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GENERAL @g ELECTRIC

Transmitting Tube GL-211 - - Instructions

U.5. Army Signal Corps Tube Type VT-4-C

The GL-211 1i=s = general - purpose ::g_ a0 200~ I
three-electrode vacuum tube and may be i — —F : (
used &s a Class A, B, or C amplifier. ch A E'=i0vots de

%rzo i e T
TECHNICAL INFORMATION ;2”0 I H i 5 T 1
GENERAL CHARACTERISTICS: E oA FH :
Filament Voltage, wvolts 10 £ a0 v i i 1 —_gg’d bl|at5 uaslé,cgm
Filament Current, amperes .25 "s’-m 7 y 7. i I 3 -HIJFI'- !
Amplification Factor 1z L sof+ ——1 k ] —120
Grid-plate Transconductance, mmhos, 3 sol Fr -+ 7+ I 14 WO T
Ip = 60 ma 3600 3§40 imEan iR ;: A -i60
Direct Interelsctrode Capacitances, puf a YO A (mEmw yammmr
Grid-plate 14.5 A A A AT AT AmmmyamEN)
Input & ot AL LA ] LA HFA AT
output 5.5 0 woh s, pon g0 Fn o w000 00, 200
Base Jumbo 4- Large Pin~
Net Weight, oz approx a3 Average Plate Characteristies
Shipping Weight, 1lb approx 4
' K-6017423 g9-20-39
MAXIMUM RATINGS AWD TYPICAL OPERATING
"CONDITIONS _________T
Max
Typical Rat -
Operation ings
CLASS A A~F AMPLIFIER AND MODULATOR: \
D~z Plate Voltage, ¥ TS0 1000 1250 1250
Plate Dissipation, w 5 7%"
D-c Grid Voltages, v 46 -B1 -75 max
Peak Grid Swing, "
approx volts k1 56 75 +‘2%d‘|arn max—-
D-c¢ Plate Current, ma 34 53 60
Plate Resistance, ohms 4400 3800 3600
Load Resistance, ohms 8800 7600 9200
Plate Power Output (5%
Second Harmonic), w 5.6 12 19.7
CLASS B A-F POWER AMPLIFIER (TWO TUBES): Base \ /
D-c Plate Voltage, v 1000 1250 1250 1830 1
Max Signal Plate Cur- —d
rent (per tube)§,amp 0.175 T
D-c Max Signal Plate 1165" 0019 —x= n  an
Input (per tube)§,w 220 L 16
Plate Dissipation __._U _:D;::@_\L
(por fube)J, w han —11867'diam maxk—
D-¢ Grid Veoltage, Vv 72 -95 Plate
Peak A-f Grid Input 0.080T0.00?
Voltage, v 380 410 diam
Zero Signal Plate
Current, ma z0 20 T
Max Signal Plate
Current, ma 220 320 Filament
Max Signaix Driving
Power, approx w Ta5 8 elements
Effective Load (plate Bottom view
to plate), ohms 6300 5000 of base
Max Bignal Plate
Power OQutput, watts 200 260 . K-4909036 g-20-39

§ Averaged over any audlo-freguency cycle



Max
Typical Rat-
Operation lngs

CLASS B R-F POWER AMFPLIFIER:

(Carrier conditions per tube for use

with a maximum modulation factor of 1.0)
D-c Plate Voltage, v 1000 1250 1250

D-¢ Grid Voltage, v -T2 -95
D=¢ Plate Current,amp 0.130 0.106 0.150
Plate Input, w 150
Plate Dissipaticon, w 100
Peak R-f Grid Input

Voltage, volts 125 125

D-¢c Grid Current,

approx ma o) 1
Driving PowerT,approx w 10 Tes
Plate Power Output, W 4o 42.5

T At erest of audio-fregquency cycle.

CLASS ¢ E-F POWER AMPLIFIER AND
O0SCILLATQR, PLATE MODULATED:

{(Carrier conditions per tube for use

with a maximum modulstlon factor of 1.0)
D=-c Plate Voltage, v 750 1000 1000
D~-c Grid Voltage, v -200 -260 -h4oo
D-c Plate Current,amp 0.150 0.150 0.175
D-c Grid Current,

approx amp 0.035 0.035 0.050
Plate Input, watts 175
Plate Dissipation, w 67
Peak R-f Grid Input

Voltage, approx v 350 k1o
Driving Power, approx w 12 14

Plate Power Oubtput 65 100
CLASS ¢ R-F FOWER AMPLIFIER AND
QECILLATOR:
(Kay down conditions per tube without
modulation)#
D-c¢ Plate Voltage,v 750 1000 1250 1250
D-¢ Grid Voltage,v =135 -175 -225 -400
D-¢c Plate Current,

amp 0.150 0.150 0.150 0.175
D-c Grid Current,

approx amp 0.018 0.018 0.018 0.050

Max
Typical Rat-
QOperation 1ings

Flate Input, w 220
Piatz Zissipation,
watts 100

Peak R-f Grid In-
put Voltage,

approx v 275 315 - 375
Driving Power,

approx W 5 6 T
Plate Power Qut-

put, watts 65 100 130

¥ Modulation, essentially negative, may be
used 1if the positive peak of the audlo-
frequency envelope does not exceed 115
per cent of the carrier condltions.

The tube should be mounted so as to
operate 1In a vertical position with the
base end down.

The nofmal value of grid leak, when .
the tube is used as an oscillator or r-f
power amplifier (Class C), 1is in the
neighborhocod of 5000 ohms, although this
may be replaced by a sultable filxed bias.
If self-bias is used the cathode resistor
Bhould be approximately 1000 ohms.

The maximum ratings apply only at
frequencies below 15 megacycles. For op-
eration at higher Ifrequencies adequate
ventilation and normal amblent ceipsz~- -
tures mast be malintained, and the plate
voltage must be reduced as indlicated.

Frequency, megacycles 15 30 80

Percentage of Maximum )

Rated Plate Voltage ) 100 75 50
and Plate Input )

The resonant fregquency of the grid-
plate circuit 1s approximately 100 mega-
cycles.



INSTALLATION

The filament 1s of the thoriated-
tungsten type, and should be operated
preferably from an a-c source, although a
d-c supply may be used. A voltmeter
should be connected permanently across the
filament circuit at the =ocket terminals
30 that the filament voltage can be main-
tained at the drated walue. The filament
supply should be designed to allow opera-
tion at rated filament voltage. Unless
otherwise specified by the manufacturer,
any varlations which may occur should per-
mit operation of the filament at voltages
within the range; namely, rated voltage to
5 per cent above rated voltage. The fila-
ment transformer shall have good regula-
tion and should be deslgned for at least
30 per cent above rated filament wattage.
If the average number of daily interrup-
tions of the transmitter is greater than
100 per day, the Tfllament voltage should
~be maintained at 80 per cent of normal
during the stand-by periods. If the number
of interruptions is less than 100 per day,
the filament power mey be removed durlng
stand-by periods.

Overheating by severe overload may
decrease fllament emission. Unless the
overload has liberated a large amount of
gas, the activity of the filament wusually
can be restored by operating the filament
at rated olbege for ten minutes or more
~rch no voltage on the plate or grid. This
process may be accelerated by increasing
the filament voltage to 20 per cent above
the pnormal value (not higher) for a few
minutes.

In rating pliotrons, certain values
are given as maximum; that is, the values
beyond which it is unsafe to go from the
viewpolnt of 1life and performance. In or-
der not to exceed the Fdmaximum ratings,
changes in plate and filament voltage
caused by line-voltage fluctuation, load
variation, and manufacturing varlation of
the associated apparatus must bs deter-
mined. Then, an average value of plate
valtage should be chosen so that under the
usual operating conditions the maximun
ratings will not be exceeded.

IN TRYING OQUT A NEW CIRCUIT OR WHEN
ADJUSTMENTS ARE EEING MADE, THE PLATE
VOLTAGE SHOQULD BE REDUCED IN ORDER TO PRE-
VENT DAMAGE TO THE PLIOTRON OR ABS30CIATED
APPARATUS IN CASE THE ADJUSTMENTS ARE IN-
CORRECT .

OPERATION

Maximum ratings and typical coperating
conditions for each recommended class of
service are given under the Description
and Rating. The typical values given must
not be considered as ratings, Dbecause the
tube may be used at any suitable condi-
tions within the maximum ratings.

# Note:

CLASS E AUDIO-FRERQUENCY 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 a2t this walue
of sustailned signsl, the plate loss will
not exceed the gmaximum rating.

CLASS B FADIO-FREQUENCY POWER AMPLIFIER

In Class B radio-frequency service,
the plate is supplied with unmodulated di-
rect voltage, and the grid is exclited by
modulated r-f voltage. It is important
to note that in this service the plate
dissipation 1s greatest when the carriexr
is unmodulated. Therefore, the ecircuit
should be adjusted so that, without modu-
lation, the plate loss will not exceed the
gmaximum rating.

CLAS3 C RADIO~-FREQUENCY POWER AMPLIFIER —-
PLATE MODULATED

In this type of service, the plate
supply voltage 1is modulated so that the
tube output 1is modulated radio fregusncy.
Assuming a value, P, of plate input to be
modulated, the amount of audio-frequency

power to be supplied is egual to mEPz
where m is the modulation factor. 2

The maximum ratings and typical op-

-erating conditions given in the @gTechnical

Information are such that =2 modulation
factor up to 1.0 may be used. When a low-
er value of modulation is used, the plate
dissipation allowed may be I1ncreased, but
should be limited so that with the modula-
tion sustained at its peak vwvalue, m, the
plate loss will not exceed a value 3
times the plate dissipation Z+imn
rating.

CLARSS C RADIO-FREQUENCY POWER AMPLIFIER
AND OSCILLATOR

In telegraph service, the plate input
povwer is keyed, i.e., is on and off alter-
nately in accordance with the characters
of some code. During the "key-down" peri-
ods, the tube functions as an unmodulsted
radio-frequency power amplifier. The tube
may be used also as an zmplifier or oscil-
lator without keying. In Dboth types of
service, the ratings given are for "key-
down'" conditions.

Certain methods of modulation may be
applied to this class of service orovided
the modulation is essentially negzative and
the poslitive peak of the audio-fregquency
envelope does not exceed 115 per cent of
the carrier conditions.

See Description and Rating on pages one and two.



Max
Typical Rat-
Operation ings

CLASS B R-F POWER AMPLIFIER:

{Carrier conditions per tube for use

with a maxlimum modulation factor of 1.0)
D-c Plate Voltage, v 1000 1250 1250

D-c Grid Voltage, ¥ =72 =95
D-¢ Plate Current,amp 0.130 0.106 0.150
Plate Input, w 150
Plate Dissipation, w 100
Peak R-f Grid Input

Voltage, volts 125 125

D-¢ Grid Current,

approxX ma 5 1
Driving Powert,approx w 10 T-5
Plate Power Qutput, W Lo k2.5

t At crest of audio-frequency cycle.

CLASS C R-F POWER AMPLIFIER AND
OSCILLATOR, PLATE MODULATED;:

{Carrier conditions per tube for use

with a maximum modulation factor of 1.0)
D-¢ Plate Voltage, v 750 1000 1000
D-c Grid Voltage, v -200 -260 -h0O
D-¢ Plate Current,amp 0.150 0.15%0 0.175
D-e Grid Current,

approx amp 0.035 0.035 0.050
Plate Input, watts 175
Plate Dissipation, w 67
Peak R-f Grid Input

Voltage, approx v 350 410
Driving Power, approx W 1z 14
Plate Power Output 65 100

CLABS C R-F POWER AMPLIFIER AND
O0SCILLATOR:
(Key down conditions per tube without
modulation)#*
D-c Plate Voltage,v 750 1000 1250 1250
D-c Grid Voltage,v -135 -175 =-225 -400
D-¢ Plate Current,

amp 0.150 0.150 0.150 0.175
D-¢ Grid Current,

approx amp 0.018 0.018 0.018 0.050

Max
Typical Rat-
Operation 1ings

Plate Input, w 220
iatez Dissipatlon,
watts 100

Peak R-f Grid In-
put Voltage,

approx v 275 315 e
Driving Fower,
approx w 5 6 T

Plate Power Qut-

put, watts 65 100 130

¥ 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 tube should be mounted =30 as to
operate 1n a vertical position with the
base end down.

The normal value of grid lesk, when
the tube is used as an oscillsastor or r-f
power amplifier (Class C), 4is in the
nelghborhood of 5000 ohms, although this
may be replaced by & suiltable fixed bias.
If self-blas is used the cathode resistor
should be approximately 1000 ohms.

The maximum ratings apply only at
frequencles below 15 megacycles. For op-
eratien at higher freguencies adequate
ventilation and normal ambient ceiper~-
tures must be malntained, and the plate
voltage must be reduced as indicated.

Frequency, megacycles 15 30 80

Percentage of Maximum )

Rated Plate Voltage ) 100 75 50
and Plate Input )

The resonant frequency of the grld-
plate circult 1is approximately 100 mega-
cycles.
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