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BEAM POWER TUBE

¢DESCRIPTION

The GL-813 is a radiation-cooled five-electrode,
beam power transmitting tube with extremely
high power sensitivity designed for use as a modu-
lator, amplifier, and oscillator. The cathode is a
thoriated-tungsten filament. The anode is capable
of dissipating 125 watts and the typical power
output for class C telegraph service is 275 watts.
Maximum ratings apply up to a frequency of 30
megacycles.

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 GL-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 fre-
quency 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 in-
ductance.

TECHNICAL INFORMATION

These data are for reference only. For design information refer to specifications.

GENERAL
Electrical Data Minimum Bogey Maximum
Filament Volbase . ;s 5.5 o sowss s 6m s 556 750600 4 85 378 8850 9.5 10 10.5 Volts
Filament Current at Bogey Voltage. . . .............. 4.7 5 5.3 Amperes
Amplification Factor, Grid No. 1 to Grid No. 2
Ey=2000vdc, Ihb=50ma..........oonteiuennnnn. 8.5
Interelectrode Capacitances
Grid-Plate, ;o055 s v saewsss oo o " 0.25 uuf
TRDIEL oo orcer s niemsm o sinmant e mimar iw ey il misines i 13 16.3 19.6 uuf
Output... ... .. o R B R B, R s 10.5 14.0 17.5 uuf

¢ Description completely revised.

Supersedes ETX-153B dated 7-48
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TECHNICAL INFORMATION (CONT’D)

Mechanical Data
Mounting position—Vertical, base up or down; horizontal—plate in vertical plane

Net weight; aDDTORIMALE , ¢ o5 ¢ 5 655 55395575 51646 5 6 s o8 bms et mipesomnnes 8 ounces
MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS
AUDIO-FREQUENCY POWER AMPLIFIER AND MODULATOR—CLASS AB2
Maximum ratings, absolute values . CCs* ICAS*
BEPIAtE VOIBATE. & < 6557 5575 8 5 5506 2 5 96 2 5 Sd £ LEMH & Botodl 13 88t 13 Bl 813 31000 3 85 2250 max 2500 max volts
Die grid NO: 2 VOIEBE. . o v o siqims s o5 2% mcim 12 omom o @ mim s o @ moms 1 o @ p0m1 & @ i 5 o 800 max 800 max volts
Maximum signal d-c plate current™ . .o 180 max 225 max milliamperes
Maximum signal plate input™*. ... ... ... ... .. . L. 360 max 450 max watts
Meaximum: signal erid No., 2 npuE*™®. - o sssueges suvssomvss amass s 22 max 22 max watts
Plate dissipation®*. ... . ... .. ... ............... ... 100 max 125 max watts
Typical operation CCs* ICAS*
Unless otherwise specified, values are for two tubes
D-c plate voltage . 6 & R B S R S 2 ] 513 6 e 8 51 B 5 2000 2250 2500 volts
D-c grid No. 3 voltage. ....... ... ........ 0 0 0 volts
D-cgrid No. 2 voltage. ... ............................. 750 750 750 volts
D-c grid No. 1 voltage. ... ........... . —90 -90 —95 volts
Peak a-f grid No. 1 to grid No. 1 voltage : 230 230 235 volts
Zero:sipnal dve Dlate CUTTOnE: « s s v v ¢ o s = 7 2w 85 4 2w 205 8 a0 0m www u s wi 40 45 35 milliamperes
Maximum signal d-c plate current....... ... .. 315 315 360 milliamperes
Zero-signal d-c grid No. 2 current. ........... ... . ... ... ... 1.5 1.5 1.2 milliamperes
Maximum signal d-c grid No. 2 current. .. ... ... ... .. ......... 58 58 55 milliamperes
Effective load resistance, plate to plate. . ... ... .. 16000 18500 17000 ohms
Maximum signal driving power, approximate***, . .. . . ... .. 0.10 0.10 0.35 watts
Maximum signal power output, approximate . . ... .. 455 515 650 watts
RADIO-FREQUENCY POWER AMPLIFIER—CLASS B TELEPHONY
Carrier conditions per tube for use with a maximum modulation factor of 1.0
Maximum ratings, absolute values ces* ICAS*
D-cPlate VOIEAEE . . . simssssmas s ¥ eeis®00e e ys[i@mseswasssmsssme s wmas 2000 max 2250 max volts
1-C gFId NG, 2 FOICATE, v v v e imoscamrsscsiissmne3 AN EpE 688555607 E 5§ 400 max 400 max volts
BB BT o) F- Tl T 150 0 = o\ GO 100 max 125 max milliamperes
) S Y el 03 b 150 max 200 max watts
GEIA NG DI 0, < 2 s 0 i o 5 T 55 8 BH5 B S 5 100 5 8 I8V € B (P08 8 6 Fawi s 3 1 i 15 4 5 & 15 max 20 max watts
Plate diSSIPAtiON. « v« v« covenmseommeessnessonsemmnssnbnsh e 100 max 125 max watts
Typical operation CCs* ICAS*
B DYAEE VOIEREE « i 5w prsys g0 v v 5 s 5 5 5 9506 58 110w 0 4 oo o0 0 8 Te 1500 2000 2250 volts
D-c grid No. '3 voltage s ss v vssamsssmegrumus s 0 0 0 volts
Pt 851 NG, 2 WOIEARE e < 5 ows 55 4 008 55 BU0s & 6 0 B 5 8 /&% § 6 § 90w 56 4 e £ a 400 400 400 volts
D=5 gf1d NG, 1 VOIEEZ e -« wim 2 < 5 510w 55 4 715 5 5 i 5 55 M08 5 58 56 65 8 —60 ) —60 volts
Peak r-f grid No. 1 voltage. . ....................... 70 80 70 wvolts
D-c plate current....... e oneo P ERAS e 5 A e 100 75 85 milliamperes
D-cgrid, No: {2 eurtenlio s « s wms s s wmon o 5 s o5 5 mvm s o momm o wm e o o oo 4 3 3 milliamperes
D-c grid No. 1 current, approximate®*** .. .. ... .. ... ... ...... milliamperes
Driving power, approximatef................... - . s watts
POWETTOUBRE. « © o s :a mcisss 5 o e s o o a1 8 v 1s pone.n 18 s o o 2 somes o x ol & B 50 50 70 watts
GRID-MODULATED RADIO-FREQUENCY POWER AMPLIFIER—CLASS B TELEPHONY
Carrier conditions per tube for use with a maximum modulation factor of 1.0
Maximum ratings, absolute values CCs* ICAS*
Do platevoltage. ; caqcoswicmmeromness 2000 max 2250 max volts
D-cietid No. B wolbagesi. o » = mows o 5 550 5 ams a6 wame o wom o oo 400 max 400 max volts
D-carid No, 1 VOIERETE vy o 5x 5 vime £« wmon o mars 05 mms s 5 woss 2 wvie » —200 max —200 max volts
DHEPIate CUTTERE, - 5ovp 5 0wy s @655 @05 3 § 50« 5 uas s 4ste 2 2 aws 100 max 125 max milliamperes
PIAEEHIPAE. . . onrr » 0 smm st s s A s 3 S m G FEEE 1 3 WREES MEHEPREL 2wy sn 150 max 200 max watts
Grid INO:. 2 AIPE vcwmin « 0 0oe 2 wimr = s im0 678055 mogn: B § 15 max 20 max watts
100 max 125 max watts

Plate dissipation. . .



TECHNICAL INFORMATION (CONT'D)

Typical operation
D-c plate voltage .
D-c grid No. 3 voltage]. .
D-c grid No. 2 voltage. .. ..
D-c grid No. 1 voltage..... . .. .
Peak r-f grid No. 1 voltage. . ..
Peak a-f grid No. 1 voltage.
D-c plate current .
D-c grid No. 2 current.
D-c grid No. 1 current, approxxmatew
Driving power, approximate##... . .
Power output, approximate .

PLATE-MODULATED RADIO-FREQUENCY POWER AMPLIFIER—CLASS C TELEPHONY

CCs*
.................. 1500 2000
0 0
400 400
....... —140 —120
....... - 145 120
................. . 60 60
2 5 e o e T 0 : 70 75
.................... 3 3
................ 40 50

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

Maximum ratings, absolute values
D-c plate voltage. . ..
D-c grid No. 2 voltage.
D-c grid No. 1 voltage. .. ..
D-c plate current .
D-c grid No. 1 current..........
Plate input. . ..
Grid No. 2 input. .
Plate dissipation . .
Typical operation
D-c plate voltage. . .. ToL T T PP
D-c grid No. 3 voltagef........ ..
D-c grid No. 2 voltage. .. ... ... .

D-c grid No. 1 voltage....... .. G my

Peak r-f grid No. 1 voltage. ... ... ...
D-c plate current . 435 %8 50 e s
D-c grid No. 2 current. .. .. R e
D-c grid No. 1 current, approx1mate
Driving power, approximate............
Power output, approximate. . . ...

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY

CCs™
. sewsyenwevraneisw 000 AR
..... 400 max
................... —300 max
........................... 150 max
.......... 25 max
..................... 240 max
................. 15 max
............... 67 max
CCS*™
......... 1250 1600
............. 0 0
........ 300 300
5 2 —160 —160
................. 250 250
.................. 150 150
................ 35 30
13 12
T 2.9 2.7
....... 140 180

Key-down conditions per tube without amplitude modulation|

Maximum ratings, absolute values
D-c plate voltage. . ..............
D-c grid No. 2 voltage. .. . .
D-c grid No: 1 Voltage. ... ssscses 5w w543
D-¢ plate-current. .. .ocowi s ssassy
D-c grid No. 1 current. ... ..
Plate i0put.c  we v, a5
Grid No. 2 input
Plate dissipation. . ... ... ...... ..

Typical operation
D-c plate voltage .
D-c grid No. 3 voltageI
D-c grid No. 2 voltage. .
D-c grid No. 1 voltage. .. ..... ... ..
Peak r-f grid No. 1 voltage. ...... .... ..
D-c plate current.
D-c grid No. 2 current. .
D-c grid No. 1 current approxxmate. 2
Driving power, approximate. ... ..
Power output, approximate. . . ... ..

ces*
................. 2000 max
........ 400 max
....... —300 max
................. 180 max
25 max
.................... 360 max
........ 22 max
................ 100 max
CCS*
s mn 1250 1500 2000
........ . 0 0 0
..... 300 300 400
......... —175 —90 —120
........... 160 175 205
AAAAA 180 180 180
LI 35 30 45
..... 12 12 10
1.7 1.9 1.9
....... 170 210 275
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ICAS*
2250 wvolts
0 volts
400 volts
—110 volts
135 wvolts
55 volts
85 milliamperes
2.5 milliamperes
milliamperes
milliamperes
75 watts

ICAS*
2000 max volts
400 max volts
—300 max volts
200 max milliamperes
30 max milliamperes
400 max watts
20 max watts
100 max watts
ICAS*
2000 volts
0 volts
350 volts
—175 volts
300 volts
200 milliamperes
40 milliamperes
16 milliamperes
4.3 watts
300 watts

ICAS*
2250 max volts
400 max volts
—300 max volts
225 max milliamperes
30 max milliamperes
500 max watts
22 max watts
125 max watts
ICAS*
2250 volts
0 volts
400 volts
—155 volts
275 volts
220 milliamperes
40 milliamperes
15 milliamperes
4.0 watts
375 watts
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6-50 TECHNICAL INFORMATION (CONT’'D)

SELF-RECTIFYING OSCILLATOR OR AMPLIFIER—CLASS C
Maximum ratings, absolute values cCs™
A-c plate voltage (rms) . .. ..... ........ o e e e e e ; y 2800 max volts
A-c grid No. 2 voltage (rms) . . . ... ... .. ............ ... ............... 550 max volts
e igrid No: 1 yoltage, corescimass s masspmss SR e e omut o e I 5 o el [ ol .e.......... —100 max volts
D PIALGCUTTEIE. o s 000000 18 s v 5 54095 & BiS3 PR ST S N s T e ——— 95 max milliamperes
D-c grid No. 1 current. . ..... .. 581 e . S B s s e 53 B e M e E e o s 10 max milliamperes
PLATE BP0 6.0 rain 5 5 o5 3 4% 55 00516 T b 5,588 S a5 ot 19, 0 . 0 o 8 S e L OBIIE T . 295 max watts
Grid No. 2 input. . .. v.coms T S e e 22 max watts
Plate dissipation. . . ... NP o o o 100 max watts
Typical operation CCs*
A-c plate voltage (rms) . . . ............. e . L N S g 2800 volts
D-clgrid N, 3 FOIEEE, .+ . v ¢ v i s w0 ons vns05555 B S BN s o s 5 0 volts
A-c grid No. 2 voltage (rms)... .. St R i 5 s e R i s 530 volts
D-c grid No. 1 voltage. . ............. et a1 v e o, et 5 e i et iR ALE % —37 volts
From a grid resistor of. . ... ... ... B P\ e o S ............. 37000 ohms
D Plate CUTTENE ., c o ob v sms s samssddms s P T — - e o et it A28 95 milliamperes
D-c grid]No. 2 current. ...........c.ocounnn.. s 51 B 5 o v 8 € 35 3 B30 4 § #1005 3 0 34 12 milliamperes
D-c grid No. 1 current, approximate. . . TR N e L R o 1 milliampere
Driving pOwer, apProXimate A .. ..« v o ver ot o n ittt abie s e st e e e 1 watt
Power output, approximate.. ... ... ; R L o s Ch e AT RO R s E e 230 watts
Useful power output, approximate
75% circuit efficiency.......... S5 E s 2 5 B n 5 B B 3OS U R F S P, 170 watts

AMPLIFIER OR OSCILLATOR—CLASS C

With rectified, unfiltered, single-phase, full-wave plate supply

Maximum ratings, absolute values CCs*
Bt PIAEE TOI EEC: 5.5 svw 07 5.0 2 5.5 905 7 5 8 305 95 4 555 5 % 08 = & cis 5 & @ omos o 5 5 0 3 A e kg R 6 s 4 6 .... 1800 max volts
D-c grid No. 2 voltage. . . ... ... ..... T 2 4 o 3 ML 8 360 max volts
D-¢ grid No. 1 voltage. . . .. ..coveioioss TN EE S AW B VR i 6 s £ AR ........ —200 max volts
Blse PIAES CURFERE. « « sein s o wii € £ s £ 8 54500 ¥4 59 A SIS B G E RN BRI S B R LB s . 190 max milllamperes
D grid NGO, ;1. SUBTBIE, v i o 5 5 v 7.6 ottt = 1 crvmes 5 4 sl 5 § 3 wuik o b W0 B € 4800 5 & i ; 5 & e £ hEs o 22 max milliamperes
Plate INPUE A « « aice s 6 600 0 n ses o o mm b ¢ xomior v o 2 o £ o £otiin @ 0 manin o8 mur n e @ osi n 8 3 T 360 max watts
Grid oL 2/ ADPUEL » - o v« = im0 nmom 5 6.6 4 5 7 o R 6 o 9 1 G € 8 S e £ e = i IO @ 8 22 max watts
Plate dissipation, « « s wiss s s sme 5 = 50w 5 6106 o 000w 5 @ 5 B0 o s o0 o oo n e . 100 max watts
Typical operation CCS*

D¢ Plate WOICAEE. « sciv e auiiv s o sars s 5 @inis o afrss § sse o @ 20658 - SR E & O A e s S s 1800 volts
D-cgrid No. 3 voltage. . ... ...ttt e AT 0 volts
Die prid N Z VolbaER: o srst o5 me s 5 v sty = mwn e o <mrmn: & wrasa s s oo » o e A RN I g o e 250 volts
D-c¢ grid No. 1 voltage. i .;sssssissnnssawssssagperanss R —— a9 5 —120 volts

From a grid resistor of. . ....:ccssnsssassssss ” £ B R B ARG B 1, T % WIS B g 8, 10000 ohms
Dae plate cUrreiif., .- oo o5 onse wonss shsss pnsss Tt o A B E e R — 160 milliamperes
D-c grid INO. '2 CHERENE: . ¢ o v x sovvn gusns ommmescmes s omnnn 555 B0 5 Gl . TEETE S BB §5s 37 milliamperes
D-c grid No. 1 current, approximate. . .. . . ..., A4 12 milliamperes
Driving power, approximate A AA .................... TS 3 o T e i e e 2 watts
Power output, approXimate. .. c.ccsessspusnsasesaon fr PP o 280 watts
Useful power output, approximate

75Y% circuit efficiency........... T T I R e P P e, A 210 watts

Maximum ratings apply up to 30 megacycles. The tube may be operated at higher frequencies provided the maximum
values of plate voltage and power input are reduced according to the tabulation below (other maximum ratings are the same as
shown above). Special attention should be given to adequate ventilation of the bulb at these frequencies.

B EOIABOCT S mmumstan 13 wrars .5 1w .58, § 5,610 6. Rrh Wim » acir L2 o0 BEVER 18 LT 918 0D 30 60 120 megacycles
Maximum permissible percentage of maximum rated plate voltage and plate input
CIBSE B cer ¢ 5 9785 €2 0w & 4 485 £ 3 Bicwss 5 5 75,0078 b A1 6T & 0/ GENTF: @ 0/ MTSASKNKVE®] 5128 9102550 100 88 76 per cent
Class C plate-modulated: . o v v s cvecsmmnscmmss e snovennwns e omm v 100 75 50 per cent
Class Cunmodnlated . v ovevaw i sveessowessmiass s ssnmnssenss 100 75 50 per cent

*Continuous Commercial Service.
Intermittent Commercial and Amateur Service.
**Averaged over any audio-frequency cycle of sine-wave form.
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TECHNICAL INFORMATION (CONT’'D)

***Driver stage should be capable of supplying the No. 1 grids of the class AB, stage with the specified driving power at low
distortion.

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

tUsually negligible. Never more than 2 watts. At crest of audio-frequency cycle with a modulation factor of 1.0.

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

#Usually negligible. Fixed supply or unby-passed cathode resistor bias recommended.

##Usually negligible. R-f driving power is never more than 2 watts; A-f power is usually not more than 1.0 watt. At crest of
audio-frequency cycle with a modulation factor of 1.0.

fModulation essentially negative may be used if the positive peak of the envelope does not exceed 115 per cent of the carrier
conditions.

AFrom a self-rectified driver.
A APower input is 1.23 times the product of D-c plate voltage and d-c plate current.
A A AFrom a driver with a rectified, unfiltered, single-phase, full-wave plate supply.
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GL-813 AVERAGE PLATE CHARACTERISTICS
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GL-813 AVERAGE PLATE CHARACTERISTICS
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GL-813 AVERAGE PLATE CHARACTERISTICS 6-50
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GL-813 AVERAGE CHARACTERISTICS
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