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INDEX
Tube Type Class Manyal* Tube Type Class | Manual*
6K8............ ...Triode-Hexode . . _+....... R 7BS.......ru.c.n...Pentode. .. ... .. ... vood| IR
6L6. .. Beam Power............. L 7B6. ... . e Duplex-Diode Triode. ... ... " IR
6L6-GB.......,.....Beam Power. . ........... R B7B7 . Pentode. ... ............ R
GL-COM. . ... ........ Thyratron. . . ............ - §7B8.. ... ... ... Pentagrid Converter....... R
6N7..... .........TwinTriode.......... P I -} 7C5. . Beam Power. .. ..., ...... R |
Q7. .. s Duplex-Diode Triode.......[ |R 7C6................Duplex-Diode Triode....... R
6S4-A. .. ... e e e Triode. . ................ R 7C7 . s....Pentode......... .. ... .. ] R
6S8-GT....... e Triple-Diode Triode. .. .. i R GL-7C29............ Triode.......... |-
6SA7. . ... Pentagrid Converter. . ... .. R GL-7D21............ Tetrode....... T
6SA7-Y. . ... Pentagrid Converter. .. ...| { |- Q7EY6. ... ... ........Pentode.. ... .. ... R |
6SB7-Y. . ........... Pentagrid Converter. .. ...| |R N7F7 . L e Twin Triode. . ..... ... . O R
6SC7. ... .. ... Twin Triode. .. ... .. et R 7F8 . . Twin Triode. ... .......... R
6SF5. .. ...... ..... Triode. . ... . R JF8-TV. .. ...l Twin Triode. . ......... .. -
6SF7 .. .. .. ... ..., Diode-Pentode. . . ........ R. ZH7 .. e Pentode . ............... R
6SG7 . ...l Pentode. . ............... R 737..... e Triode-Heptode. .. ........ R
6SG7-Yu. . i Pentode................ - |7K7. ... .. ..Duplex-Diode Triode....... R
6SH7 . ........... ...Pentode. ... ............ R IN7 . Twin Triode, . . ........... R
6SI7 . .. Pentode. .. ............. R 7Q7........... ....Pentagrid Converter....... R
6SI7-Y. . ... Pentode. .. ............ -§7s7........... PP Triode-Heptode. . . .. ..... R
6SK7......... e e e Peritode . . . .. ............ R 7Y4. . ... ..., Diode. . ....... ........ R
6SK7-WA...... IO Service Designationt....... - 7z4. ... Diode...........vuu.... R
6SK7-Y. . ... Pentode. . .............. . — JBAUB-A............. Triode-Pentode. .. ........ R
6SL7-GT............ Twin Triode. .. ...... ... IR 8AWS-A............ Triode-Pentode. .. ........ R
6SN7-GTB........... Twin Triode. . .. .......... R 8BQS5. ... ........ Pentode. . .............. -
6SQ7. .. .. J Duplex-Diode Triode. ... ... R 8CG7. .. «.iviin.. Twin Triode. .. .. ......... R
6SR7............... Duplex-Diode Triode. ... ... R 8CM7. .. ... Double Triode. ........... R
6SS7... ... ... Pentode. . .............. R 8CN7. ... ... Duplex-Diode Triode. . .. .. R
6SV7. . Diode-Pentode . . . ... ...., IR 8CS7... .. e Double Triode. ........... -
T4 .. ... Triode. . ................ R 8CX8........ ...... Triode-Pentode. . ......... R
678 PN Triple-Diode Triode........ R 8EB8......... e Triode-Pentode. ... . .. R I 4 -
.....Triple-Diode Triode........| [R{ 9CL8....... “i.w....Triode-Tetrode. . . .. e R
................ Electron-Ray Indicator. ... .. R QUB-A............ ...Triode-Pentode........ ... R
................ Triode-Pentode. . ......... R 10C8...............Triode-Pentode........... R
.............. Triode-Pentode. . ... ... ... R 10DE7..............Double Triode............ -
Diode. . ....... R R 11CY7...............Double Triode............ R
.Beam Power. ............ R 12A6. .. ....... i-...Beam Power............. R
............. Pentode. . .............. R 1 12A8-GT.............Pentagrid Converter....... R
e Beam Power............. - J12AB5.............. Beam Pentode............ R
...Receiving . .......... ... |- J12AC6.............. Pentode. .. ....... e R
...... . ....Diode...riie R 12AD6..............Heptode................| R
6W6-GT. ... .. I Beam Pentode............ R 12AE6..............Duplex-Diode Triode....... R
X4, ... Twin Diode . . . ...... ST R 12AF3. .. ... ... ..., Diode.................. —
OX4-WA. ... ........ Service Designationt.... ... . |- J12AF6.............. Pentode................ R
6X5-GT............. Diode.................. R 12A06. . ........ .....Duplex-Diode Triode.... ... =
6X8....... e Triode-Pentode. . . . .. R 12AL5. .. ... ... ... Twin Diode . . . ........... R
R 12AL8. ... ... ... Triode-Tetrode . . ........:| [ |-
R 12AQ5. ... +.......Beam Power. ............ R
R 12ATG. ..o Duplex-Diode Triode....... R
R 12AT7 .o Twin Triode. . ............ R
R 12AT7-WA . . ........ Service Designationt.......| | -
TA8............ Lo..Octode. ... R 12AU6. o oo e Pentode. ... ............ R
JAFZ............:..TwinTriode.............. 1 R 12AU7 . ... ..o e Twin Triode. . . ..... ..... R
JAG7 . .o Pentode . . .. ............ R 12AU7-A. ... ........ Twin Triode. . ............ R
ZAUZ...............TwinTriode.............. R 12AV5-GA. ......... Beam Pentode............ R
7B4. ... ... Triode.. . ... ..ot R 12AV6. ..o oo ia e Duplex-Diode Triode....... R

* R=Receiving Manual
T = Transmitting Manual )
t Because of the special nature of this type, data sheets are not maintained. Refer to the applicable Armed Service specifications for ratings:
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TUBES

The G-E electronic receiving tubes listed below
include only those types most commonly used in

LIST PRICE

industrial applications. Information on other re-
ceiving type tubes will be furnished upon request.

RECEIVING TYPES

Type of Tube List Price* Type of Tube List Price* Type of Tube List Price*
1D8GT $3.20 6ES5 $1.80 7K7 $2.65
1F4 2.20 6F6GT 1.50 10 3.90
1LA4 2.65 6F8G 2.65 12A7 2.65
1LNS 2.65 6G6G 2.20 12J5GT 1.35
IN5GT/G 1.80 6H6GT 1.50 12SJ7GT 1.50
1RS5 1.80 6J5GT 1.35 12SL7GT 2.20
1S4 2.20 6J7GT 1.80 12SN7GT 2.00
1S5 1.65 6K6GT 1.35 25B6G 3.90
1T4 1.80 6K7GT 1.50 25L6GT 1.50
1V 1.80 6K8GT 1.80 2525 1.35
2A3 2.65 6L6G 2.65 25Z6GT 1.35
3Q4 1.80 6L7G 2.65 30 1.80
354 1.80 6N7GT 2.20 35/51 1.80
5T4 3.20 6R7GT 1.80 37 1.50
5U4G 1.35 6SA7GT 1.50 42 1.50
5V4G 2.20 6SC7 1.80 43 1.50
SW4GT 1.25 6SFSGT 1.80 [ as 1.50
5Y3GT .95 6SG7 1.80 1 46 2.20
523 1.50 6SH7 1.80 56 1.50
5Z4 2.20 6SJ7GT 1.50 57 1.80
6A6 2.20 6SK7GT 1.50 80 1.05
6AC7/1852 2.65 6SL7GT 2.20 83 2.20
6AF6G 2.20 6SN7GT 2.00 85 1.80
6AG7 2.65 6SQ7GT 1.35 117N7GT 3.55
6B7 2.65 6V6GT 1.80 117P7GT 3.55
6C5GT 1.50 (?XSGT 1.35
6C8G 2.65 6Y6G 2.20
6D6 1.50 7C7 1.80

‘All prices include excise tax.

All prices subject o change without notice.

Electronics

Department

F.O.B. delivered destination in minimum quantities of 50 in one shipment.

GENERAL @ ELECTRIC

Schenectady, N. Y.

Supersedes ETI-1068 dated 10-47
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ETI-107

; WHERE TO BUY
TuBEs G-E ELECTRONIC TUBES

@® Send your electronic tube orders, requests for quotations or
for delivery estimates to your nearest G-E office, distributor or
dealer. These G-E electronic tube outlets are located strategically
throughout the United States and are ready to serve you.

@ Prompt attention will be given to your orders and requests by:

L LT TS S U

BUSINESS ADDRESS

FIRM e . I

STREET. .o mr e

STATE........ e
TELEPHONE ‘ .

HOME ADDRESS
£ 1,133 Z OO U S

TELEPHONE : -

*If not available on emergency calls ask for:

Electronics Department

GENERAL ) ELECTRIC

Schenectady, N. Y.

1-46 (3M)
Filing No. 8850


































































































































Electronics Department

GENERAL @ ELECTRIC

Schenectady, N. Y.

146 (3M)
Eiling No. 8850





























































































































































































































































ELECTRONIC COMPONENTS DIVISION

GENERAL @D ELECTRIC

Schenectady 5, N. Y.
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TYPICAL VARIATION OF CONTROL CHARACTERISTIC WITH A HEATER PHASE VARIATION OF 180 DEGREES
CONDENSED-MERCURY TEMPERATURE 40 C E=5.0 VOLTS
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GL-5559 [FG-57
RATE OF RISE OF CONDENSED-MERCURY TEMPERATURE ABOVE AMBIENT
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TECHNICAL INFORMATION

GENERAL
Electrical Minimum Bogey Maximum
Cathode—Indirectly Heated
The Cathode is tied to the Heater Midpoint
Heater Voltage. ... ... i 6 6.3 6.6 Volts
Heater Current, Eq=6.3 Volts. . ........................... 27 30 33 Amperes
Cathode and Reservoir Heating Time....................... 15 L. ... Minutes
Reservoir Heater Voltage*. . . ... ......... ... .. ......... .. 2.5 4.5 5.5 Volts
Reservoir Heater Current, E;(=4.5Volts...... ... ........ .. 3 4.5 6 Amperes
Direct Interelectrode Capacitance
GridtoAnode. ... .. ... ... S . 45 uuf
GridtoCathode. .. ...... ... ... ... ... . ... .. 50 ... uuf
Anode Current Time Jitter. .. ............................. 0.01 0.02 Microseconds
Deionization Time, approximate. . .. ....................... 50 ... Microseconds
Ionization Time, approximatet........................... .. .. L. 1 Microsecond
Anode Voltage Drop.. . ...« .o i 400 ... Volts
Grid Drivet
Pulse Duration. ... . ... ... . e e 10 Microseconds
Mechanical
Type of Cooling—Convection
Cooling of Anode Lead by Forced Convection Permissible,
but there shall be no Air Blast Directly on Bulb.
Mounting Position—Vertical, Base Down
Net Weight, approXimate. ..........ouit it .43 Pounds
MAXIMUM RATINGS, Absolute Values
Maximum Peak Anode Voltage
Inverse §. . .. o 25,000 Volts
Forward{, minimum supply voltage=5,000 voltsd-c. . ... ....................... 25,000 Volts
Maximum Cathode Current
Peak........ Nt e e e 1,000 Amperes
AVETABE . . o 1.0 Amperes
Maximum Averaging Time . . ... ........ .. ... . e 1 Cycles
Operation Factor A .. .. .. ... ... e 9.0 x 10°
Maximum Negative Control-Grid Voltage
Before Conduction. . .. .. ..... ... cu i e ..650 Volts
Maximum Rate of Rise of Anode Current...... ......... . ...uiuiinniinainaennno.n. 5,000 Amperes per
Microsecond
Ambient Temperature Limits. . . .................... .. ... . —50to +75 C

* The optimum reservoir voltage for operation at maximum tube voltage, maximum peak and average tube currents, and
at a repetition corresponding to the rated operation factor is inscribed on the base of the tube and must be held within=5
percent. Applications involving operation at other conditions will necessitate the redetermination of the optimum reservoir
voltage.

t The time interval between the point on the rising portion of the grid pulse which is 26 percent of the peak unloaded
pulse amplitude, and the start of the anode current pulse.

1 Driver pulse measured at tube socket with thyratron grid disconnected: amplitude = 700 volts minimum, 2,000 volts
maximum, above 0; time of rise =0.35 microseconds maximum, measured from 26 percent to 70 percent of peak value; grid
pulse duration =2 microseconds minimum, measured between 70 percent of peak on rising side-to 70 percent of peak on falling
side; impedance of drive circuit = 50 to 200 ohms.

§ The minimum inverse anode voltage permissible is 5 percent of the peak forward voltage, and the maximum is 5,000
volts during the first 25 microseconds following the anode pulse exclusive of a spike of 0.05 microseconds duration.

§ Instantaneous starting is not recommended. However, in cases where it is necessary to apply anode voltage instantane-
ously the maximum permissible forward starting voltage is 18,000 volts peak. The power-supply filter should be designed tg
limit the rate of application of this voltage to 450,000 volts per second.

AThe peak forward anode voltage x pulse repetition rate x peak anode current.

ODenotes an addition.

COX-RAY WARNING NOTICE

If the GL-5948 is operated at anode voltages in excess of 16 kilovolts, x-ray radiation shielding may be necessary to protect
the user against possible danger of personal injury from prolonged exposure at close range. For further information consult the
following references or other standard texts on the subject:

(a) X-Ray Protection Design, Handbook No. 50. National Bureau of Standards, Washington, D. C.

(b) X-Ray Protection, Handbook No. 60. National Bureau of Standards, Washington, D. C.
The above references are available from the Superinitendent of Documents, Government Printing Office, Washington 25, D. C.
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3.5] TECHNICAL INFORMATION (CONT'D)

Mechanical Data
Type of cooling—convection
Mounting position—any

Net weight, maximum. . ...... .... . .. . . ... ev . ....2Y% pounds
MAXIMUM RATINGS, Absolute Values
Maximum peak anode voltage
Inverse. .. ..... ...... ...... . e e e ...1500 volts
Forward.. . O i . . .....1500 volts
Maximum cathode current
Peak.. ... ... .. . Nt eme g maanas e s emeevirascmuweean ans o« . ..150 amperes
Average. . . ... ... ks e ey PR . .12.5 amperes
Surge (maximum duration 0.1 second). . . ...l e e 2000 amperes
Maximum averaging time. . . .. ... i aial et ir st e e e 15 seconds
Maximum negative control-grid voltage.
Before conduction . . ... ... . e e et e . . .. .250 volts

During conduction. . . . ... ... L e e waa v ..«10 volts

Maximum positive control-grid current

Average (averaging time one cycle). .. .. . .. et g 3t iminiicanancmo .. ...0.5 ampere
Commutation factor*........ .. ... ........ e e e e e w2200
Ambient temperature limMits. . . ., ... ... ..., . .ieiu. ey esramasanmene. .. ..—585t0 +70 C

* Commutation factor is the product of the rate of current decay in ampsres-per-microsecond just prior to commutation and
the rate of inverse voltage rise in volts-per-microsecond just after commutation.
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4-51 TECHNICAL INFORMATION (CONT'D)
Mechanical
Mounting position—vertical, base down
Maximum glass temperature. .......... O S RN ...150 C
Net weight, approximate. .. .. .. e e e . . .2 ounces

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS
AUDIO-FREQUENCY POWER AMPLIFIER AND MODULATOR—CLASS Al
Maximum ratings, absolute values
D-c plate voltage. . ...........: F A e iy
Plate dissipation.. ., .......-

..350 max volts
... 7.5 max watts

Typical operation
D-c plate voltage. . .. 4. vvincowisime s cennuses imeina e vr v imsvas s e oo s, .350 vOIts
D-c grid voltage...... i a. pean a6 yniieEfEive,.wmi,.iis.: :..—06 volts
Peak a-f grid voltage . 3 . 6 volts
D-c plate current. . ..., e e .....2.8 milliamperes
Load resistance. .. ... .. o e ey ) PR e w...40,000 ohms
Power output. . ......... ... ... ... cevmies ... ...0.08 watt
AUDIO-FREQUENCY POWER AMPLIFIER AND MODULATOR—CLASS B
Maximum ratings, absolute values
D-c plate voltage. ... ... o ke nee e e e e e e 350 max volts
D-c plate CUrTeNt . 5. . .. i cwen mmcaamerieenc  meisa . wesam anms s . .. 35 Max milliamperes
Plate input...... e g e aa . .12 max watts
Plate dissipation . ... . ...sx.. PR .10 max watts

Typical operation
Unless otherwise specified, values are for 2 tubes

D-cplatevoltage......... ... .. . ... ... . . . ... e NG i assat e tsmue ....350 volts
D-cgrid VOltage. ... .. .o et e e h e i e wiainme. .« —10 voOIts
D-c platecurrent. . ............ ...... e i o Ee e T e e . . ...64 milliamperes
Power output, approXimate. .. ... .. i, ... it e i e e e ... 4 watts

PLATE-MODULATED RADIO-FREQUENCY POWER AMPLlFlER——CLASS C TELEPHONY
Carrier conditions per tube for use with a maximum modulation factor of 1.0

Maximum ratings, absolute values

D-c plate voltage. ....,. - .....x. volts
D-c grid voltage. . . volts
D-c plate current. . milliamperes

D-c grid current. . e ea e e e milliamperes
Plate input........... . . e e e s e watts

Plate dissipation. ... ....c... .., .c.w, . watts
Typical operation

D-c plate voltage. .. ... oo vervn et vuvns volts

D-c grid voltage. ............. .2 volts

D-c plate current milliamperes

D-c grid current, approximate. milliamperes

Power output, approximate. . .. .. watts

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY

Key-down conditions per tube without amplitude modulations™®

Maximum ratings, absolute values
D-cplate VOItaBE . . . . ... .ottty cnimann s et smensw e . .350 max volts
D-c grid VOILABE. . s v v voee s e s o oo i e R e i e . —100 max volts
D-c plate current. . ... .. .. ...40 max milliamperes
D-c grid current. . ... c .15 max milliamperes
Plate input........ i iiaae .14 max watts
Plate dissipation. . ., ..., cveiusirasinosiu- .10 max watts

Typical operation

D-C plate VOILAE. . .vu vt nvs o mcm e masamn tor i A g mA e na E e e e e 350 volts
D-c grid VOItARE. . . . . conwvt wecsam e cnmiviiin taae caie ez e nn s e s 25 VOIS
D-cplatecurrent. . ................cniuaian. cee . avuammeiis viasiiee «.r -....35 milliamperes
D-c grid current, approximate. . ............ ... o DU it .istin.:e.. 5 milliamperes
Power OUtPUL. . . ..ot e e e ER R Cveewrsio . ... 6 watts

* Modulation, essentially negative, may be used if the positive peak of the envelope does not exceed 115 per cent of the
carrier conditions.
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TECHNICAL INFORMATION (CONT'D)
Mechanical Data
Mounting position—vertical, anode down
Type of cooling—water and, forced air

Water flow on anode. .. .......... e ek . ..s....15-25 GPM
Maximum outgoing water temperature. . Che e avesasn o wr e iz o ,,.70 C
Air flow
To bulb. e e e e e e e s i e re mrcan - onames. .15 CFM
Tostem e e e e se s e o B eiaa ...3 CFM
Gasket—Cat. No. 5182028?1
Net weight, approximate.......... ....... e i i esiae e awig ... .30 pounds

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

AUDIO-FREQUENCY POWER AMPLIFIER—CLASS B

Maximum ratings, absolute values

D-c plate voltage. . . ............... @ e .15,000 max volts

Maximum signal d-c plate current* . e e e e iaa e e e 7.5 max amperes

Maximum signal plate input*. ., . ... a A mt s e e o 100 max kilowatts

Plate dissipation™............. e e e e v A% e e e e e e 3 a s 50 max kilowatts

Typical operation

Unless otherwise specified, values are for two tubes

D-c plate voltage. . ... .................. e e et iemts mmac e arnsnme ... 12,000 volts

D-c grid voltage. . .. ... .... .. 0 volts
2000 volts

Peak a-f grid-to-grid voltage. .
Zero-signal d-c plate current.
Maximum signal d-c plate current

3 amperes
13 amperes

Effective load resistance, plate to plate 1800 ohms
Maximum signal driving power, approximate. . ... ............. e e 450 watts
Maximum signal power output, approximate. . N 90 kilowatts
RADIO-FREQUENCY POWER AMPLIFIER—CLASS B

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

Maximum ratings, absolute values
D-c plate voltage. . . ....... . RSB eaYE b e R . v .+ .. ...20,000 max volts
D-c plate current. . ... .. P e e bt e 5 max amperes
Plate input. . . . . ...l e s e e e 100 max kilowatts
Plate disSiPation . . ..o ccn ouscmm or iy eea  mm e v mem e e e S sEEEw 75 max kilowatts

Typical operation
D-c plate voltage. .. «c suvwn.
D-c grid voltage. . .

wew nen messhe hewoass e« .12,000 15,000 18,000 volts
’ . —100 —150 —200 volts

D-c plate current. ..., . T 2.8 3.5 4.2 amperes
Peak r-f grid voltage. . . ... ... B R . 500 625 750 volts
‘Driving power, approxXimatef. .. ..., cuevn . cuinmere i 0.5 0.75 1.1 kilowatts
Power output, approxXimate. . .. cs oo ov e s v e e 11 17.5 25 kilowatts

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

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

Maximum ratings, absolute values

D-c plate voltage. .. ..... ...... e iz s waae we.. e 12,000 max volts
D-c grid voltage. . .... .. Srin e i eaana rmnaa . e« —3000 max  volts
D-c plate current. . . .. ... ..., .., P Pvamae e 5 max amperes
D-c grid current, approximate. ... ...\ . ...- O 1.25 max amperes
Plate input................ e e e 60 max kilowatts
pand st e e e 50 max kilowatts

Plate dissipation .. .. - <uiesouuw ses 2cvnitnovaws

Typical operation .
D-C plate VOILAZE . . 4w v wene o vr s mums m s mmmt e airnmesosee . nziean .. 8000 10,000 12,000 volts

D-c grid voltage. .. e e e - .—1700 —750 —800 volts

D-c plate current. e e e ek g eme 4 4.5 5 amperes
D-c grid current, approx1mate 1 1 ‘1 amperes
Peak r-f grid voltage, approximate 1700 1850 2000 volts
Driving power, approXimate . ... ,..uom--:o-e-n e 1.7 1.85 2 kilowatts
Power output, approxXimate. ..« .. woveemocecurnsn 24 34 45 kilowatts
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TECHNICAL INFORMATION (CONT’D)
RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY

Key-dawn conditions per tube without amplitude modulation ™

Maximum ratings, absolute values
D-c plate voltage. . . ... . ... .. ... ...
D-c grid voltage. . . .. P P

D-c plate Current. .. . .. .. iecrana g e
D-c grid current. . e et e e e

Plate input. ... .. C s e e e e PO
Plate dissipation. . ,. ..., P '

Typical operation
D-c plate voltage. .. .weu. . .cicmmwan i s
D-c grid voltage. . . . . ... SR ey e e
Peak r-f grid voltage. . .
D-cplatecurrent. . ..............,
D-c grid current, approximate. . . . ... ...,
Driving power, approximate. ... ,..,,.. ...

Power output, approXimate. . . v .. v .pows oo @t -

t Continuous Commercial Service.
§ At crest of audio-frequency cycle with modulation factor of 1.0.

CCst
10,500

CCst
15,000 (0 max volts
—1600 0 max volts
4.5 max amperes
1.0 3 max amperes
67.503 max kilowatts
20.0.0 max kilowatts

ccst
10,000
—800
1460
4.5
0.78
1000
33.0

CCst
10,000 volts
—1000 Volgs
1830 volts™
6.0 amperes
0.8 amperes
1500 watts
40.00 kilowatts

GL-880
ETI-1708

PAGE 3
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7 Modulation essentially negative may be used if the positive peak of the envelope does not exceed 115 per cent of the carrier

conditions.
O These ratings apply only at a frequency of 1500 kilocycles or less.

Maximum ratings apply up to 25 megacycles. The tube may  to the tabulation below (other maximum ratings are the same
be operated at higher frequencies provided the maximum as shown above). Special attention should be given to ade-

values of plate voltage and power input are reduced according  quate ventilation of the bulb at these frequencies.

Frequency .. . . .. F

Percentage of maximum rated plate
Voltage and plate input

Class B—Maximum plate voltage. . .. . .. . .ueeities wns.- -

Maximum plate input. . .
Class C—Plate modulated. . . A e e
Class C—Unmodulated. .. . ... . .. L aewm

50

80
94
72
75

100 megacycles

60 per cent
75 per cent
45 per cent
50 per cent
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Typical Operation ccs** ICAS**
D-c plate voltage. .. .. ... ....... ., e ... 2600 3000 volts
D-c grid voltage. ... . e .. —240 —250 volts
Peak r-f grid voltage. . e et we e e 457 520 volts
D-c plate current . .. ... ... .. et b e 230 320 milliamperes
D-c grid current, approximate . e ey v 45 60 milliamperes
Driving power, approximate. .. . ... .. ... . .wa. .. . o 18 30 watts
Power output, approximate............. .. ... .. . . 425 680 watts
* Tube located in center of a metal box 8 in. x 8 in. x 12 in.
f Maximum incoming air temperature 45 C. Flow directed at the side of the bulb from 2-inch diameter nozzle 3 inches
from the center line of the tube. Center line of nozzle 174 in. down from top of plate terminal. An alternate method of
cooling for many applications is the use of an 8-inch household fan located 10 inches from the tube and blowing air
directly at the tube. When operating under full ICAS rating it is necessary to use a finned anode connector.
! Averaged over any audio-frequency cycle of sine-wave form.
 Modulation essentially negative may be used if the positive peak of the envelope does not exceed 115 per cent of
the carrier conditions.
** CCS =Continuous Commercial Service.
**ICAS =Intermittent Commercial and Amateur Service.
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TECHNICAL INFORMATION (CONT'D)

Typical Operation

D-c plate voltage. . . v 4 v v vz o e e et T volts
D-c grid voltage. . .. vp.. .. .- volts
Grid resistor. . ........... ohms
Peak r-f grid voltage. .. .. volts
D-c plate current. . . ... ... .. e am i AT ampere
D-c grid current, approximate milliamperes
Driving power, approximate. . . watts
Power output, approximate. . . . oL watts
RADIO-FREQUENCY POWER AMPLIFIER—CLASS C TELEGRAPHY

Key-down conditions per tube without amplitude modulation§

Maximum Ratings, Absolute Values
D-c plate voltage. ... ........ e e max volts
D-c grid voltage. . ... ... e e o max volts
D-c plate current. . ., .. ... e e max ampere
D-cgrid current. .. ... e max milliamperes
Plate input........ R max watts
Plate dissipation. - ., ..o coa v s e s s max watts

Typical Operation. . . . .. .. .. .. . .. R @0, @110 @110 megacycles
D-cplate voltage. . .. . ... it i e 5000 3500 3500 volts
D-cgrid voltage. . .. - ... ... .. .. Liiv ieeealn P —850 —600 —300 volts
Grid resiStor. . .. ... ... s 4000 2400 1950 ohms
Peak r-fgrid voltage. . .. .. ... ... ... ... ... ..o 1200 940 555 volts
D-cplatecurrent. ... ... ... ............ P 1.0 1.0 1.0 ampere
D-c grid current, approximate. . .. au«vam oo ... R 210 250 155 milliamperes
Driving power, approximate. .. ........- ... ... aeoo ... 250 235 85 watts
Power output, approximate. . ... ... ... ... ... e ww.. 4100 2800 2550 watts

9 Modulation essentially negative may be used if the positive peak .of the aduio-frequency envelope does not exceed
115 per cent of the carrier conditions.

RADIO-FREQUENCY POWER OSCILLATOR—CLASS C TELEGRAPHY

Key-down conditions per tube without modulation
Maximum Ratings, Absolute Values

D-c plate voltage. . . . .. e weesea... 5000 volts

D-c grid voltage. . ... .. S s Lo e J —1000 volts

D-c plate current. .. .. S o S 1.4 ampere
D-cgridcurrent. . ... ... ... ........... O e W . 500 milliamperes
Plate input. . .. ... e e 5000 watts
Plate dissipation. . .. .. .., .. .., e e e ... ... 2500 watts

Typical Operation

D-c plate voltage. . 5000 volts

D-c grid voltage. . .. —850 volts

Grid resistor. ... ...... .. e 4000 ohms

Peak r-f grid voltage. ... ... ... L 1200 volts

D-c plate current. ... .. B T T 1.0 ampere
D-c grid current, approximate. ... ... e Cem e e 210 milliamperces
Power output, approximate. .. .........  .......... e [ 3900 watts

Maximum ratings apply up to 60 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.

Frequency . . . .. .. ... e . AN 60 110 megacycles
Percentage of maximum rated plate voltage and plate input
Class B. ... ... e e 4 i mm e 100 — per cent
Class C plate modulated......... . ... e e ien iiwm i aaa... 100 — per cent -
Class C power amplifier unmodulated. ... .. .. e e .... 100 70 per cent

Class C oscillator unmodulated. . . . . e i i 100 — per cent
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TECHNICAL INFORMATION (CONT'D)

Mechanical Data
Mounting position—any’
Net weight, approximate . . ,coqge: canwze. ... ...

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

Values are for each Unit
Maximum ratings, absolute values
D-c plate voltage
D-c plate supply voltage
Grid voltage
Negative bias range. . ..
Negative peak value. . . .
D-c grid current
D-c cathode current. . ..
Plate dissipation
Peak heater—Cathode voltage
Heater negative with respect to cathode. . .. ...
Heater positive with respect to cathode
Ambient temperature range
Maximum circuit value (for any operating condition)

Grid-circuit resistance. . .........
Characteristics and range values
Heater voltage. ......... .
Plate voltage.
Grid voltage. . .

T T N S

. —200
2
10
1

... 100
100
55— to

2

. —1**min to —100 max

max
max
max
max

max
max

+90

max

..6.3

.250
. =2

ounces

volts
volts

volts
volts
milliamperes
milliamperes
watt

volts
volts
C

megohms
volts

volts
volts

Minimum Average Maximum

Heater current. . ... ..t - wn  0.55 0.6 0.65 amperes
Heater-cathode current with heater-cathode voltage of #+100 volts . e 5 microamperes
Plate current. . . ... ... . e g g ek e e 1.7 2.3 2.9 milliamperes
Plate current for grid voltage of —5.5volts . ... 15 microamperes
Difference in plate current between triode units . ., 0.9 milliampere
Reverse grid current .. 0.2 microampere
Amoplification factor 60 70 80
Plate resiStance . . o« .- vvsmivoamcanrmwanes o .. [P . 44000 ohms
Transconductance 1300 1600 1900 micromhps
Typical operation—resistance-coupled. amplifier (each triode unit)
Plate-supply voltage 90 180 300 volts
Plate load resistor 0.1 0.22 0.47 0.1 0.22 0.47 0.1 0.22 0.47 megohms
Grid resistor (of following stage) 0.22 0.47 1.0 0.22 0.47 1.0 0.22 0.47 1.0 megohms
Cathode resistor 4700 7400 14400 2600 4600 9000 2180 3970 7550 ohms
Cathode bypass capacitor *** 2.1 1.3 0.7 2.8 1.6 0.9 3.1 1.8 1 uf
Blocking capacitor*** 0.014 0.0065 0.0035 0.014 0.0065 0.0035 0.014 0.0065 0.0035 uf
Peak output voltage**** 9 13 17 30 37 44 59 76 88 volts
Voltage gain 27t  35f 40t 337 427 467 367 457 507

*May deviate =10 per cent from rated value provided such deviation occurs for less than 2 per cent of the operating time.
**For resistance-coupled amplifier applications, the negative bias may be as low as —0.5 volt.

***The cathode by-pass capacitors and blocking capacitors have been chosen to give output voltages at 100 cycles per second
(f,) which are equal to 0.8 of the mid-frequency value. For any other value of (f;), multiply the values of cathode by-pass and

blocking capacitors by 100/f,.

****This peak output voltage is obtained across the grid resistor of the following stage at any frequency within the flat region
of the output vs frequency curve, and is for the condition where the signal level is adequate to swiing the grid of the resistance-

coupled amplifier tube to the point where its grid starts to draw current,
tAt an output voltage of 3 volts rms.
IAt an output voltage of 4 volts rms.
YAt an output voltage of 5 volts rms.
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TECHNICAL INFORMATION (CONT’'D)
MAXIMUM RATINGS, ABSOLUTE VALUES

Maximum average starting current............. ...... P C S .75 milliamperes
Maximum averaging.time. ... .. .,. 4 ....... . w...ec...5 os... ... .. ..10 seconds
D-c cathode current
Maximum..... .. .. .. .. T e AU .30 milliamperes
Minimum.. ......... ... e e .... ....5 milliamperes
Maximum frequency ... .. ...... A R e e 0 cycles per
second
Ambient temperature limits. ..., cgw o v ciee iz n clws... =55 to +90 ©

APPLICATION NOTES

The base of the GL-OB2 fits the miniature 7-pin socket which may be mounted to hold the tube in any position. No connec-
tion should be made to pins 3 and 6 which extend into the interior of the tube since any potentials applied to these pins may
cause erratic tube performance. The three pin terminals for the cathode and the two for the ancde offer the designer several
different possibilities for connection so as to provide protection for the associated components in case the regulator tube is re-
moved from its socket.

Sufficient resistance must always be used in series with the GL-OB2 to limit the current through the tube. The value for the
series resistor is dependent on the maximum anode-supply voltage and the ratio of the current through the load to the operating
current of the GL-OB2, and should be chosen to limit the operating current through the tube to 30 milliamperes at all times
after the starting period.

The maximum load current that can be regulated is determined by the minimum and maximum values of the supply voltage.
The value of series resistor for the maximum supply voltage should be calculated as indicated above. The user should then deter-
mine whether this value will permit adequate starting voltage when the supply voltage falls to its minimum value. If adequate
starting voltage is not obtained, a new load current of lower value must be used and the calculations repeated. It will be appar-
ent from such calculations that the higher the minimum supply voltage and the smaller the difference between its minimum and
maximum values, the higher will be the load current that can be regulated.

In order to handle more load current, two or more GL-OB2’s may be operated in parallel, but such parallel operation requires
that a resistor be used in series with each regulator tube in order to equalize division of the current between the paralleled tubes.
Approximately a 100-ohm resistor for each tube should be used. The disadvantageof this method is that the use of resistors im-
pairs the regulation which can be obtained.

When equipment utilizing the GL-OB2 is turned on, a starting current in excess of the average operating current is permissible
as indicated under Maximum Ratings. When the tube is subjected to such high starting currents, the regulated voltage may re-
quire up to 20 minutes to drop to its normal operating value. This performance is characteristic of voltage-regulator tubes of the
glow-discharge type. Similarly, the regulation voltage is affected by changes in current within the operating current range. For
example, the regulation value of a tube operated for a protracted period at 5 milliamperes and then changes to 25 milliamperes,
may be somewhat different from the value that will be obtained after a long period of operation at 25 milliamperes. Likewise,
the regulation value may change somewhat after a long idle period.

If the associated circuit has a capacitor in shunt with the GL-OB2, the capacitor should be limited in value.to 0.1 microfarad.
A larger value may cause the regulator tube to oscillate and thus give unstable regulation performance.
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TECHNICAL INFORMATION (CONT’'D)

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

GENERAL
Min Avg Manse
Sensitivity at 4000 angstroms. ... ssesimsse. - T 0.125 microamperes per microwatt
Luminous sensitivity
AtOcycles. ...... .. 135 205 microamperes per lumen
At 5000 cycles. . . P , 124 microamperes per lumen
At 10,000 cycles. . ... .. ke 4108 microamperes per lumen
Gas amplification factor 5.5
Dark current at 90 volts. . ... .. ... . i, i A . 0.050 microampere
Mechanical Data
Mounting position—any
MAXIMUM RATINGS, Absolute Values
Anode voltage, d-c or peak a-c. i e 100 volts
Average cathode current™. ... ......... .... e 3 max microamperes
Peak cathode current. . . .. . . . cintamer i s e s e s - 10 max microamperes
Peak cathode current density. ... . ...... o w... PR .100 max microamperes per square .inch
Ambient temperature. . ... . ... e 75 max C

*Average over any interval of 30 seconds maximum. Average current may be doubled when anode-supply voltage is limited
to 80 volts.

MINIMUM CIRCUIT VALUES
D-c load resistance
With anode-supply voltage of 80 volts or less
For d-c currents above 3 microamperes = =«.::q =3

& e . ;—.,,,..sm._‘,,..HO'.l megohm
For d-c currents below 3 microamperes. .. ... it m e e e g no minimum
With anode-supply voltage of 100 volts
For d-c currents above 1 microampere. .. . .:is .. ovceiomucer o onecnmn - n .2.5 megohms
For d-c currents below 1 microampere. .. .. P R P 0.1 megohm














































































































































MAXIMUM ALLOWABLE RMS
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SPECIFICATIONS

GENERAL

Equipment using these types should be so de-

signed that any tube within the limits specified
will operate satisfactorily.

The tubes shall be designed to have the average
characteristics and maximum ratings given on the

ETI-238
PAGE 1

SPECIFICATIONS

PHANOTRON
GL-8008

Description and Rating Sheet, ETI-256.

MECHANICAL REQUIREMENTS

The tubes shall have the dimensions and be within
the tolerances shown on the tube outline drawing,

ELECTRICAL REQUIREMENTS

For the electrical tests, the cathode musi reach steady state operating
temperature before any other potential is applied. The anode return
shall be mode to the midtap of the filament transformer. The filament
voltage shall be in phose with the onode voltoge and ‘the filament

shield shall be negative when the anode is positive.

e

TEST CONDITIONS | TEST LIMITS
TEST See I Filament !
N Er { Heating Time Einy i, T Temp C| Min Max Units
ote > v
(Min) 1
Filament current 1 5.0 | — ’ — — — — 6.25 8.0 { Amp
Peak voltage drop 2 5.0 1 — 5.0 — 30-45 — 20 Volts
(emission) ‘ ’ i
Operation - 3 | 50 30 10000 1.25 20-60 - | - 1 =
NOTES

1. With filament voltage specified and no other
voltage applied to the tube, the filament or heater
current shall not exceed the limits indicated.

2. An anode voltage of 110 volts a-c at 60
cycles shall be applied, with sufficient series re-
sistance to limit the peak anode current to the
specified value. A circuit shall be employed such
that the tube carries anode current for periods of
not more than ong-tenth second and preferably
for only one-half cycle. These periods shall
be spaced at a maximum rate of one pulse per
second.

The peak voltage drop, exclusive of the starting
voltage, is measured from the anode to the anode
return by a calibrated cathode-ray oscilloscope or

1245 (M)
Filing No. 8850

other suitable means, and shall not exceed the
limit specified. The condensed-mercury tempera-
ture shall be within the limits specified.

3. The tubes shall be operated in a 60-cycle
rectifier circuit with a resistance load and without
a filter in the load circuit. The over-all regulation
of the anode supply voltage shall be less than
10 per cent.

After the mercury has been properly distributed,
the tubes shall be operated for five minutes with
specified peak inverse voltage, and average current
per tube without arcback or apparent sputtering
of the cathode. The condensed-mercury tempera-
ture shall be within the limits specified. Artificial
cooling may be used.

GENERAL @ ELECTRIC
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SPECIFICATIONS

PHOTOTUBE

GL-927
SPECIFICATIONS
445
GENERAL
Equipment using these tubes should be so Description and Rating Sheet, ETI-190.
designed that any tube within the limits specified
will operate satisfactorily. MECHANICAL REQUIREMENTS
The tube shall be designed to have the average The tube shall have the dimensions and be within

characteristics and maximum ratings given on the the tolerances shown on the tube outline drawing.

ELECTRICAL REQUIREMENTS

TEST CONDITIONS ' TEST LIMITS ’
“Test . c . il

See Light Flux R . .

Note Ew Lumens Mepg Min Max Units
Emission 1 25 0.1 1.0 .9 — pa
Sensitivity 1 90 0.1 1.0 6.0 18.5 una
Gas amplification | 2 — — — — 10 —
Leakage 3 90 0 1.0 — 0.1 ua
NOTES

1. Light source: Mazda projection lamp oper- light beam on center of cathode. Pin 2 nearest the
ated at 2870 K. It shall be replaced or photometered light source.
every 100 hours. Use diaphragm opening of 17 2. Gas amplification: Sensitivity/emission: -
mm by 7.5 mm rectangular aperture. Center the 3. This test is made in absolute darkness.

A

4-45  (750) TUBE
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