RCA Transmitting Tubes

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy#
and
RF POWER AMPLIFIER-—Class C FM Telephony
Maximum CCS Ratings:

DOC PLATE VOLTAGE. . . .ottt t ettt it ie e e te et 4000 max volts
DC GRID-N0.2 (SCREEN-GRID) VOLTAGE ., . . .. ..\ tntreeieaneennenns 750 max volts
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE., . . ..o\ vetiennon e -500 mazx volts
DC PLATE CURRENT. . . . ottt itt ittt ae e 200 max ma
GRID-N 0.3 (SUPPRESSOR-GRID) INPUT. .. ....... ... c.oiiviiiiivaiaon 20 maxr  watts
GRID-NO.2 INPUT. . ... .t e e 20 max watts
GRID-NO. L INPUT . . Lottt et e e e e e 5 max  watts

PLATE DISSIPATION 125 maz  watts
# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially
negative may be used if the positive peak of the audio-frequency envelope does not <xceed 115 per cent
of the carrier conditions.
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BEAM POWER TUBE

4x.l 50A Forced-air-cooled heater-cathode
4X-I 5 OD types having integral plate radiators
used as af power amplifiers and modu-
lators and as rf power amplifiers and

oscillators. May be used with full
input up to 500 Mec. Class C Telegraphy maximum CCS plate dissipation, 150 watts.

. 4X150A 4X150D

HEATER VOLTAGE (AC/DC) .+ v ittt e ciei e 6.0 =109, 26.5 = 109%, volts
HEATER CURRENT . . ..t ittt ie et iannn 2.6 0.58 amperes
HEATING TIME (Minimum) . . ... ... ... e on 30 seconds
MU-FACTOR, Grid No.2 to Grid No.I**. . ... ......................... 5
DIRECT INTERELECTRODE CAPACITANCES:

Grid Nodtoplate. .. ... i i i i 0.06 max wuf

Grid No.l to cathode, grid No.2, and heater. . ............ .. ....... 15.7 ppf

Plate to cathode, grid No.2, and heater. ... ...................... . 4.3 puf
#** Grid-No.2 volts, 300; grid-No.2 milliamperes, 50.

AF POWER AMPLIFIER AND MODULATOR—Closs AB2

Maximum CCS Ratings:
DC PLATE VOLTAGE. . .. oo\ttt ittt ettt et e i e eae e 1250 max volts
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE. . . .. ... ..ot vinaiennnannnn, 400 max volts
MAXIMUM-SIGNAL DC PLATE CURRENT®. . . .. ... oiiiniie i, 250 mazx ma
GRID-NO.2 INPUT® .. .......... S N 12 max watts
GRID-NO.1 (CONTROL-GRID) INPUT. ... ........co it 2 mazx watts
PLATE DISSIPATION®. . o oot tiiet it iiiie it iaie e 150 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect toecathode. . ... .................. . .... 150 max volts

Heater positive with respect to eathode. .. ....................... ... 150 max volts
Typico] Operation (Values are for 2 tubes):
DC Plate Voltage...... Ceec et 600 800 1000 1250 volts
DC Grid-No.2 Voltage..... et i, 300 300 300 300 volts
DC Grid-No.l Voltage. .......ovieinniinnnenenn. —41 —43 -43 —44 volts
Peak AF Grid-No.1-to-Grid-No.1 Voltage ......... 94 96 98 100 volts
Zero-Signal DC Plate Current. ... ................ 185 160 165 180 ma
Maximum-Signal DC Plate Current. .. ............ 485 490 495 475 ma
Zero-Signal DC Grid-No.2 Current. ,.............. 0 0 0 0 ma
Maximum-Signal DC Grid-No.2 Current........... 80 75 70 65 ma
Effective Load Resistance (Plate to plate).......... 2600 3500 4600 5600 ohms
Maximum-Signal Driving Power (Approx.)......... 0.15 0.15 0.15 0.15 watt
Maximum-Signal Power Output (Approx.)......... 170 240 315 425 watts

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

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony
Carrier conditions per tube for use with a maximum modulation factor of 1.0
Maximum CCS Ratings:
DC PLATE VOLTAGE. . .. .cvvurenn... e e e e, Ceraeen 1000 maz volts
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DC GRID-NOZ VOLTAGE. . ..\ttt ieiaii st ee e 300 mazx volts
DC GRID-NO.1 VOLTAGE. . ...ttt ittt ian et -250 max volts
DC PLATE CURRENT . . . ¢ ot vttt i et st iaaenann 200 max ma
GRID-NO.Z INPUT . . .. i i e it et 12 max watts
GRID-NO L INPOT. . .. e e e et e e 2 max watts
PLATE DISSIPATION . . . 0 ottt ettt iae e iae i inanan 100 max watts
PEaK HEATER-CATHODE VOLTAGE:

Heater negative with respect toecathode. .. .......... ... ... ... ..., 150 max volts

Heater positive with respect to eathode. .. ........... ... ... ... .... 150 max volts

Typical Operation at 165 Mc:

DCPlate Voltage. . . ........ . i 400 600 800 1000 volts
DC Grid-No. 2 Voltage

(Modulated approximately 55 per cent) © ............ 256 250 250 250 volts
DC Grid-No.1 Voltage. .. ............... ... .. ...... -90 ~95 -100 ~105 volts
Peak AF Grid-No.2 Voltage (For 100-per-cent modulation), 140 150 160 170 volts
Peak RF Grid-No.1 Voltage. . ........................ 110 120 120 125 volts
DCPlate Current. . ...t irinneanann 200 200 200 200 ma
DC Grid-No.2 Current. . ......... .. 0viirininnnnn 40 35 25 20 ma
DC Grid-No.1 Current (Approx.). ... ....ccovvivrnnn-. 7 8 10 15 ma
Driving Power (APDProX.). ...« cuiniiniianinniennnnn 1 1 1.5 2 watts
Power Output (ApproX.) . .....ovoviviiinvnenaaonnaann 55 80 100 140 watts

Maximum Circuit Values: .
Grid-No.1-Cireuit Resistance. . .. ... .. oo it eriinvinnnnenn. 25000 max ohms

Q@ DC grid-No.2 voltage must be modulated approximately 55 per cent in phase with the plate modu-
lation in order to obtain 100-per-cent modulation of the 4X150A or 4X150D. The use of a series grid-
No.2 resistor or reactor may not give satisfactory performance and is therefore not recommended.

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy#
and
RF POWER AMPLIFIER—Class C FM Telephony

Maximum CCS Ratings:

DO PLATE VOLTAGE . . ..ttt ie it e et aia e eia e 1250 max volts
DC GRID-NO.2 VOLTAGE. . ...ttt ii e i 300 max volts
DC GRID-NO.L VOLTAGE. . ...ttt ettt et -250 max volts
DO PLATE CURRENT. .« vttt v ittt et it itan s ians 250 max ma
GRID-NO.2 INPUT. . ... it i i e s 12 max watts
Grip-No.1 INPUT. ... .. e e e e 2 max watts
PLATE DISSIPATION . L0 v oot ittt e e it it a e unas 150 max watts
PeAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode. .. ... ...................... 150 max volts

Heater positive with respect to cathode. .. ................ ... ... ... 150 mazx volts

Typical Operation at 165 Mc:

DC Plate Voltage. . . .......... ... iiininannn 600 750 1000 1250 volts
DC Grid-No2 Voltage. . ... ..................... 250 250 250 250 volts
DC Grid-No.1 Voltage. .......................... 75 ~80 -80 -90 volts
Peak RF Grid-No.l Voltage. . .................... 91 96 95 106 volts
DCPlateCurrent. ...........0.oiiiiiniinnonnns 200 200 200 200 ma
DCGrid-No2 Current. .. .........oivinniarunen 37 37 31 20 ma
DC Grid-No.1 Current (Approx.}................. 11 11 10 11 ma
Driving Power (Approx.)..........o.o..u.n e 1 1.1 1 1.2 watts
Power Qutput (APProx.) . ........oveeunsnarennsn 85 110 150 195 watts
Typical Operation at 500 Mc with Coaxial Cavity:

DCPlate Voltage. . ........vvriniinrninnennnnnns 600 800 1000 1250 volts
DC Grid-No.2 Voltage. .. .....c.ooiiiinnnininnen 250 250 250 280 volts
DC Grid-No.1 Voltage. .. . -110 -110 -110 -115 volts
DC Plate Current. ........ e, 170 200 200 200 ma
DC Grid-No.2 Current. . ..........coviivnnnonis 6 7 7 5 ma
DC Grid-No.1 Current (Approx.}. . ............... 6 10 10 10 ma
Driver Power Output (Approx.). ............ e 15 20 25 30 watts
Useful Power Qutput (APProx.).......cocveeuuenns 50 95 120 140 watts

Maximum Circuit Valves:

Grid-No.1-Circuit Resistance. . .. ........cciiiiiiiiain i, 25000 max ohms
# Key-down conditions without amplitude modulation. Amplitude 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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OPERATING CONSIDERATIONS

Types 4X150A and 4X150D require Eimac 4X150A Air-System eight-contact
socket, or equivalent, and may be mounted in any position. QUTLINE 70, Qutlines
Section.

Terminal arrangement facilitates use of these tubes in circuits of the coaxial-
cavity type. Grid-No.2 contact ring provides effective isolation of output from
input at higher frequencies.

Adequate forced-air cooling must be provided to limit the temperature of the
radiator, as measured on metal surface between radiator core and glass envelope,
and that of the envelope and base seals to 150°C. The air flow must be applied
before or simultaneously with electrode voltages and may be removed simultaneously
with them. A minimum air flow of 7.5 cubic feet per minute is required through
socket and radiator when tube is operated at maximum CCS ratings.

Because the cathode is subjected to considerable back bombardment as the
frequency is increased with resultant increase in temperature, the heater voltage
should be reduced depending on operating conditions and frequency to prevent
overheating of the cathode and resultant short life.

AVERAGE PLATE CHARACTERISTICS
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BEAM POWER TUBE

Forced-air-cooled type having in-

tegral plate radiator and thoriated-

4x5 OOA tungsten filament used as rf power am-
plifier and oscillator. May be used with

full input up to 120 Me. Class C Teleg-

raphy maximum CCS plate dissipa-
tion, 500 watts.

FILAMENT VOLTAGE (AC/DC)

........................................ 5.0 volts
FILAMENT CURRENT. . . ..ttt ittt sttt e e e i 13.5 amperes
TRANSCONDUCTANCE®. . . ...ttt it e e e 5200 pmhos
MUu-FACTOR, Grid No.2 to Grid No.1. . ... ...t 6.2
DIRECT INTERELECTRODE CAPACITANCES:
Grid No.l toplate. ... ... i it i i 0.05 puf
Grid No.1 to filament and grid No.2. . .. .........ccvinrvnnennnnn... 12.8 frma
Plate to filamentand grid No.2. .. ......... ... ... ... 0. iiiiiiias 5.6 puf

* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 200.
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