY AMPLIFIER 

In Class B radio-frequency service the plate is supplied with unmodu­
lated direct voltage, and the grid is excited by modulated r-f voltage. It 
is important to note that in this service the plate dissipation is greatest 
when the carrier is unmodulated. Therefore, the circuit should be adjusted 
so that, without modulation, the plate loss will not exceed the tmaximum 
rating. 

Grid bias for Class Ba-for r-f service should be obtained from a 
battery or other d-c source of good regulation. It should not be obtained 
from a high-resistance supply such as a grid leak. The screen voltage 
should be obtained .from a separate source or .from a voltage divider of good 
regulation c onnected across the plate supply. 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER - GRID MODULATED 

In grid-modulated Class C r-f telephone service the 814 is supplied 
with unmodulated r-f grid voltage and with d-c grid bias which is modulated 
at audio frequencies. Grid bias should be obtained from a fixed supply. 
The screen voltage should be obtained from a separate source or from a 
voltage divider of good regulation. The audio power required in this serv­
ice is very small, being sufficient only to meet the peak grid-power re­
quirement of the Class C amplifier on t h e positive crest of the a-f input 
signal. 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER - PLATE MODUIATED 

In this type of service the plate supply voltage is modulated so that 
the tube output is modulated radio frequency. 

The maximum ratings and typical operating conditions given in the 
tTechnical Inf orma tion a r e such that a modulation factor up t o 1. 0 may be 
u sed. When a lower value of modulation is used, the p late dissipation 
a llowed may be increased, but should be limited so that with the modulation 

tN ote: The ratings and cha racteristics of a particular p li otron are g iven 
on the Description and Rating Sheet for that tube. 
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sustained at its peak value the plate loss will not exceed the plate dissi­

pation rating. 

The screen voltage should preferably be obtained from a fixed supply. 

The screen voltage should be modulated simultaneously with the plate volt­

age and in such a manner that the ratio of screen voltage to plate voltage 

remains constant. Modulation of the screen voltage can be accomplished 

either by connecting the screen to a separate winding of ,the modulation 

transformer or by connecting it through a blocking condenser to a tap on 

the modulation transformer or choke. With the latter method an a-f choke 

of suitable impedance for low frequencies should be connected in series 

with the screen supply lead. Grid bias may be obtained from a grid resis­

tor or from a combination of either grid resistor and fixed supply or grid 

resistor and cathode resistor. The combination method of grid resistor and 

fixed supply has the advantage not only of protecting the tube from damage 

through loss of excitation but also of minimizing distortion by means of 

bias - supply compensation. 

CLASS C RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 

In telegraph service the plate input power is keyed, i.e., is on and 

off alternately in accordance with the characters of some code. During t he 

"key-down" periods the tube functions as an unmodulated radio-frequency 

power amplifier. The tube may be used also as an amplifier or oscillator 

without keying. In both types of service the ratings given are for "key­

down" conditions. 

Certain methods of modulation may be applied to this class of serv i ce 

provided the modulation is essentially negative and the positi ve pea k of 

the audio-frequency envelope does not exceed 115 per cent of the ca rrier 

conditions. 

Grid bias for Class C service may be obtained from a grid leak, fr om 

a battery, from a rectifier of good regulation, or from a self-biasing re­

sistor by-passed with a suitable capacitor. With the grid-leak method the 

grid excitation must not be removed without also removing the p late and 

screen voltages. Grid-bias values are not particularly critical, and cor­

rect circuit adjustment may be obtained with widely different values. 

When a preceding stage is keyed, sufficient fixed bias should be used 

to maintain the plate current at a low value when the key is up. The 

screen voltage should be obtained from a fixed low-voltage source if the 

814 or a preceding stage is keyed. The regulati on of this s ource need be 

only good enough to prevent the screen voltage, under key-up conditi ons 

from rising higher than twice the maximum screen - voltage rating. 

G E N E R A L E L E C T R I C C O M P A N Y , S C H E N E C T A D Y, N. Y. 

1-42 (5M) -
Filing No. B8850 Supersede s GEH-1127A 
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GEH-1189A 

GENERAL.ELECTRIC 
Transmitting Tube GL-829 - - Installation and Operation 

lnstalJatlon 

The 8 29 may be mounted by means of a 
special socket having floating contacts, 
such as the Type UT-1 06 . The plate termi­
nals t a ke clips with flexible leads. Flex­
ible leads are necessary so that normal 
expan sion will not place a strain on the 
glass at the seals. Each lead should be 
connected to its clip b efore the clip is 
placed on the plate terminal. Connections 
should never be soldered directly to the 
tube terminals because the heat of the 
soldering operation may crack the lead 
seals. The 829 may be mounted in a verti­
cal position with the plate terminals 
either up or down. It may also be mounted 
in a horizontal p osi t i on provided the 
plane of each plate is vertical (on edge). 

The bulb becomes very hot during con­
tinuous operation of the tube so that 
forced air cooling is recommended. 

Th e heaters of the 8 29 are connected 
in series within the tub,e . The center 
connection is brought out of the bulb to a 
separate pin terminal to permit either 
series operation from a 12.6-volt supply 
or parallel operation from a 6 .3-volt sup­
ply. Either an a-c or a d-c supply may be 
used. Under any condition of operation , 
the heater-voltage should not deviate more 
than plus or minus 5 per cent from the 
rated value. 

The cathodes of the 8 29 are connected 
together within the tube . The cathode cir­
cuit should be connected to the electrical 
midpoint of the ' heater circuit when the 
heaters are operated from an a-c supply, 
or to the negative heater - supply lead when 
the heaters are operated from a d-c source. 
In circuits where the cathode is not di­
rectly connected to the heater, the poten­
tial difference between them should not 
exceed 100 volts. If the use of a large 
resistor is necessary between heater and 
cathode in some oircuits, it should be by­
passed to avoid the possibility of hum. 

The plates of the 8 29 show 
when the tube is operated at its 
plate-dissipation rating. 

no color 
maximum 

The screens of the 8 29 are connected 
together within the tube, and they are by-

passed by means of a 65 ~µf condenser con­
nected inside the tube between the screens 
and cathodes. Screen voltag e may be ob­
tained from a separate sourc e , from a 
voltage divider, or from the pl a te supply 
through a series resistor. The choice of 
method depends on the service in which the 
tube is used (see OPERATION). When the 
screen voltage is obtained from a separate 
source, or from a voltage divider, plate 
voltage shou~d be applied before or with 
the screen voltage. Otherwise, with volt­
age on the screens only, the screen cur­
rent may rise high enough to cause exces­
sive screen dissipation. When screen­
voltage regulation is not an important 
factor, the series resistance method for 
obtaining screen voltage is desirable be­
cause of its simplicity and because it 
limits the d-c power input to the screen. 
A d-c milliarnmeter should be used in the 
screen circuit so that the screen current 
can be measured and the d-c power input to 
the screen determined. The screens should 
not be allowed to attain a temperature 
corresponding to more than a barely per­
ceptible red color. This temperature cor­
responds to the screen-input values shown 
under TECHNICAL INFORMATION. 

It is, perhaps, not too well known 
that the screen current is a very sensi­
tive indication of plate - circuit loading 
and that screen current rises excessively 
(often to the point of damaging the tube) 
when the amplifier is operated without a 
load . Therefore, care should be taken 
when tuning an 829 under no-load condi­
tions in order to prevent exceeding the 
screen-input rating of the tube. 

A protective device, such as a high­
voltage fuse, should be used to protect 
both the screens and plates against over­
loads. When a bleeder resistor of poor 
regulation or a series resistor is used 
for obtaining the screen voltag e, this de­
vice should be placed in the common posi­
tive high-voltage supply lead. It should 
remove the high-voltage supply when the 
d-c plate current reaches a value 5 0 per 
cent greater than normal. When the screen 
voltag e is obtained from a separate source 
or from a voltage divider of good regula­
ti on, a protective device should also be 

wigfi
Stolen 2 Line Transparent
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placed in the screen-supply lead. It 
should remove the screen voltage when the 
d-c screen current reaches a value of 50 
per cent greater than normal . 

ShieldiI?;S of the r-f amplifier stage 
employing the 829 is required fer stable 
operation. A convenient method of shield­
ing is to insert the plate end of the tube 
through a hole in a metal plate so that 
the edge of the opening is in close prox­
imity to the internal shield of the tube, 
An alternative shielding and mounting ar­
rangement is to insert the grid end of the 
tube through a hole in the shield and then 
clamp a ring or cup to the chassis so as 
to complete the shielding and lock the 
tube in the mounting, 

R-f by-passing of the 829 at its ter­
minals is necessary in order to realize 
the full capabilities of the tube at the 
ultra-high frequencies. Conventional by­
passing methods and grounding are not ade­
quate. One convenient method of by-passing 
is to use ribbon heater and screen leads 
to the tube terminals and to insulate the 
leads from the external shield plate by 
means of mica spacers to form by-pass con­
densers right at the tube terminals. It 
is important that the grid-, plate-, and 
screen-circuit returns are made to the 
common cathode connection in order to 
avoid r-f interaction through common re­
turn circuits. It may also be advisable 
in some applications to supplement the ac­
tion of the by-pass condensers by r-f 
chokes placed close to the condensers in 
the voltage supply leads, 

In order that the maximum ratings are 
not exceeded, changes in electrode volt­
ages due to battery- or line-voltage fluc­
tuation, load variation, and manufacturing 
variation of the associated apparatus must 
be determined. An average value of voltage 
for each electrode should then be deter­
mined. An averag e value of voltage for 
each electrode should then be chosen so 
that under the usual voltage variations 
the maximum rated voltages will not be ex­
ceeded. 

When a new circuit is tried or when 
adjustments are made, it is advisable to 
reduce the plate and screen voltage . This 
may be done conveniently by means of a 
protective resistance of about 2000 ohms 
(total) in series with the screen lead and 
a protective resistance of about 2000 ohms 

in series with the high-voltage supply 
lead. 

Operation 

In grid-modulated Class C telephone 
service, the 829 is supplied with unmodu­
lated r-f grid excitation voltage and with 
a d-c grid bias which is modulated at 
audio frequencies. Grid bias should pref­
erably be obtained from an un-by-passed 
cathode resistor, although it may also be 
obtained from a fixed supply or a grid 
leak. The plates are supplied with unmod­
ulated d-c voltage . The audio power re­
quired in this service is very small and 
need be sufficient only to meet the peak 
power requirement of the grids of the 
Class C amplifier on the positive crest of 
the input signal. The actual peak value 
is generally never more than 0,15 watt. 
The screen voltage should be obtained from 
a separate source or from a voltage di­
vider connected across the plate supply. 

In plate-modulated Class C r-f ampli­
fier service, GL-829 can be modulated 100 
per cent. The screen voltage should pref­
erably be obtained from a voltage-dropping 
resistor in series with the modulated 
plate supply, although it may also be ob­
tained from a fixed supply, In any case, 
the screen voltage must be modulated 
simultaneously with the plate voltage so 
that the ratio of screen voltage to plate 
voltage remains constant. Modulation of a 
fixed screen-voltage supply can be accom­
plished either by connecting the screen 
lead to a separate winding on the modula­
tion transformer or by connecting it 
through. a blocking condenser to a tap on 
the modulation transformer or choke . With 
the latter method, an a -f choke of suit­
able impedance for low audio frequencies 
should be connected in series with the 
screen-supply lead. Control-grid bias 
should be obtained from a g rid leak or 
from a combination of either grid leak and 
fixed supply, or g rid leak and cathode­
bias resistor. The combination method of 
grid leak and fixed supply has the advan­
tage of not only protecting the tube from 
damage through loss of excitation but also 
of minimizing distorti on effects by bias­
supply compensation. Grid-bias voltage for 
Class C service is not particularly criti­
cal so that correct adjustment may be ob­
tained with values differing widely from 
those indicated for this service. 
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In Class C r-f telegraph service, the 
829 may be supplied with screen voltage by 
any of the methods shown under INSTALLA­
TION. When a series screen resistor is 
used, the regulation of the plate supply 

should be good enough so that the 
voltage will not exceed 600 volts 
key-up conditions. Grid bias may 
tained by any convenient method. 

4 

plate 
under 

be ob-
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GEH-1190A 

GENERAL. ELECTRIC 
Transmitting Tube GL-833-A • • lnstallatlon and Operation 

Installation 

Terminal connections for the 833-A 
can be conveniently made with the special 
connectors, collectively identified as 
Type UT-103. The UT-103 consists of one 
polarized mounting, Type MI-7477, for the 
filament, and two connectors, Type MI-7478, 
for the grid and plate. One filament post 
of the 833-A is faced and permits only 
one-way insertion of the tube in the po­
larized mounting. This prevents accidental 
reversal of the grid and plate terminals. 
The 833-A may be operated in either aver­
tical or a horizontal position. When the 
tube is operated in a horizontal position, 
it should be mounted with the plate in a 
vertical plane (on edge). When the tube 
is subjected to vibration or shock, a 
shock-absorbing suspension must be used. 
The filament posts should make firm large­
surface contact with their terminals to 
prevent heating by the filament current. 
Heavy, well-soldered leads should be used 
for the filament-circuit wiring. 

Connections to the grid and plate 
terminals must be flexible enough so that 
they will not place a strain on the glass 
at the seals, yet heavy enough to carry 
the high circulating r-f current which 
flows at the very high frequencies. The 
connections should be fastened to the 
nickeled section of the terminal posts and 
not to the post shoulders. Special grid­
and plate-post connectors, such as the 
Type MI-7478, should be used when the tube 
ls operated at frequencies above 15 mega­
cycles. The connectors aid in cooling the 
terminal posts and their seals. The leads 
should be fastened to the connectors be­
fore they are placed on the terminal posts. 
If the leads are soldered to the connec­
tors, a hard type of solder should be used. 
This solder should remain firm at tempera­
tures of 250 C or more. Never solder di­
rectly to the terminal posts as the heat 
of soldering may result in cracking of the 
seals. The grid- and plate-terminal posts 
should not be used to support coils, con­
densers, or other circuit parts. 

Cooling requirements for the 833-A 
depend on the plate voltage and plate in­
put for each class o~ service as indicated 
under MAXIMUM RATINGS. When the operating 

conditions do not require forced-air cool­
ing, provision should be made for adequate 
free circulation of air around the tube. 
When the operating conditions are such as 
to require forced-air cooling {as shown in 
tabulated ratings), an air flow of 40 
cubic feet per minute is required. The 
stream of air should be directed verti­
cally downward on the top of the bulb (be­
tween the grid seal and the plate seal) by 
a nozzle having a diameter of about 2 
inches. With forced-air cooling, the tem­
perature of the bulb surface between the 
grid seal and the plate seal must· not ex­
ceed 145 C. Care should be taken that the 
bulb does not come in contact with any 
metallic object. The installation of all 
wires and connections should be made so 
that they will not be close to or touch 
the bulb. This precaution is necessary to 
avoid puncture of the bulb due to peak 
voltage effects. 

The filament of the 833-A is of the 
thoriated-tungsten type. It may be oper­
ated either from an a-c or a d-c supply. 
A voltmeter should be permanently con­
nected across the filament terminals to 
orovide a ready check of the filament 
;oltage. This voltage should not vary 
more than ±5 per cent from the rated 
value; otherwise, a loss of emission may 
result. The filament should be operated 
at eighty per cent of normal filament 
voltage during stand-by periods of less 
than two hours and shut down entirely for 
longer periods. The circuit returns should 
be made to the negative filament terminal 
when a d-c supply is used, and to the cen­
ter tap of the filament-transformer sec­
ondary when an a-c supply is used. The 
833-A filament should be operated at con­
stant voltage rather than constant current 
and must be allowed to reach normal oper­
ating temperature before other voltages 
are applied. Since the filament current 
of the tube is very high, the filament 
connectors should be large and make good 
contact. 

The plate of the 833 -A shows an 
orange-red color at the maximum plate­
dissipation rating for each class of serv­
ice. 
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Overheating of the 833-A by severe 
overload may decrease the filament emis­
sion. Filament activity can sometimes be 
restored by operating the filament at 
rated voltage for ten minutes or more with 
no voltage on the grid or plate. This 
process may be accelerated by raising the 
filament voltage to 12 volts {not higher) 
for a few minutes. In order to prevent 
overheating due to improper circuit ad­
justment, to overload~ng, or to loss of 
grid bias, the positive plate-supply lead 
shoula be provided with a protective de­
vice, such as a high-voltage fuse or an 
overload relay. This device should in­
stantly remove the plate voltage when the 
d-c plate current reaches a value 50 per 
cent greater than normal. In audio-fre­
quency service, a spark gap with 3/32 inch 
spacing may be connected between the grid 
and one side of the filament to protect 
the tube against damage caused by exces­
sive peak voltage. 

In order that the maximum ratings 
given under CHARACTERISTICS will not be 
exceeded, changes in plate and filament 
voltages due to line-voltage fluctuation, 
load variation, and manufacturing varia­
tion of the associated equipment must be 
determined. An average value of plate and 
filament voltage should then be chosen so 
that under the usual line-vultage varia­
tions the maximum rated voltage will not 
be exceeded. 

WHEN A NEW CIRCUIT IS TRIED OR WHEN 
ADJUSTMENTS ARE MADE, THE PIATE VOLTAGE 
SHOULD BE REDUCED IN ORDER TO PREVENT 
DAMAGE TO THE TUBE OR ASSOCIATED APPARATUS 
IN CASE THE CIRCUIT ADJUSTMENTS ARE IN­
CORRECT. IT IS ADVISABLE TO USE A PROTEC­
TIVE RESISTANCE OF ABOUT 6500 OHMS IN 
SERIES WITH THE HIGH VOLTAGE LEAD DURING 
SUCH ADJUSTMENTS. 

THE RATED PIATE VOLTAGE OF THIS TUBE 
IS HIGH ENOUGH TO BE DANGEROUS TO THE USER 
CARE SHOULD BE TAKEN DURI~G THE ADJUSTMENT 
OF CIRCUITS, ESPECIALLY WHEN THE EXPOSED 
CIRCUIT PARTS ARE AT HIGH D-C POTENTIAL. 

Operation 

The maximum plate-voltage values 
shown under CHARACTERISTICS may be used 
provided the plate current for each serv­
ice is limited so that the respective max­
imum plate-input rating is not exceeded. 
Likewise, the maximum plate-current values 
may be used provided the plate voltage for 

each service is limited so that the re­
spective maximum plate-input rating is not 
exceeded. 

In Class B modulator or a-f service, 
two 833-A's are used in a balanced circuit, 
each tube amplifying half the time. The 
input transformer should be designed to 
give good frequency response when operated 
into an open circuit, such as that repre­
sented by the grid circuit of the Class B 
stage when the signal amplitude is small. 
It should also be designed to handle the 
required input power for a strong signal. 
The output transformer should be designed 
so that the resistance load presented by 
the modulated Class C amplifier is re­
flected as the correct plate-to-plate load 
in the Class B a-f stage. For example, 
for the 3000-volt condition, a plate-to­
plate load of 9500 ohms is required. If 
an output transformer efficiency of 90 per 
cent is assumed, two 833-A's operated un­
der conditions shown for a 3000-volt plate 
supply are capable of modulating 100 per 
cent an input of approximately 2970 watts 
to a Class C r-f power emplifier. Since 
two 833-A's will modulate 2970 watts, a 
convenient Class C amplifier would be one 
operating at 6000 volts and 495 milliam­
peres. These conditions represent a re­
sistance of approximately 12120 ohms. The 
ratio of the output transformer is then 
12120 ~ 9500, or 1 to 1.13, step-up. The 
transformer should be designed with a core 
sufficiently large to avoid saturation ef­
fects which would impair the quality of 
the output. Grid bias should be obtained 
from a battery or other source of good 
regulation. It should not be obtained 
from a high-resistance supply such as a 
grid resistor, nor from a rectifier, un­
less the latter has exceptionally good 
voltage regulation. 

In Class B r-f service, the 833-A is 
supplied with unmodulated d-c plate volt­
age. The grid is excited by r-f voltage 
modulated at audio frequency in one of the 
preceding stages. Under these conditions, 
the plate dissipation is greatest when the 
carrier is unmodulated. Grid bias may be 
obtained from a battery, from a rectifier 
of good regulation, or from a cathode re­
sistor, suitably by-passed for both audio 
and radio frequencies. 

In plate-modulated Class C r-f serv­
ice, the 633-A may be supplied with grid 
bias from a grid resistor, or from a suit-

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

able combination of grid resistor and 
fixed su~ply or grid resistor and cathode 
r·esistor. The cathode resistor should be 
by-passed for both audio and radio fre­
quencies. The combination method of grid 
resistor and fixed supply has the advan­
tage of not only protecting the tube from 
damage through loss of excitation but also 
minimizes distortion effects by bias-sup­
ply compensation. Grid bias is not par­
ticularly critical so that correct adjust­
ment may be obtained with values differing 
widely from those indicated for this serv­
ice. 

In Class C r-f telegreph service, 
GL-833-A may be supplied with bias by any 
convenient method. When the 833-A is used 
in the final amplifier or a preceding 
stage of a transmitter designed for break­
in operation and oscillator keying, a 
small amount of fixed bias must be used to 
maintain the plate current at a safe value. 
~1th plate voltage of 400 J volts, a fixed 

bias of at least -90 volts should be used. 

If more r-f power output is required 
than can be obtained from a single 833-A, 
the push-pull or the parallel connection 
may be used. For example, two tubes con­
nected in push-pull or parallel will give 
twice the power output of one tube. The 
parallel connection requires no increase 
in exciting voltage; the push-pull connec­
tion r~quires twice the r-f excitation 
necessary to drive a single tube. With 
either connection the driving power re­
quired is approximately twice that for 
single-tube operation while the grid bias 
is the same as that for a single tube. The 
push-pull arrangement .has the advantage of 
cancelling the even-order harmonics from 
the output and of simplifying the bal­
ancing of high-frequency circuits. The 
circuits should be arranged to prevent 
parasitic oscillations so that the tube 
will not be subjected to excessive volt­
ages and currents. 
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GEH-1196 

GENERAL. ELECTRIC 
Transmitting Tube GL-866-A/866 - - Installation and Operation 

The BASE pins of the 866-A/866 fit a 
standard 4-contact socket. The socket 
should be installed to hold the tube in a 
vertical position with the base down. The 
plate lead is brought out through a sepa­
rate seal at the top of the bulb. 

The CONDENSED-MERCURY TEMPERATURE of 
the 866-A/866 should be kept within the 
ranges shown under TECHNICAL INFORMATION. 
It is recommended that .for the most satis­
ractory op e ration the condensed-mercury 
temperature be maintained at 40 ± 5 c. 
This temperature can be measured with a 
thermocouple or a small thermometer at­
tached with a minimum amount of putty at a 
point near the base end of the bulb. Lower 
than recommended condensed-mercury temper­
ature raises the potential at which the 
tube ·starts to conduct and is unfavorable 
for long filament life. Higher than recom­
mended condensed-mercury temperature de­
creases the potential at which the tube 
starts and is favorable for long filament 
life but reduces the peak inverse voltage 
which the tube can stand. 

The COATED FILAMENT should be oper­
ated at the rated value of 2.5 volts under 
average operating conditions. The fila­
ment voltage, measured at the tube termi­
nals, should not vary more than plus or 
minus 5 per cent from the rated value. 
This tolerance should include the effects 
of regulation caused by transmitter~modu­
lation load as well as the normal power­
supply regulation. Less than the recom­
mended filament voltage may cause a high 
voltage drop with consequent bombardment 
of the filament and eventual loss of emis­
sion. Greater than the rated voltage will 
also shorten the life of the filament. 

CAUTION SHOULD BE OBSERVED WHEN THE 
FILAMENT VOLTAGE IS MEASURED BECAUSE THE 
FILAMENT CIRCUIT IS AT HIGH D-C POTENTIAL. 

The filament of the 866 -A/866 should 
be allowed to come up to operating tem­
perature before the plate voltage is ap­
plied. For average conditions, the delay 
should be approximately 30 seconds. If 
there is evidence of arcback in the tube, 
the time delay should be increased. In 
radio transmitters during "stand-by" peri­
ods, the filament should be kept at its 
rated voltage to avoid delay in "coming 
back." A protective relay having an ob-

tainable delay period of one minute is 
desirable in the plate circuit to prevent 
automatically the application of plate 
voltage until the filament has reached op­
erating temperature. 

When an 866-A/866 is first placed in 
service, the filament should be operated 
at normal voltage for approximately 10 
minutes without plate voltage in order to 
distribute the mercury properly. This 
procedure need not be repeated unless, 
during subsequent handling, the mercury is 
spattered on the filament and plate. 

The 866-A/866 should be isolated from 
the transmitter as much as possible in 
order to avoid the detrimental effects of 
electromagnetic and electrostatic fields. 
These fields tend to produce breakdown in 
mercury vapor, are detrimental to tube 
life, and make filtering difficult. Ex­
ternal shielding should be used when the 
tubes are in proximity to these fields. 
R-f filtering should be used when the 
tubes are affected by r-f voltages. When 
shields are used, special attention must 
be given to adequate ventilation and to 
the maintenance of normal condensed-mer­
cury temperature. 

OPERATION 

FILTER CIRCUITS of either the con­
denser-input or the choke-input type may 
be used. If the condenser-input type of 
filter is used, special attention must be 
given to the instantaneous peak value of 
th·e a-c input voltage which is about 1.4 
times the rms value as measured with an 
a-c voltmeter. It is important, therefore, 
that the filter condensers (especially the 
input condenser) have a sufficiently high 
breakdown rating to withstand the instan­
taneous peak value. With the condenser­
input type of filter, the peak plate cur­
rent of the tube is considerably higher 
than the load current. When choke-input 
to the filter is used, the peak current is 
substantially reduced. This type of filter 
is preferable from the standpoint of ob­
taining the maximum continuous d-c output 
current from the 866 -A/866 under the most 
favorable conditions. 

Two or more 866-A/ 866 1 s may be con­
nected in parallel to give a corresponding 
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increase in output current over a single 
tube. In this service, a stabilizing re­
sistor of approximately 50 ohms should be 
connected in series with each plate in 
order that a proportionat e share of the 
total load current will be carried by each 
tube. In special cases where it is desir­
able to minimize the small power loss 
caused by the voltage drop through the 

stabiliz ing resistor, an inductance of ap­
proximately one-third henry may be con­
nected in series with the plate lead of 
each tube in place of the stabilizing re­
sistor. The inductance has the added ad­
vantage of limiting the peak current to 
each tube, which is especially desirable 
when a condenser-input type of filter is 
used. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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ET-H 13 

ELECTRONICS DEPARTMENT 

GENERAL. ELECTRIC 
Forced-air-cooled Transmlttlns Tubes - - Installation and Operation 

INSTALLATION 

MECHANICAL 

The handltng of a transmltttng tube 
requlres care slnce a tube may be dam­
aged lf subjected to shock or vlbratlon, 

The tube should be tested upon re­
celpt tn the equlpment tn whlch lt ls to 
be used, The glass bulb, and partlcu­
larly the glass area around the terml­
nals, should be free from forelgn matter 
The leads become hot durtng operatlon so 
that any forelgn materlal may become 
charred and eause puncture of the bulb, 

The standard mountlng supports the 
tube ln the correct vertlcal posltlon 
wlth the glass end up. The tube must 
not be subjected to vlbratlon or shock, 
It ls advlsable to secure the tube tn 
lts mounttng jacket tn the deslred loca­
tlon before maklng the electrlcal con­
nectlons, The grld and fllament leads 
should not be taut, but should allow for 
some movement wlthout plactng a stratn 
on the glass bulb. Before readjustment 

of the tube ls made, the leads should be 
dlsconnected, 

Coollng 

The alr-coollng system for the 
anode conslsts of a blower wlth a sult­
able alr duct leadtng to the fln cooler 
of the tube, The alr flow requlred ls 
speclfled on the Descrlptlon and Ratlng 
Sheet for each type, The temperature 
of the lncomlng alr should not exceed 
45 c. 

Proper coollng must be provlded to 
llmlt the glass temperature to not more 
than 150 C_ at the hottest polnt. Usually 
deflectlng vanes dlvertlng the outgotng 
alr toward the termtnal seals provlde 
sufflclent coollng. In some cases lt 
may be necessary to provlde a separate 
coollng system. Thls system may conslst 
of a blower and an alr duct of sultable 
cross-sectlonal area leadlng to a nozzle 
dlrectlng the alr flow, For the 893-R a 
nozzle ls lncorporated tn the cathode 
base. The alr flow requlred ls specl­
fled on the Descrlptlon and Ratlng Sheet 
for each type. 

The cooltng alr must not contaln 
any forelgn matter. The alr-cooltng sys­
tems should be properly lnstalled to ln­
sure safe operatlon of the tube under 
all condltlons and for thla reason 
should be electrlcally lnterconnected 
wlth the fllament and plate supplies to 
prevent the ·appltcatton of voltages to 
the tube wtthout suitable cooltng. An 

atr-flow interlock whlch removes the 
filament and plate power ts necessary to 
protect the tube when the atr flow ts 
tnsufftctent or ceases. Precautions 
should be taken to tnsulate the atr­
cooltng system from the anode and grtd, 

ELECTRICAL 

Sultable meters should be . provided 
for reading fllament voltage, plate 
voltage and current, and d-c grtd cur­
rent, A tube ltfe recording meter (to 
read hours of operation) should also be 
provided, 

The tnstallatton of all wtres and 
connections must be made so that they do 
not lte on or close to the glass of the 
tube. Otherwise, severe trouble may 
arlse from corona discharge or lncreased 
dtelectrtc loss whlch wtll result tn al­
most certatn puncture, 

The filament ctrcult carrtes a high 
current at low voltage, Therefore, pre­
cautlons should be taken agalnat loss of 
voltage and heating due to poor connec­
·ttons. The fllament connectors particu­
larly should be large and make good con­
tact, 

In the case of the 8002-R tube, 
three filament leads are brought out to 
term~nals, These may be paralleled by 
capacitors to reduce the inductance of 
the fllament clrcutt for the r-f returns, 
The fllament sectlons must be operated 
Ln serles from the filament supply. The 
center tap la to be used only for r-f or 
power supply returns. 

The hlgh tnltlal rush of current 
through the fllament when the swltch la 
flrst closed should be ltmlted by the 
use of some form of fllament starter. 
Thts may be a system of tlme-delay re-
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lays cuttlng reslstance out of the clr­
cult, a hlgh-reactance fllament trans­
former, or a manual control. In any 
case, the startlng current must never, 
even momentarlly, exceed l 1/2 tlmes the 
normal value. Provtslon must be made 
also for accurate adjustment and maln-

. tenance of the fllament voltage. The 
ftlament voltmeter should be connected 
to lndtcate the voltage at the ftlament 
termlnals, The ftlament base should not 
be connected to ground or to any part of 
the clrcutt, Ftlament power may be 
alternatlng current or dtrect current. 
When alternatlng current l .lil used, the 
plate and grld clrcult returns should be 
made to the center polnt of the fllament 
supply. When dlrect current ts used, 
these returns should be made to the neg­
atlve termlnal. 

For multlphase fllament tubes lt ts 
essentlal that the connectlons for each 
type of fllament voltage supply be made 
accordlng to the clrcutt dlagramt to 
prevent dlstortlon and posslble fatlure 
of the fllament. 

The plate clrcutt should be pro­
vlded wlth a ttme-delay relay to delay 
the appllcatton of plate voltage unttl 
the ftlament has reached at least elghty 
per cent of the normal voltage. It must 
be provlded also wtth protectlve devlces 
to prev~nt the tube from drawtng a heavy 
overload. The coll of an tns~antaneous 
overload relay (set for sllghtly hlgher 
than normal plate current) placed ln the 
ground lead of the plate return and op­
e.ratlng to remove the plate voltage, may 
be used for thls purpose. The total. 
tlme requlred for the operatlon of the 
relay and breaker should be ln the order 
of one-tenth second and not more than 
one-stxth second, Plate sertes protec­
tlve reststors should also be provlded 
to protect the tube from excesstve 
energy dlsslpatlon durtng lnstantaneous 
fallure of lnsulatlon, wlthln the tube 
or wlthln the transmltter. The mlntmum 
value of thls reststor whlch wlll glve 
adequate protectlon wlth mtntmum power 
loss ts gtven on the Descrlptlon and 
Ratlng Sheet. Precautlons must be taken 
so that no hlgh capacttance ts connected 
dlrect~y across the tube ln such a man­
ner that a dtsturbance wlthln the tube 
wlll dlscharge appreclable energy from 
the capacl.tor. 

t See Descrlptlon and Ratlng Sheet. 

The grld clrcult should be provtded 
wlth heavy conductors, carefully con­
nected, ln order to prevent overheattng 
of the grld termlnal due to r-f currents. 

In the 8002-R tube three grld leads 
are brought out to termlnals. These may 
be used ln parallel to reduce the lnduc­
tance of the grld clrcult. If deslred, 
to reduce coupltng, one lead may be used 
for the neutraltztng clrcult and the 
other two for the grld-excttatton ctr­
cutt. When the tube ts used ln an osctl­
lator clrcult at the hlgher frequencles, 
lt may be necessary to neutraltze the 
feedback partlally tn order to prevent 
excess grld excltatlon causea by the 
normal grld-plate capacltance. 

If two or more tubes are used ln 
the clrcutt, controls should be provlded 
so that adjustment may be made to bal­
ance properly the plate curr.ent taken by 
each tube, 

In ~lass B servlce, grld btas of 
excellent regulatton ts usually requlred. 

In Class C servtce, the blas volt­
age may be supplled by a grld leak, or 
by a comblnatton of grld leak and gener­
ator, grld leak and rectlfler, or grld 
leak and cathode-blas reststor suttably 
by-passed. The comblnatlon method ts 
parttcularly suttable to reduce dlstor­
tton, especlally ln plate-modulated op­
eratlon. Stnce the grld-blas voltage 
for Class C servlce ts not parttcularly 
crltlcal, correct clrcutt adjustment may 
be obtalned wlth values dlfferlng wldely 
from those lndlcated for thls servtce. 

The clrcults should be arranged to 
prevent parasitlc osctllatlons so that 
the tube wtll not be subjected to exces­
stve voltages and currents : 

OPERATION 

When a new tube ts flrst placed tn 
operatlon, lt should be operated wlthout 
plate voltage for flfteen mlnutes at 
rated ftlament voltage. After thts lnl­
ttal preheating schedule, plate voltage 
can be applted. Operate for flfteen 
mlnutes at approxtmately one- half the 
usual plate voltage. Full voltage may 
then be applted and the tube operated 
under the normal load condltlons for a 
perlod of one hour or more, Every three 
months spare tubes should be glven thls 

wigfi
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preheattng and Lnltlal operatlon sche­
dule. 

The fllament should be operated at 
constant voltage rather than constant 
current and must be allowed to reach at 
least elghty per cent normal voltage be­
fore plate voltage ls applled. Inter­
mlttent power supply lnterruptlons may 
be allowed provlded the tlme off does 
not exceed one second. If the tube Ls to 
be used at relatLvely low output, the 
plate current wLll be less than normal, 
requlrlng less than normal emLssLon of 
the fLlament. The fllament, therefore, 
may be operated at a voltage slLghtly 
lower than rated voltage, glvlng longer 
lLfe. The permlssLble reductLon Ln fLla­
ment voltage may be checked by reducLng 
the fLlament voltage wLth the trans­
mLtter under normal operatlon to a value 
where reductLon Ln output or lncrease Ln 
dlstortLon can just be detected. The 
fllament voltage must then be lncreased 
by an amount equlvalent to the maxLmum 
percentage regulatLon of the fLlament 
supply voltage. Care must be taken that 
sufflclent em1ss1on ls provLded. Other­
vlse, lnstabLlLty of operatLon or exces~ 
slve dLstort1on may be experlenced, or 
the rated plate dLsslpatLon of the tube 
may be exceeded. From the vlewpoLnt of 
tube llfe, lt ls usually economlcally 
advantageous to provLde good regulatlon 
of the filament voltage. For example, 
if the fllament ls operated contLnuously 
at slx per cent above normal voltage, 
the evaporatlon lLfe wlll be reduced to 
approximately one half. 

When a multlphase fllament-supply 
voltage Ls used, th~ phase voltages must 
all balance wlthln flfteen per cent dur­
Lng the filament startLng period. During 
normal operatlon the phase voltages must 
never, even momentarLly, exceed ten per 
cent unbalance. 

If the apparatus Ln whLch the tube 
ls used Ls to be idle for perLods not 
exceedLng two hours, voltage should be 
malntaLned on the filament. However, Lf 
desLred, provLsLon may be made to reduce 
the filament voltage to approximately 
eLghty per cent of the rated value dur­
ing the stand-by. Where stand-by periods 
exceed two hours the filament voltage 
may be removed. 

When direct-current filament excL-

3 

tation is used, the filament­
should be reversed eyery five 
hours of operation. 

leads 
hundred 

Maximum ratings and typical operat­
ing conditions for each recommended 
class of service are given on the De­
scription and Rating Sheet. The ampli­
fier classLfLcatLons used are those 
given Ln the Report of the Standards 
Committee of the Institute of RadLo 
EngLneers. 

The output values gLven Ln the tab­
ulatLon on the DescrtptLon and Rattng 
Sheet are approxLmate tube outputs under 
certaLn typLcal operating condLtLons. 
These must not be used as output rat­
Lngs; cLrcuLt losses must be subtracted 
from the tube output Ln calculating the 
useful output. 

In determLnLng the value of plate 
voltage for normal operation, the line 
voltage fluctuatLon, load varLatLoa, and 
manufacturLng vartattons must be esti­
mated so that the maxLmum rated values 
wLll not be exceeded. 

When a new cLrcutt ts trLed or when 
adjustments are made, the plate voltage 
should be reduced to approxLmately one­
half the rated value to prevent damage 
to the tube or assoclated apparatus. 
After correct adjustment has been made 
wLth the tube operatLng smoothly and 
without excessLve heating of the cooler 
or the glass bulb, the plate voltage may 
be raLsed Ln several steps to the de­
sLred value. Adjustments should be made 
at each step for optimum operatLon. 

In case of overload and resultant 
overheatLng of the tube> the vacuum may 
be lmpaLred. When the quantLty of gas 
ts not too great, the tube may be oper­
ated to brLng about an electrLcal clean­
up of the gas. The first step tn the 
process should be a short period of op­
eratLon at a plate voltage of one-half 
the normal value. The plate voltage 
should then be increased to the normal 
value and the tube allowed to operate 
for a perLod of one hour or more. In 
severe cases Lt may be posslble to age 
the tube by operatLng wlth a serles re­
sistor Ln the plate supply. Short peri­
ods of operation may be conducted at 
each step as the resLstor Ls reduced un­
tLl stable operation at the normal plate 
voltage Ls obtained. 
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GEH-1204A 

GENERAL. ELECTRIC 
Transmitting Tube GL-836- - Installation and Operation 

Installation 

The base of 
standard 4-contact 
Type UR-542A. The 
to hold the tube in 

the GL-836 fits the 
socket such as the 

socket may be mounted 
any position. 

The bulb becomes very hot during con­
tinuous operation. Provision should be 
made for adequate natural ventilation to 
prevent overheating. 

The heater of the 836 is designed for 
a-c operation from a secondary winding of 
a power transformer. The winding should 
supply at the socket terminals the rated 
voltage of 2.5 volts under average operat­
ing conditions. The heater voltage meas­
ured at the tube terminals should not vary 
more than ±5 per cent from the rated value. 
This tolerance should include the effects 
of regulation caused by transmitter-modu­
lation load as well as the normal power­
supply regulation. Voltage should be ap­
plied to the heater for a length of time 
sufficient to permit the cathode to come 
up to operating temperature before plate 
current is drawn from the tube. For aver­
age conditions, the delay should be ap­
proximately 40 seconds. In radio trans­
mitters during stand-by periods, the 
heater should be kept at its rated volt­
age to avoid delay in "coming back." If 
the stand-by periods exceed two hours, the 
filament current may be shut off. A volt­
meter should be connected across the heater 
circuit at the socket terminals to provide 
a ready check of the heater voltage. 
Caution should be observed when the heater 
voltage is measured because the heater cir­
cuit is at high potential. 

The cathode of the 836 is connected 
within the tube to one side of the heater. 
The positive return lead to the filter and 
load circuit should be connected to the 

heater lead (pin 4) to which the cathode 
is connected. When the heaters of two or 
more 836 1 s are operated in parallel, the 
corresponding cathode leads must be con­
nected together; likewise, the correspond­
ing heater leads. 

Operation 

In full-wave single-phase circuits, 
two 836 1 s are required to rectify both 
halves of the a-c voltage. The a-c input 
voltage (rms) for two tubes, plate-to­
plate, must not exceed 3530 volts in order 
to limit the maximum peak inverse voltage 
to the rated value of 5000 volts. With a 
sine-wave input and the use of a suitable 
choke preceding any condenser in the fil­
ter circuit, the no-load d-c output volt­
age from the rectifier is 0.9 of the a-c 
input voltage per tube. On this basis, the 
maximum d-c output voltage is 1590 volts 
when the maximum a-c input voltage of 
1765 Volts is used. Under the above volt­
age and filter conditions, the regulation 
produced by the drop in the tube at full­
load current will not be greater than 
55 volts, approximately. The drop due t o 
the transformer and to the filter can be 
calculated from the d-c resistance of each 
device. 

Filter circuits of the condenser- or 
the choke-input type may be employed. 
Where condenser input is used, the capac­
ity of the input condenser must be low 
enough to limit the peak plate current to 
rating of the tube. When choke input to 
the filter is used, the peak plate current 
is substantially reduced. The choke-input 
type of filter is pref e rable from the 
standpoint of obtaining the maximum con­
tinuous d-c output current from the 836 
under the most favorable conditions. 

GENER AL ELECTRIC COMPANY, SCH ENE CT ADY, N. Y. 
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GEH-1205A 

GENERAL. ELECTRIC 
Transmlttlns Tube GL-815 - - Installation and Operation 

Installation 

The base of the GL- b l5 fits the 
standard octal socket which may be in­
stalled to hold the tube in a vertical 
position with the base either up or down. 
It may also be mounted in a horizontal 
pos ition provided the p lane of ea~h plate 
is vertical (on edge). 

The bulb becomes very hot during con­
tinuous operation of the tube so that free 
circulati on of air around the tube should 
be provided. 

The heaters of the 815 are connected 
in series within the tube with a center 
tap brought out to a separate base pin. 
This arrangement permits either series op­
eration from a 12.6-volt supply or paral­
lel operation from a 6.3-volt supply. 
Either an a-c or d-c supply may be used. 
Under any condition of operation, the 
heater voltage should not vary more than 
+10 per cent from the rated value. The 
heaters should be operated at normal volt­
age during stand-by periods. If the 
stand-by periods exceed two hours, the 
filament current may be shut off. 

The cathodes of the 8 15 are connected 
together within the tube. The cathode cir­
cuit should be connected to the electrical 
midpoint of the heater circuit when the 
heaters are operated from an a-c supply, 
or to the negative heater-supply lead when 
the heaters are operated from a d-c source. 
In circuits where the cathode is not di­
rectly connected to the heater, the poten­
tial difference between the heater and 
cathode should not exceed 100 volts. If 
the use of a large resistor is necessary 
between heater and cathode in some cir­
cuits, it should be by-passed to avoid the 
possibility of hum. 

The ulates of the 8 15 show no color 
when the tube is operated at its maximum 
plate-dissipation rating. 

The screens of the 815 are connected 
together within the tube. Screen voltage 
may be obtained from a separate source, 
from a voltage divider, or from the plate 
supply through a series resistor. The 
choice of method depends on the service in 
which the tube is used (see OPERATION). 
When the screen voltage is obtained from a 
separate source or from a voltage divider, 

plate voltage should be ' applied before or 
with the screen voltage. Otherwise, with 
voltage on the screens only, the screen 
current may rise high enough to cause ex­
cessive screen dissipation. When screen­
voltage regulation is not an important 
factor, the series resistance method for 
obtaining the screen voltage is desirable 
because of its simplicity and because it 
limits the d-c power input to the screen. 
A d-c milliammeter should be used in the 
screen circuit so that the screen current 
ean be measured and the d-c power input to 
the screen determined. The screens should 
not be allowed to attain a temperature at 
which they will show color. 

The screen curr.ent is a very sensi­
tive indication of the plate-circuit load­
ing and rises excessively (often to the 
point of damaging the tube) when the am­
plifier is operated without load. There­
fore, care should be taken when tuning an 
8 15 under no-load conditions in order to 
prevent exceeding the screen-input rating 
of the tube. 

A protective device, such· ~s a high­
voltage fuse, should be used to protect 
both the screens and the plates against 
overloads. When a bleeder resistor of poor 
regulation or a series resistor is used 
for obtaining the screen voltage, this de­
vice should be placed in the common posi­
tive high-voltage supply lead. It should 
remove the screen voltage when the d-c 
screen current reaches a value 50 per cent 
greater than normal. 

Shielding of the r-f amplifier stages 
employing the 815 is required for stable 
operation. A convenient method of shield­
ing is to insert the plate end of the tube 
through a hole in a metal plate so that 
the edge of the opening is in close prox­
imity to the internal shield of the tube. 

R-f by-passing of the 815 at its 
socket is necessary in order to realize 
the full capabilities of the tube at the 
ultrahigh frequencies. The impedance be­
tween the screen and the cathode must be 
kept low, usually by means of a suitable 
by-pass condenser. It may also be advisa­
ble in some applications to supplement the 
action of the by-pass condensers by r-f 
chokes placed close to the condensers in 
the voltage supply leads. It is important 
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that the grid-, plate-, and screen-circuit 
returns are made to the common cathode 
connection in order to avoid r-f interac­
tion through common circuit returns. 

In order that the maximum ratings 
given under CHARACTERISTICS are not ex­
ceeded, changes in electrode voltages due 
to battery- or line-voltage fluctuations, 
load variation, and manufacturing varia­
tion of the associated apparatus must be 
determined. An average value of voltage 
for each electrode should then be chosen 
so that under the usual voltage variations 
the maximum rated voltages will not be ex­
ceeded. 

When a new circuit is tried or when 
adjustments are made, it is advisable to 
reduce the plate and screen voltages. This 
may be done conveniently by means of a 
protective resistance of about 4000 ohms 
(total) in series with the screen lead and 
a protective resistance of about 2000 ohms 
in series with the high-voltage supply 
lead. 

The rated plate voltage of this tube 
is high enough to be dangerous to the user. 
Care should be taken during the adjustment 
of circuits, especially when the exposed 
circuit parts are at high d-c potential. 

Operation 

In Class AB2 audio service, the 815 
may be operated as shown under CHARACTER­
ISTICS. The values cover operation with 
fixed bias and have been determined on the 
basis of some grid-current flow during the 
most positive swing of the input signal. 

In Class B r-f service, the 815 is 
supplied with unmodulated d-c plate volt­
age and the grid is excited with r-f volt­
age modulated at audio frequency in one of 
the preceding stages. Under these condi­
tions, the plate dissipation is greatest 
when the carrier is unmodulated. The 
screen voltage should be obtained from a 
separate source or from a voltage divider 
connected across the plate-voltage supply. 
Grid bias may be obtained from a rectifier 
of good regulation, or from a cathode re­
sistor suitably by-passed for both audio 
and radio frequencies. 

In grid-modulated Class C r-f service, 
the 815 is supplied with unmodulated r-f 
excitation voltage and a d-c grid bias 

which is modulated at audio freauencies. 
Grid bias should preferably be obtained 
from a fixed supoly. The plates are sup­
plied with unmodulated d-c voltage. The 
audio power required in this service is 
very small and need be sufficient only to 
meet the peak power requirement of the 
grids of the Class C amplifier on the pos­
itive crest of the input signal. The ac­
tual peak value is generally never more 
than 0.5 watt. The screen voltage should 
be obtained from a separate source or from 
a voltage divider connected across the 
plate supply. 

In plate-modulated Class C r-f ampli­
fier service, the GL-615 can be modulated 
lOO _per cent. The screen voltage should 
preferably be obtained from a voltage­
dropping resistor in series with the modu­
lated plate supply, although it may also 
be obtained from a fixed supply. In any 
case, the screen voltage must be modulated 
simultaneously with the plate voltage so 
that the ratio of screen voltage to plate 
voltage remains constant. Modulation of a 
fixed supply can be accomplished either by 
connecting the screen lead to a separate 
winding on the modulation transformer or 
by connecting it through a blocking con­
denser to a tap on the modulation trans­
former or choke. With the latter method, 
an a-f choke of suitable impedance for low 
audio frequencies should be connected in 
series with the screen-supply lead. Con­
trol-grid bias should be obtained from a 
gr1d resistor or from a combination of 
grid resistor and fixed supply, or grid 
resistor and cathode resistor. The com­
bination method of grid resistor and fixed 
supply has the advantage of not only pro­
tecting the tube from damage through loss 
of excitation but also of minimizing 
distortion by bias-supply compensation. 
Grid-bias voltage for Class C service is 
not particularly critical so that correct 
adjustment may be obtained with values 
differing widely from those indicated for 
this service. 

In Class C r-f telegraph service, the 
815 may be supplied with screen voltage by 
any of the methods shown under INSTALIA­
TION. When a series screen resistor is 
used, the regulation of the plate supply 
should be good enough so that the plate 
voltage will not exceed 600 volts under 
key-up conditions. Grid bias may be ob­
tained by any convenient method. 

• 
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C = See L1 
C1 C3 C4 = 1 in. x 1 1/2 in. copper sheet 

insulated from chassis by mica 
sheet 0 .002 in. thick, or 
0.0005-µf "postage stamp" mica 
condensers soldered to chassis 
with shortest practicable leads. 

C2 c5 Copper disks, 1/16 in. x 1 1/2 in. 
Solder disks to 10-32 brass screws 
1 in. long. Drill and tap grid and 
plate lines for 10-32 screws. 

o T ~ 
8.3V. ♦ 
I.SA. 

TO 
ANTENNA 
FEEDERS 

~ TO 
e_:OOULATOR 

+400V. 
150MA. 

15,000 ohms, 0.5 watt 

GL-815 

15,000 ohms, 25 watts, adjustable 
1/2 in. diameter copper tubing. 
Length of tubing and capacitance of 
C depend upon driver tubes em?loyed. 
1/2 in. diameter co pper tubing, 
12 1/2 in. long and spaced approxi­
mately 7/6 in. between centers. 
1/2 in. diameter copper tubing, 
13 in. long and spaced a pproximately 
7/8 in. between centers. 

NOTES 

(1) The r-f driver stage should be able to deliver about one watt of useful r-f power, in 
order to insure ample grid excitation for the 8 15. 

(2) Adjust coupling between L1 and½ and tuning of C and C2 for recommended d-c grid 
current of the 8 15. 

(3) L1 and½ should be effectively shiel~ed from L3 by a metal chassis, or by a vertical 
metal baffle plate used to mount the 8 15. 

( 4) Adjust coupling of "hairp in" antenna coil to L_, so that the amplifier 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. 
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GEH- 1213 

GENERAL. ELECTRIC 
Transmitting Tube GL-1616 

Installation 

The base of the 1616 fits the 
standard 4-contact socket such as the 
Type UR-542A . The plate connec tion is 
made to the cap at the top of the bulb. 

The coated filament should be oper­
ated at the rated voltage of 2.5 volts 
under average operating conditions. The 
filament voltage, measured at the tube 
terminals, should not vary more than 
plus or minus 5 per cent from the rated 
value. This should include the effects 
of regulation caused by the varying load 
as well as the normal power-supply regu­
lation. Less than the recommended volt­
age will increase the voltage drop and 
the plate dissipation. Greater than the 
rated voltage will shorten the life of 
the filament . 

The filament and plate voltage of 
the 1616 may be applied simultaneously 
under full load conditions. However, in 
appl ications where rapid off-on oper­
ation is necessary, the filament should 
be kept at it s rated voltage . 

Caution should be observed when the 
filament voltage is measured because th~ 
filament circuit is a high d-c potential. 

Operation 

The maximum surge-current rating is 
a measure of the ability of a tube to 
withstand extremely high transient cur­
rents of short duration . This rating is 
intended for use only in the design of 
equipment as an allowable limit for ab­
normal currents during switching oper-

lnstallatlon and Operation 

ations which occur, for example, when 
the tube works into a low-impedance fil- · 
ter such as an uncharged filter con­
denser. 

In full-wave, single-phase recti­
fier circuits, the a - c input voltage 
(rms) for two 1616 1 s, plate-to~plate, 
must not exceed 3900 volts in · order to 
limit the maximum peak inverse plate 
voltage to the rated value of 5500 volts. 
With a sine - wave input and the use of a 
su1tao~e choK~ preceding any condens er 
in the filter circuit, the no-load d-c 
output voltage is 0 . 9 Jf the a-c input 
voltage per tube. On this basis the 
maximum d-c output is 1750 volts when 
the maximum a-c input voltage per tube 
is 1950 volts. Under the above voltage 
and filter conditions the regulation pro­
duced by the drop in the tube at full­
load current· will not be greater than 
90 volts approximately. The drop due to 
the transformer ano to the filter can be 
calculated from the d-c resistance of 
each device. 

Filter circuits of either the con­
denser-input or the choke-input type may 
be employed. Where condenser input is 
used the capacity of the input condenser 
must be low enough to limit the peak and 
surge currents to the rating of the tube . 
When choke input to the filter is used 
the peak and surge currents are substan­
tially reduced . The choke-input type of 
filter circuit is preferable from the 
standpoint of obtaining the maximum con­
ti.nuous d - c output current from the 1616 
under the most favorable conditions . 

GENE R AL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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GENERAL fl ELECTRIC 
Transmitting Tube GL-8010A-R - - Installation and Operation 

MECHANICAL 

GEH-1239B 

Mountings must be of good quality and should be so installed as to 

minimize danger from impact. If the set is subject to vibration, a shock 

absorbing suspension must be employed. A rigid mounting may be used for 

one of the three disks; connections ~o the other two disks must have suf­

ficient flexibility to permit expansion of the glass. All connections 

- should be silver-plated and should be kept clean. 

COOLING 

The bulb becomes very hot during operation and, therefore, should 

neither come in contact with any metallic object nor be subjected to drops 

or spray of liquid. 

A small blower is required for cooling the anode end which is fitted 

with a disk type cooler. Suitable ducts or deflecting vanes should bear­

ranged to direct air across the coolers. Air flow must be sufficient to 

limit the glass temperature to 100 C at the hottest point. Ordinarily a 

single blower, giving a static pressure of 1/2 inch of water and the free 

air delivery of 60 cfm, will suffice for a pair of tubes operating at maxi­

mum rating. 

ELECTRICAL 

The heater supply voltage variation should be less than plus or minus 

5 per cent. A voltmeter should be connected to indicate filament voltage 

at the heater terminals. 

The heater connectors should be so designed as to provide positive 

contact with the heater terminals without placing any strain on the glass 

bead. 

The grid-circuit and plate-circuit return leads should be connected to 

the cathode. 

An ammeter should be connected in the plate circuit of each tube, or 

pair of tubes in push-pull, so that the direct plate current may be checked 

regularly. The plate circuit should be provided with a protective device, 

such as a fuse or relay, in order to prevent overheating caused by improper 

circuit adjustments or overloading. This device should remove high voltage 

instantly if the direct current reaches a value 50 per cent above normal. A 

suitable time delay device should be provided to prevent application of 

plate voltage for at least one minute after heater voltage has been applied. 

Plate voltage must be removed immediately whenever heater voltage is re­

moved. 

In rating pliotrons, certain values are given as maximum; that is, the 

values beyond which it is unsafe to go from the viewpoint of life and per­

formance. In order not to exceeci the maximum ratings, cnanges in plate and 
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filament voltage caused by line-voltage fluctuation, load variation, and 
manufacturing variation cf the associated apparatus must be determined. 
Then, an average value of plate voltage · should be chosen so that under the -
usual operating conditions the maximum ratings will not be exceeded. 

IN TRYING OUT A NEW CIRCUIT OR WHEN ADJUSTMENTS ARE MADE, THE PIATE 
VOLTAGE SHOULD BE REDUCED IN ORDER TO PREVENT DAMAGE TO THE PLIOTRON OR 
ASSOCIATED APPARATUS IN CASE THE ADJUSTMENTS ARE INCORRECT, 

Operation 

CI.ASS C R-F AMPLIFIER 

Maximum ratings for this tube are given on the Description and Rating 
Sheet. 

Grid bias for Class C service may be obtained from a gric leak, from a 
battery, from a rectifier of good regulatiou, or from a self-biasing resis­
tor by-passed with a suitable capacitor. With the grid-leak method the grid 
excitation must not be removed without also removing the plate voltage. 
Grid bias values are not particularly critical, and correct circuit adjust­
ment may be obtained with widely different values, 

G. E N E R A L E L E C T R I C C O M P A N Y, S C H E N E C T A D Y, N. Y. 
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GEH-1255 

GENERAL.ELECTRIC 
Transmitting Tube GL-8020 - - Installation and Operation 

Installation 

MECHANICAL 

Mountings must be of good quality 
and should be so installed as to mini­
mize danger from impact. If the set is 
subject to vibration, a shock-absorbing 
suspension must be employed, 

COOLING 

All apparatus must be arranged to 
allow free circulation of air. around the 
tube. The bulb becomes very hot during 
operation and, therefore, should neither 
come in contact with any metallic object 
nor be subjected to drops or spray of 
liquid, 

Sets using more than one tube 
should provide adequate spacing between 
tubes so that adjacent portions of the 
bulbs do not operate appreciably hotter 
than the other sections. 

Any accumulation of dust and metal­
lic particles on the outer surface of 
the glass walls will increase the leak-
age over 
sult in 

this surface. 
tube failure 

periodic cleaning of 
should be maintained, 

ELECTRICAL 

As this may re-
from 
these 

arc-over, 
surfaces 

To avoid danger of corona discharge, 
all •wires and connections should be made 
to allow several inches of free space 
around the tube. 

The filament should be operated 
preferably from an a-c source, although 
a d-c supply may be used. The filament 
voltmeter should be connected to indi­
cate the voltage at the filament termi­
nals. The filament supply should be de­
signed to allow operation at rated fila­
ment voltage. The filament voltage 
should not vary more than ±.5 per cent 
from the rated value. The filament 
transformer shall have good regulation 
and should be designed for at least 
30 per cent above rated filament wattage. 

When the tube is used i n intermit­
tent service the filament voltage may be 
removed for stand-by periods greater 
than 15 minutes. There should be no re­
duction of filament voltage for periods 
of less than five minutes. The filament 
voltage may be reduced to 80 per cent 
during periods greater than five minutes 
if desired, 

Overheating by severe overload may 
decrease filament emission. Unless the 
overload has liberated a large amol!Ilt of 
gas, the activity of the filament usual­
ly can be restored by operating the fil­
ament at rated voltage for ten minutes 
or more with no voltage on the plate or 
grid, This process may be accelerated 
by increasing the filament voltage to 
20 per cent above the normal value (not 
higher) for a few minutes. 

The plate circuit should be pro­
vided with a protective device such as a 
fuse or relay in order to prevent over­
heating. This device should remove the 
plate voltage instantly if the direct­
plate current reaches a value 50 per 
cent above normal. 

In the ratings, certain values are 
given as maximum; that is, the values 
beyond which it is unsafe to go from the 
viewpoint of life and performance. In 
order not to exceed the maximum ra~ings, 
changes in plate and filament voltage 
caused by line-voltage fluctuations, 
load variation, and manufacturing varia­
tion of the associated apparatus must be 
determined. Then, an average value of 
plate voltage should be chosen so that 
under usual operating conditions the 
maximum ratings will not be exceeded, 

Operation 

The GL-451 may be used in any of 
the usual rectifier circuits. Tubes may 
be operated in parallel to develop the 
required output current. The ratings 
given on the Technical Information pre­
scribe two limiting operating conditions, 
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The first is a maximum peak inverse voltr­
age which should not exceed a certain 
safe value determined by the insulation 
between electrodes of the tube. The max­
imum peak inverse voltage is the highest 
voltage that the tube will insulate on 
the half cycle when no current is pass­
ing through the tube. As any and all of 
the following factors - line surges, cir­
cuit capacitance, wave form distortion, 
and the maximum peak voltage of the ap­
plied alternating voltage - may increase 
this inverse voltage to a value higher 
than the rated maximum peak voltage, the 
tube should never be used at the maximum · 
rated voltages unless measurements, 
either by oscillograph or sphere gap, 
have indicated that at no time does the 

F\6.1 

F16.e 

peak voltage across the tube exceed this 
value. 

The second limiting value is the 
power dissipation of the plate which is 
determined by the d-c load current al­
most regardless of the voltage across 
the load. The maximum peak plate current 
is the greatest instantaneous current 
that may be drawn on the half cycle dur­
ing which the plate of the tube is posi­
tive. As the design of the cirfuit, es­
pecially the amount of capacitance in 
the circuit, is a major factor in deter­
mining the amount of current available 
in a given rectifier, oscillograph meas­
urements of this current should be made 
if any doubt exists as to the magnitude. 

("1 

INTt::RPHA~E 
f'.!!:ACTOR 

Jj 

Fig Circuit E average E inverse I average 

1 Single-phase, Full-wave 0.318 Emax 0.450 Erms Emax 3.14 Eavg 0. 636 Imax 

2 Single-phase, Full-wave 0. 636 Emax 0.900 Erms Emax 1.57 Eavg 0. 636 Imax 

3 Three-phase, Half-wave 0.827 Emax 1. 170 Erms ,f3' Emax 2. 09 Eavg 0.827 Imax 

4 Three-phase, 
0.827 Emax- 1.170 Erms 1.732 Emax 2.09 Eavg 1.91 Double-Y Parallel 

Imax 

5 Three-phase, Full-wave l.65 Emax 2.34 Erms ,{3Emax 1.05 Eavg 0.955 Imax 

6 Voltage Doubler 2.83 Erms Eavg 
No Load Conditions No Load Conditions 

Note for Fig 6: 

Output voltage depends on load and circuit regulation. The circuit must be designed 
so that the tube ratings are not exceeded. Particularly, values of C and R must be 
chosen to limit charging current so that peak current rating of tube will not be ex­
ceeded. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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GEH-1258 

GENERAL. ELECTRIC 
Transmitting Tube GL-8012 

INSTALLATION 

Terminal connections for the 8012 
can be made conveniently by means of 
supporting clamps. The clamps should 
have large contact surfaces but should 
be of small size in order to minimize 
circuit capacitances. The filament ter­
minals are brought out through a sepa­
rate seal at one end of the bulb. The 
8012 should be installed to operate in a 
vertical position. 

Connections to the grid and plate 
terminals must be flexible enough so 
that normal expansion will not place a 
strain on the glass at the seals, yet 
heavy enough to carry the high circulat­
ing r-f current. The terminal clamps 
should be fastened to the grid and plate 
lead connections before the tube is 
mounted in position. Clamps should be 
sprung slightly so that they can be 
slipped easily over their respective 
terminals. Connections should never be 
soldered directly to the tube terminals 
because the heat of the soldering oper­
ation may result in cracking of the lead 
seals. The tube terminal tips should 
not be used to support circuit parts un­
less such parts are extremely light and 

. impose no strains on the tube terminals. 

The bulb becomes very hot during 
continuous operation of the tube so that 
free circulation of air around the tube 
should be provided. The installation of 
all wires and connections should be made 
so that they will not be close to or 
touch the bulb, in order to avoid punc­
ture of the glass due to peak voltage 
effects. 

The filament voltage should not 
vary more than ±5 per cent from the 
rated value; otherwise a loss of emis­
sion may result. It is recommended that, 
in intermittent operation where the 
average number of transmissions is 
greater than 100 per day, the filament 
be maintained at 80 per cent of normal 
voltage during stand-by periods. If the 
number of transmissions is less than 
100 per day, the filament power may be 

Installation and Operation 

either removed or maintained, whichever 
is preferred. However, in such appli­
cations as amateur service where the 
average number of transmissions is usu­
ally not greater than 100 and where the 
stand-by periods are usually no longer 
than the transmission periods, the fila­
ment voltage may be maintained at normal 
value during stand-by periods. The fiia­
ment should be operated at constant 
voltage rather than constant current. 

Overheating of the 8012 by severe 
overload may decrease the filament emis­
sion. The filament activity can some­
times be restored by operating the fil a ­
ment at rated voltage for ten min­
utes or more with no voltage on plate or 
grid. This process may be accelerated 
by raising the filament voltage to 7 .5 
volts (not higher) for a few minutes. 
The positive high-voltage supply lead 
should be provided with a protective 
device, such as a relay. This device 
should instantly remove the plate volt­
a ge when the d-c plate current reaches a 
value 50 per cent greater than norma l. 

The plate of the 8012 shows a dull 
red color at its maximum plate-dissipa ­
tion rating for each class of service. 

R-f by-passing of the grid- and 
plate-return circuits should be made to 
the center lead of the filament. It is 
important that the returns be made to 
this common connection in order to avoid 
r-f interaction through common return 
circuits. In some applications, it may 
also be advisable to supplement the ac­
tion of the by-pass condensers b y r-f 
chokes placed close to the condensers in 
the voltage-supply leads. 

In order that the maximum ratings 
will not be exceeded, changes in plate 
and filament voltages due to line-volt­
age fluctuation, load variation, and 
manufacturing variation of the a ssoci­
ated apparatus mus t be determined . An 
average value of plate a nd filament volt­
ages should then be chosen so tha t under 
the usual voltage variations the maxinrum 
rated v oltages will not be ex ceeded. 
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When a new circuit is tried or when 
adjustments are made, the plate voltage 
should be reduced in order to prevent 
damage to the tube of associated appara­
tus in case circuit adjustments are in­
correct. It is advisable to use a pro­
tective resistance of about 6000 ohms in 
series with the plate lead during such 
adjustments. The rated plate voltage of 
this tube is high enough to be dangerous 
to the user. Care should be taken dur­
ing the adjustment of circuits, espe­
cially when the exposed circuit parts 
are at high d-c plate potential. 

OPERATION 

In grid-modulated Class C telephone 
service, the 8012 may be supplied with 
d-c grid bias from a cathode resistor, 
unby-passed for audio frequencies, or 
fr·om a fixed supply. The audio power 
required in this service is very small. 
It need be only sufficient to meet the 
peak power requirement of the grid of 
the Class C amplifier on the crest of 
the input signal. The actual peak value 
is generally never more than t .hree watts. 

In plate-modulated Class C - r-f 
service, the 8012 may be supplied with 
grid bias from a grid resistor, or from 
a combination · of grid resistor with 
either fixed supply or cathode resistor. 

600-Mc PARALLEL-PLATE OSCILLATOR 
Useful Power Output, 25 Watts, Approx 

+B F F -B 

C1 ""0.001 ~f mica 
L1 L6 = Filament Lines: each 5/8" copper 

tubing, 6 1/2 11 long, approx. 
L2 = Pickup Loop; l" high, 2" long, ap­

prox. 
Plate Line: 1/32" sheet copper, 

4" by 2 5/16", with cutouts to 
fit tube bulbs 

L4 = Grid Line: similar to L3 and spaced 
approx 3/4" from it. 

L5 8 turns of No. 12 copper wire 5/8 11 

diameter wound around R 
R1 200 ohms, 2 watts 
R2 = 1200 ohms, 2 watts 
S1 S2 = Shorting Blocks · 
Typical Operating Conditions at 600 Mc 

(both tubes): 
Filament Voltage= 6.3 volts 
Filament Current= 2 amperes 
Plate Voltage= 450 volts 
Plate Current= 150 Ma, max 
Grid Current= 32 Ma (approx) 

The cathode resistor should be suitably 
by-passed for both a-f and r-f. The 
combination method has the advantage of 
not only protecting the tube from damage 
through loss of excitation but also of 
minimizing distortion by bias-supply 
compensation. 

In Class C r-f telegraph service, 
the 8012 may be supplied with grid bias 
by any convenient method. When the tube 
is used in the final amplifier or a pre­
ceding 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 cur­
rent at a safe value. If the 8012 is 
operated at the maximum rated plate 
voltage of 1000 volts, a fixed bias of 
at least -40 volts should be used. 

When the 8012 is operated at the 
ultrahigh frequencies, push-pull oper­
ation is recommended. This connection 
has the advantage of simplifying the 
balancing of high-frequency circuits -by 
providing symmetry of layout. In oscil­
lator service, it is desirable to con­
nect the two grid terminals and the two 
plate terminals of each tube in parallel 
in order to reduce their respective 
lead inductances. A cut-away ' drawing 
and a circuit diagram for a 600-Mc os­
cillator employing two 8012 1 s are shown. 
This oscillator makes use of two paral­
lel plates, L3 and L4, as frequency­
determining elements. Filaments of the 
tubes are maintained close to ground 
potential f ·or r-f by means of the tuned 
filament lines, Ll and L6. The sliding 
shorting bars, Sl and S2, can be used to 
control excitation to the grids of the 
tubes. The slots in L3 and L4 are pri-
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marily for mechanical alignment of the 
tubes, although they can also be used to 
make minor- tuning adjustments. The par­
allel plates, L3 and L4, are supported 
at their geometrical centers, and then 

d-c plate a~d grid connections are made 
to the plates at these points. The 
structural arrangement permits unusual 
symmetry of construction. 
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• 

• 

GES-969H 

GENERAL ELECTRIC 
Service Sheet for Electronic Tubes . , 

INSTRUCTIONS 

Complete instructions are packed with each 

tube. Additional copies can be secured from the 

nearest office of the General Electric Company. 

General Electric tubes are warranted to be of 

the kind and quality described in the manu­

facturers' specifications. Before leaving the fac-

I 

tory, each tube is subjected to rigid tests and 
inspections. Performance will depend, to a large 
extent, upon the application, and upon the care 
with which the tubes are handled. In case of 
doubt as to proper operating conditions, in­
formation should be secured from the General 
Electric Office through which the pu~chase was 
made. 

INFORMATION AND INSTRUCTIONS 

INTRODUCTION 

This service sheet 1s furnished for the con­
venience of the customer in applying for adjust­
ment if the quality of the tube . does not meet 
the specification and warranty under which the 
tube was sold. In order that prompt action can be 
taken the information required an the service 
report form should be supplied in complete 
detail. 

INITIAL TEST 

To assure satisfactory operation, it is recom­
mended that each tube be tested upon receipt 
by the customer, preferably in equipment of the 
same type and rating as that in which it is to be 
used. Such a procedure will assure that tubes 
damaged in transportation are not carried in 
stock. If spare tubes are stocked for long periods, 
a check test should be made at least every three 
months. The conditions of test and operation 
shall not be more severe than the conditions 
described in the manufacturers' specifications 
and instructions. 

TRANSPORTATION CLAIMS 

Should the package be received in a damaged 
condition, observance of the procedure for 
notifying the Express Company described on the 
tag affixed to the container will enable the 
General Electric Company to assist the customer 
in filing a claim for tubes damaged in transit . 

RETURN PROCEDURE 

The following procedure should be observed 

if the tube fails to comply with the specifications 
or warranty under which it was purchased. 

1. The tube should be returned immediately, 
by prepaid express, to: 

Tube Division 
Electronics Department, Building 269 
General ~lectric Company 
Schenectady, New York 
Attention: Mr. D . A. Mullaney 

2. Notice that a tube in being returned to the 
factory should be sent to the Service 
Engineering Division, General Electric 
Company, Schenectady, New York, giving 
the date that the tube was originally pur­
chased, original purchase order number 
(if the tube was furnished on a district . 
office requisition, give the requisition num­
ber), and the net purchase price of the tube. 

3. Tubes returned for credit adjustment 
should be packed as carefully as when 
originally received, for damage sustained 
~n return shipment will make a thorough 
examination impossible . 

If more than one tube is involved, the tubes 
should be identified by some permanent marking, 
such as a securely tied tag, which will enable 
them to be associated with this service report . 

PERMISSION FOR DISMANTLING 

In returning a vacuum tube for test and 
examination, the customer gives permission to 
the G(!neral Electric Company to open the tube 
and to dissect its structure in case such procedure 
is considered necessary for complete examinati~n. 
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SERVICE REPORT FORM - NEMA STANDARD 

Tube Type N 0 ................................................................. Serial No ............... ........................................ •···-··----·----

Date Received ............. .'............... ................................. Date First Tested .......... ·-···--··-·-······················--·-····----
' Date Placed in Service ...... ·-··-···········-··························· Date Inoperative .............. ·-··-···························· ·····•-·--·-

Hours of Cathode Operation........................................ Hours of Anode Operation ...................................... ___ _ 

If Stand-by Operation Was Used Show Filament Voltage for Stand-by Condition ........... ....... ·-··················--

N ature of Defect .. ·-··························•···········-········-·················•···········-··-·······•-··········-···········-·····-·············•············-·-

Describe any unusual phenomena which took place just previous to or at time of failure ......................... -•. 

Code No. and maker of equipment in which tube was used···········------------··-··················•·········•·••······················ 

Was tube used in experimental equipment or experimental adjustment ..................... : .. ................................. . 

Were all other circuit elements operating properly at time of tube f#ure .. ·-··-··················-···························· 

10-43 ( IOOCM) 

Filing No. 8850 

Purchaser ... . ·····-···-·····-··-··············································· 

Address .................................................... ..................... . 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
Supersedes GES-969G 

·.,111r,:l'o ... 

• 

• 

wigfi
Stolen 2 Line Transparent
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